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Background 



System/Process Maps 

Soft system models 

Hard system models 

Real time system modelling 

Object Oriented modelling 

IDEF0 

UML 
Influence diagrams Workflow models 

Business process modelling 

Cognitive Work Analysis 

Data Flow Diagrams 

State Transition Diagrams 

IDEF3 

Flowcharts Entity Relation Diagram 

SysML 
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Mapping/Modelling allows us to 

  Identify complexity 

  Aid understanding 

  Improve communication 
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Study 1–Perceived ease of use and usefulness 

Reality

  

Patient  
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1. Stakeholder diagrams 



2. Information diagrams 



3. Process content diagrams 



4. Flowcharts 



5. Swim lane activity diagrams 



6. State transition diagrams 



7. Communication diagrams 



8. Sequence diagrams 



9. Data flow diagrams 



10. IDEF0 
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Diagram Acceptance 

Perceived
Usefulness

Behavioral
Intention
to Use

Perceived
Ease of Use

Technology Acceptance Model

(Davis, F.D., 1989) 

Diagram Acceptance Model 

Actual 
System 

Use 

Actual 
Diagram  

Use 



Findings 

Ease of use 

(Jun, G., et. al., 2010) 

Usefulness 



Findings 

 A single diagram cannot effectively capture the full 

range of perspectives present in complex healthcare 

State Transition Diagram 
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Study II – Choice and usage 



Diagram Choice and Usage Model 

Perceived
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certain diagrams
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Diagram Choice and Usage Model 
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Study III - Workshops 

Reality

  

Safer 
Medicine 

Management 
Pathways 

Hospitals

General 
practices

District 
nurses

Community 
pharmacies

Hospital 
pharmacies

Social care 
workers

Voluntary 
services 

(e.g. AgeUK, 
EPP* )

Ambulances

Drug
companies

Equipment
suppliers

Distributors

Medical 
device agency

Rehap 
services

Medicine
control 
agency

Backstage
communication

Frontstage
communication

Patients 

Phone

PostFax

Internet

@

NHS email

Phone

emis
web

pharmacy
IT system

Hospital
patient 
record

Care agency 
workers

IAS

Family & 
friends

Visiting 
books

- Patient takes medicine

Patient with low on medicine

When patient/carer does it him/herself
- Patient/carer fills in the repeat prescription slip
- Patient/carer drops the repeat prescription slip at GP (visit/call?)
- Patient/carer collects repeat prescription  (within 48 hrs?)
- Patient/carer drops repeat prescription to pharmacy

When pharmacy has agreed to act on behalf of patient 
(prescription collection service)
- Pharmacy contacts patient (every patient?)
- Pharmacy fills in the repeat prescription slip
- Pharmacy drops the repeat prescription slip to GP
- Pharmacy collects a repeat prescription from GP

Patient at home with sufficient medicine

New (repeat) prescription at pharmacy

Patient admitted
to hospital

When patient needs hospital care
- Patient goes to hospital
- Patient takes own medicine to hospital (?)

When patient ready to go home
- Hospital discharges patient
- Hospital provides medicine for 0/2/4 weeks? 
- Hospital informs GP and pharmacy?

- Pharmacy checks prescription
- Pharmacy contacts GP for enquiry (if required)
- Pharmacy dispenses medicine

Patient seen 
by GP or nurse

When patient has appointment at GP
- Patient visits GP

When no change in medicine
- Patient goes home

When need for medicine change
- GP issues prescription
- GP calls pharmacy (?)

- Patient drops it to pharmacy

When pharmacy offers delivery and patient chooses to get it
- Pharmacy delivers medicine to patient's home 

Otherwise
- Patient/carer collects medicine

Patient at home with sufficient medicine
(over 4 medicines)

Medicine dispensed (ready to be collected)



Human Factors & Complex Systems Group 
Loughborough Design School 

Issues 

 Not enough time for systems mapping 

 Inconsistent and uneven participation 

 Potential of using online engagement 

 How to present complex system maps? 



 Open IDEO 

 



http://www.nhscitizen.org.uk/  



Study IV- Interactive zoom in/out 
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Evaluation – Performance and preference 

 Time taken till participants felt they had a 

good understanding of the map contents 

 Usability - Questionnaire 
 Easily understandable (ease of use) 

 Helpful in understanding and communicating how 

the system works (usefulness) 

 Enjoyable to use the map 

 Semi-structured interviews 
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Results - Time 

Ave Std Max Min 

Zoom in/out 
interaction 

6 min  
57 sec 55 sec 8 min  

56 sec 
5 min  
52 sec 

No 
interactions 

7 min  
27 sec 49 sec 8 min  

54 sec 
6 min  
12 sec 



Results - Questionnaire 

1. Easily 
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Results- Interviews 

Positive Negative Etc 

Zoom in/out 
interaction 

Fun and easy 
Interesting 

Daunting and 
overwhelming 
Hard to control 

Top-down vs 
bottom-up 
Clearer 
instruction 

No 
interactions 

Easy and 
useful 

Complicated, 
unclear and 
overwhelming 

Better use of 
colour 



Human Factors & Complex Systems Group 
Loughborough Design School 

Conclusion 

 Interactive zoom in/out map took less time in 

understanding  

 Interactive zoom in/out map was rated better in 

the interview (more fun) 

 However, little difference between them in 

terms of perceived ease of use and usefulness 



Human Factors & Complex Systems Group 
Loughborough Design School 

Diagram Choice and Usage Model 

Perceived
Ease of Use

Choice to use
certain diagrams

Actual use of
certain diagrams

Perceived
Usefulness

Diagram
Characteristics

Social
Influence

Facilitating
Conditions

Individual
Differences

(Venkatesh, V., 2008) 

Perceived 
Fun? 
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Thank You! 

Alfred Clatworthy Holmen  
Thomas Jun, g.jun@lboro.ac.uk 
Loughborough Design School 
Loughborough University, UK 
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