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Abstract: At the beginning of the 21st century, Lean Management (LM) tools were introduced into
the healthcare sector around the world. In Poland, there are still few LM implementations, and they
are not of a comprehensive nature. The aim of this article is to present the application of the LM
concept in a hospital in Poland as a tool for the identification and analysis of waste and its impact on
the process of organizing the provision of medical services on the example of improvements in the
process of patient admission. In the period from 1 July 2019 to 31 December 2019, a project of LM
implementation was carried out at the Provincial Specialist Hospital in Wroclaw. The project was
based on the method of value-stream mapping and 5Why. Standardized interviews (before and after
the project) were conducted with people from the hospital management and middle-level managers.
The implementation of LM tools resulted in the identification of a number of wastes, which have been
divided into groups. The most important waste was paper medical documentation. Its change to
an electronic form allowed for a better use of human capital resources; savings included 2.3 nursing
positions and 1.09 medical staff positions.

Keywords: lean management; lean healthcare; 5Why; value-stream mapping; waste

1. Introduction

Lean Management (LM) was applied in the healthcare sector at the beginning of the
21st century. The main purpose of using Lean Management tools in this sector was to
improve the quality of services provided to patients, to shorten the length of hospital
stay, and to minimize the frequency of medical errors. It has therefore become necessary
to implement solutions that improve efficiency, reduce cost, and engage employees to
introduce an innovative approach in the organization [1].

The concept of Lean Management was developed and implemented in Toyota after
World War II. The solutions introduced there made it possible to improve productivity,
quality, and efficiency [2]. M. Graban defined a lean system as “a set of tools and a manage-
ment system, a method of continuous improvement and employee involvement, a way for
solving problems that are relevant to leaders and all levels of the organization” [3]. The
overarching goal of Lean Management is to achieve the lowest cost, while maintaining
the highest quality and in the shortest time [4]. The main task of LM is to “slim down”
the organization from unnecessary procedures, activities, and inefficiencies by eliminating
waste (jap. Muda). Identification of wastes and their subsequent removal is supposed to
improve the processes occurring in the organization while ensuring high quality of manu-
factured products or services. An important element of the concept is the assumption of
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continuous improvement (kaizen), referring to continuous work on improving all elements
of the process [5,6].

The first mentions of Lean Management solutions used in healthcare units can be found
in publications from 1995 [7] and 1996 [8]. However, these were not structured activities, but
merely descriptions of using individual methods (e.g., just-in-time). Pilot implementations
in hospitals in the USA and Great Britain (in 2000 and 2002, respectively) [9] were aimed
at improving the flow of patients and brought positive observations both in medical and
non-medical areas [10]. The best known are the implementations at Virginia Mason Medical
Centre in Seattle, Flinders in Australia, and the Royal Bolton NHS Foundation Trust in
Farnworth (UK) [11].

The key principles of Lean Management primarily relate to two elements: values and
the pursuit of excellence (by eliminating waste). Value is understood both in relation to the
organization and to the client (patient) [12]. All activities undertaken in enterprises should
aim at generating value [13]. Waste, on the other hand, is any action or part of a process
that does not create value. There are seven types of waste in LM: transport, inventory,
motion, waiting, overproduction, excessive processing, and defects [14]. In the healthcare
sector, these are very visible, e.g., in the form of excessive movement of patients and staff,
delays in deliveries, or ineffective management of resources [15].

The implementation of Lean Management projects in healthcare faces a number of
barriers. The main obstacles are human barriers caused by the reluctance of healthcare
unit employees and the lack of faith in the possibility of applying solutions [16] that
have proved to be successful in production [17]. However, implementing lean thinking
in an enterprise requires understanding the basic principles of Lean Management and
adapting them to the specificity of a given unit, with particular emphasis on the diversity
of departments [9,18]. Qualified experts [19], who have extensive knowledge of Lean
Management implementation and are eager to get to know the hospital and familiarize
themselves with its structure, organizational culture, the processes inside, and the staff are
of key importance [20]. There is a view in the literature that LM can be used in any process
in a healthcare unit, bringing measurable benefits, such as reducing inventories, shortening
the duration of activities and processes, improving the quality of services, and increasing
the satisfaction of both patients and employees [15,21].

Currently, Lean Management solutions are being used for the first time in Polish
hospitals and outpatient clinics. One important project in the Polish healthcare system is
the project of the National Centre for Research and Development, carried out by the Polish
Society of Health Economics, and its partners, the aim of which is to develop national
standards for Value-Stream Mapping (VSM) that can be used in various medical entities
dealing with the treatment of patients with stroke [22]. However, these implementations
are still few, and only single units show interest in the new methods [5]. The reasons why
Polish hospitals use manufacturing industry solutions are the growing operating costs,
aging medical personnel, and the constantly deteriorating healthcare situation. In the Euro
Health Consumer Index report, in 2018, Poland was ranked 32nd out of 35 countries in
Europe, achieving one of the worst results in all areas, especially in terms of patient rights,
information, availability, and range and scope of operations [23]. The data of the Central
Statistical Office show, in 2019, the tendency of persistent negative changes in the age
structure of medical workers. The highest increase in the number of people authorized
to practice medical profession was recorded in the oldest age group—65 and over. In
2019, the share of doctors in this group among all medical practitioners and dentists was
24.5%. Moreover, no changes were noted in the age group of 3544 years. In 2017-2019,
the size of this group remained the same, with the lowest level among all other groups
(the share of this group among all physicians was 14.6%). Similar trends also persist
among the nursing staff. In 2019, the largest number of nurses was in the age group of
45-54 years of age—99,000, while the least numerous group were nurses under 35 years of
age. In the group of 3544 years of age, for 8 years, a constant decrease has been observed
in the number of people, with a constant annual increase in the group of 65 years and
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more. This trend confirms the aging of medical personnel in Poland, which is becoming a
huge challenge for hospital managers [24]. A distribution of medical and nursing staff in
individual age groups is presented in Figure 1.
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Figure 1. Medical and nursing staff divided into age groups. Status for 2019. Source: Own study
based on the data of the Central Statistical Office.

