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ABSTRACT

Improvement (defined broadly as purposive
efforts to secure positive change) has become an
increasingly important activity and field of inquiry
within healthcare. This article offers an overview
of possible methods for the study of
improvement interventions. The choice of
available designs is wide, but debates continue
about how far improvement efforts can be
simultaneously practical (aimed at producing
change) and scientific (aimed at producing new
knowledge), and whether the distinction
between the practical and the scientific is a real
and useful one. Quality improvement projects
tend to be applied and, in some senses, self-
evaluating. They are not necessarily directed at
generating new knowledge, but reports of such
projects if well conducted and cautious in their
inferences may be of considerable value. They
can be distinguished heuristically from research
studies, which are motivated by and set out
explicitly to test a hypothesis, or otherwise
generate new knowledge, and from formal
evaluations of improvement projects. We discuss
variants of trial designs, quasi-experimental
designs, systematic reviews, programme
evaluations, process evaluations, qualitative
studies, and economic evaluations. We note that
designs that are better suited to the evaluation
of clearly defined and static interventions may be
adopted without giving sufficient attention to
the challenges associated with the dynamic
nature of improvement interventions and their
interactions with contextual factors. Reconciling
pragmatism and research rigour is highly
desirable in the study of improvement. Trade-offs
need to be made wisely, taking into account the
objectives involved and inferences to be made.

INTRODUCTION

Improvement interventions, which can be
defined broadly as purposeful efforts to
secure positive change, have become an

increasingly important focus of activity
within healthcare.! How improvement
interventions can best be studied, however,
has remained contested; as with most new
fields, many of the key terms, concepts and
techniques currently escape consensus. In a
rapidly evolving field, and with the task of
designing, testing, implementing and
evaluating quality improvement interven-
tions, as well as producing generalisable
knowledge growing in complexity,” it is
helpful to characterise the kinds of study
designs that can be used to study improve-
ment interventions. This is the task to
which this paper is directed; it is intended
to offer an introductory overview and
bibliography, particularly for those new to
the field. It is based on a narrative literature
review® using English language articles
selected through a systematic search strat-
egy (box 1) and reflection based on our
experience in the field.

STUDYING IMPROVEMENT IN
HEALTHCARE

We begin by noting that a significant
body of work in the area of improvement
has taken the form of editorial commen-
tary, narrative review, or philosophical
analysis rather than empirical studies.*™
It has sought, among other things, to lay
out a manifesto (or manifestos) for what
improvement efforts might achieve, and
to produce operational definitions of key
terms within the field, such as those relat-
ing to quality improvement,” complex
interventions,” ' context,'*!* and so
on. An overlapping corpus of work is
dedicated to developing the theoretical
base for studies of improvement, includ-
ing organisational, innovation, social and
behavioural theories,">™° as well as the
mechanisms of change associated with
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Box 1 Literature search strategies employed

Search in institutional sites:
» The Health Foundation (http:/www.health.org.uk)
» Institute of Healthcare Improvement (http:/www.ihi.org)
» Improvement Science Research Network (http:/www.
isrn.net)
Bibliographic search in PUBMED - articles published in
English from 2005:
Based on terms:
‘improvement science’; ‘implementation science’; ‘transla-
tional research’; ‘science of quality improvement’; ‘quality
improvement research’; ‘improvement science and context’;
‘improvement science and theories’; ‘healthcare quality
improvement interventions’; ‘designing and evaluating
complex interventions’; ‘quality improvement evaluation’;
‘improvement science methods’; ‘implementation science
methods’; ‘healthcare quality improvement intervention
clinical trials’; ‘healthcare quality improvement intervention
effectiveness’; ‘healthcare quality improvement intervention
observational studies’; ‘healthcare quality improvement
intervention economic evaluations’; ‘healthcare quality
improvement intervention cost-effectiveness’; ‘healthcare
quality improvement intervention literature reviews'’;
'healthcare quality improvement intervention sustainability’.
Based on authors with extensive production in the field
References identified in the papers selected based
on the other strategies, independently of their date.

quality improvement interventions.'? * 21732 A small
but important stream of work focuses on developing
and testing tools to be used as part of improvement
efforts, such as measurement instruments or analytical
frameworks for characterisation of contexts, assess-
ment of the impact of interventions,* or determin-
ation of organisational readiness for knowledge
translation.**

