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1) Ontology

2) Epistemology

Philosophy of Science



Some Easily Confused Concepts

1) Relativism and pragmatism

2) Subjectivity and objectivity

3) Qualitative and quantitative data



Philosophical and Empirical Traditions



Dogma of enlightenment 
hegemony over western outlook

• There exists an external world
• whose properties are independent of 

individual humans
• These properties are encoded in laws
• Reliable, albeit imperfect knowledge of these 

laws can be obtained
• by hewing to the epistemological 

structures prescribed by scientific method



‘Apparent physical and social reality 
is at bottom a social and linguistic 

construct’



The Alan Sokal Affair



The Fall of Relativism

Richard Lilford

‘Accepting the notion that 
a theory can never be proved, 
does not mean that we have to 
accept all theories as equal.’



Some Easily Confused Concepts

1) Relativism and pragmatism

2) Subjectivity and objectivity

3) Qualitative and quantitative data



Rutherford’s 
Gold Foil Experiment

An Example of Objective Data,
but Subjective Interpretation



Some Easily Confused Concepts

1) Relativism and pragmatism

2) Subjectivity and objectivity

3) Qualitative and quantitative data



Two Views of Qualitative Research

• A distinct paradigm

• A scientific tool among others



Qualitative and Quantitative 
Methods

• Qualitative data may be interpreted 
quantitatively

• Quantitative data can be interpreted 
qualitatively

• Not all measurement is cardinal
• A large part of science is concerned with 

the avoidance of error
• And with prediction



1) Ontology

2) Epistemology

Philosophy of Science



Top-rated British business research: has the emperor got any clothes? 
R J Lilford; F Dobbie; R Warren; D Braunholtz; R Boaden
Health Services Management Research; Aug 2003; 16,3; ABI/INFORM Global pg. 147

Top-rated British 
business research: 
has the emperor got 
any clothes?



Framework for Complex 
Interventions

Basic 
Science

Develop 
Interventions

Pre 
Implementation 
Evaluation

Service 
Evaluation



Three Related Evaluation Issues

• Study design

• End points

• Analysis



Design 1:  Uncontrolled

Data-collection Control Intervention

Post-intervention



Design 2:  Before and After

Data-collection Control Intervention

Post-intervention

Pre-intervention
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Design 3:  Controlled Cross-Sectional

Data-collection Control Intervention

Post-intervention

Pre-intervention



The Concept of Terminal Event



Design 4:  Controlled Before and After

Data-collection Control Intervention

Post-intervention

Pre-intervention



Advantage Controlled Before and After

1) Reduce ICC

2) Reduce bias (especially non-randomised studies)



Issues With Parallel Designs

1)  Pragmatic, ethical and political constraints

2) Possible Hawthorne or contamination across both
arms of a study (Merit study)



A Design for all Seasons

Control

Intervention

Time   



Advantages of Step Wedge Design

1) Ethical, political and logistic

2)  Scientific



Three Related Evaluation Issues

• Study design

• End points

• Analysis



What to measure in safety 
research…

A framework related to the 
Donabedian Chain



Processes

Structure 
(e.g. 
reimbursement 
levels)

Generic 
management 
processes
(e.g. HR 
policy)

Targeted 
management 
processes 
(e.g. prescribing 
algorithm)

Clinical 
processes 
(e.g. correct 
prescription)

Outcome 
(e.g. mortality)

Intervening variable 
(e.g. sickness-
absences, morale) 

Modified Donabedian Chain



Lilford’s Axiom for Evaluation 
of Complex Interventions

Measure distal end-points to assess 
effect, at the level to monitor fidelity 

and proximal to describe context



Structure 
Generic
management 
processes

Targeted 
management 
processes 

Clinical 
processes 

Outcome 

Intervening 
variable 

Contextual
end-points 

Fidelity 
(adherence/ 
compliance) 
end-point 

Effectiveness 
end-point 

Framework of observations for evaluation 
of clinical interventions (HTA)



