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Lecture 2: The Century of the System
Better systems can transform global healthcare by 
radically reducing the chance of mistakes and 
increasing the chance of successful outcomes.

• In the 20th Century we were fooled by penicillin.
• Stages of Improvement in Healthcare
 Primitive – guidelines
 Mediaeval – targets, reward and punishment



20th Century Systems Analysis



Agenda
• What would I do if I was just starting my career?

• Evidence about Improvement

– Interventions to improve hospital antibiotic prescribing

– What explains variation in effectiveness?

• What is the mechanism?

• What do we know about context?

• Learning in practice

• Action: How BSAC will make a difference



What Do We Need To Do?

So why aren’t we achieving 
sustainable improvement at scale?



Holden et al SEIPS 2.0: a human factors framework for studying and improving the 

work of healthcare professionals and patients. Ergonomics 2013;56(11):1669-86

What would I do if I was just 
starting my career?



116 studies with 123 interventions, 
published before Dec 2012
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Feedback and Action Planning
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Missing link in the audit cycle

Although many audit studies describe deficiencies in health care, few 

identify the underlying causes. In consequence, the strategies for 

change which are developed may not address the fundamental 

problems. An important link in the audit cycle is missing, and failure to 

include this step is hampering the success of audit.

Crombie & Davies Quality in Health Care 1993; 2: 47-8.



Quality Education for a Healthier Scotland

An Audit & Feedback Intervention for Reducing Antibiotic 

Prescribing in Dentistry:

the RAPiD cluster randomised controlled trial 



Quality Education for a Healthier Scotland
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Quality Education for a Healthier Scotland

Example 

Feedback 
(A&F + comparator + 

BC intervention)

1. Prescribing courses of antibiotic treatment can encourage 

the development of antimicrobial resistance and therefore 

must be kept to a minimum

2. As a first step in the treatment of bacterial infections, use 

local measures. For example, drain pus if present in dental 

abscesses by extraction of the tooth or through root canals, 

and attempt to drain any soft-tissue pus by incision.

• This should be the first step even if patients request 

antibiotics and even when time is short.

3. Antibiotics are appropriate for oral infections where there is 

evidence of spreading infection, systemic involvement or 

persistent swelling despite local treatment.

4. Use antibiotics in conjunction with, and not as an alternative 

to, local measures.

Prior et al Implement Sci 2014; 9: 50. Additional File 1



Quality Education for a Healthier Scotland

Results

• Primary outcome 

• Antibiotic items dispensed/100 claims in 12 months from May 2013

• Main Analysis

• Antibiotic prescribing rate in the intervention group 6% lower (p=0.014)

• Observed reduction in total items prescribed by dentists in 2013-14 

• Extrapolated decrease: 20 000 antibiotic items across Scotland

• Sub Group Analysis

• Prescribing rate was significantly lower (6%; P=0.005) for groups 

receiving the BC intervention vs groups with no written BC intervention

• Lower prescribing rate for groups provided with a health board 

comparator (4%; P=0.057compared to no comparator)



Actionable Feedback

• Timely

• Individualised

• Non-punitive

• Customised

Hysong et al. Audit and feedback and clinical practice guideline 
adherence: making feedback actionable. Implement Sci 2006



Process measure Challenges Key actions Outcomes Achieved

Nonpunitive Concern about 
peer or 
supervisor 
judgement

1. Written 
informed 
consent from 
neonatologists

2. Certificate of 
confidentiality 
from National 
Institute for 
Nursing 
Research

98% eligible 
physicians 
enrolled and 
signed consent

Yes

Customised Limitations of 
local evidence-
based policies

1. Ethnography
2. Multi-centre 

AB data
3. Clinical 

vignettes

1. Prescriber
involvement

2. Inter-
disciplinary 
committee

Yes

Patel, et al 2012. Interdisciplinary perspectives on infectious diseases

Challenges to Actionable Feedback in NICU 1



Patel, et al 2012. Interdisciplinary perspectives on infectious diseases

Challenges to Actionable Feedback in NICU 2

Process measure Challenges Key actions Outcomes Achieved

Timely 1. Data
collection

2. Data 
presentation

3. Rare 
outcomes

1. Partial 
automation

2. Existing
meetings

3. email

1. One month 
data delay

2. Two monthly 
meetings

3. Email pre 
meeting

Partially

Individualised 1. Rotating 
staff

2. Assigning 
responsibility 
for specific
AM usage

1. Focus groups 
with 
prescribers to 
evaluate 
acceptance of 
individual 
feedback

1. Group 
feedback 
desired & 
provided

2. De-identified 
data

No



No Effect of Monthly, Group Feedback 
on Timely Antibiotics for Sepsis

Marwick et al  BMJ Qual Saf 2013



1. Decision-
making 
autonomy

Sometimes during a procedure, if the surgeon 
feels there’s a need to introduce antibiotics, 
they say so and I have never challenged that, no 
one has ever challenged that.
Nurse, Orthopedics (12 y)