These pieces of literature make clear that the study
of improvement interventions is currently an emer-
gent field characterised by debate and diversity. One
example of this is the use of the term improvement
science which, though widely employed, is subject to
multiple understandings and uses.®>” The term is often
appropriated to refer to the methods associated with
Edwards Deming,®>® including techniques, such as
Plan-Do-Study-Act (PDSA) cycles and use of statistical
process control (SPC) methods,?” * but that is not its
only meaning. The science of improvement can also be
used to refer to a broad church of research grounded
in health services research, social science, evaluation
studies and psychology and other disciplines. Here,
Deming’s methods and other established techniques
for pursuing improvement may be treated as objects
for inquiry, not as necessarily generating scientific
knowledge in their own right.** A rich social science
literature is now beginning to emerge that offers

important critiques of modes of improvement, includ-
ing their ideological foundations*™® *!' and social,
ethical, professional and organisational implications,*
but this work is not the primary focus of this review.
Instead, we offer an overview of some of the available
study designs, illustrated with examples in table 1.

In exploring further how improvement efforts
might be studied, it is useful to distinguish, albeit
heuristically, between quality improvement projects,
where the primary goal is securing change, and other
types of studies, where the primary goal is directed at
evaluation and scientific advance (table 1). Of course,
the practical and the scientific are not necessarily
opposites nor in conflict with each other, and some-
times the line dividing them is blurry. Many studies
will have more than one aim: quality improvement
projects may seek to determine whether something
‘works’, and effectiveness studies may also be inter-
ested in producing improvement. The differences lie
largely in the primary motives, aims and choice of
designs.

Quality improvement projects

A defining characteristic of quality improvement pro-
jects is that they are established primarily (though not
necessarily exclusively) as improvement activities
rather than research directed towards generating new
knowledge: their principal aim and motive is to secure
positive change in an identified service. Such projects
are typically focused on a well-defined problem, are
oriented towards a focused aim, and are highly prac-
tical and often, though not exclusively, local in
character.

Many, though by no means all, quality improvement
projects use process improvement techniques adapted
from industry, such as Lean, Six Sigma and so on.
Such projects are often based on incremental, cyclic-
ally implemented changes® with PDSA cycles a
particularly popular technique. PDSA aims to select,
implement, test and adjust a candidate interven-
tion* ** ** to identify what works in a local context,
allow interventions that do not work to be discarded,
and to enable those that appear promising to be
optimised and customised. The interventions them-
selves may be based on a range of inputs (eg, the avail-
able evidence base, clinical experience and knowledge
of local context). Interventions derived from PDSA
cycles can, in principle, be tested in different settings
in order to produce knowledge about implementation
and outcomes beyond the context of origin.”

In a typical quality improvement project (including
those based on PDSA), measurement and monitoring
of the target of change is a key activity, thus enabling
quality improvement (QI) projects, if properly con-
ducted, to be self-evaluating in some sense. SPC is
often the method of choice for analysis of data in
quality improvement work.*> SPC maps variations
over time,*® seeking to combine ‘the power of
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Continued

Table 1

Opportunities for methodological

improvement

Example

Strengths/weaknesses

Principles

Class of studies

Process evaluation of a cluster randomised
controlled trial aimed to examine which

components of two hand hygiene

Strengths: process evaluations make Process evaluations should be embedded in
effectiveness studies to capture failures in

possible an understanding of

Understanding what an intervention is in

Process evaluations

practice important, especially when the aim

is to attribute effects to it

the QIl implementation, and to better

improvement interventions in practice

improvement strategies were associated with

understand how Qlls' components act. They
need also to be more oriented towards
validating theory-informed strategies

and the fidelity with which they are

implemented

" hand hygiene

increased nurses

compliance®

Study that developed an ex post theory of

Qualitative studies should be included in
quality improvement projects and Qlls’

Strengths: ability to capture, considering

It is not enough to know that an expected

change happened or did not. It is

Qualitative studies

the Michigan Intensive Care Unit project to

different points of view, the extent that
interventions are implemented, and to

101

explain how it achieved its effects

quantitative evaluative studies for better

important to understand why and how

understanding of outcomes and explanation

of mechanisms of change involved.

explain mechanisms of change involved,

based on theories

Cost-effectiveness analysis of a multifaceted
intervention to improve the quality of care
of children in district hospitals in Kenya'®*

In the literature, studies dedicated to

Strengths: adds information about how

justifiable the Qll is in face of the

investment required

It is important to know that an intervention
is effective and also that the investment

required is justifiable

Economic evaluations

economic evaluations of healthcare Qlls are
still lacking, and there is recognition that

there should be more of them in the field

AMI, acute myocardial infarction; PDSA, Plan-Do-Study-Act; Qll, quality improvement intervention; RCTs, randomised controlled trials.

statistical significance tests with chronological analysis
of graphs of summary data as they are produced’.*” It
is usually designed into an improvement effort pro-
spectively, but can also be used retrospectively to
evaluate time-series data for evidence of change over
time.

