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Abstract. 

 
This paper presents generalities of Lean manufacturing and applications in Healthcare 

organizations. A review of the literature was done, identifying applications of Lean tools in this 

sector. A questionnaire is going to be developed to be applied in different healthcare institutions 

in Medellin Colombia, with the objective to make comparisons with the literature review.   
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Introduction. 

 

Conceptually is simple but is not easy to define the term Lean, the central philosophy of this term 

is to continuous improve any process by means of reduction or elimination of all the activities 

non value added or “mudas” (in Japanese)  (Radnor, Howleg, & Waring 2012). 

More than 1600 articles related with the term Lean, have been published since 1982, worldwide 

Lean Manufacturing has been applied in different kind of industries but mainly in manufacturing 

industries, nowadays this techniques are moving to other areas like the health sector, hotel 

industry, in the health sector, are known as Lean Healthcare. Many well known hospitals in the 

U. S, and Europe, like Scotland cancer Treatment, the Royal Bolton Hospital, Nebraska Medical 

Center, the Pittsburgh General Hospital, Flinders Medical Centre and others, have turned down 

their processes to processes under the Lean principles with excellent results increasing customer 

service and work conditions to the people who works in those hospitals. 

From 1982 to 2008, 24 articles related with Lean Health Care were published and from 2008 

until today, 48 more articles, this shows the increasing interest in the scientific community to 

cope works with this topic.  

 

A literature review done by Souza (2009) he propose a taxonomy for Lean Healthcare, the papers 

has to be divide in to great topics, study cases and theoretical studies. Table 1, shows the 

taxonomy proposed.  
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Table 1. Taxonomy proposed  by Souza (2009) 
Field of study Ítem Description 

Case studies 

Manufacturing  
Those case studies are related with materials flows in the hospital. E.g. n 

Pharmacy, Laundry, Radiology, Patology . 

management 

Administrative and support services, those are related with the areas in charge of 

the information flow, Examples are, finances department,  medical secretaries, 

information department. . 

Patients flow 

Los estudios de flujo de pacientes comprenden las principales implementaciones 

en Lean Healthcare. Tratan de mejorar la forma en que fluyen los pacientes 

dentro del hospital. 

Organizational 
This is the design and implementation of the strategic plan to develop inside the 

company the Lean Healthcare program. 

Theory  

Methodologies   
There are methodological Works who give a very productive contribution to 

Lean Health Care.  

speculative 
Some papers just announced the use of Lean Healthcare but they don´t present 

clear and real information of how to use or implement the technique. 

 

With the literature review was not found any article about implementation of Lean Health Care in 

Medellin.  It is the main reason to conduct this study, and the research question is the following, 

¿which is the level of implementation of Lean techniques in hospitals and clinics in the city of 

Medellin? Part of the Project will be a questionnaire, which is going to be applied in a simple of 

hospitals and clinics in the city, all of this in order to determine and evaluate the actual status in 

the application of Lean Healthcare techniques. It is desirable with this Project be a starting point 

to develop implementation of the improvements in the different areas of this sector.  

 

Lean 

 

(Shah & Ward, 2003) define Lean as a “multidimensional approach, covering a wide range of 

management practices, including just in time systems, quality programs, cellular manufacturing, 

team work, supply chain management, etc inside an integrated system”. According with this 

definition Lean embraces all the organization. In the same way a  2007 article,  (Shah & Ward, 

2007), define Lean as an “integrated socio technique  system which main objective is minimize 

suppliers wastes, customers wastes and the inside the company  variability”.  Following, in table 

2 is the list of eleven tools that support the implementation of Lean Techniques and in figure  1 

there is a report of how many articles about Lean were published since 1982. 

 
Table 2.  Eleven (11) Lean techniques 

Number Lean Tool Description 

1 Hoshin Kanry  (Rodríguez-Balo, A., & Ferrándiz-Santos, 2004),(Witcher & 

Butterworth, 2001)  This technique define all the company objectives 

under Lean principles  

2 Visual Factory (Greif, 1993) the company can talk, it is easy to identify any 

problematical situation  

3 5S (Socconini, 2009) It is a discipline to increase productivity with the 

standardization of cleanliness and organization habits 

4 VSM  Value Stream Mapping. (Fawaz A. Abdulmalek, 2007) is the 

identification of all the operations in the company, showing the value 

and non value ones 

5 Poka Yoke  (Saurin, Ribeiro, & Vidor, 2012) mistake proofing devices  

6 Heijunka (Bohnen, Buhl, & Deuse, 2013) leveled production, this technique is 
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looking for the variability and it attacks it leveling the production 

7 Kanban (Spearman, M. L., Woodruff, D. L., & Hopp, 1990) mechanism to flow 

control and production control, letting produce only what is needed in 

the moment when it is needed and in the quantity needed 

8 Andon  (Zidel, 2006) is a visual signal to inform when something is wrong or is 

in an abnormal condition  

9 Kaizen  Pampanelli, Found, & Bernardes, 2013) continuous improvement, 

letting the workers think in solutions 

10 Jidoka  (Hinckley, 2007), is automation with a human touch, to help workers in 

their daily labors 

11 Smed (Almomani, Aladeemy, Abdelhadi, & Mumani, 2013) created by 

Shingo, reduce the set up times.  

