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This study examines the degree of Lean philosophy utilization in healthcare and briefly 

explains the most relevant terms in the study. According to the literature review, there are 

numerous applicable Lean tools that can be used in healthcare environment. Many efforts 

to improve process flow with these tools have been successful, according to the literature 

review. More quantitative approach to assessment of results should be encouraged. 

Study finds that Lean philosophy is known in healthcare facilities located in Finland, 

United Kingdom, and United States. These hospitals use tools of Lean philosophy such 

as value stream mapping, just-in-time, 5S, and process modelling. Semi-structured 

interview with a local healthcare management professional presents the current situation 

of established practices in Oulu from a manager point of view. Lean tools are used in the 

university hospital and successful practices are forwarded to other hospitals in Finland.  

Findings of the study can be used to increase understanding of how extensively Lean 

philosophy has been used in these hospitals. However, results of the study cannot be used 

to generalize the overall degree of Lean philosophy in Finland’s, United Kingdom’s, or 

United States’ healthcare organizations. 
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TIIVISTELMÄ 

Lean terveydenhuollossa  

Elmo Peltovuoma  

Oulun Yliopisto, Tuotantotalouden tutkinto-ohjelma 

Kandidaatintyö 2022, 24 s. + 1 liite 

Työn ohjaaja yliopistolla: Petteri Annunen 

 

Tämä työ tutkii, millä tasolla Lean filosofian hyödyntäminen on terveydenhuollossa. 

Työssä tarkastellaan myös Lean filosofian olennaisimpia käsitteitä. 

Kirjallisuuskatsauksessa tulee ilmi, että Lean filosofia käsittää monia työkaluja, joita 

voidaan hyödyntää terveydenhuollossa. Prosessien virtauksen parantaminen näiden 

työkalujen avulla on ollut useasti tuloksellista kirjallisuuskatsauksen löydöksien mukaan. 

Kvantitatiivinen raportointi on toivottava lähestymistapa tuloksien vaikuttavuuden 

arvioinnissa. 

Tapausesimerkkien avulla havaitaan, että Lean työkaluja hyödynnetään ainakin 

paikallisella tasolla sairaaloissa Suomessa, Britanniassa ja Yhdysvalloissa. Sairaaloiden 

käyttämiä Lean työkaluja ovat arvonvirran kartoittaminen, juuri ajoissa menetelmä, 5S ja 

prosessien mallintaminen. Puolistrukturoidussa haastattelussa havaitaan, että paikallisen 

terveydenhuollon esihenkilön näkökulmasta Lean filosofiaa käytetään kohtuullisen 

paljon kyseisessä terveydenhuollon organisaatiossa. Työn tuloksien avulla voidaan lisätä 

tietämystä siitä, miten Lean filosofiaa on käytetty työssä tutkituissa sairaaloissa. Työn 

tuloksia ei voida käyttää yleistämään Lean filosofian hyödyntämisen tasoa sairaalo issa 

Suomessa, Britanniassa, tai Yhdysvalloissa. 

 

Avainsanat: Lean terveydenhuollossa, Lean filosofia, Oulun yliopistollinen sairaala, 

arvonvirtaus 
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1 INTRODUCTION 

Performance improvement in healthcare is relevant when demand for services increases 

or resources become scarcer. This study examines applications, limits, and fit of Lean 

philosophy in healthcare. This topic was chosen as the most relevant and interesting for 

me personally. Hopefully, I can utilize this knowledge later in my career. Industria l 

engineering and management practices have unrealized potential in healthcare, and they 

could offer important solutions for one of the most complicated of environments. These 

practices could have profound benefits for welfare, thus leading to improved quality of 

life.  

This study conducts a literature review on the concepts of Lean in healthcare. In addition, 

this study has a semi-structured interview with a local healthcare professional. This brings 

additional significance to the findings of the study by comparing the perceived 

understanding of Lean applications with the actual actions taken. Literature review and 

the interview answer the following research questions. 

1. How can healthcare organizations improve their effectiveness with applying Lean 

philosophy? 

