
As Healthcare delivery faces increasingly complex demands, should Lean Healthcare 

consider how to integrate emerging technologies into reform approaches to address wastes 

and unmet patient Value demands?  This report looks at Lean in Healthcare and specific 

application of the approach to Cardiology.   

Section A – Understanding Lean in HealthCare  

Background  

Healthcare provision is under pressure to provide high quality care at a time when people are living 

longer with increasing numbers of long term or chronic conditions. The rising volumes must be 

managed in an environment of severe financial austerity which is a concern for most nations. In the 

UK “Healthcare now accounts for the largest portion of public expenditure after social security, with 

total expenditure now exceeding £100 billion and rising” (Currie 2011). Simon Stevens, head of 

England’s NHS, in May 2015 said “we’re going to need more funding year by year” and talked of the 

need to “stabilise NHS finances”. The Healthcare spend pressure is a global issue and “Many 

countries are increasingly concerned that Healthcare costs have exploded but with no evidence of an 

equivalent improvement in Healthcare” (De Souza et Al, 2009).  Lean approaches and emerging 

Healthcare technology, uniquely or jointly, may offer opportunities to identify non-Value add 

activities within the system and address the emerging Healthcare pressure for Long Term Conditions. 

Lean in the Healthcare Sector  

The Institute of Management review of Business Process Improvement Methodologies in the Public 

Sector (Radnor 2010) detailed that of the 165 sources of improvement initiatives identified, 51% of 

them focused on Lean. The largest proportion, making up 35%, of these applied to Healthcare. Many 

have questioned why an approach which is largely from Japan and was targeted at Toyota car 

manufacturing would be of relevance to western Healthcare delivery. Despite early reservations, there 

is an unexpected fit with the culture of Healthcare delivery. This may be explained by some of the 

following points in the diagram below; 

Diagram1: Understanding the Fit between Lean and Healthcare  



 

The outcomes of many of the Lean Healthcare improvement initiatives report fewer clinical incidents, 

reduced medication errors, better quality and higher staff morale. This combination of productivity, 

quality and staff morale is clearly aspirational in any Healthcare system.  

A simplified view of a Lean implementation addresses Value for the patient, considers the activities 

which deliver this Value and addresses activities which are not contributing to Value. This removal of 

waste is core to any Lean implementation with many referring to a classic seven wastes which include 

defects and waiting. The classic seven wastes are common but a Lean implantation should seek to 

define their own categories. Following a review of Lean Healthcare literature, the following table 

reports the type of “wastes” that are commonly found during implementations.  

Table 1: Non-Value Add Activities and Wastes identified in Lean Healthcare Literature (Not Restricted to 

Classic 7 Wastes).  

Waste Area Description  

Waiting Procedure Waiting Times - Awaiting assessment or treatment to begin. This can lead 

to deterioration of the condition, unplanned emergency admissions and absorbing 

resources to manage the waits.  

Delays - Waiting for activities, equipment, reviews, diagnostics test or reports.  

Activity Transaction Speed - Activities within the care delivery taking longer than is 

optimal 



Diagnostic Delays - Turn-around times can have a negative impact causing over 

treatment of patients, such as wide spectrum antibiotic prescribing and duplicate 

activities such as rescheduling review and treatment decisions until results are 

available. These delays can be two fold in that they can be for a diagnostic procedure 

to take place and secondly for a Diagnostic report to be created and issued.     

Over processing  Appointments – Higher number of follow ups and reviews than necessary. Often 

highlighted by inconsistent new to review ratios across professionals with similar 

patient groups. 

Unnecessary Length of Stay – Poor discharge planning leading to longer stays.  

Co-ordination 

(additional category of 

Lean Healthcare Waste)  

Lack of coordination - producing additional activities, repeated procedures, delays or 

poor health outcomes. Missing test results records or updates requiring repeated 

work. While it could be regarded as over-processing it relates more to coordination 

and record sharing of health professionals.  

Overload Stress Often driven by lack of clarity and inefficient processes. Described in Lean under the 

Japanese term Mura which means and unevenness or lack of uniformity.    

Motion and Transport Including staff walking 

Equipment being in the wrong place.  

Financial  Wasted money in repeated procedures, unnecessary medicines and compensation.   

Defects  Quality - Errors in practice or administration of care such as incorrect prescribing. 

Procedures which are not reflecting best practice or clinical error.     

Morbidity – Unnecessary or avoidable disease progressions. Increasing medical 

complexity including strokes and amputations.  

