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To work with the health and care professions 
to explore how engineers can add to current 
understanding and practice of systems 
engineering in quality improvement and 
healthcare design
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“Systems that work do not just happen –
they have to be planned, designed and built ”

(Creating systems that work: Principles of engineering systems   
for the 21st century, Royal Academy of Engineering, 2007)

Systems Approach
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Systems

•  Who are the stakeholders?

•  What are the elements?

•  How does the system perform?
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Design

•  What are the needs?

•  How can the needs be met?

•  How well are the needs met?
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Risk

accidents normal exceptional

Threat Opportunity
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Risk

•  What is going on?

•  What could go wrong? / What do we do well?

•  How can we make it better?
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People

•  Who will use the system?

•  Where is the system?

•  What affects the system?
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Who should          
be involved?

How well are 
the needs met?

How does the 
system perform?

Where is             
the system?

How can the 
needs be met?

Who are the 
stakeholders?

What could             
go wrong?

Who will use     
the system?

What are             
the needs?

What is the 
problem?

What affects        
the system?

What are the 
elements? What does 

‘good’ look like?

What do we 
do well?

System
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Improving Improvement

OutlineStrategic Full

Plan for change

What do we need 
to do next?

Initiate Co-design SustainDeliver

Trigger

End

Problem(s)

Solution(s)

Implementation
Measurably

Better

How could we 
improve?

What should we 
measure?

Current 
Performance

How do we 
perform now?

What do we 
do now?

Strategic FullOutline

Case for change

What is the case 
for change?

Understand

Project
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What does
‘good’ look like?

How do we
perform now? How could

we improve?

How can the
needs be met?

How well are
the needs met?

What is the
case for change?
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the needs?
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the elements?
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we do now?

What could
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Esther inspired her local medical
department to initiate a series of

interviews and workshops to identify
redundancies and gaps in medical

and community care systems

Esther

When a patient died as a direct
result of failures in their own care an
inquiry highlighted the need to review
the use of oral methotrexate for the

treatment of rheumatoid arthritis

Methotrexate

Transformation Lead

Lucia works for the clinical CCG in
Cityshire. She has worked in a variety of

service improvement roles in different NHS
organisations. She started her career as a
nurse before moving into management.

Amari is a consultant who is looking
at making service improvements in a
large teaching hospital in Cityville to
address the growing demands due

to an ageing population.

Clinical Lead

Jamie is fifteen months old with a
history of viral chest infections. This

causes his parents some distress. He is
otherwise a healthy, active toddler

who is into everything.

Jamie

Kate

Kate is the mother of baby Jamie, whose
bouts of croup cause her and her husband
much distress. Jamie has recently been

hospitalised and she now becomes
very anxious whenever he is ill.

Peter

Peter is in his seventies and generally in
good health. He is the main carer for his
wife, Linda, who has dementia. He used

to go to watch the football, but now
feels uneasy leaving the house.

Consultant

Sue is an Accident and Emergency
consultant and patient safety lead in

her hospital Trust. She has direct
experience of the value of risk

management in improving care.

Nurse

Moira is the senior nurse on a busy
surgical ward. She works long shifts

and is in charge of preparing patients
for the surgical list. She has a good

rapport with the surgical team.

General Practitioner

Nick is a local GP with a particular
interest in service improvement.

He works for a collective of Medical
Practices committed to delivering

better healthcare.

Community Worker

Natasha enjoys helping people in
their own homes. She is not as fit as

she used to be and is frustrated by the
increased physical demands and travel

delays associated with her job.

Family Pet

Fred is a loyal friend who is never far
from his keeper’s side. He likes plenty
of walks, food from the table and the
chance to snuggle up before bed. He
is upset by changes to his routine.

Carer

Josie has been the main carer for
her bedridden husband for the past

five years. Their son rarely visits and
she is constantly tired and increasingly

worried about her own health.

Pharmacist

Naveed runs a small chain of
Independent community pharmacies.