Statistical analyzes of the Central Statistical Office also show slight changes in the
increase of specialist doctors in Poland per ten thousand people. Compared to the data
for 2019 and 2010, the number of medical personnel only slightly increased in the areas of
radiodiagnostics, psychiatry, anesthesiology and intensive care, family medicine, surgery,
and cardiology. In the other specialties analyzed by the Central Statistical Office, this
number remained at the same level, while it decreased in the area of internal medicine [24].

Poland is the country with the last position in the European Union in terms of the
number of doctors and nurses per one thousand inhabitants, as evidenced by the data
presented by the OECD and presented in Figure 2.

Such a difficult staffing situation in Polish hospitals implies the need to improve the
efficiency of processes, their improvement, and elimination of unnecessary activities [20].
Moreover, units of the healthcare sector operate in conditions of constantly increasing
demand for medical services; this is especially due to greater patient awareness and the
aging of society [25]. Patients’ needs grow, and thus so does the necessity to provide them
with satisfaction with treatment and services [26].

The aim of this article is to present the application of the LM concept in a hospital in
Poland as a tool for the identification and analysis of waste and its impact on the process
of organizing the provision of medical services on the example of improvements in the
process of patient admission.
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Figure 2. The number of doctors and nurses per one thousand inhabitants in individual EU countries.
Note: for Portugal and Greece, the data refer to all licensed doctors, resulting in a significant
overestimation of the number of practicing doctors (e.g., by around 30% for Portugal). For Austria
and Greece, the number of nurses is underestimated as it only includes nurses working in hospitals.
Source: OECD/European Observatory on Health Systems and Policies (2019), Poland: Country
Health Profile 2019, State of Health in the EU, OECD Publishing, Paris/European Observatory on
Health Systems and Policies, Brussels.

2. Materials and Methods
2.1. Overview of the Background of the Project

In 2019, a project was conducted to identify wastage using Lean Management tools.
The project was implemented at the J. Gromkowski Provincial Specialist Hospital in Wroclaw.

Subsequent stages of the project are shown in Figure 3.

The project started on 1 July 2019 and lasted until 31 December 2019. The first step
was to establish the project aim at the management level (1), followed by the appointment
of a team (2). The team included: Deputy Director for Finance, Heads of Departments
and Ward Matrons of Internal Medicine Department and Department of Gastroenterology,
Manager of the Organization and Supervision Department, Head of the Human Resource
Management Department, and external experts. The task of the team was to prepare the
project budget, obtain external funds for its implementation, prepare and organize training
courses for employees, set the project schedule, and then supervise its implementation.
The team also identified the area that was designated to participate in the project. These
included two internal medicine wards, a gastroenterology ward, and an admission room
and laboratory. The departments had a total of 137 hospital beds. A total of 6162 patients
were admitted to the departments in 2019. The revenues of the departments amounted
to a total of EUR 5,334,031 (PLN 24,472,532.00), while costs amounted to EUR 6,182,530
(PLN 28,365,447.00), which means the loss of EUR 848,499 (PLN 3,892,913.00) in a year. In
2017 and 2018, the loss amounted to EUR 841,982 (PLN 3,863,015.00) and EUR 829,905
(PLN 3,807,604.00), respectively. The systematically deteriorating financial situation of the
units and growing pressure to increase the effectiveness of the treatment were the direct
reasons why the management of the hospital took steps to make changes in the organization
of the work. However, it was not only the financial situation that convinced the hospital
management that organization of the work of the departments required improvement.
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Figure 3. Scheme of the research project implementation process. Source: Own study.

In the subsequent stages, direct observations were made (3), interviews with managers
responsible for project implementation were conducted (3a), and working groups (named
groups solving) were formed. To this groups were appointed employees from the units
where the project was implemented, and they, through their involvement in its implemen-
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tation, became leaders of particular stages (3b). This was followed by meetings in working
groups. Their task was to identify the most important areas for improvement, which were
then passed on to members of the core team. Their task was then to verify the problems
reported within the solving groups and the proposed solutions (4).

The next step was a formal implementation of solutions—changing the internal docu-
mentation, changing the organizational structure, including funds in the budget for the
implementation of new ideas, and making changes in the purchase or investment plans (5).

The final stage was to verify the attitudes of managers responsible for the project—the
extent to which their expectations and concerns were met (6a)—and to observe and analyze
the initial results of the implemented solutions (6b).

The budget of the project was EUR 50,130 (PLN 230,00.00). As part of the project
budget, the hospital financed the work of consultants from an external company and the
work of hospital employees.

2.2. Characteristics of the LM Tools Used in the Project

The principles of Lean Management involve five main areas, and the project uses four
of them directly related to the process:

1.  Identifying the value generated by each process for the customer (external or internal).
From the patient’s perspective, this is related to the process of admission and entire
treatment. Lean refers to the need to design the diagram in a way that optimizes and
eliminates unnecessary movements and activities.

2. Mapping the value stream of each service, which allows one to capture places that do
not bring value and generate waste.

3.  Improving the flow, where it is necessary to remove any barriers that hinder or delay
the process.

4.  Striving for perfection (Japanese kaizen) [15].

The fifth area—the pull system—refers to the time of delivery of the service product to
the customer [27]. Delivery should take place when there is a need for a given product or
service [28]. This area was not covered as the project did not include inventory management
or verification of the timing of service delivery in line with patient needs [29]. However,
the principles of the pull system relating to replenishment of resources after their use have
been used in the implementation of electronic documentation.