 

2. What kind of tools adapted from Lean philosophy are being used in healthcare in 

different countries? 
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2 LEAN THINKING 

Lean thinking is a way of describing the motivation and continuous self-improvement 

in daily operations across the whole organization. (Liker, 2004)  Critical assessment of 

effectiveness in adapting this philosophy is needed. Organizations that adopt Lean 

philosophy are more likely to be initially in a favorable position. They demonstrate their 

ability to concentrate their efforts towards continuous improvement. (McIntosh et al., 

2014) Lean philosophy is a method of leading an organization. It produces an 

organizational culture that is capable of sustaining performance. Lean focuses on bringing 

the organization towards operating in harmony and common values. Organizationa l 

changes presented by this philosophy can be at first, difficult to implement but offer great 

benefits. Lean philosophy has profound impact on how people and resources are 

managed. Focus on continuous improvement creates value and minimizes the amount of 

wasted resources.(Liker, 2004) Figure 1 shows five core principles in Lean philosophy. 

 

Figure 1, Five principles of lean, adapted from Womack, J. P., & Jones, D. T. 2003. 

Perfection

Pull

Flow

Value Stream

Value
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2.1 Value Creation, value stream and process flow 

The process of creating value is most of the time filled with waste. Traditional methods 

of manufacturing from raw natural resources take numerous steps and are usually very 

large in scale. For example, manufacturing a can of soda contains several processes. The 

process of having a finished product from raw materials takes up to eleven months. This 

makes it hard for production to be effectively controlled by customer demand. The 

complexity of manufacturing process can be reduced by using circular economy. Circular 

economy principles, such as increasing the amount of recycled aluminum can lead to a 

more simplified process. (Womack & Jones, 2003) 

The term “muda” is often used to describe work that does not bring any value. Studying 

the value stream will expose the waste, or “muda” associated with the process.  It is 

important to notice what type of action each step in the value stream is. There are three 

types of actions. Ones that create value, and ones that do not create value but are necessary 

in the limits of technology. Third type of action refers to actions that do not create any 

value and are avoidable. (Liker, 2004) 

An integral part in improving the effectiveness of service production is understanding the 

process that it utilizes to create value. To succeed in this, Lean philosophy introduces the 

concept of “flow”. To increase effectiveness, the time it takes to make finished goods 

from the raw materials must be made shorter. This ultimately yields to improvements in 

quality, costs, and delivery time. Considering process flow also leads to the need of 

implementing other Lean tools such as preventive service. (Liker, 2004) Discarding 

batch-based thinking and imagining the process as a continuous flow tends to lead to 

improvement, because it shifts the focus from the needs of an organization to the needs 

of the product itself. (Womack & Jones, 2003) 
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2.2 Pull production and Just-In-Time 

Process flow enables adapting demand-controlled production “pull”. Organization using 

“pull” can react to changes in order quantities and volume faster. Pull production 

systems can be described as not making anything until it is needed, and then making it 

very quickly. This results in shorter queues for the customer as resources are adjusted to 

match demand. (Womack & Jones, 2003) 

If inventories are kept low and resupplies arrive just-in-time before they are processed, 

the need for using other Lean manufacturing tools becomes more apparent. The 

processing time between batches becomes shorter, and the production of new batches 

starts just in time to facilitate the need in production. This practice improves the efficiency 

of machines as there is imminent need for operation in each phase of the production. If 

one machine becomes unusable, the whole production halts to restore its functiona lity 

again. This sheds light on the important machines that need upgrading and on problematic 

practices in maintenance.  (Womack & Jones, 2003)  

Analogy that can be used to describe this is the surface of the flowing water in a river.  If 

the obstacles restricting the flow of water want to be seen, the surface must be lowered. 

This means that buffer storages should be made smaller to find the underlying factors 

restricting the production. (Liker, 2004)  

2.3 SMED, gemba, and root cause problem-solving 

SMED – or single minute exchange of die, is a term adapted from the automotive 

industry. Originally it was used to describe the goal of making a phase of a car 

manufacturing process significantly faster. Process phase duration should be reduced to 

only a single digit when it is measured in minutes. It focuses on reducing setup-time to 

eliminate bottlenecks. According to SMED, setup process can be divided to internal setup, 

and external setup. External setup can be done while the process is ongoing. Internal setup 

requires the operation to pause. Problem solving process consists of three simple stages, 
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firstly internal and external setup are divided. Secondly, all efforts are made to convert 

internal setup into external. Finally, both internal and external setup are improved to attain 

optimum efficiency. (Shingo, 1985) 

Gemba is a Japanese word, meaning “real place”. It is used in this industry context to 

emphasize the need of managers to observe the place where the product or service is 

created. For service industry, gemba describes the location where customer-interac t ion 

takes place and added customer value is created. For managers gemba walks are a tool 

for everyday inspection of the value chain, and a show of commitment to the production. 