Death - Unnecessary mortality due to falls, infections or waiting lists delaying 

treatment.  

Medication errors - Wrong drug, dosage or administration. Forgetting to take 

medicines or inability to follow instructions. Medications that don’t work for patient 

or have highly toxic side effects (often linked to genetics).  Treatment conflict with co-

morbidity patients.   

Infection Control  This can reflect poor management but increasingly it can be the result of 

antimicrobial resistance. The waste could be placed under “defects” as a traditional 

Lean waste however the scope and risk of this is at such a scale globally that it should 

be addressed separately. Infection control includes; 

• Environmental Infection – Such as ward cleaning procedures  

• Equipment Infection – Such as device decontamination  

• Personal Infection – linked to medical interventions and personal contact 

• Procedural Resistant – linked to prescribing patterns, staff procedures and 

controls.  



Addressing these risks may require procedures to deal with both known bugs and also 

to identify resistant bugs. The policies of medication dispensing for people and 

animals (75% of antibiotics) are contributing to the issue. The risk is so high that a 

simple tooth filling in the future may be regarded as a life threatening unless 

solutions, which are not known today, are found.  

Failure Demand 

(reflecting thinking of 

Prof. John Seddon) 

Unplanned, avoidable admissions regarded as a failure in the system. For example an 

escalation in a condition which could have been prevented. An unplanned admission 

due to the patient not understanding their condition and being unable to access 

reassurance.   

 

Challenges for Lean in Healthcare  

The above table highlights some of the areas where Lean can identify and address wastes 

within the current Healthcare system. With such compelling intervention, the question of why 

Lean is not leading a wider scale transformation of Healthcare delivery is relevant? The 

following four reasons with the brief explanations help to understand the limits to their scope, 

scale, replication and impact.  

 

1. Lack of Consistent Leadership and Staff Buy in 

2. Absence of  System Thinking 

3. Failing to Understand Value and Demand for Patients  

4. Limited Utilisation of Technology to address waste and Adoption 

 

Consistent leadership buy in is critical within Lean as difficult changes will need stable senior 

level commitment to challenge established practice. Burgess (2012) notes that in one trust 

during a three year Lean implementation period, the Chief Executive had changed three times 

and the Chief Operating Officer had changed five times. She reports that the normal average 

for NHS Chief Executives is 23 months in post. In addition to the CEX volatility, the issue of 

staff buy in can be hampered by the practical element of freeing up staff time for 

improvement workshops frequently used by Lean, obstruction from clinicians weary of 

“another” reform initiative or reluctance of staff to invest in a Japanese Car initiative.    

 

Beyond the changing leadership of a single hospital it should be noted that a patient will not 

necessarily remain on only one hospital but will cross a number of Healthcare and social care 

organisations which requires System Thinking. The Lean implementations however are not 



patient Value stream but represent silos of care provision threaded together with incomplete 

information found in a referral letters. This lack of system thinking results in multiple wastes 

and poor health outcomes. Healthcare is commissioned and purchased in episodes of care 

which reflect a treatment, test, therapy or assessment. The growth of Long Term or Chronic 

Conditions coupled with increased evidence of co-morbidity (Multiple Conditions) means 

that a Lean Implementation of an episode of care in a hospital or lab is insufficient to address 

real patient Value. Emerging initiatives such as “Healthy Days at Home”, Accountable Care 

Organisations and Outcome Based Care initiatives which measure success based on patient 

outcomes provide some opportunity to address patient Value but these initiatives are not 

widespread and even simple definitions of what is meant by outcomes are not shared.  

 

Thirdly, real Value for a patient with a Long Term Condition, with 3-5 other conditions will require 

Value and demand to be redefined. Lean starts by defining the Value for the customer yet most Lean 

implementations begin with a predefined ward or lab and then attempt to streamline the process. This 

is reflected in Radnor‘s (2013) list of challenges as a “lack of understanding of the centrality of the 

customer..” is noted as core reason for implementation failure.  Her conclusions also highlight the 

need for a deeper understanding of “end user Value”. The elaborate web of providers, commissioners, 

politicians and employers can complicate the view of an end user. The patient themselves add 

complexity in the creation of Value as adherence to medication, exercise, diet or advice makes them 

co-creators of Value. Questions over what a patient Value are not fully understood as measures such 

as a faster return to work are captured. Again in medication, real patient Value may reflect choices to 

trade off pain and lifestyle impacting side effects of medication. Value for end-of-life patient 

decisions will require a clinician to consider patient Value and allow a patient to die peacefully at 

home beside loved one rather than in the emergency department chaos. In summary, we haven’t 

scratched the surface of Value for patients yet but can see the impact of poor Value delivery and the 

cost to patients and the system.  