In accordance with the principles of Lean Management, the work on the project took
place in a place where the value was created (Japanese: gemba walk). The observations
began in the place where the patient had direct contact with the hospital, i.e., in the admis-
sion room. The literature encounters the view that entering gemba and direct observation
of the process allow for the best analysis of the value stream flow [12]. According to J.
Womack [27], this brings measurable benefits. Working in the place where the service
is produced enables managers to change the perspective and view the process exactly
where it occurs. It improves the efficiency of the process and coaching of line managers.
Communication, which is one of the basic elements of the effective implementation of
Lean Management tools, is an important determinant of the project effectiveness [18]. The
first part of the project involved a detailed analysis of the process of admitting a patient
to hospital, which is a very important activities and one of the main processes in the unit.
For this purpose, the trainers spent 14 days in all organizational units responsible for
its implementation, i.e., admission room and departments, they participated in meetings
of teams working in the departments, observed the preparation of documentation and
ordering examinations, and analyzed the methods of in-hospital communication. Their
main task was to prepare a map of the entire process, along with a report on identified
problems/waste. Thanks to the use of the 5Why method (repeating the questions starting
with the word “why” until the root cause of the problem was discovered) [9], in the first
stage of the project, they not only made observations of the activities performed by the
staff, but also asked questions in order to specify the elements of the process, understand
their significance, or, at an early stage, identify problems and threats.



Int. |. Environ. Res. Public Health 2022, 19, 800 7 of 23

Subsequently, in the departments, the activities performed at individual positions
were verified through the process of direct observations. The information was gathered
from the people directly involved in particular tasks in individual positions. Free interviews
focused on the possibilities of improving work. The trainers worked directly with the staff
in the appropriate departments and recorded the activities performed by doctors, nurses,
and administrative staff. The elements of a given process were noted in the cycle time
measurement card, and then the notes were used to describe the entire process along with
the characteristics of identified or reported problems and deficits.

The joint work resulted in the creation of a value stream map—a diagram of the process
of patient admission and treatment. Mapping is a tool that allows for the recognition and
visual presentation of individual elements of the process in order to optimize it, improve
efficiency, eliminate problems, and improve the flow of value [30]. Therefore, the project
inventoried the basic activities performed by medical and administrative staff in the process
of admitting a patient to the hospital and transferring him/her to a department. Next, the
stages of the process were carefully monitored in order to identify waste.

In the process of waste identification, working solving groups used A3 reports
(Supplementary File S1). They consisted of the following elements:

1.  Problem definition;

2. Determining the current state (along with a description of the most important prob-

lems and their dimensioning);

Defining the goal (and the main indicators of its implementation);

Analysis of the causes and steps necessary to achieve the target state;

5. Defining remedial measures, enabling the implementation of the next stages of the
project;

6.  Creating the work plan—persons responsible, tasks, schedule.

Ll

2.3. Main Findings of the Working Groups in the Project
2.3.1. Patient Flow Analysis, Scope, and Method of Data Collection and Processing

The first problem identified in the admission room was excessive patient and emer-
gency room staff traffic. Therefore, the processes related to the admission of a patient to
the admission room, transfer to the ward, and discharge were analyzed and mapped. The
resultant value stream map is shown in Figure 4.

The unit does not have a Hospital Emergency Department (HED); there are admission
rooms treating patients depending on the type of disease. There are six structurally sepa-
rated rooms: internal medicine, gastroenterological, surgical, neurological, and infectious
admission room, as well as an admission room for children. There are five admission rooms
in the building for adult patients, four of them in the same location, i.e., building A/A1.
Within each of the admission rooms, there is a separate room that registers patients for
elective procedures. Before the start of the project, elective patients were registered on
strictly defined days and hours. The remaining patients, who came with a referral and
were brought by ambulance, or those whose health condition required immediate medical
assistance, were directed by an employee of the information point to the appropriate room
where medical assistance was provided. If the patient had a referral, he/she was referred
to the appropriate admission room based on the diagnosis. In a situation where the patient
did not have an appropriate document, he/she was referred by a service worker to an
internal medicine admission room, or other—if the patient wanted to be seen by a doctor
of a specific specialty. Often, while waiting in the corridor for the doctor’s arrival, the
patient, initially asked about the ailments by the nurse, was redirected to another area
in the admission room. There, he/she was still waiting for a doctor who, after taking
medical history and initial examination, could decide to transfer the patient to a doctor of
another specialty (based on the initial diagnosis). There were situations when the patient
walked/was transported within the admission room from one area to another; each sub-
sequent doctor re-examined the patient and made an independent decision as to further
treatment. This caused significant chaos and unnecessarily prolonged the patient’s stay
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in the admission room. Such a situation was favored by the layout of the rooms, which,
in the medical staff, strengthened the feeling of working for the admission room of the
department and not the idea of comprehensive patient care. The patient, on the other
hand, was forced to visit subsequent rooms, and even wait in several different queues to be
admitted by the appropriate doctor, and then to the hospital. The diagram of the rooms is

shown in Figure 5.
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Figure 4. Diagram showing the process of admitting and treating a patient before the introduction of

LM. Source: Own study.



Int. |. Environ. Res. Public Health 2022, 19, 800 9 of 23

CLINICAL NUTRITION
DRIVEWAY FOR AMBULANCES CENTIE
ENTRANCE CONCIERGE
NEUROLOGICAL T‘Nﬂgﬁ ROOM
ADMISSION ROOM L ——
ADMISSION
ROOM
CORRIDOR CHRONIC WOUND
TREATMENT
QUTPATIENT CLINIC
WARD PIEMCLANS WAITING ROOM
MATRON'S
OFFICE
SURGICAL
ADMISSION ROOM

WAITING ROOM
INTERNAL MEDICINE

ADMISSION ROOM

ADMISSION ROOM FOR
CORRIDOR | E| ECTIVE PATIENTS

— |

Figure 5. The diagram showing the places in the admission room before the changes were made.