 

 
Figure 1.  Total Published articles about Lean. Source: authors 

 

Health Care Studies 

 

As mentioned before, studies about Lean Healthcare has an interesting growth during the last 

years, table 3 shows a literature review presenting their main improvement process in the sector 

and figure 2 shows how many articles were published since 1995 and they cover the topic Lean 

Healthcare. In figure 3, is showed the most used Lean techniques applied in the healthcare 

industry.  

 
Table 3. Literature review. 

Author Topics 

 in Lean Health care  

(Wennecke, 2008) Kaizen events in the Copenhagen University Hospital. 

(Stanković, 2008) Use of Lean and Six Sigma, and the implementation in a clinical laboratory the 5s and 

VSM. With these techniques is proposed to reduce wastes and improve the customer 

service in this kind of highly complex services. 

(Souza, 2009) Classifies more than 90 papers about lean healthcare according with a taxonomy the 

author suggests 

(Herring, 2009) Wastes and non-productivity activities were analyzed in the drug prescription 

processes when the medicines were changed. 
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(Dickson, Singh, 

Cheung, Wyatt, & 

Nugent, 2009) 

Kaizen and VSM, were implemented in an emergency room, the objective was 

improve patients flows.  

(Dickson, Anguelov, 

Vetterick, Eller, & 

Singh, 2009) 

The effects of Lean in the quality of the attention in four emergencies room were 

described 

(Buesa, 2009) 5s, JIT, and six sigma were implemented in 25 laboratories (Histolab). 

(Casey, Brinton, & 

Gonzalez, 2009) 

Lean tools were implemented in a hospital to improve capacity, inventory 

management, flow time, and reduce wastes. 

(Eller, 2009) The time spends for the patients at the emergency room were reduced and the number 

of patients without examination in this area was reduced too. VSM was used  

(Wojtys, Schley, 

Overgaard, & 

Agbabian, n.d.) 

 V.S.M. was used to improve the patients location in a hospital  

(Snyder & 

McDermott, 2009) 

An analysis over more than 99 rural hospitals in the U.S was done in order to identify 

lean applications in their areas. The projects studied were: personnel availability, 

patients flow in the emergency rooms. VSM was used.  

(Kim, Spahlinger, & 

Billi, 2009) 

Is described how Lean Thinking offers to health organizations a methodological focus 

to give patients an increase value every day. 5s and standardization were mentioned 

(Isaacs & Hellenberg, 

2009) 

Kaizen was implemented at Mitchell’s Plain Community Health Centre, to evaluate 

inefficiencies in the reception process of the patients. The process was standardized 

and now is only needed one nurse and the medical recipes goes down in a 50 % 

(Waring & Bishop, 

2010) 

This article explores three dimensions of social practice in the way Lean is 

implemented and what are the resistances to this process. 

(Al-Araidah, Momani, 

Khasawneh, & 

Momani, 2010) 

A study was done inside a hospital pharmacy, with the objective of reduce the 

medicine supply time. A 45% of time reduction was reached. They use 5s and DMAIC.  

(Grout & Toussaint, 

2010) 

At the Theda Care, increasing costs and medical mistakes were analyzed.   This two 

problems were approached with the use of TPS (Toyota Production Systems ) and poka 

yoke  

(Gomez, Hirsch, 

Stingley, Byers, & 

Sheridan, 2010) 

Lean was applied in the radiology service at Massachusetts General Hospital.  They 

used VSM, 5S, and standardization. 

(Karstoft & Tarp, 

2011) 

Lean principles were implemented at the radiology department at Odense University 

Hospital, in Denmark. Kaizen, VSM, 5S, SMED. Were implemented.  Productivity 

increased and waiting lines were reduced and as a result training time to the hospital 

people was increased.  

(Iannettoni, Lynch, 

Parekh, & 

McLaughlin, 2011) 

Kaizen was implemented at the University of Iowa Hospitals and Clinics,  to improve 

processes done in the esophagus. A reduction of 43% was achieved in the costs of 

these processes, the stay in bed of the patients diminished form 14 to 5 days 

(Holden, 2011) A literature review was done and 9 key factors to implement lean healthcare were 

developed.  