SPC, in brief, comprises an approach to measure-
ment in improvement initiatives as well as a set of stat-
istical tools (control charts, run charts, frequency
plots and so on) to analyse and interpret data with a
view to taking action. It is especially well-suited to
dealing with the dynamic, iteratively evolving nature
of improvement work, in contrast with methods more
oriented towards statistical hypothesis-testing relating
to clearly defined and bounded interventions. It
recognises that many clinical and organisational pro-
cesses are characterised by some inherent random
variation, and, in the context of an improvement ini-
tiative, it seeks to identify whether any observed
change is due to this inherent variation (known as
‘common-cause variation’) or something different
(such as the intervention, and known as ‘special-cause
variation’).

Among the tools, control charts are popular for pic-
turing the data trend and providing explicit criteria
for making decisions about common-cause and
special-cause variations. Different types of control
charts are constructed based on different statistical dis-
tributions to account for different types of data,*® *°
but in their simplest form they plot the values of a
variable of interest from measurements made regularly
over time, and are typically annotated to show
when various events occurred (such as the baseline
period and the introduction of an intervention). They
include a horizontal line showing the average of a
measure over particular periods of time. Control
limits, lower and upper, are set usually at =3 SDs of
the distribution the data is assumed to follow.
Attention is then given to determining whether values
outside the control limit indicate (with very small
probability of error) that a change has occurred in the
system,*” 3% 3! using ‘rules’ that allow detection of
deviations in the measure that are unlikely to be due
to normal variation. For example, baseline measure-
ment may show that the time between prescription
and dispensing medicines to take home demonstrates
inherent variability that can be described as ‘common
cause’; it is the normal level of variability in the
process. When a rule is broken (indicating that a devi-
ation has occurred) an investigation may reveal the
underlying special cause. For example, the special
cause might be the introduction of an intervention
(such as staff training) that appears to be implicated in
improvement or deterioration. If no rules are broken,
the system is said to be in statistical control: only
common-cause variation is being exhibited.

Guidance on the number of data points required is
available, including the minimum number of events as
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a function of average process performance, as well as
on the types of control charts needed to deal with
infrequent events, and on the construction and inter-
pretation of rules and rule breaks.*> ** This is import-
ant, because care has to be taken to ensure that a
sufficient number of data points are available for
proper analysis, and that the correct rules are used: a
control chart with 25 time points using 3SD control
limits has an overall false positive probability of
6.5%.*" A control chart with too few data points may
incur a type I error, suggesting that an intervention
produced an effect on the system when it did not.
Type II errors, where it is mistakenly concluded that
no improvement has occurred, are also possible. Care
is also needed in using SPC across multiple sites,
where there may be a need for adjusting for differ-
ences among sites (requiring more formal time-series
analysis), and in the selection of baseline and postin-
tervention time periods: this should not be done arbi-
trarily or post hoc, as it substantially increases the risk
of bias.

Attribution of any changes seen to the intervention
may be further complicated by factors other than the
intervention that may interfere with the system under
study and disrupt the pattern of data behaviour.
Qualitative or quantitative investigations may be
needed to enable understanding of the system under
study. Qualitative inquiry may be especially valuable
in adding to the understanding of the mechanisms of
change, and identifying the reasons why particular
interventions did or did not work.>*

Quality improvement projects may be published as
quality improvement reports. These reports are a dis-
tinctive form of publication, taking a different form
and structure from most research reports in the bio-
medical literature and guided by their own set of publi-
cation guidelines.”>® QI reports provide evidence of the
potential of quality improvement projects to produce
valuable results in practice, particularly in local set-
tings.”*® They may be especially useful in providing
‘proof of concept’ that can then be tested in larger
studies or replicated in new settings. However, quality
improvement projects, and their reports, are not
unproblematic. Despite their popularity, the fidelity
and quality of reporting of PDSA cycles remain prob-
lematic,”” and the quality of measurement and inter-
pretation of data in quality improvement projects is
often strikingly poor. Further, the claims made for
improvement are sometimes far stronger than is war-
ranted:°® control charts and run charts are designed
not to assume a sample from a fixed population, but
rather a measurement of a constantly changing cause
system. It is this property that makes them well suited
to evaluation of improvement initiatives,”® but caution
is needed in treating the outputs of quality improve-
ment projects as generalisable new knowledge.? 3> **

A further limitation is that many improvement pro-
jects tend to demonstrate relatively little concern with

the theoretical base for prediction and explanation of
the mechanisms of change involved in the interven-
tions. Theories of change in quality improvement
reports are often represented in fairly etiolated form,
for example, as logic models or driver diagrams that
do not make clear the underlying mechanisms. The
lack of understanding of what makes change happen
is a major challenge to learning and replication.®!