(Bicheno & Holweg, 2016)  

Lead time is the period of waiting for the production start after the customer has placed 

an order. (Imai, 1997) Root cause problem solving focuses on understanding why the 

problem presents itself the way it does, and what are the causalities behind it. Behind a 

successful root cause analysis lies a working culture enabling the input of employees. 

Root cause analysis can be done with 5 Whys – method. This is in all its simplicity a 

method of asking “why”, until the underlying factors for variance are found. The 

repetition of “why” question is designed to lead to the root cause of the problem. 

(Bicheno & Holweg, 2016) 

2.4 5S, Kaizen and A3 report 

5S comes from five steps of maintaining and increasing the orderliness of workplace 

environment. These five steps can be summarized as shown in the Figure 2. First step 

contains determining what tools are necessary to complete the process in the working area 

and finding unnecessary tools that can be discarded later. Second step involves the 

organization of the carefully selected necessary items in the previous phase. Third step 

contains the continuous sustainment of the process machinery cleanliness. Fourth step is 

aimed at the worker’s personal cleanliness and underlines the need to apply these previous 

methods on oneself as well. The fifth part of 5S aims to make these steps routine actions 

for every employee. It can be translated as “self-discipline.” (Imai, 1997) 
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Figure 2, 5S adapted from Bicheno, J., & Holweg, M. 2016. 

Kaizen, translated from Japanese means continuous improvement. Using Kaizen requires 

including numerous tools in Lean philosophy, such as just-in-time. (Bicheno & Holweg, 

2016; Imai, 1997) Every employee is involved in Kaizen and improvements are done 

gradually. Kaizen involves data-driven decision making, commitment of management, 

and quality prioritization. According to Kaizen, management should prioritize 

improvement and maintenance as their main functions. (Imai, 1997) 

A3 report is a tool for communicating project issues clearly. A3 report represents 

causalities and main issues inside the project. (Bicheno & Holweg, 2016) All relevant 

information must be fit into an A3-sized report. This practice originates from the 

restrictions of fax machines used. A3 is the largest size of paper that can be sent forward. 

Toyota has aimed for reducing this standard size limitation of reports to A4-size. 

Simplifying a project to a single report using visual elements makes project faster to 

comprehend and improves coordination.(Liker, 2004) 

1. Sort

2. Simplify

3. Scan 
4. 

Standardize

5. Sustain
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3 HEALTHCARE AND LEAN 

3.1 Public healthcare resource utilization 

There has been a shift in focus on public services around the world to increase the 

effectiveness of their services. Studies done on the field indicate that Lean and process 

redesign are making their way to the healthcare sector. (Radnor et al., 2012)  The need 

for implementing this philosophy in enhancing productivity has been recognized. 

Consequently, medical institutes in United States and United Kingdom have spoken for 

this improvement. (D’Andreamatteo et al., 2015) The healthcare system experiences a 

large amount of waste and variation. The long-time solution to this problem is not to 

increase overtime of the personnel. Instead, increasing the efficiency of these processes 

using Lean solutions is an attractive alternative. (Inozu et al., 2011) 

The underlying differences between public and private healthcare sector in applying Lean 

methods are profound. In private sector the customer is always the commissioner for the 

process. In the public healthcare sector, funding is provided by general taxation and the 

commissions are be made by general practitioners or primary care, on behalf of the 

customer. (Radnor et al., 2012) A classification into two categories of customers was 

made: external customer and internal customer. Diagnostic processes, or treatment 

process of a patient are processes for an external customer. Internal processes, for 

internal customer can include processes such as billing and maintenance. To establish a 

value stream for these processes, a list of steps that these processes consist of must be 

clearly understood. (Womack et al., 2005)  

While many healthcare providers have made their efforts to include Lean thinking to their 

business, the partial way of including the easiest to accomplish and convenient aspects is 

more popular. Fewer reports on an entire organizational level approach have been made. 