Source: own study.

After admitting the patient to the appropriate admission room, the nurse entered
all the necessary data into the IT system and registered him/her in the admission book
(made a manual entry) and called the doctor on duty, who, after examining the patient,
made a decision on the necessary tests. The examinations in the system were ordered by a
nurse who also collected material for tests. The patient waited for the results, which were
sent via pneumatic mail from the hospital laboratory. After receiving the test results, the
doctor examined the patient once again and made a decision on whether or not to admit
the patient to the ward. Any patient who was referred to the hospital ward was transported
to the appropriate room under the care of a paramedic. In the department, registration
in the system was made again by a nurse. The basic data of the patient, entered into the
system in the admission room, also appeared in the ward. However, it was necessary
to again complete the paper documentation. Further tests were ordered. Each of the
departments and the admission room used different order card templates, which resulted
in frequent mistakes when completing them and the need to complete them once again.
Very often, it was only at the ward that it was discovered that the documentation collected
at the admission room lacked key information—e.g., telephone number of the next of kin
and telephone number of the patient. Keeping the patient’s medical records was also
significantly difficult because most of the documentation was kept in a paper version. The
hospital already had an IT system for the introduction of electronic documentation, but the
appropriate forms were not entered into the program, and the medical staff did not have
sufficient knowledge regarding the operation of the system.

After treatment, the patient was discharged home by the attending physician. At the
ward, he/she waited for the arrival of his/her family, left the hospital on his/her own, or
waited for the arrival of the transport ordered by the hospital.

2.3.2. Findings Made during Interviews

As part of the project, standardized interviews were conducted with selected people
from the hospital management board and middle-level managers working in the depart-
ments participating in the project. The following persons were interviewed: Deputy
Director for Treatment, Head of the Department of Internal Medicine, Ward matron of the
Department of Gastroenterology, and Deputy Director for Finance. The interviewees were
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purposefully selected. They were directly responsible for carrying out the project in the hos-
pital: medical issues—Deputy Director for Treatment, costs—Deputy Director for Finance,
medical staff—Head of VI Internal Medicine Department, and nursing staff—Ward matron
of the VII Department of Gastroenterology. The respondents belonged to the management
staff of the Hospital. This is a group of persons with extensive experience in the health-
care sector (from 15 years, in the case of the Deputy Financial Director, to over 20 years
of managerial experience, in the case of the remaining respondents). They belonged to
the age groups: 45-50 years—two persons—and 55-60 years—two persons. Three of the
respondents had a medical degree, while the Deputy Director of Finance had an MBA.
At the same time, these were people who had not worked with Lean Management tools
before, with the exception of the Deputy Director of Finance, who had been exposed to this
management concept in previous jobs.

The director of the hospital and the respondents, who gave their informed consent
to participate in the study, consented to the interviews. A qualitative questionnaire was
prepared for this purpose. The interview was conducted in the first weeks of the project
implementation and after its completion.

The first sheet (Supplementary File S2) contained the following questions:

1.  What areas within the Internal Medicine Department, Department of Gastroenterology,
and the Admission Room for Adults need improvement?

2. What tasks performed by medical personnel engage them to the greatest extent and
are not directly understood as providing health services?

3. What are your expectations towards the implementation of the Lean Management
project?

4. Do you have any concerns about the project? What are they regarding?
The next sheet (Supplementary File S3) was part of the interviews conducted after the

end of the project; it contained two questions:

1.  What problems were solved during the project implementation?
2. Have the concerns you had before starting the project been confirmed? If so, which
ones? If not, what had a direct impact on the elimination (reduction) of the concerns?

3. Results
3.1. Identified Waste

Wastes identified at particular stages of patient admission and treatment were ranked
in nine main groups:
searching and explaining;
waste of overprocessing;
waste of defects;
waste of overproduction;
waste of waiting;
waste of motion;
waste of human potential;
waste of inventory;
blame.

0PN LN

Two groups have been added, wasted human potential and blame, which reflect a
huge problem in the hospital affecting the effectiveness of the unit and organizational
culture.

The ranked wastes are presented in Supplementary File S4.

A percentage distribution of the most common wastes in the unit, broken down into
groups, is presented in Figure 6.
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Figure 6. Identified wastes. Source: own study based on the hospital materials.

The analysis identified a total of 137 different problems. Their distribution into nine
groups and a proposal of possible solutions is presented in Table 1.

Table 1. A distribution of wastes and proposed solutions by groups.

Type of Waste Number of Identified Wastes Number of.Proposed
Solutions
searching and explaining 31 21
waste of waiting 30 22
waste of overproduction 25 19
waste of defects 18 17
waste of overprocessing 12 11
waste of human, material,
. . 10 6
service potential
waste of motion 8 7
blame 2
waste of inventory 1
Total 137 104

The most common waste in the unit are activities devoted to searching for information,
both information regarding the patient and the information needed to conduct the process
of treatment (e.g., telephone numbers at which patient transport can be ordered, key
information regarding changes in the principles of operation of laboratories or the method
of patient appointments, the lack of guidelines for patient management after diagnostic
tests). In addition, the results of observations made in the admission room showed that the
medical staff spent a lot of time explaining/informing the patient on issues not related to the
process of treatment—for example, about what to take to the hospital, things he/she cannot
have during the examination, where to go to collect personal belongings, etc. Additionally,
the patients in the room were looking for someone to help them, and they were sent from
one room to another. Subsequent doctors performed tests and sent the patient further
away. The patient was then awaiting further examination or admission and examination
by medical staff.