Evaluative studies

Evaluative studies can be distinguished from quality
improvement projects by their characteristic study
designs and their explicit orientation towards evalu-
ation rather than improvement alone. Some are con-
ceived from the outset as research projects: they are
motivated by and set out explicitly to test a hypothesis
or otherwise generate new knowledge. Other studies
are evaluations of improvement projects where the
study is effectively ‘wrapped around’ the improvement
project, perhaps commissioned by the funder of the
improvement project and undertaken by evaluators
who are external to and independent of the project.®*
These two categories of evaluative projects are, of
course, not hard and fast, but they often constrain
which kind of study design can be selected. The avail-
able designs vary in terms of their goals, their claims
to internal and external validity, and the ease with
which they are feasible to execute given the stubborn
realities of inner and outer contexts of healthcare.

Randomised controlled trials (RCT) randomly allo-
cate participants to intervention and control groups,
which are then treated identically apart from the inter-
vention. Valued for their potential ability to allow for
direct inferences about causality, trials in the area of
improvement are typically pragmatic in character,
since the interventions are generally undertaken in
‘real world’ service settings. RCTs may be especially
suitable whenever interventions are being considered
for widespread use based on their face validity and
early or preliminary evidence.®®> For improvement
work, they are often costly and not always necessary,
but they remain highly relevant to quality improve-
ment for their ability, through randomisation, to deal
with the effects on the outcomes of important
unknown confounders related to patients, providers
and organisations.®® They may be especially important
when being wrong about the effectiveness of an inter-
vention likely to be widely deployed or mandated as
highly consequential, either because of the cost or the
possible impact on patients.

RCTs are, of course, rarely straightforward to
design and implement,®>~*® and features of trials that
may be critical in the context of medicinal products,
such as randomising, and single or double-blinding,
may either be impractical or irrelevant when interven-
ing in health service delivery, while others, such as
blinding of assessors, will remain essential. RCTs in
health services also encounter problems with
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contamination within and between institutions, and
with persuading sites to take part or to engage in ran-
domisation, especially if they have strong previous
beliefs about the intervention. Though some of these
problems can be dealt with through study design, they
remain non-trivial.

Cluster randomised trials have been advocated by
some as an alternative to the classical RCT design for
studying improvement interventions.®”~’* These designs
seek to randomise centres or units rather than indivi-
duals, thus helping to avoid some of the contamination
that might occur when randomisation occurs within set-
tings. The design does, for technical reasons, require a
larger sample size.”* Other things being equal, a large
number of small clusters is better than a small number
of large clusters, but increasing the number of clusters
may be very expensive. The design also makes analyses
of results more complex, since the assumption of inde-
pendence among observations, on which classical statis-
tical methods rely, is not secure.®* ¢ 7*

Variants such as stepped wedge and others may also
be used, each with strengths and disadvantages in
terms of their practical operationalisation and the
inferences that can be made.®® ® 7> The stepped
wedge trial design is especially promising as an
approach to evaluating improvement interventions.
A highly pragmatic design, it consists of a sequential
roll-out of an intervention to clusters (organisations) so
that all clusters receive the intervention by the end of
the study.”® The stepped wedge design has many
strengths, including its reassurance to organisations
that none will be deprived of the intervention, redu-
cing resistance to being randomised to a control group.
It is particularly advantageous when logistical, prac-
tical, or financial constraints mean that implementing
the intervention in a phased way will be helpful, and it
can even be used as part of a pragmatic, non-funded
approach to intervention implementation. On the
more negative side, it is likely to lead to a longer dur-
ation of trial period than more conventional designs,
and additional statistical complexity.”

Despite the promise of trial designs for evaluating
quality improvement interventions, the quality of
studies using these methods has often been disap-
pointing. A relatively recent systematic review of 142
trials of quality improvement strategies or financial
incentives to improve the management of adult outpa-
tients with diabetes, identified that nearly half the
trials were judged to have high risk of bias, and it
emphasised the need to improve reporting of quality
improvement trials.”” One major challenge to the
deployment of trials in the study of improvement is
that improvement interventions may tend to mutate
over time in response to learning, but much trial
methodology is based on the assumption of a stable,
well-defined intervention, and may not give sufficient
recognition to the interchange between intervention
and context.