While the idea of improving the efficiency of entire organization is usually more desired, 

the smaller process-oriented view is often chosen. (D’Andreamatteo et al., 2015) 
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3.2  The critical continuance of service 

Methods that are produced for structured environments can cause problems when the 

situation deviates from its standard way of functioning. During an emergency situation in 

healthcare, normal operation of the facility is disturbed. An event that is unexpected will 

test the reliability of the service. Dangerous events can arise when the wrong method for 

action is chosen in a critical situation. Whilst these situations are highly variable, some 

structured approaches still exist, such as the “Swiss cheese model”. This method should 

be skeptically evaluated, as the structures will most likely deteriorate in a state of 

widespread emergency. The Swiss cheese model illustrates the effect of having mult ip le 

layers of precautions in preventing undesirable outcomes. Alike cross sections of Swiss 

cheese, the layers of protection might have compromising individual weaknesses in them. 

When many layers overlap one another, problems are less likely to travel through all of 

the layers of precautions. (van Stralen et al., 2017)  

Decision-making systems should support the necessary time compression apparent for 

medical professionals in volatile emergency situations. There might also exist a lack of 

information or the quality of information can be affected greatly by outside factors. 

Systems should appreciate the ability to act when the situation demands it, and consider 

the complex nature of patient-oriented diagnostic work. Human fear response and unique 

errors in perceiving the situation correctly are important factors. (van Stralen et al., 2017) 

3.3 Bolton hospital, United Kingdom 

After investing on national health services (NHS), healthcare in United Kingdom was 

facing some budget constraints. Payment by result policies caused financial pressure to 

drive forward improvement of efficiency in the hospital sector. Bolton Hospital NHS 

Trust examined closely the potential for including Toyota Production System practices to 
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their operation. The hospital was fairly large in size, it had about 800 beds, and over 3 

000 employees. (Fillingham, 2007) 

NHS staff were not familiar with Lean improvement projects. The constant barrage of 

new improvement could cause cynical attitude towards efforts. This could make this 

project more challenging in the terms of motivating the employees. Bolton hospital 

suffered from chaotic working environment. Yearly, it received more than 30 000 

emergency ambulances. Due to the severity of individual cases and high rate of patients 

needing emergency care, the workflow seemed chaotic at times. Many have overlapped 

conditions and the mortality rate of the hospital seemed high. Some conditions such as 

hip fracture, displayed higher mortality rates in this hospital than what was to be expected 

on average. Bolton Hospital developed a method of improving their care system using 

four phases. (Fillingham, 2007) 

The first stage was to define value from the standpoint of the patient and to use this view 

to root out waste. The clinical area was observed directly to map out how patients travel 

from one place to another, and questionnaires and focus groups were used to gain a 

perspective from the viewpoint of the patient. (Fillingham, 2007) 

Once the value creation was identified, the second phase revolved around spotting the 

waste of the process. They sook out inherit problems and created order and cleanliness to 

their working environment. Redesigning of care was the third phase. One-and-a-half-

month rapid improvement events were held. They revolved around creating flow from 

one value adding step to another in the perspective of information and patients. The 

gathering of patients in waiting lobbies was seen as a counterproductive manner, and the 

smooth transition from one place to another was enhanced. (Fillingham, 2007) 

Fourth step of conveying the positive consequences for the patient included critical 

examination and validation of benefit for the patient. Result for using these 

aforementioned practices was less paperwork and better communication between teams. 

Improvement to length of stay was 33% and reduce to mortality was 36%. The hospital 
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was able to show improvement in recovering from its financial problems in 2007. 

(Fillingham, 2007) 

3.4 UnityPoint Health – Trinity Muscatine hospital, United States  

Trinity Muscatine hospital had 80 beds and 450 employees. Yearly submission of patients 

was approximately 1800. Hospital began implementing Lean philosophy in 2009 with 

ThedaCare organization after a change in hospital management. Improvement in 

hospital’s management practices began with a sixteen-week course for upper 

management. These managers were trained in A3-thinking, standardized work, value 

stream mapping, kaizen observation. Four of the most enthusiastic departments, nutrit ion 

unit, radiology, surgical ward, and pediatric clinic were selected to pilot some of these 

new practices. These departments implemented situation reports, team-meetings and A3-

problem solving.  (Barnas et al., 2018) 

A year later, six more departments in Unity point hospital received similar training. 