3.2. Changing the Schedule of Admitting a Patient

After identifying numerous problems in the admission room, the Board of the Hospital
decided to rebuild it. Designers, in cooperation with lean experts and with the participation
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of the employees, redesigned the rooms so that they allowed for the optimal patient flow.
The new diagram of places in the admission room is shown in Figure 7.

DRIVEWAY FOR AMBULANCES GASTRONOMY
| ‘ ENTRANCE
WAITING ROOMS
CORRIDOR
ADMISSION
ROOM FOR CHRONIC WOUND
ADMISSION |ADMISSION | ADMISSION ELECTIVE | INFORMATION POINT/ TREATMENT OUTPATIENT
BOX BOX BOX PATIENTS REGISTRATION CLINIC
ETOREROO
SURGICAL ADMISSION
ROOM
DECONTA NURSING STORE
MINATION STATION INTERNAL ROOM WAITING ROOM
oF MEDICINE,
PATIENTS NEUROLOGICAL,
GASTROLOGICAL
ADMISSION ROOM

CORRIDOR

Figure 7. The scheme of the rooms in the admission room after the changes had been made. Source:
own study.

Architectural changes allowed the hospital to provide the patient with comprehensive
care from the moment of entering the admission room. The change in room layout resulted
in improved patient flow and direct patient identification and registration. At the same
time, it provided greater supervision of patients, improved the efficiency of staff work,
and ensured better patient waiting comfort. Now, immediately after entering the hospital,
the patient is directed to the centrally located registration. There, his/her data is entered
into the system (which relieves the nursing staff from unnecessary activities, who, before
the changes, had to register the patient), and then the patient is directed to the admission
box. Depending on whether the patient has a referral or presents with urgent ailments,
he/she is seen by a specialist based on the diagnosis or by an internist. In the second case,
after taking medical history and examining the patient, the physician decides whether to
call a specialist in another field for consultation, admit the patient to the ward, or refuse
admission if there are no indications for hospitalization.

The patient no longer has to move from one room to another. He/she is fully cared
for in the admission box and then transferred to a given admission room in order to be
admitted to the ward. In addition, the new construction solutions provide patients with
great comfort, even when waiting for admission. Before the renovation, the patients waited
for admission in the corridor. There was no place to ensure privacy and the possibility
of peaceful waiting for the examination. There were only a few chairs prepared for these
patients in the corridor. Currently, the admission room has a separate waiting room with
several separate rooms open to the corridor. This arrangement of the rooms allows for
the comfort and intimacy of patients while maintaining safety. Universal admission boxes
allow the patient to be examined by a doctor of any specialty, who then decides on the
further diagnostic path. The patient is the center of attention of the hospital staff, who can
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optimally care for him /her and provide necessary assistance. Changing the layout of the
rooms forced a change in the way of admitting the patient, which is presented in Figure 8.

entrance

- primary healthcare
- without referral

- other hospital

emergency case elective patient

registration ‘

e —
_—
SE— —
P
admission room
admission room® for elective
patients
b z -/
v
. = =
ordering of
nurse T R—— laboratory tests +
| additional

| N
|order medical examination
card e
|
b —
consultation/
examination

=

neurological/surgical/

gastrological
admission room

paramedic +
| patient
L »!
\

e ____
admission to the

nursing station
-

A 4 -
‘ doctor's office

[ y
‘ material o

ollection
|
- E—

endoscopic outpatient dinic .
calendar, information about |- - ————.____ examinations
the resuilts, diagnostics

admission, medical
records

admission, medical
records, ordering tests, | ______________
prescriptions

dischargeftransport |

* a patient admitted to the admission room based on the diagnosis on the referral or treated in the admission box by an internist

Figure 8. The scheme of admitting the patient after the changes have been made. Source: own study.
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Another solution for improving the patient’s admission to hospital, proposed in the
field of Visual Management, was the introduction of simple and clear instructions for
patients to prepare for a hospital stay. The solution allowed the hospital to not only use the
medical staff’s working time more efficiently, but also to reduce the patient’s stress prior to
arrival at the hospital. The information—also in an electronic version—was placed on the
hospital website.

3.3. Solutions for Collection, Processing, and Transmission of Information

Next in order of the number of identified wastes were problems related to overpro-
duction, correction of deficiencies and errors, and overprocessing.

One of the key activities that temporarily involve medical personnel and do not belong
to strictly medical activities is completing medical documentation. It is an activity that
must be performed by both doctors and nurses; it is one of their basic duties, but often
takes a significant amount of time. During the project, the time needed to complete the
patient’s medical documentation and other documents prepared in the wards was mea-
sured. The employees of the departments filled in the documentation in the paper version.
Measurements were made on the wards using direct observation and time measurements
on stopwatches. The individual results of each measurement were recorded on observation
sheets and then transferred to an Excel spreadsheet. The experiment with the use of stan-
dard forms filled in manually by a doctor and a nurse versus the preparation of the same
documents in an electronic version clearly indicated the waste of time when choosing the
paper version. Detailed results of the experiment are presented in Figures 9-11.

9 Current state-paper Target state-electronic
=)
documentation documentation 83

Time in minutes

25 25

20

20 15

10 10

10 N 5
L M :

0

Hesdoge Medical history Description of Orders and stickers performance of Yotal tine/patint
patient condition orders

Figure 9. Time to complete the nursing documentation of a newly admitted patient. Source: Own
study based on the hospital materials.