 

Finally, Lean has failed to utilise emerging technology which can address many of the wastes of 

Healthcare delivery such as long waits, identifying first line medications which won’t work on a 

specific genetic make-up or decisions support for rare conditions. Lean practitioners often proudly 

declare their lack of need for technology for operational improvement, yet technology will last longer 

than the Value stream maps, cover a larger proportion of staff and is moving from being a recorder of 

activities to becoming part of the decision making and evidence base of Healthcare. We will consider 

Value creation from technology in the next section.  

 



Considering Value in Technology  

Systems and technology which are implemented successfully can create sustainable and 

replicable improvements which address many failures identified by Lean and create an 

opportunity for consistency and continuous improvement. The following diagram presents 

published Healthcare technology use cases which overlap with the needs of Lean Healthcare 

Implementations.    

 

Diagram 1 – Current Technology Application Value in Healthcare  

 

 

 

 

 

Beyond these current uses of technology, emerging equipment and systems exist to identify 

best and worst practice, personalise care using bio or vital signs information, provide decision 

support based on millions of patients, identify data patterns beyond the knowledge of the 

clinicians and provide community based diagnostic monitoring. Emerging technology can 

create patient Value which moves from blunt clinical approaches to personalised tools. 
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Beyond the intervention, the technology can follow the patient to titrate medication, prove or 

disprove effectiveness and bring a continuous feedback loop of interventions and outcomes at 

a level not available today.   

 

Rethinking Partnership of Lean and Technology to Addresses Long Term Conditions  

 

Addressing the Healthcare challenges and the limited utilisation of technology in Lean there 

are opportunities to improve Healthcare delivery through Lean and deliver this in partnership 

with Technology. This reflects three key points;  

• Natural overlap between the Value created by Healthcare technology and Lean  

• Explosion in the availability and use of data within Healthcare systems for operational 

effectiveness and personalising care 

• Technology provides a community reach to address long term conditions beyond the current 

Healthcare silos  

The natural overlap can address unnecessary procedures, improving productivity, reducing cost and 

the reduction of medication errors. Furthermore collaboration and sharing information are 

increasingly recognised as essential to address patient needs and addressing Lean wastes. To enable 

this collaboration; technology must be available to access reports, share information and reconcile 

medication.  

The rapid explosion of available data within Healthcare has been described as a tidal wave of data. 

Data or technology alone cannot improve health are but a Lean approach which focuses on Value 

creation found in the data can create a stronger case for Healthcare improvement. For years we have 

used sluggish peer reviewed clinical trial to build treatment evidence on relatively small patient 

samples. Data and technology exists to convert this to real time or predictive.  

The final point is the need to address better care for long term conditions. The scope of Lean Hospital 

reforms focuses on episodes of care that are location bound. Long Term Conditions don’t fit within a 

hospital by their nature. The patients’ needs will extend beyond the wards or labs and technology 

provides opportunities to address patient Value in the home, workplace or community.  

  



Section B –Cardiology Case Study  

Cardiology and Heart Failure as a Case Study for the Application of Lean and Technology 

To move beyond a theoretical discussion, Cardiology in Northern Ireland has been addressed to 

consider how Lean and Technology could be applied. The work was developed with Northern Ireland 

Cardiology and Cardiac professionals and relates to patient activity across the care providers. A 

system wide view of the patient was deliberately developed rather than a Health Trust or Institution. 

Northern Ireland is a public health service which is part of the UK NHS family. Care is commissioned 

from a number of regional integrated Health and Social Care Trusts. In addition to the Health and 

Social Care Trusts a network of approximately 360 community General Practitioner Practices support 

approximately 1.8M citizens.    

Approach  

The approach reviewed Cardiology and Cardiac activity across the care providers and utilised a rich 

data set to consider reform opportunities which will be explored between 2016 and 2018. To 

develop a model of Lean reform for Cardiology data was key sources including;  

• Published Academic Papers - Related to Cardiology or Heart Failure Reform (Global studies)  

• System Wide Data – Including; Primary Care Data (GP QOF), Prescribing Data, Outpatient 

Activity, Episode based activity, Procedure Activity and Cost Analysis.  

• Advice and Guidance - NICE advice and guidance in areas such as “prevention of 

cardiovascular disease” .  