Quasi-experimental designs®* ®> may be an attractive

option when trials are not feasible, though they do
mean that investigators have less control over con-
founding factors. Quasiexperimental designs often
found in studies of improvement®* ® include uncon-
trolled and controlled before-and-after studies, and
time-series designs.

Uncontrolled before-and-after studies are simple. They
involve the measurement of the variables of interest
before and after the intervention in the same-study sites,
on the assumption that any difference in measurement
‘after’ compared with ‘before’ is due to the interven-
tion.®* ®° Their drawback is that they do not account for
secular trends that might be occurring at the same
time,®® something that remains an important problem
determining whether a particular intervention or pro-
gramme has genuinely produced improvement over
change that was occurring anyway.”® 7*

Controlled before-and-after studies offer important
advantages over uncontrolled ones. Their many
strengths in the study of improvement®® *° include an
increased ability to detect the effects of an intervention,
and to control for confounders and secular trends, par-
ticularly when combined with difference-in-difference
analyses.®” 81 However, finding suitable controls is often
not straightforward.®*¢¢ 8% 82 A frequent problem
resulting in inadequate controls is selection solely on the
basis of the most superficial structural characteristics of
healthcare units, such as size, teaching status, location,
etc. The choice of relevant characteristics should also be
made based on the anticipated hypotheses concerning
the mechanisms of change involved in the intervention,
and the contextual influences on how they work (eg,
informatics, organisational culture, and so on). Looking
at the baseline quality across organisations is also funda-
mental, since non-comparable baselines or exposure to
secular trends may result in invalid attribution of effects
to the intervention(s) under evaluation.

Quasi-experimental time-series designs and observa-
tional longitudinal designs rely on multiple successive
measurements with the aim of separating the effect of
the intervention from secular trends.®? ®* One ques-
tion that often arises is whether and when it might be
more advantageous to time-series analysis instead of
the SPC methods characteristic of QI projects that we
discussed earlier. SPC techniques can indeed monitor
trends, but are challenging in studies involving mul-
tiple sites given the difficulty of adjusting for con-
founding variables among sites. A QI project in a
small microsystem (eg, a hospital ward) usually has
small sample sizes, which are offset by taking many
measurements. A large-scale effort, such as a QI col-
laborative deploying a major QI intervention might,
however, be better off leveraging its larger sample
sizes and using conventional time-series techniques.
Other statistical techniques for longitudinal analysis
may also allow for identifying changes in the trends
attributable to the intervention, accounting for the

348 Portela MC, et al. Postgrad Med J 2015;91:343-354. doi:10.1136/postgradmed-2014-003620rep


http://pmj.bmj.com/
http://group.bmj.com

Republished review

autocorrelation among observations and concurrent
factors.®*°¢ 85 8¢ Qbservational longitudinal designs
may be especially useful in the study of sustainability
of quality improvement.®”

Systematic reviews of improvement studies, whether
or not they include meta-analyses, are now beginning
to appear,®®% and are likely to play an important
role in providing overviews of the evidence support-
ing particular interventions or methods of achieving
change. Such reviews will require considerable sophis-
tication; low quality and contradictory systematic
reviews may result without thoughtful, non-
mechanical appraisal of the studies incorporated,
detailed descriptions of the interventions and imple-
mentation contexts, and consideration of combina-
tions of multiple components and their interactions.
Use of methods for synthesis that allow more critique
and conceptual development may be especially useful
at this stage in the emergence of the field.”* **

The study of improvement interventions should
not, of course, be limited to quantitative assessments
of the effectiveness of interventions. The field of pro-
gramme evaluation is a rich but underused source of
study designs and insights for the study of improve-
ment interventions. Dating back to the 1960s, this
field has identified both the benefits and the chal-
lenges of deploying traditional, epidemiologically
derived experimental methods in the evaluation of
social interventions.”> ? It developed mainly in the
context of evaluating social programmes (including
those in the area of welfare, justice and education),
and it tends to be pragmatic about what is feasible
when the priority is programme delivery rather than
answering a research question, about the influence of
external contexts, and about the mutability of inter-
ventions over time.

Programs are nowhere near as neat and accommodat-
ing as the evaluator expects. Nor are outside circum-
stances as passive and unimportant as he might like.
Whole platoons of unexpected problems spring up.””

The programme evaluation field has urged a theory-
driven approach to evaluation, one that, as well as deter-
mining whether something works, also seeks to expli-
cate the underlying mechanisms, or how it works.”® It
thus offers many lessons for those conducting studies of
improvement initiatives and projects, including the need
to attend to what happens when a programme or inter-
vention is implemented (known as process evaluation),
and the fidelity with which it was implemented. Carol
Weiss’s list of the basic tasks of evaluation® (box 2), for
example, remains highly salient for those studying
improvement work in healthcare.