The results of the project clearly show that filling in paper documentation, both for a
newly admitted patient and for a patient staying in the ward, is much more time-consuming
than filling in the same documentation in an electronic version. The time-savings were,
respectively, 63 min for a patient admitted to the hospital and 38 min for an already
hospitalized patient. The results may differ depending on the capabilities and competences
of the person completing the documentation, which was also confirmed by the experiment,
which covered both young people working perfectly in modern IT systems, as well as
the elderly. In each case, the electronic version turned out to be faster than the paper
version. This was mainly related to the elimination of unnecessary activities, such as
entering headings, completing the patient’s data again and again (in subsequent columns),
and the need to rewrite the basic results or information regarding the tests ordered. At the
same time, the results of the observations revealed that other documents were also kept in
paper versions, the filling of which required a significant involvement of medical personnel.
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These were various types of registers: scheduled admissions, ordered transports, queues
for treatments, and imaging examinations.

Current state-paper m Target state-electronic
documentation documentation

55

50
40

30

20
20
10
5
z [
0
i

Time in minutes

10

Headings Medical history ~ Description of Orders and stickers Peformance of 1445 time/patient
patient condition orders

-
S)

0

0

Scope of documentation

Figure 10. Time to complete the patient’s nursing documentation in the ward. Source: Own study
based on the hospital materials.
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Type of documentation

Figure 11. Time to complete the medical documentation. Source: Own study based on the hospital
materials.

The analysis of waste identified as excessive processing of paper documents has
shown that transferring documents from paper to electronic version brings measurable
benefits, such as time savings for medical staff. With an average number of new admis-
sions to the ward of 350 patients per month, the time savings for nursing staff are 368 h
(2.3 FTEs) and 175 h (1.09 FTEs) for medical staff. The value of the staff working time saved
was EUR 3089/month (14,173.00 PLN/month) for nurses and EUR 2855/month (PLN
13,100.00/month) for specialist doctors. This is one of the key reasons to modify the current
ways of working. In the face of large shortages of medical personnel in the health sector, all
solutions that allow for more effective management of human capital in the organization
are necessary.
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3.4. The Waiting Time of the Patient for Transport Home

As a result of the project, waste related to the patient’s waiting for transport home
was identified. The patient was discharged from the ward, awaiting the arrival of his/her
family, or left the hospital on his/her own. In the case of 472 patients discharged in the
period from 1 July 2019 to 31 December 2019, it was necessary to transport them by external
hospital transport, which repeatedly picked them up with a significant delay. This limited
the possibility of admitting a new patient to the ward. The analysis of patient transports
home ordered by the hospital showed that over 10% of the transports took place after
8 p.m. and almost 6% after 10 p.m. Pursuant to the Act on healthcare services financed
from public funds [31], a patient with a motor organ dysfunction, which prevents him/her
from using public transport, is entitled to sanitary transport provided by a medical entity
free of charge on the basis of a doctor’s order. If the patient can walk, sanitary transport
is available for a fee or a partial payment. The analysis of the transports carried out in
the second half of 2019 revealed that patient transports home constituted 25% of all the
transports. A distribution of types of transports ordered by the hospital is presented in
Figure 12.

Number of transports

home transfer to another for consultations other receipt of transporatation of tests/dialysis
unit material /vaccines documentation

Type of transport

Figure 12. The number of transports ordered by the hospital in the second half of 2019. Source: own
study based on hospital data.

Of all patient transports home, more than 4% were ordered for walking patients for
whom, in accordance with the provisions of the above-mentioned Act, the hospital is not
obliged to provide transport or may, in return, demand reimbursement of funds. According
to the information obtained from the Finance and Accounting Department, the hospital did
not invoice patients” home transports. Each time the costs of the transport were borne by
the hospital. The transport of walking patients home was most often ordered by the staff of
the Neurological Admission Room. The direct observations revealed that this was due to
the staff’s fear of the legal consequences of a possible event on the patient’s way home.

Moreover, the analysis showed that 60% of the transports were ordered between
3 p.m. and 4 p.m. This could be the reason for waiting so long for an ambulance. In 3% of
cases, the ambulance came to pick up the patient more than 10 h after the transport order
(these were usually night hours, e.g., 1:00 a.m., 2:30 a.m.). This resulted in the necessity to
extend the stay of the patient already discharged from the hospital in the ward. In several
situations, the doctor decided not to transport the patient home at night for the good of the
patient.

Another large group of orders were transports of patients for consultations to another
hospital—23%, or transfers of patients to other entities—31%. At the same time, 14% of
transports were transports of medical documentation for the purpose of external consulta-
tions. This transport could be replaced by introducing teleinformatic consultations. The
hospital has a sufficient technical infrastructure. It would only be necessary to conclude
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agreements with appropriate units and agree on the means of communication through
which the patient’s documents would be safely accessible.

3.5. Analysis of Prolonged Stays in Wards

Prolonged stays are another waste identified in the project. One of the reasons for
them was the inability to take the patient home (no immediate family to take care of the
patient—so-called stays for social reasons). Direct observations showed that this situation
usually concerned the elderly, sick, and those requiring constant care. These patients
remained in the hospital ward until someone from their family came for them, or a hospital
social worker found a place for such a person in a care and treatment facility. Waiting
for the end of hospitalization also concerned situations in which the patient could not be
discharged because the necessary tests or consultations had not been performed, or their
results were not yet available. This is a big challenge, not only in terms of organization;
prolonged stays of patients in hospital wards increase the risk of nosocomial infections.
They are also a general measure of hospital efficiency and are directly related to cost
reduction [32].

The aforementioned waste requires a broader analysis of the causes and the application
of organizational, legal, and financial solutions to shorten the patient’s stay in the hospital
and, subsequently, reduce the risk of recurrent nosocomial infections.