(Trilling, Pellet, 

Delacroix, Colella-

fleury, & Marcon, 

2010) 

VSM and Kaizen were applied in a radiotherapy center in France. The period of time 

between the doctors meeting and the first sesión to the patient  was reduced, and the 

number of sesions increased from 4000 to 5000 in the period 2007-2009  

(Grove, Meredith, 

Macintyre, Angelis, & 

Neailey, 2010) 

VSM was applied in the National Health Service, UK .this value map showed there 

were 67 processes in the health services, and the 65 % of them were waste 

(Stonemetz et al., Lean Six Sigma was implemented to reduce hospital waste, those were mixed with 
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2011) ordinary waste increasing the treatment and separation costs. 

(Papadopoulos, 

Radnor, & Merali, 

2011) 

Lean was implemented in the pathology unit at the  NHS (National Health Service, 

United Kingdom). 

(LaGanga, 2011) Lean to improve the process of dates assignments 

(Newell, Steinmetz-

Malato, & Van Dyke, 

2011) 

Kanban implementation to improve the medicines supply to all the patients. 

(Meredith, Grove, 

Walley, Young, & 

Macintyre, 2011) 

A study was done to evaluate in 5 hospitals what affects the set up time between 

surgeries. Smed was implemented  

(Schwarz et al., 2011) VSM at the Centre Hospitalier Emile Mayrisch, Luxenburgo. Surgery time was 

reduced in  

22, 4%.  This improvement increased the number of surgeries and the setup time was 

reduced in a 38%, increasing surgery rooms availability. 

(Radnor, Holweg, & 

Waring, 2012) 

Kaizen events were implemented at the NHS  (National Health Service UK)del reino 

unido).  

(Mazzocato et al., 

2012) 

Delivery time was improved at emergency services 

(Isaac-Renton et al., 

2012) 

Lean  toools were applied in a laboratory in Canada in order to improve the capacity of 

H1N1 labs, 5s, kaizen and VSM were used.  

(G. Smith, Poteat-

Godwin, Harrison, & 

Randolph, 2012) 

Kaizen was applied at Albemarle Home Care, North Carolina. Nurses assignment time 

were improved, this activity took the hospital to a cost reduction.  

(Amedee, Maronge, & 

Pinsky, 2012) 

Kaizen events were developed at the Ochsner Health System, New Orleans, to analyze 

the process of moving patients to another rooms or areas or hospitals  

(M. L. Smith, 

Wilkerson, Grzybicki, 

& Raab, 2012) 

Kaizen and Hoshin Kanry were applied to evaluate patient’s safety protocols.  

(Teichgräber & de 

Bucourt, 2012) 

VSM was used to avoid unnecessary processes in the purchase of cardiovascular stents, 

from 13 processes just two were aggregating value 

(Yusof, Khodambashi, 

& Mokhtar, 2012) 

VSM was use to improve the information process. 

(Southard, Chandra, & 

Kumar, 2012) 

RFID technology was evaluated to its implementation and poka yoke devices were 

used to increase patients safety 

(Chiarini & Bracci, 

2013) 

 Lean Six Sigma was implemented in two public hospitals in Italy  

(Coelho, Pinto, 

Calado, & Silva, 

2013) 

VSM was implemented at the Instituto de Oncología do Vale de la Unidad de 

Oncología Médica del Hospital Regional do Vale do Paraiba, Brasil.  Movements were 

reduced  
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Figure 2. Total related articles on Lean Healthcare. Source: authors 

 

 
Figure 3. Lean tools used in the literature proposed. Source: authors 

 

Healthcare in Colombia 

 

In Colombia there are two types of health care institutions, publics (goverment) and privates. 

Existing 11.128 health care institutions among publics and privates. Antioquia is a Department 

(state) where Medellin is Located and it is the place where the project of evaluation of Lean 

Health care implementation will be done. In Antioquia exits 911 privates institutions and 132 

Public. According with the literature review, it was not found any approximation referred to the 
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implementation of lean techniques in the health care industry in Medellín, for that reason and 

based in many works in this area (see table 3) is important to ask ¿what is the state of the 

implementation of Lean health care in clinics and hospitals in Medellin? In graphic 4, there are 

the main areas of application of lean techniques in hospitals, which could be applied in the health 

sector in Medellin.  

 

 
Figure 4. Hospital areas intervened with lean healthcare in the literature proposed. Source: 

authors 

 

Future Work 

 

A questionnaire will be developed and a sample with the health institutions in Medellin will be 

used with this work the authors are looking for an evaluation of the knowledge and level of 

implementation of lean principles in the health care industry. It is desirable that this project be a 

starting point for the health institutions to begin improvement processes using Lean techniques in 

their different areas and processes.  
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