Process evaluations are an especially important feature
of the evaluation of improvement interventions. Such

Box 2 Carol Weiss's logic of analysis in evaluation®

» What went on in the programme over time?

Describing.

A. Actors

B. Activities and services

C. Conditions of operation

D. Participants’ interpretation

» How closely did the programme follow its ori-
ginal plan? Comparing.

» Did recipients improve? Comparing.

A. Differences from preprogramme to postprogramme

B. (If data were collected at several time periods) Rate
of change.

C. What did the improvement (or lack of improvement)
mean to the recipients?

» Did recipients do better than non-recipients?
Comparing.

A. Checking original conditions for comparability

B. Differences in the two groups preprogramme to
postprogramme

C. Differences in rates of change

» Is observed change due to the programme?
Ruling out rival explanations.

» What was the worth of the relative improvement
of recipients? Cost-benefit or cost-effectiveness
analysis.

» What characteristics are associated with success?
Disaggregating.

A. Characteristics of recipients associated with success
B. Types of services associated with success
C. Surrounding conditions associated with success

» What combinations of actors, services and condi-
tions are associated with success and failure?
Profiling.

» Through what processes did change take place
over time? Modelling.

A. Comparing events to assumptions of programme
theory

B. Modifying programme theory to take account of
findings

» What unexpected events and outcomes were
observed? Locating unanticipated effects.

» What are the limits to the findings? To what popu-
lations, places and conditions do conclusions not
necessarily apply? Examining deviant cases.

» What are the implications of these findings? What
do they mean in practical terms? Interpreting.

» What recommendations do the findings imply
for modifications in programme and policy?
Fashioning recommendations.

» What new policies and programmatic efforts to
solve social problems do the findings support?
Policy analysis.
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evaluations make possible the exploration of the compo-
nents of interventions and the fidelity and uniformity of
implementation, as well as testing hypotheses concern-
ing mechanisms of change associated with intervention
components, refining theory and improving strategy
effectiveness.”® Ideally, they should be embedded in
studies of effectiveness, adding information to clarify
whether the target population actually received the
planned activities, experiences of those charged with
delivering the intervention as well as those receiving it,
and what factors inhibited or promoted effectiveness.”®
Process evaluations can combine a range of study
methods and cross-sectional or longitudinal designs,
including surveys among managers, frontline healthcare
professionals and patients, and the measurement of vari-
ables, through interviews, direct observation or medical
record review.

Use of qualitative methods is invaluable in enabling
the understanding of what form a quality improve-
ment intervention takes in practice, as well as provid-
ing data about why and how the planned activities
succeed or not.'® Using methods such as interviews,
ethnographic observation, and documentary analysis,
qualitative studies may be able to capture the extent
that the interventions are implemented with fidelity at
different organisational levels, and to explicate the
mechanisms of change involved. The ‘triangulation’ of
data collection and interpretation using quantitative
and qualitative approaches makes the findings more
reliable and powerful.®> An explicit grounding in
formal theory is likely to support fuller understanding
of how the interventions are expected to make a dif-
ference, and to contribute to building a knowledge
base for improvement. Social science theory combined
with the use of qualitative methods is particularly
useful for bringing to the surface implicit theories of
change held by practitioners, and for distinguishing
empirical facts from normative judgements.'!

Finally, economic evaluations of quality improve-
ment interventions, such as those focused on clinical
interventions or healthcare programmes, are mainly
concerned with appraising whether the differential
investment in an intervention is justifiable in face of
the differential benefit it produces.'*7'%¢ Quality
improvement investments compete with other possible
applications of healthcare resources, and economic
analyses are necessary to inform rational decisions
about interventions to invest in to produce the great-
est benefits, and even whether the resources would be
better allocated to other social purposes. Contrary to
commonly held assumptions, quality improvement
efforts, especially those focused on safety, may not be
cost-saving, possibly because of the fixed costs of a
typical healthcare setting; QI may generate additional
capacity rather than savings.'®” Studies are, however,
still lacking with, for example, few good-quality com-
parative economic analyses of safety improvement
strategies in the acute care setting, possibly, in part,

because of the additional methodological challenges
associated with their evaluation,'?® 197 110