3.6. Discussion of Interview Results

Some very important elements considered before the implementation of the project
were communication problems reported by the staff (the lack of communication or in-
adequate communication within the organization), errors in the medical documentation,
and the lack of time to correct the mistakes along with the need to complete the current
documentation, as well as problems reported by patients, such as the lack of necessary
information, long waits to be admitted to hospital, and no precise instructions. The attitude
of the medical staff towards new challenges was another major challenge. Despite the
problems reported by the staff, there was resistance and reluctance to change habits. This
was often accompanied by the fear of the unknown and of using new technologies at work
(especially in the case of older doctors). In the first phase of the project, the Deputy Medical
Director especially expressed his distrustful attitude; his doubts were consistent with those
expressed by the medical and nursing staff.

Interviews with persons responsible for the implementation of the project highlighted
the concerns of individual groups of staff related to the implementation of new solutions
in the healthcare unit. There were doubts as to the possibility of observing the effects in
a short period of time. This fear led to discouragement and distrust of the project. In the
opinion of the interview participants, it could also lead to the lack of involvement of line
employees and middle-level managers in the departments. Moreover, fears related to the
improvement of individual processes and activities of organizational units were expressed.
Improving the work of one of the departments could, in the opinion of the staff, lead to a
deterioration in functioning of another. The interviews revealed organizational problems
with ordering examinations, carrying out transports, transferring patients to other units,
and performing consultations, as well as with completing paper documentation. There
were also problems with cooperation and communication between organizational units.

The interviews confirmed the silo approach of the departments and the fact that
they worked exclusively for their own good without taking into account the hospital as a
whole. The expectations regarding the implementation of the project concerned primarily
the improvement of the organization of work inside the hospital and easier completion
of documentation, as well as the improvement of the IT system, but also changes in
the organizational culture—focusing on the patient as a customer of services. Moreover,
the need to introduce changes in personnel management was formulated. In terms of
rationalization of employment in individual departments, the following were taken into
account: the current needs of the hospital, the epidemiological situation, and occupancy of
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the department, as well as building commitment to work for the benefit of the patient and
the hospital and improving work efficiency by linking the effects with measurable financial
effects for the employee.

The interviews conducted after the implementation of Lean Management tools showed
that the project did not meet all expectations. The respondents indicated a noticeable
improvement in filling in medical documentation, which allowed for the acceptance of new
solutions by all medical workers in the departments covered by the project. The employees
positively responded to the effects of the improvements; however, some of them expected
spectacular changes in a short period of time. The high complexity and fragmentation of
the organization made the operation of the hospital inflexible, and this was noticed by the
interviewees. Moreover, they drew attention to the significant influence of the external
factors (regulators—the Ministry of Health, the National Health Fund and supervisory
bodies), which prevent the implementation of dynamic changes. Top-down regulations
hinder the introduction of an incentive system for hospital employees, e.g., regulations
changing the rules of remunerating employees without taking into account the specificity of
units or their financial resources for pay raises, no possibility of remuneration for the effect
of treatment due to the method of valuation of services, or limited supply for the medical
worker market, resulting in the need to maintain employment regardless of the results of
work—especially in relation to nursing staff for whom statutory employment standards
apply [33]. However, the interviews revealed that the introduction of Lean Management
tools resulted in the involvement of staff in the implementation of individual solutions; at
the same time, noticeable effects and proposed organizational solutions aroused an interest
in continuing the implementation of the project in other areas of hospital operations.
Moreover, it transpired that the Lean Management training, precisely defined goals, and
detailed division of work in groups were of great importance for the positive reception of
the project.

4. Discussion

The existing implementations of Lean Management in healthcare units around the
world show many benefits related to the elimination of waste, such as reduced patient
waiting time, reduced number of patient visits, fewer errors, and improved patient and staff
satisfaction, as well as increased work efficiency [16,21,34-38]. In the hospital in Huston, the
implementation of lean tools in HEDs significantly reduced the patient’s waiting time for
assistance, and thus shortened the ED stay [39]. Another study shows a correlation between
the overcrowding of emergency medical units and the number of errors made by medical
and nursing staff [40]. The implementation of lean tools at Odense University Hospital
confirmed the benefits and improvements throughout the organization, in particular in
terms of logistics and distribution [2,41]. Additionally, in many places, an improvement
in the organization of work and an increase in efficiency of particular organizations were
directly observed [25,42].

The most important waste identified after the implementation of LM tools related
to the collection, processing, and transfer of information. The introduction of electronic
medical documentation in the hospital allowed a shortening of the time of completing it
by doctors by 67% and by nurses by 76% for a newly admitted patient, and by 69% for
a patient staying in the ward. This is a very important result as it justifies the efforts to
broadly computerize the healthcare sector. Starting from 2021, keeping electronic medical
records is an obligation imposed by the Regulation of the Minister of Health of 6 April
2020 on types, scope, and templates of medical documentation [43]. The results of the
research carried out in the hospital in Wroclaw confirm that computerization of hospitals
and electronic medical documentation are the right course of action. However, not all
hospitals in Poland are prepared to implement the above obligation [44]. The Minister
of Health envisaged solutions enabling adaptation to the new requirements, at the same
time, constant digitization of healthcare in Poland is to be implemented [45]. From the very
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beginning, the process has raised concerns in the medical community, which was confirmed
by a survey conducted by the Supreme Medical Chamber and the resultant statement [46].

The project confirmed the claim in the literature that the implementation of Lean
Management can improve the functioning of healthcare units by identifying wastes in
processes [47]. The use of value-stream mapping allowed for the transformation of the
process of admitting the patient to the hospital and treatment, as well as for the identification
of defective points. At the same time, the study showed that the attitudes of employees
are of great importance when implementing Lean Management. The first fear, reluctance
to apply new solutions, may be a factor that will significantly affect the possibility of
implementation. However, as the interviews revealed, after the completion of the project
and the first positive results, reluctance may turn into openness and interest in new areas
and opportunities for improvement. It is important to combine the implementation of Lean
Management tools with the elements of work psychology in order to stimulate motivation
among employees [48]. An indispensable element of lean implementation is the training
and involvement of all hospital workers in improving the inner processes in conjunction
with the active support of leaders (through supporting delegation of tasks, joint decision-
making, and joint management) [49]. Identifying the waste of processing too much data
in the paper version and the involvement of staff in the implementation of electronic
documentation meant that positive results were obtained, along with a change in the
attitudes of employees as they became more open to IT systems. In the Netherlands, the
systems for exchanging data between healthcare facilities via secure e-mails, a regional IT
structure, and a national service point, where professionals can share medical information,
are increasingly used. After the patient gives his/her consent, the physician has access to
his/her data provided at the point by another unit [49].