Departments that had been trained before, implemented new methods such as monthly 

performance observation meetings and manager advisory meetings. Pilot project with 

ThedaCare showed results of 9-68% of improvement in predefined 11 key performance 

indicators, and economic yield improved by 1-11%. Project challenges were associated 

with division of the hospital departments at the beginning of the project to those utilizing 

Lean philosophy, and to those with old managerial practices. The daily professional duties 

of managers also presented a challenge in terms of time management, yet the commitment 

of the managers remained. (Barnas et al., 2018) 



 

15 

 

4 LEAN IN LOCAL HEALTHCARE 

Person working for a local hospital was interviewed for this study in a semi-structured 

interview. The aim of the interview was to find out how Lean philosophy is used in Oulu 

university hospital. The questionnaire used in the interview can be found as an 

attachment. Interviewee works very closely with hospital management in a manager ia l 

position and has therefore a good insight to the performance of improvement actions taken 

in this environment. Interviewee closely cooperates with other University Hospitals’ 

diagnostic and radiology departments. 

5.1 Hospital management and Lean 

Interviewee estimates that Lean philosophy was introduced to hospital management in 

Oulu university hospital approximately 10 years ago. First reaction to Lean applications 

in this area can be reserved due to its origins in manufacturing according to interviewee. 

Although, with time many find value in these methods through practical exercise and 

noticeable results as apparent improvement in performance. Improvement projects are 

developed closely with quality management inside the hospital. Hospital’s Lean 

philosophy competence is recognized locally in the form of competitive success in 

processes development results. 

Hospital management has improved in their Lean management practices over the years, 

according to the interviewee. At first, there were some challenges with Lean philosophy 

due to its novelty in the field of healthcare. Now with some focused attention, 

improvements have been made. Lean philosophy could be more apparent in the strategy 

statement of the hospital and possibly in the welfare services county according to the 

interviewee. 
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5.2 Lean tools employed by the hospital 

Interviewee describes waste as follows: “Unnecessary work that does not serve the 

patient, causing delays, challenges, and problems for patient.” Continuous personal 

development is at the center of Lean application, according to the interviewee. Hospital 

has emphasized the need for the search of Lean waste. Employees are involved in this 

process closely and contribute extensively to efforts. Measurable goals are set for each 

employee as kaizen observations per year. The closest managers are involved with 

gemba- observations on the field and are given concrete requirements regarding the 

amount of time used for these activities. 

Single-minute exchange of dies is used to improve process flow in reservations 

procedures in radiology department. Customer centered thinking enables the JIT-design 

of their booking system and reduces wait time for patients. Root cause analysis is done 

with a standardized 5-whys form, and oncology department uses lead time analysis. 5S 

is used in the improving the arrangement in the working employment, says the 

interviewee. Process modelling in Oulu university hospital’s radiology department is 

done for different modalities. Interviewee says that a swim lane diagram is one of the 

tools used in this modelling. Reports of recent performance on dictation queues, and 

lead-time in emergency duty are sent daily to managers. 

5.3 Process modelling 

Process modelling is used to visualize the flow of value. Interviewee describes the 

process of submitting a duty patient as patient arrival, patient registration, queue-time, 

and patient information retrieval. Regarding the interviewee the current system has 

established an improvement in error-rate for incorrect imaging of body parts due to error 

in patient data retrieval.  

Process of patient care is often thought as too complicated to model, says the interviewee. 

The interviewee estimates that using process modelling 80% of cases can be modelled 
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and remaining 20% requiring more non-standardizable efforts. With a large amount of 

specialist doctors comes a large amount of process diversity. There is a danger to fall for 

partial optimization.  

5.4 Employees and Lean 

When bringing these tools to use, employees are typically relatively uninterested with the 

background and terminology of them. In the interviewee’s own experience, employees 

become interested when they are closely involved with practical improvement tasks, can 

communicate their findings, and observe the effects of these projects.  

Interviewee says that one of the challenges is to find dedicated time for Lean activity 

planning. One of the university hospitals in Finland has appointed a person for only Lean 

activities inside the hospital.  Organizing shipment with third- parties can pose challenges 

with critical items for patient care. Interviewee describes that there has been challenges 

in coordinating with supplier to have right materials in the right place at the right time. 

Interviewee describes cooperation with other university hospitals on many occasions. 

One useful practice brought to other hospitals as well is the search of contra-indica tors 

by practical nurse many days in advance. Interviewee says that there has been cooperation 

in designing other universities appointment booking systems in computed tomography 

imaging, magnetic resonance imaging, and medical specialist appointments after theirs. 