CONCLUSIONS

This review has identified a wide range of study
designs for studying improvement in healthcare.
Small-scale quality improvement projects remain a
dominant approach, but need to be conducted and
reported better, and appropriate caution exercised in
treating the data from such projects as equivalent to
research-standard evidence. The epidemiological
paradigm offers a range of experimental, quasi-
experimental, and observational study designs that can
help in determining effectiveness of improvement
interventions. Studies using these designs typically
seek to determine whether an improvement has
occurred, and if so, whether it can be attributed to
the intervention(s) under study; these methods are less
well suited to investigating questions of ‘why’ or
‘how’ any change occurred. They are most powerful
when they allow for measurements over time and
control for confounding variables. But such studies,
particularly those using more experimental designs,
are often difficult to conduct in the context of many
improvement activities. Interventions that are pur-
posefully evolving over time, as is a common feature
of quality improvement interventions, lack many of
the stable characteristics generally assumed for studies
of effectiveness. Trial-based designs may under-
recognise the weak boundaries separating context and
intervention, and the multiple interactions that take
place between them. Given the complex role played
by context in quality improvement, external validity
may be very difficult to establish. Quantitative and
qualitative methodological approaches can play com-
plementary roles in assessing what works, how, and in
what contexts,"'" and the field of programme evalu-
ation has remained under-exploited as a source of
methods for studying improvement. Programme
evaluation is especially important in stressing the need
for theoretically sound studies, and for attention to
implementation and fidelity of interventions.

Much could be achieved by improving the rigour
with which existing designs are applied in practice, as
can be seen from the example of PDSA cycles. Too
often, PDSA cycles are contrived as a form of pilot
testing rather than formal steps guided by explicit
a priori theories about interventions, too often they
are reported as a ‘black box’, too often measurement
strategies are poor and do not comply with even basic
standards of data collection and interpretation, and
too often reported claims about the magnitude of
improvement are not supported by the design. These
limitations act as threats both to internal and external
validity, and risk the reputation of the field as well as
thwarting learning. At the very least, great care needs
to be taken in making claims about the generalisability
or achievements of such projects.
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As the study of improvement develops, reconciling
pragmatism and scientific research rigour is an
important goal, but trade-offs need to be made wisely,
taking into account the objectives involved and the
inferences to be made. There is still much to explore,
and quantitative and qualitative researchers will have
important and complementary roles in dealing with
many yet-unanswered questions.” 100 111-114

Author affiliations

ISocial Science Applied to Healthcare Research (SAPPHIRE)
Group, Department of Health Sciences, School of Medicine,
University of Leicester, Leicester, UK
*Department of Health Administration and Planning, National
School of Public Health, Oswaldo Cruz Foundation, Rio de
laneiro, R]J, Brazil

Departments of Anesthesiology, Critical Care Medicine, and
Surgery, Armstrong Institute for Patient Safety and Quality,
School of Medicine, and Bloomberg School of Public Health,
Johns Hopkins University, Baltimore, Maryland, USA
*NIHR CLAHRC for Northwest London, Imperial College
London, Chelsea and Westminster Hospital, London, UK

Acknowledgements MCP’ s stay at the University of Leicester
was funded by the Brazilian Science without Borders
Programme, through a fellowship given by the Coordination for
the Improvement of Higher Education Personnel—CAPES—
(reference 17943-12-4). Mary Dixon-Woods’ contribution to
this paper was supported by a Wellcome Trust Senior
Investigator award (reference WT097899) and by University of
Leicester study leave at the Dartmouth Institute for Health
Policy and Clinical Practice. TW is supported by an
Improvement Science Fellowship with The Health Foundation.
We thank Christine Whitehouse for help in editing of the
manuscript.

Contributors MCP conceived the idea for the study, conducted
the searches, and synthesised the findings. MD-W advised on
study design and approach. MCP and MD-W led on the
drafting. TW] PJB and PC contributed to identifying suitable
references and led the drafting of specific sections. All authors
contributed substantially to writing the paper and all reviewed
and approved the final draft.

Funding Brazilian Science without Borders Programme,
Coordination for the Improvement of Higher Education
Personnel — CAPES — (reference 17943-12-4. Wellcome Trust
WT097899.

Competing interests None.

Provenance and peer review Not commissioned; externally
peer reviewed.

Open Access This is an Open Access article distributed in
accordance with the terms of the Creative Commons
Attribution (CC BY 4.0) license, which permits others to
distribute, remix, adapt and build upon this work, for
commercial use, provided the original work is properly cited.
See: http://creativecommons.org/licenses/by/4.0/

REFERENCES

1 Djulbegovic B. A framework to bridge the gaps between
evidence-based Medicine, Health Outcomes, and Improvement
and Implementation Science. | Oncol Pract 2014;10:200-2.

