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Conceptual Framework for 
Patient Safety Research

What is safety?What is safety?

What distinguishes safety research?What distinguishes safety research?

What forms does it take?What forms does it take?



So What is Safety?



Quality Safety Continuum

ErrorError CausalityCausality ImmediacyImmediacy

IntraIntra--thecal thecal 
vincristinevincristine

HighHigh HighHigh

Fail to Fail to 
vaccinate; diesvaccinate; dies

HighHigh LowLow

Failure to use Failure to use 
thrombolysisthrombolysis

LowLow HighHigh

Failure betaFailure beta--
blocker post MIblocker post MI

LowLow LowLow
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Dramatic Growth in Patient Safety 
Research 
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Quality in healthcare 

Patient Safety

Medline

Building a safer National 
Health Service

To err is human: Building 
a safer health system

The incidence of adverse events 
and negligence in hospitalized 
patients: results of the Harvard 

Medical Practice Study

The growth of Medline, quality in healthcare and patient safety citations from 1966 to 2002. Each 
graph was normalized by taking the data for the year 2002 as 100% (Medline=502,000, quality in healthcare= 12,644, patient 
safety=2123).  The total number of citations in the searches ‘quality in healthcare’ and ‘patient safety’ represents 4% of 
citations added to the Medline database.                        Johal and Lilford 2003 
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Patient Safety Research

No correct action
Incorrect action

Correct action

Error

Good Outcome

Bad Outcome



Patient Safety Research

How can 
adherence to 
standards be 

improved:
Patient Safety

Defining care 
standards:

HTA

Care 
Standards

Systems 
of care Outcomes



So It Is Quite Easy to Distinguish 
Patient Safety Research From 

HTA

But What About Patient Safety But What About Patient Safety 
Research V Service Delivery Research V Service Delivery 

Research?Research?



Intervening
variables:
eg, morale, 
motivation,

culture, stress
and availability

of staff

Throughput
eg, waiting 

times, patients 
treated

Clinical 
processe s

eg, aspirin in 
heart attack,
staff attitude

Observed
outcome 

eg, mortality, 
morbidity

Institutional 
processes
eg, Human 
Resource 

Policies such 
as appraisal

Institutional 
structure

eg, doctor patient 
ratio; availability of 

equipment;
teaching status

Figure 1. A conceptual map linking various structural and process variables to outcome

Patient defined 
outcome

eg, satisfaction, 
quality of life



Archetypal Topics for Patient 
Safety Research and Practice

Medication errorMedication error
FallsFalls
The deteriorating patientThe deteriorating patient
Hospital acquired infectionHospital acquired infection
Failure to retrieve or act on unusual resultsFailure to retrieve or act on unusual results

Diagnostic errorDiagnostic error
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Forms of Safety Research 

Epidemiology of errorEpidemiology of error
How often, what kind, whereHow often, what kind, where

WhyWhy
Cognitive form and root causeCognitive form and root cause

What can be doneWhat can be done
Development of interventions Development of interventions 
Evaluations of interventionsEvaluations of interventions



Epidemiology of Medication 
Error in Primary Care

Important cause of hospital admissionImportant cause of hospital admission
About 4% : Howard et al, 2002; About 4% : Howard et al, 2002; 
Winterstein et al, 2000Winterstein et al, 2000

19% medico19% medico--legal claimslegal claims
52% of all primary care incident reports in 52% of all primary care incident reports in 
Australia: Miller et al, 1997Australia: Miller et al, 1997
3% prescriptions have an error, about third 3% prescriptions have an error, about third 
non trivial: Neville et al, 1989non trivial: Neville et al, 1989



Forms of Safety Research 

Epidemiology of errorEpidemiology of error
How often, what kind, whereHow often, what kind, where

WhyWhy
Cognitive form and root causeCognitive form and root cause

What can be doneWhat can be done
Development of interventions Development of interventions 
Evaluations of interventionsEvaluations of interventions



Error Science

Root cause/prospective hazard analysisRoot cause/prospective hazard analysis
Human factors engineeringHuman factors engineering
Organisational theory/cultureOrganisational theory/culture
Educational theoryEducational theory
FatigueFatigue
Psychology/error pronenessPsychology/error proneness
Cognitive basis of errorCognitive basis of error



Cognitive Basis of Active Failure
Knowledge based Knowledge based 

Bounded rationalityBounded rationality
Inadequate knowledgeInadequate knowledge

Rule basedRule based

Skills basedSkills based
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Specific Sources of Medication 
Error
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Forms of Safety Research 

Epidemiology of errorEpidemiology of error
How often, what kind, whereHow often, what kind, where

WhyWhy
Cognitive form and root causeCognitive form and root cause

What can be doneWhat can be done
Development of interventions Development of interventions 
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Epistemology of Evaluation
Benefit self-evident?

Y N

RCT feasibleMonitor 
introduction

Y N

(cluster) RCT

“Natural 
experiment”

Model effect.
Test face 
validity

Y N

KCl

Pharmacy 
Outreach

IT in 
hospitals

Single handed 
GP’s vs 

partnerships

Prospective 
evaluation



When do we need to measure 
rates?

When we want to make When we want to make 
inferencesinferences



Error or Adverse 
Event/Outcome/Harm?



Case-mix Fallacy

Outcome Outcome ff { case{ case--mix }mix }
Unmeasured case-mix
Quality

- Objective
- Tacit

Definitions

residual

To what extent 
does outcome
Correlate with 
objective 
quality?

Implications

Outcomes – research, choice
Process – performance management

Shift the mean

Quality Scale

Poor 
outcomes



Measurement of Error Rates
Document reviewDocument review

ChartChart
DataData--base (plus chart)base (plus chart)
ProspectiveProspective

Direct observationDirect observation
EthnographicEthnographic
‘‘ParticipantParticipant’’



Some Examples of Patient Safety 
Research

TOPICTOPIC METHOD       METHOD       

IntraIntra--thecal injectionthecal injection Prospective hazard Prospective hazard 
analysisanalysis

Labour and deliveryLabour and delivery RCT of training methodsRCT of training methods

IT and medication errorsIT and medication errors Natural experimentNatural experiment

Diagnostic errorsDiagnostic errors Training needs analysisTraining needs analysis

Community pharmacy Community pharmacy Cluster RCTCluster RCT



Does Culture Eat Everything For    
Lunch?

Safety climate Ethnographic assessment Error rates

Criterion Validity



http://www.publichealth.bham.ac.uk/psrp/
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