• Interviews and Workshops  - With key clinicians from the NI Cardiology Network, Academia 

and Department of Health 

From this data we identified key waste and a system wide Value stream crossing the various silos. 

There was known limitations as data on the level of adherence to best practice and the scale of the 

wastes were largely unknown. Additionally joining specific patient pathways was not possible as the 

data was anonymised. Finally, the workshops did not directly address “voice of the customer” or all 

front line staff.  

Lean Value in Cardiology  

 

Defining Value for the Cardiology patient is fraught with complexity due to separations between 

payers and the user of the service. While some consideration of the commissioners, the public and 

employers is appropriate, focus must remain with the patient where Value is defined. Any other focus 



will drive non-Value creation for stakeholder requirements which may reduce patient outcomes and 

drive up costs. This is illustrated within Steve Brills 2013 Time article that highlights US Healthcare 

organisations incentives to provide surplus tests, over-treat and address system goals where patient 

Value is not the focus.   

 

Measurements that reflect organisation Value instead of patient Value are common as the number of 

episodes, number of procedure or number of times a clinical instrument was cleaned being a common 

type of metric. These measures have some merit to ensure best practice is followed but fall short of 

defining Value from a customer’s perspective. Recently in the UK, the concept of Value based 

models have been considered with Chris Ham, Chief Executive of the Kings Fund, highlighting that 

“in a cash constrained public health service with ambitious targets being required in the “five years 

forward” strategy “..better Value is the most promising way of realising the eye-watering 

productivity improvements...” (Ham 2016). 

Values reflected in Healthcare which can reveal a complexity not found in other industries and Kuljis 

et al. (2007) suggested seven axis when attempting to do simulation work in Healthcare.  These 

included prolonging the absence of illness, minimising pain, maximising periods of health, 

maximising mobility, maximising independence, contributing to society, reducing isolation and 

enjoying a quality of life. Our studies have concluded that Value is however multi-dimensional and 

includes the 5 factors in the table below.     

Value Components for Healthcare  Example  

System Outcome Measures  Mortality  

Patient Functionality Measures  Exercise tolerance or return to work time 

Process Based  Speed to review appointment 

Customer Service  Positive experience with clinicians and health 

professionals 

Personalising  Tailoring care to End of Life, treatment Decisions and 

medicine choices.   

  



Defining a Value Stream for Cardiology  

In studying Cardiology from a Lean perspective a series of components which fit within a Value 

Stream and non-linear considerations or risk factors can become part of Healthcare delivery. While 

the various tests and procedures make up the sequential activities, other factors such as prevention, 

medicines, co-morbidity and readmissions form a significant part of the design and impact the 

activities, demand and outputs.     

 

The following diagram illustrates patient volumes and timescale in the Value Stream for Northern 

Ireland patients. The rotating arrow reflects that this is not always a linear path as a patient may stop 

or return back a step. The diagram also highlights that a number of waits and time based delays are 

part of the pathway but are often unseen by the clinicians.  
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Waste within the Cardiology Value Stream  

After considering the Cardiology Lean Value Stream and wider system level activities the removal of 

the waste can be considered. The below table highlights a small number of Lean wastes identified in 

each of the groupings related to the Cardiology case study.    

Value Stream 

Grouping  

Lean Wastes Identified  

Prevention  • Cardiac Rehab in the community not standard availability 

• Public Health messages  having limited impact or evidence of success  

• Emerging evidence that genetics may result in some advice having 

limited or low impact on risks such as blood pressure  

Primary or 

Community Based 

Care  

• Inappropriate referrals or insufficient data available in referral to 

allow accurate prioritisation. 

• Outdated advice such as taking omega 3 fatty acid 

• Inappropriate prescribing 

• Inappropriate advice or guidance on discharge for GP 

Diagnostics • Waits for procedure and reporting such as ECG  

• Limited or no community monitoring for patients at risk of 

readmission or unplanned admission 

• Key diagnosis (such as Left Ventricular Function) not always 

completed at discharge.  

Surgical 

Interventions and 

Hospital Stays  

• Treatments failures - scarring, rejection, clots and deaths.  

• Infection 

• Heavy disparity on New to Review ratios  

• Delayed Discharge due to packages of care not being available.  

Medicines  • Non-Adherence to Medication  

• Wide spectrum Prescribing for antibiotics resulting in resistance.  

• Non-responders - Drugs don’t work on specific patient Groups 

(Genetics)  

• Medicines reconciliation to consider comorbidities and potential 

conflicts not completed.  