Structure 
Generic
management 
processes

Targeted 
management 
processes

Clinical 
processes 

Outcome

Intervening 
variable 

Contextual information  

Fidelity 
endpoint 

Main 
endpoint

Outcome:
imprecise

General scheme for evaluation
of specific service interventions



Sample Size and Outcome

• Imagine intervention to reduce error rates 
from 50% to 25%

• Imagine that 100% of error would double 
mortality – from 10% to 20%

• Then mortality should fall from 15% to 
12.5%

• Need x100 larger sample to show 
difference in outcome than error rate



Structure 
Generic
management 
processes

Targeted 
management 
processes

Clinical 
processes 

Outcome

Intervening 
variable 

Effectiveness 
Endpoint 

Effectiveness 
Endpoint

General scheme for evaluation
of generic interventions

Effectiveness 
Endpoint Context

Fidelity
Endpoint



Point of 
Intervention

Outcome 1

Outcome 2

Outcome 3

Specific 
Processes

Clinical 
Processes 

Outcomes
Generic

Processes 



Halo-effects

Structure 
Generic
management 
processes

Targeted 
management 
process 1 

Clinical 
process 

Outcome Intervening 
variable 

Intervention 

Clinical 
process 

Targeted 
management 
process 2
(Halo effect) 



Generic 
management 

processes
Structure

Specific 
management 

processes

Clinical 
processes

Outcomes

Intervening 
variable

(e.g. morale)

• Features of 
the NHS and 
selected 
hospitals

• Method of 
selection

• Fostering a 
culture of 
safety

• Leadership

• WalkRounds

• Education on 
performing 
PDSA and 
FMEA

• Particular 
PDSA cycles

• Particular 
FMEA e.g. 
anticoagulant 
prescribing

• SBAR

• EWSS

• Medication 
error

• Evidence 
based 
practice

• Vital sign 
recording

• Adverse 
events

• Mortality

• Patient 
satisfaction

Ethnography

Case-note 
review

Stakeholder 
interviews

Staff 
surveys

Patient 
surveys, 

mortality,  ADE



Measurement of Error Rates

Document review
– Chart

– Data-base (plus chart)
– Prospective

Direct observation
– Ethnographic
– ‘Participant’



Dealing With Case Mix 
Heterogeneity

Opportunity for Error 
Principle

Lilford et al. Qual Safety Health 
Care 2003; Vol 12: 1108-12



Measurement of Error 
(Clinical Process)

• Implicit

– Holistic

– Structured

• Explicit



Reliability of Case Note Review



Three Related Evaluation Issues

• Study design

• End points

• Analysis



Analysis

• Role of context

• Statistical method
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Analysis

• Role of context

• Statistical method



Reconciling the Quantitative 
and Qualitative Traditions –

The Bayesian Approach

University of Birmingham

Prof Richard Lilford
Lilford RJ, Braunholtz D 
(2003). Public Money & 

Management;23(3):203-208.



The probability of obtaining the observed 
result or a more extreme result if the 

treatments are equivalent.

What P is?



• The probability that the true value 
exceeds or equals the observed 
value

• The probability that the result 
occurred by chance

• The probability that the null 
hypothesis is true

What P is not!



What We Get

Probability of the data given hypothesis

What We Need

Probability of the true value given the data

Scientific Interpretation



So how can the probability of the
true effect be calculated from
the data?





Imagine P = 0.05 (1 in 20). Calculate probability 
of Null Hypothesis.

First estimate prior odds/probability. 
Say 1 to 1 (50%).

Then post odds nearly 1:7 (i.e. 1 in 8; ‘p’=0.13)!

Post odds
Ho

= Prior odds
Ho

����
Probability data given Ho

Probability data given Ha



Calculation of a Bayes factor (likelihood ratio) for  the null 
hypothesis versus the maximally supported alternati ve 
hypothesis: ��� � = 10%

Goodman. Annals Intern Med. 
1999;130(12):1005-1013



But We Do Not Inhabit a
Two Hypothesis World













By the axioms of probability,
subjectivity is an ineluctable

feature of the quest for 
knowledge

Matthews RAJ. Euro. Sc. & Env. Forum
working paper; Sept 1988.



Thank you. Thank you. Thank you.





Positivism: nothing can be proven – only 
refuted. (Popper & Feyerabend) .

Therefore “truth claims ” cannot be made.
Truth claims are linguistically construed and 

are therefore culturally determined.
Moreover they are not “emancipatory ”.
Therefore we should listen to all “voices ”

and give them equal weight.

The Rise of Relativism



Scientific Arguments for Step Wedge 
Cluster Designs

Intervention effect

Sub-groups

Parallel         Step-Wedge

(loss of power)

Time-effects

General

Sustainability

Time of 
intervention/Hawthorne

+               +
+ +

+     +
+         +

+-



Evaluating Service Delivery 
Interventions – the Quality/safety 

Continuum

Frequency of error

Causality

RCT’s hard to do

RCT’s easier to do

RCT’s arguably less 
crucial



Improvement in specific processes 
as a result of generic interventions

- over 30,000 processes
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Distribution of mortality gain by
process that is improved
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Assume dependency…
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…and integrate

Area proportional to % 
reduction in mortality