4. Etiquette:
I think doctor to doctor, 
it’s very difficult for 
clinician to clinician, 
especially different
specialties to go and 
criticize one another. I 
think that’s not 
collegial practice, so 
people don’t want to 
do that.
Nurse, Outpatient 
Parenteral Antimicrobial 
Therapy Services (14 y)

2. Limitations 
of local 
evidence-
based
policies

Sometimes it is difficult to . . . use the policy 
because the policy will be your average sort of 
thing, it’s not looking at someone at the top or 
at the bottom.
Pharmacist, General Medicine (2 y)

3.  Culture of 
hierarchy

The junior doctors tend to change it and the 
junior doctors won’t change it if their senior 
doctors, if the consultant or registrar’s 
specifically asked them to prescribe something 
else . . .
Pharmacist, Intensive Care Unit (7 y)

Determinants of Antimicrobial Prescribing Within 
Hospitals

Charani et al, Clinical Infectious Diseases 2013



Action 1
• Disseminate and enable effective, sustainable behaviour 

change techniques
– Goal setting
– Self measurement
– Feedback
– Action planning
– Actionable feedback

• Actionable feedback is challenging for hospital prescribing
• Case studies about challenges

– Critical to understanding why people do what they do
– Publication and dissemination?
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“The trial did not 
demonstrate a benefit of 
participation in a quality 
improvement 
collaborative over 
performance feedback for 
improvement of these 
measures.”

Kritchevsky et al 2008



Improvement Strategies Attempted by Hospitals
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What is the mechanism?

Best understood as a culture change 
intervention that made patient 
safety a priority



Reducing CVC-BSI: “Controller” role

Track Daily review of CVC patients for evidence of infection. Staff caring for 
patients had multiple prompts, e.g. to take blood cultures

Trigger “Controller “reviewed data forms monthly to identify any patient 
flagged with possible CVC-BSI and trigger full investigation

Track Matching Michigan lead tracked back through the test results, retrieved
case records and consulted with clinical colleagues

Successful Interventions: Track, Trigger, Track

Patrol Infection Control Nurses identified CVC-BSI , “Controller “ reported
them

Controller 
centred

“Controller “ generated infection rates by identifying which patients 
appeared to have been diagnosed with CVC-BSI in the past month. 

Unsuccessful Interventions: 

Dixon-Woods et al Explaining Matching Michigan: an ethnographic study of a patient safety 

program. Implement Sci 2013



Cargo Cult Science

They’re doing everything right. The form is 
perfect. It looks exactly the way it looked before. 
But it doesn’t work. No airplanes land.

Richard Feynman 1974



What Is In A Name?

What Happened?

– 2 meetings with “a national expert in surgical 
antimicrobial prophylaxis” and “a certified QI expert”

– Monthly 90 minute conference calls

Who Participated?

– Physicians and nurses involved in infection control

– Surgical staff or hospital leadership “may have been 
insufficiently involved”

Kritchevsky et al 2008

TRAPE (Trial to Reduce Antibiotic Prophylaxis Errors) 

Collaborative



Evaluation of UK Orthopaedic 
Services Collaborative

• Reduced length of stay: 
–mean 13%, range -3% to 43%

Impact and 
effectiveness

How the method was adapted locally

How the 
improvement was 
implemented

Context

“Back-home” context
• Leadership

Style, level of executive 
support, local team leaders

• Political
Empowerment, mix of allies, 
adversaries and fence sitters

• Cultural
Shared mind sets around 
quality and participation Bate et al, 2002



1. Paul Bate, UCL

2. Glenn Roberts, Kings & 
Naomi Fullop, UCL

3. John Øvretveit, Karolinska, 
Sweden

4. Mary Dixon-Woods, 
SAPPHIRE Leicester

• How do you define and frame 
context?