Research indicates that the problems with the implementation of LM tools include the
complexity of processes in hospitals, difficulties in involving medical personnel, and the
need to adapt the tools to the specificity of the unit and supplement them with additional
methods and instruments available in other management systems [2,41]. According to
the study conducted in the Wroclaw hospital, the resistance of employees and the fear
of having to learn about the new electronic system may be another problem with the
implementation of LM tools. Observations and conversations with employees in the wards
confirmed that many of them do not know the system or all of its functions and potential
possibilities. The solution was proposed to record tutorials showing how to work in the
system and to familiarize employees with new technologies in a way that reduces tension
through systematic training, face-to-face meetings, and supporting mutual aid initiatives.
Moreover, such IT projects should be planned in great detail, taking into account both the
necessary implementation time and the involvement of individual units. In subsequent
stages, it will be necessary to monitor the effects to ensure staff involvement and effective
implementation [50].

In addition, other wastes were identified during the project that make the work of
medical staff significantly more difficult. The analysis revealed potential causes of some
difficulties; as a result, possible solutions were presented. The analysis of individual areas
of the hospital operation has shown that many of them require further detailed research and
improvement. The use of Lean Management tools can be a solution to improve the work
and treatment of the patient. At the same time, it is necessary to pay attention to the analysis
of the patient’s and family’s satisfaction at each stage of making improvements [51]. This
element was not included in the project; therefore, the unit could not evaluate the activities
undertaken in this area. Moreover, Lean Management tools were implemented in only three
departments. The remaining departments were not covered by the project, which makes
it impossible to assess the impact of the implementation on the entire unit. The duration
of the project was also a significant limitation, which was strictly defined (1 July 2019-31
December 2019). The hospital management decided to continue, in 2020, cooperation
with external experts and thus expand the area of implementing LM tools throughout the
hospital. Unfortunately, the outbreak of the SARS-CoV-2 pandemic made it impossible to
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implement the project in its original form. The hospital was entirely dedicated to providing
services to patients infected with the virus, therefore the participation of experts and the
implementation of the project were focused on preparing the hospital to fight the pandemic.

5. Conclusions

The use of Lean Management tools in the hospital allowed for identification of the
waste in the process of admitting and treating a patient. Defining the problems and
implementing improvements allowed for the development of new work standards that
significantly shortened the time for staff to perform activities not directly related to the
treatment of the patient. Working in teams resulted in the involvement of not only managers,
but also the staff working directly with the patient. It was one of the key elements of the
project’s success that allowed for the reduction of resistance to new solutions.

The project confirmed the possibility of implementing the principles of Lean Manage-
ment in the healthcare sector in Poland. The situation of Polish hospitals is currently very
difficult. They are struggling with financial problems resulting from the under-financing
of the healthcare sector in Poland and the shortage of human resources among medical
personnel. In 2019, Poland spent 6.5% of its GDP on healthcare expenditure, which places it
in 26th place out of 31 EU countries [52]. In addition, in 2018, in the Euro Health Consumer
Index report, Poland was ranked 32nd out of 35 countries in Europe, achieving one of the
worst results in all areas, especially in terms of patient rights, information, availability, and
range and scope of operation [23].

The use of Lean Management in the hospital presented in this article allowed for
a significant improvement in the efficiency of the work of medical personnel and for
significant savings in working time that could be spent on patient care. The implemented
solution resulted in a better use of the human capital resources available in the unit, which
is one of the key challenges faced by healthcare sector units in Poland. The deteriorating
staff situation, visible in Figures 1 and 2, necessitates the use of solutions that will eliminate
unnecessary activities performed by medical personnel, so that a limited number of people
can efficiently perform basic tasks related to the provision of health services.

The experiences of other countries show that the use of Lean Management in healthcare
has positive effects, and it is a desired direction of hospital development. The method taken
from the manufacturing sector brings real benefits, for instance, increased efficiency and
savings [53]. Under the conditions of the large financial and staffing problems of hospitals,
the use of Lean Management in Poland seems to be a necessity, while the number of LM
implementations both in the Polish healthcare sector and in units in the eastern part of
Europe is still small [22,30]. Thanks to the research and the results presented in the article,
all organizations interested in Lean Management will be able to follow the example of the
Wroclaw hospital, and thus they will implement Lean Management tools much faster.

The study and the results presented in the article indicate that, even in a large multi-
specialty hospital, where the staff had no knowledge or skills regarding how to use new
methods of management, and also in the conditions of dynamic changes in the environment
caused by the SARS-CoV-2 virus pandemic, it is possible to implement LM solutions. The
study, in the form of a case study, also showed that the use of LM tools results, not only
in the implementation of many improvements that facilitate the work of medical staff
and streamlined the process of providing health services, but also in the improvement of
economic efficiency and productivity. This is an important aspect in terms of science, as it
points to possible practical solutions to organizational and cost-effectiveness problems that
arise in hospitals. The example of this study should help increase interest in the concept of
Lean Management in healthcare system. The operationalization of particular elements of
LM concept implementation and the effectiveness of introduced changes, presented in the
article, can be an inspiration and also a model for carrying out a similar process in other
units.
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