He prides himself on knowing his regular
customers and works very hard to
provide a good service to them.
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Morphological Chart

A means to help organise the
presentation of ideas and concepts to

facilitate system improvement

A bar chart to illustrate
the schedule required to deliver a

programme of improvement

Gantt Chart

Pathway

The clinical pathway is a description of
the things that are expected to happen
in provision of a health or care service

pathway
noun

A course of action to 
achieve a specified result

see also journey

Journey

A patient journey captures the things
that happen to an individual as they

interact with health and care services

journey
noun

An act of travelling from 
one place to another

see also pathway

Identify

Who will use the system?

Leads to an understanding of the
diversity of people involved and their

needs and capabilities

People

Systems
Design

Risk
Management

Understand

Who are the stakeholders?

Leads to a common view of the
stakeholders and their individual
interests, needs and perspectives

People

Systems
Design

Risk
Management

Assess

What could go wrong?

Leads to a systematic assessment
of the likelihood and potential impact

of threats to the system

People

Systems
Design

Risk

Management

Risk Matrix

A structured representation of the
likelihood and impact of threats and

opportunities in the system

likelihood

im
p
ac

t

Storyboarding

A means to clearly articulate a
view of a better system based on an
understanding of the current system

Stimulate Ideas

Stimulate ideas that
may lead to concepts that meet

the system requirements

Present Case for Change

Present a comprehensive case
for change, balancing stakeholder
benefits against costs of delivery

Agree Aim Statement

Agree and communicate a
clear description of the overall aim

for improvement of the system

Capture Stakeholder Needs

Identify the full range
of possible stakeholder needs

relevant to the system

As a stakeholder I need …             
… so that …

As a stakeholder I need …             
… so that …

As a stakeholder I need …             
… so that …

Describe Patient Journeys

Describe the patient journeys
through the system associated with

particular clinical processes
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Activity Plan

Understand the Context Define the Problem

Develop the Solution Collect the Evidence

Manage the PlanMake the CaseBuild the Team

Agree the Scope

Identify the Stakeholders

Improvement Canvas
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Stakeholders Map

public and 
representatives

regulators, 
advisors and 

commissioners

other care 
providers

care
staff

…

support
staff

administrative 
staff

…

patients, 
families and 

carers

Stakeholder Map

Questions Map
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What does
‘good’ look like?

How do we
perform now? How can the

needs be met?

What could
go wrong?

How well are
the needs met?

What is the
case for change?

What are
the needs?

What are
the elements?

How does the 
system perform?

What should
we measure?

Who should
be involved?

What should
we do next?

What is the
problem?

What do
we do well?

Who are the 
stakeholders?

What is the
purpose?

Who will use
the system? Where is

the system?

What affects
the system?

Questions Map
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Acute Trust

Own home

Street (homeless)

Rented accommodation

Temporary accommodation

Care home

Another hospital

Student accommodation

Family & Friends

Hospice

Visitor accommodation 

Own home

Street (homeless)

Rented accommodation

Temporary accommodation

Care home

Another hospital

Student accommodation

Family & Friends

Hospice

Visitor accommodation 

Community  bedsCommunity  beds

Patients may arrive from Patients may return to

Planned

Unplanned

Discharge planning

Discharge Planning

Acute Trust
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Image credit: twitter

• Interviewed ~40 stakeholders
• Nurses 

• Occupational Therapists 

• Discharge Coordinators 

• Surgeons and Consultants 

• Adult Social Services 

• Community Hospitals 

• Charity Sector

Discharge Planning



hospital

“home”

community

discharge cell
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A: Decision 
to admit

B: Decision 
whether medically 
optimised/meet 
criteria to reside

C: Everything 
aligned for 
discharge

B*:Decision on 
the discharge 
pathway
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What we’ve found
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What we’ve found
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Discharge Planning

System complexity

• Individual elements are complicated,
the whole is complex

• Knowledge of the whole process 
is fragmented

• Experts do not externalise their
mental models of practice



Discharge Planning

Inherent challenges

• Discharge pathway is essentially 
operated as a serial process

• Planning delays increase risk of change, 
deterioration and rework

• Current care packages may be forfeited 
on hospital admission



Discharge Planning

Current thoughts

• There is value in consolidated 
responsibility and governance

• Over ‘leaning’ of individual elements 
may compromise the whole

• There may be a need to ‘fatten’ 
some elements of the process



Discharge Planning
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