5.5 University hospital construction project 

Oulu University Hospital is being rebuilt by 2030. Processes have been modelled for the 

effective design of the new hospital. Process improvement development in this new 

hospital construction project relies to process modelling, according to the interviewee. 

Process modelling starts with large processes, and with progression goes more into detail. 

There have been some challenges in dedicating time for process modelling activit ies. 

When there is only one person in charge of a process, it can be hard to dedicate time for 
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modelling. Doctors are more reluctant to take part in these activities than nurses according 

to the interviewee. The interviewee says that succeeding in Lean philosophy is the only 

right way to move forward in such a large construction project.  
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5 DISCUSSION 

Based on the findings of the literature review to Lean applications in United Kingdom, 

and United States and the semi-structured interview in Finland, Lean applications in 

healthcare seem to be limited, yet effective. These Lean applications are able to reach 

good results in performance improvement at a local scale, but a more unified approach to 

changing the larger organizational culture to align with Lean philosophy is not found. 

Based on the literature review, the best effect of Lean philosophy is not accomplished by 

separate actions and can therefore be criticized falsely if it is implemented only partially.   

Lean tools are effective when there is an underlying philosophy guiding their usage and 

management motivation to commit to these values. The continuance of service is critical 

in healthcare. The Swiss cheese model could bring additional value to reliability for 

different support processes in healthcare. The change in attitude of utilizing industr ia l 

management methods offers new possibilities to answer to increasing need in healthcare 

services. Differences between public- and private healthcare sector can pose a problem 

for applying universal practices that are aimed to create value for the customer. 

Interpretation of who is the customer can vary depending on the context. There is no 

“one” way to define customer value in healthcare. Healthcare processes can be complex 

to model.  

Lean philosophy in healthcare becomes increasingly popular as many organizations are 

experiencing the need of more results with limited resources. Limits of Lean applications 

lie within the scale of improvement projects. Projects done in a department scale seem to 

provide varying results in their effectiveness. No large-scale renewal projects of entire 

organization cultures in healthcare were found during this study. There seems to be a true 

motivation in establishing successful practices in response to increasing workload in all 

of the hospitals studied. 

Bolton hospital in United Kingdom was able to achieve success through processes similar 

to value stream mapping and analysis, 5S, process flow, and buffer storage reduction. It 
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was also positive to see that critical evaluation of achieved results was recognized. Unity 

point in Iowa, United States used A3, standardized work, value stream mapping, kaizen 

observations, and management training. The quantitative success in these projects varied. 

Hospital in Iowa, Muscatine reported varying results between departments. Some 

departments showed significant response in chosen metrics to the projects, some 

departments showed very limited results.   

University hospital in Oulu uses a wide range of Lean tools to improve its operations. 

New construction project is looked from the view of efficient design. Based on one person 

interviewed for this study, these tools will most likely see more use in the future of daily 

operations in the hospital. Initial reaction, approximately 10 years ago to Lean philosophy 

was reserved due to its novelty in healthcare. Employees found motivation through 

experiencing the improvements in practice. The adaptation of Lean tools in Oulu 

university hospital is guided by an interest to utilize its resources more efficiently. Lean 

philosophy can be used to ensure sufficient patient care in healthcare and will most likely 

affect positively the quality development of healthcare.  

Interview points to the direction that in Oulu university hospital there is a suffic ient 

motivation to develop the quality of the healthcare delivery using Lean philosophy. Lean 

philosophy could be more present in the strategy statement of the hospital, and in the 

strategy of health and social services county. According to the interviewee, one of the 

challenges in continuous improvement projects is to allocate time for new and existing 

ones. Adapting and sharing beneficial practices with other departments inside the Oulu 

university hospital and even between other hospitals is encouraged. The interview points 

to the fact that collaborative efforts are taken nationwide in Finland to improve healthcare 

systems. The interviewee estimates that in 80% of the patient interactions could be 

reliably modelled.   

These improvements are more than often fairly slow in speed, due to highly regulated 

environment. It is important that projects such as “Future hospital 2030” are 

methodologically managed and documented. Findings of the interview show that process 

modelling data is used to develop a more functional design of future hospital in Oulu. 
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6 CONCLUSIONS 

In this study important and most commonly used Lean applications were introduced. 