Co-Morbidity • Conflicting medication or treatment due to co-morbidity  

• Escalation of other conditions such as Kidney failure or Diabetes.  

Unplanned 

Admissions and 

• Medicines titration issues leading to Unplanned/Readmissions 

• Long waiting lists for outpatients reflect large unplanned admissions  



Condition 

Management 

• Readmissions – High % readmission within 30 days with Heart 

Failure and Acute Myocardial Infarction (Heart Attack) being the 

highest.  

• Long Average Length of Stay in hospital for heart failure as remote 

monitoring unavailable.  

Palliative Care  • Unwanted procedures – over processing patients or inappropriate 

care.  

• Incomplete view of Value from the patients perspective 

• Failure to recognise bio and vital signs indicating end of life  

Poorly Defined Value  • Service provision often fails to address client choices of individuals 

who may want to trade-off longevity or symptoms against quality of 

life aspirations.  

• The impacts of loneliness on health well documented but rarely 

addressed. 

• Personalised package of support not delivered.  

 

Five Points for Lean Healthcare Technology to Bring Value to Long Term Condition  

The above represents Lean wastes within the current and unmet needs provision. The below section 

provides some insight into how Lean Technology approach could begin to bring Value.  The following 

five points highlight some of the areas agreed with clinicians, academics and research partners have 

explored to provide some opportunity to utilise Healthcare Technology to address waste.  

1. There has been a limited use of data to put in place actionable predictive models which 

identify patients at high risk of readmission patients. Some hospital such as Beumont and 

Henry Ford Hospital have been involved in studies which look promising.  Often the use of 

data has highlighted high risk patients but does not address actionable risk which could lead 

to a changed intervention. There is evidence that focusing on Lean Driven Value data may 

prove useful as the hospital to impact the outcomes. Readmissions utilising a Lean Plan Do 

Study Act (PDSA) approach could have a positive impact.  

2. Specific bio markers (such as BNP) and risk factors (rising respiration rates) are known which 

could be used to target both planned discharge and monitoring in the community to avoid 

readmission. Technology can measure various bio and vital signs at the point of care or via 

mobile devices and could inform clinical and nursing team on when to escalate prior to the 

call for an ambulance.  



3. Patient engagement and empowerment are both possible through technology. Education 

and the patient’s opinions about “how they feel” could be captured and addressed remotely 

to both address concerns and also alert to potential changes highlighting a need to 

intervene. Education could potentially be tailored to the patient’s ability to absorb the 

information and the timing of when it is relevant rather than leaflet overload at discharge. 

Effective discharge planning could utilise technology for accurate assessments, planning and 

interventions. Remote monitoring of discharge patients could enable pathway design, use of 

remote health care technology monitoring and follow-up, self-care feedback and telephone 

support which may reduce the readmissions.  

4.  Palliative care and end of life planning are rarely explored in the literature despite the high 

rates of mortality. End of life planning may provide some potential to ensure that the 

patient’s wishes are considered and clinical procedures and medicines provision are not 

reducing quality of life against the patient’s wishes. Developments in care decision making 

seen in Cancer may have some potential to increase patients “Value” in cardiology. 

Additionally bio and vital sign markers technology may assist the clinician with decision 

support to assist patients to make informed decisions.  

5. Trials to coordinate care among care homes, domiciliary care providers, and physicians have 

had mixed success to date and telemedicine with home monitoring devices, blood pressure 

and connected weight scales do not have data to support significant improvement to 

readmission rates however they have been shown to be of similar quality to hospital 

admissions for some high risk patients. Improved links with domiciliary care, care facilities 

and community teams could address some of the needs of patients seeking alternatives to 

hospital care. Linked to this is the evidence that loneliness and mental health issues lead to 

poor health outcomes yet commissioning does not cover this, therefore there is a missing 

Value demand that could be assisted by technology.  

Summary  

Lean in a Healthcare setting has been proven to be very effective where it has been deployed 

however it scale and scope have been limited and organisationally focused. Addressing patient Value 

for Long Term Conditions will require interventions which reach beyond the hospital ward. 

Technology has been proven to address patient Value if targeted correctly in the past and emerging 

technology provides new opportunities to go beyond the current provision to address waste.  

A future vision of patient Value which utilises Technology and Lean to personalise and accelerate 

care is possible. This will utilise real time diagnostics, personalised medicine and real time feedback 



which are currently available only in small pockets. Lean practitioners in Healthcare would benefit 

from identifying and quantifying the Value of current wastes in the system to provide focused 

drivers for integrating technology.   