• What do you see as the key 
conceptual and empirical 
literature in the field?

• How would you identify the 
main unanswered questions 
about context and 
improvement?

Receptive
vs
Non-Receptive 
Contexts



The Importance of Context
• Our job really was to manage the more medical side of 

things and his job was the surgeon. … Umm, umm and it’s 
not it’s not like that at all in the medical side of the hospital 
it’s purely in surgery and like the registrar who was almost a 
consultant some of them are fantastic but I think probably 
half of them are, expect their FY staff to deal with things like 
prescribing antibiotics and that kind of thing so they don't 
really keep up-to-date with it erm and because they are so 
much more of a surgeon than trying to treat things with 
medications they seem to be a bit out of touch.” Female F2, 
Location 1.

Mattick et al A window into the lives of junior doctors: narrative interviews 

exploring antimicrobial prescribing experiences. JAC 2014;69(8):2274-83



Action 2

• Ask the right questions
–Why do people do what they do? 
–What is the mechanism by which this 

intervention might work?
–What works for whom, under what 

circumstances and why?
NOT
– Does this intervention work?

• Context is everything



(professional) 

Learning 

in practice
Tara Fenwick

University of StirlingDirector of ProPEL, the 
international network for 
research in Professional 
Practice, Education and 
Learning



‘Acquire and transfer’
model of learning



Attuning to minor fluctuations & surprises – reading 
ahead

Adapting and reorienting to what is emerging

Noticing one’s own and others’ effects on the collective 
action 

Improvising amidst uncertainty

Interrupting problematic blackboxes of practice

Recognising (and using) emerging possibilities for positive 
action – with others

Professional learning in practice as . . .



• Strong support for 
antibiotic policies that 
minimise the use of 4C 
antibiotics (co-amoxiclav, 
cephalosporins, 
clindamycin and 
fluoroquinolones)



Unintended Consequences



Missing peri-operative SCr

Bell JASN Journal of the American Society of Nephrologists 2014;25:2625-32 
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When people look out on their context, do they perceive an 

abundance of opportunity or a scarcity of 
opportunity?

Paul Bate, Perspectives on Context, Health Foundation 2014

Abundance: senior staff
Scarcity: front line staff (learned helplessness)



Priority Workstreams

Deteriorating
Patient

Medicines Safety
MDT

Communication

Early detection of acute
illness

• EWS
• Structured response
• DNA CPR
• ACP

Sepsis
• PVC , CVC, CAUTI bundle
• VAP bundle

Medicines reconciliation

High Risk Medicines

Missed doses

Standardised handovers

Structured ward rounds

Safety Briefings

Results handling

Structured mortality and
morbidity reviews

Risk assessments
• falls,pressure ulcers



BMJ Quality Organisational Subscription

Test 1: Apr 2014 – Feb 2015

•Up to 50 users

•Funded with money from 
Healthcare Improvement 
Scotland

Test 2: Mar 2015 – Feb 2016

•Up to 200 users funded by 
AHSP

•Up to 50 additional student 
users (Medical, Dental or 
Nursing) funded by 
Medical ACT (Additional 
Cost of Teaching)

Evaluation: Students and Early Career 
Professionals as Change Agents

SISCC

The Scottish Improvement Science Collaborating Centre



SEIPS: Systems Engineering Initiative for Patient Safety

Holden et al SEIPS 2.0: a human factors framework for studying and improving the 

work of healthcare professionals and patients. Ergonomics 2013;56(11):1669-86



Personal Factors

Primary Care Paediatric ICU

P1: The physician’s knowledge and perceptions of each 
medication

P2: The medical needs of the patient

P3: The patient’s 
understanding of her options, 
relative to her preferences

P4: Willingness to collaborate 
and defer to one another 
among physicians, nurses and 
others on the care team

Application of SEIPS to Ordering 
Medicines in Two Different Contexts 

Task Factors

Technology Factors

Organisation Factors

Internal Environment Factors

External Environment Factors



Thanks to Julie Mardon, NHS Ayrshire & Arran



Action 3
Rethink professional education 

in healthcare

• Human Factors Science from the start

• Learn in practice

• Learn in teams

• Be disruptive

–Culture change

–Abundance of opportunity

– Students and ECPs as Change Agents



Why Is Improvement Difficult?
Traditional (delusional) Reality

Ogrinc & Shojania KG Building knowledge, asking questions. BMJ Qual Saf 2014