Building on that, the most relevant tools for Lean in healthcare were discussed. Later, two 

case examples of projects using Lean philosophy were summarized. Semi-structured 

interview was done to Oulu university hospital, where the number of tools adapted from 

Lean philosophy in this hospital was examined and their significance on the operation of 

the hospital was discussed. 

Healthcare organizations can improve their efficiency using Lean by acquiring outside 

knowledge as done in Muscatine, or by using their own employee’s expertise as done in 

Oulu. Increase in performance was seen in healthcare organizations adapting customer 

value-centered thinking, and continuous improvement practices. One of the most crucial 

factors for succession in a Lean improvement project, is the commitment of management. 

Best effect of Lean philosophy can be achieved by committing to continuous 

improvement and elimination of waste on a company strategy level.   

Bolton hospital used Lean tools such as value stream mapping, and elimination of waste. 

Hospital in Muscatine used tools such as “gemba,” and continuous improvement. Oulu 

university hospital used tools such as elimination of waste, kaizen observations, “gemba”, 

SMED, just-in-time, root cause analysis, continuous improvement, and process 

modelling.  

This study includes one interview, which limits the conception of organizational situation 

in Oulu university hospital. More study to the situation of Lean in healthcare in Finland 

is needed. More managers and employees from this hospital could be interviewed to 

enhance the understanding of current situation. Number of case examples selected for this 

study were limited. For a better understanding of the extent of Lean philosophy usage in 

these countries, a larger group of case studies should be studied. Healthcare organizat ions 

in United Kingdom, United States, and in Finland have significant differences in funding 
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of healthcare services. The difference in key performance indicators in different projects 

limits the comparability of the results. 
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APPENDIXES 

Appendix 1, interview questions of Lean in healthcare in Finnish  

 

Haastattelu: Lean filosofian soveltaminen sairaalaympäristössä 
 

 

Taustatiedot + esittelyä 

 

 Onko tapaamisen tallentaminen ok? 

 

 Missä tehtävässä toimit sairaalaorganisaatiossa? 

 

 Minkälaista työkokemusta sinulla on? 

 

 Miten kuvailisit omaa kokemustasi Lean filosofiasta? 

 

 

Ympäröivät olosuhteet 

 

1. Minkälaisiin Lean -työkalujen käyttämiseen olet omassa tehtävässäsi törmännyt? 

Missä tilanteessa? 

 

2. Minkälaisia haasteita sairaalaympäristöissä esiintyy, joita voidaan ratkaista 

Leanin avulla? 

 

3. Kuvantamisen taso OYS:ssa on hyvällä tasolla. 

 

 Minkä tekijöiden summa se on? 

 Osaatko kertoa tarkemmin kuvantamisprosessista? 

 Miten tämä eroaa muiden sairaaloiden toiminnasta? 

 

4. Mikä on palvelun kehityksen taustalla / motivaattori? 

 Mikä ajaa kehitystä eteenpäin? 

 



 

 

 

5. Miten kuvailisit johdon sitoutumista ja osaamistasoa Lean – ajattelussa? 

 Millä tasolla muun henkilöstön osaaminen on? 

 

6. Miten hukka määritellään sairaalaympäristössä? 

 

 Miten hukka tulee ilmi jokapäiväisessä toiminnassa? Osaatko antaa 

kokemukseen perustuvia esimerkkejä? 

 Miten hukkaa on onnistuttu vähentämään? 

 

 

 

FUTURE HOSPITAL 2030 – hanke 

 

 

1. Oletteko kuvanneet / mallintaneet prosesseja?  

 

 Millä tasolla prosesseja on mallinnettu?  

 Miten malleja hyödynnetään, onko prosessien mallintamisessa ollut 

haasteita? 

 

 

2. Minkälaisia rajoitteita sairaalaympäristö kohdistaa hukan minimoimiseen? 

 Toimitusketjujen (Just-In-Time) vs. toimintavarmuus? 

 Miten hukkaa mitataan?  

 Tehdäänkö potilas- tai henkilökuntakyselyitä, raportointi, tilastointi? 

 Tuleeko mieleen muita rajoitteita? 

 

3. Minkälaisia mahdollisuuksia Lean-filosofian tiedostaminen jo 

suunnitteluvaiheessa tarjoaa hankkeelle? 

 

4. Mitä muuta tulee mieleen aiheesta? 
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