2 Margolis B, Provost LB Schoettker PJ, et al. Quality
improvement, Clinical Research, and Quality Improvement
Research: opportunities for integration. Pediatr Clin N Am
2009;56:831-41.

3 Bryman A. Geiting started: reviewing the literature. Social research
methods. 4th edn. Oxford University Press 2012:97-128.

4 Berwick DM. The science of improvement. JAMA
2008;299:1182-4.

N

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

Batalden B, Davidoff F, Marshall M, et al. So what? Now
what? Exploring, understanding and using the epistemologies
that inform the improvement of healthcare. BM] Qual Saf
2011;20(Suppl 1):i99-105.

Dixon-Woods M, Amalberti R, Goodman S, et al. Problems
and promises of innovation: why healthcare needs to rethink
it love/hate relationship with the new. BMJ Qual Saf 2011;20
(Suppl 1):i47-51.

Ovretveit J, Leviton L, Parry G. Increasing the generalizability
of improvement research with an improvement replication
programme. BMJ Qual Saf 2011;20(Suppl 1):i87-91.

Perla R]J, Parry GJ. The epistemology of quality improvement:
it’s all Greek. BMJ Qual Saf 2011;20(Suppl 1):i24-7.
Campbell NC, Murray E, Darbyshire J, ef al. Designing and
evaluating complex interventions to improve health care. BMJ
2007;334:455-9.

Craig B Dieppe B Macintyre S, et al. Developing and
evaluating complex interventions: the new Medical Research
Council guidance. BMJ 2008;337:979-83.

Michie S, Abraham C, Eccles MB, et al. Strengthening
evaluation and implementation by specifying components of
behaviour change interventions: a study protocol. Implement
Sci 2011;6:10.

Damschroder L], Aron DC, Keith RE, et al. Fostering
implementation of health services research findings into
practice: a consolidated framework for advancing
implementation science. Implement Sci 2009;4:50.

Ovretveit J. Understanding the conditions for improvement:
research to discover which influences affect improvement
success. BMJ Qual Saf 2011;20(Suppl 1):118-23.

Kaplan HC, Provost LB, Froehle CM, et al. The model for
understanding success in quality (MUSIQ): building a theory
of context in healthcare quality improvement. BMJ Qual Saf
2012;21:13-20.

Eccles MB, Grimshaw JM, MacLennan G, et al. Explaining
clinical behaviors using multiple theoretical models.
Implement Sci 2012;7:99.

Glanz K, Bishop DB. The role of behavioral science theory in
development and implementation of public health
interventions. Annu Rev Public Health 2010;31:399-418.
Kaplan HC, Brady PW] Dritz MC, et al. The influence of
context on quality improvement success in health care:

a systematic review of the literature. Milbank Q
2010;88:500-59.

Novotna G, Dobbins M, Henderson ]J. Institutionalization of
evidence-informed practices in healthcare settings. Implement
Sci 2012;7:112.

Dearing JW Applying diffusion of innovation theory to
intervention development. Res Soc Work Pract 2009;19:503-18.
May C. Towards a general theory of implementation.
Implement Sci 2013;8:18.

Kitson A, Harvey G, McCormack B. Enabling the
implementation of evidence based practice: a conceptual
framework. Qual Health Care 1998;7:149-58.

Harvey G, Loftus-Hills A, Rycroft-Malone J, et al. Getting
evidence into practice: the role and function of facilitation.

J Adv Nurs 2002;37:577-88.

McCormack B, Kitson A, Harvey G, et al. Getting evidence
into practice: the meaning of ‘context’. ] Adv Nurs
2002;38:94-104.

Rycroft-Malone J, Kitson A, Harvey G, et al. Ingredients for
change: revisiting a conceptual framework. Qual Saf Health
Care 2002;11:174-80.

Portela MC, et al. Postgrad Med J 2015;91:343-354. doi:10.1136/postgradmed-2014-003620rep 351


http://creativecommons.org/licenses/by/4.0/
http://pmj.bmj.com/
http://group.bmj.com

Republished review

25 Rycroft-Malone J, Harvey G, Seers K, et al. An exploration of

26

27

28

29

30

31

32

33

34

35

36

37

38

39

40

41

42

43

the factors that influence the implementation of evidence into
practice. | Clin Nurs 2004;13:913-24.

Kitson AL, Rycroft-Malone J, Harvey G, et al. Evaluating the
successful implementation of evidence into practice using the
PARiHS framework: theoretical and practical challenges.
Implement Sci 2008;3:1.

Helfrich CD, Damschroder L], Hagedom HJ, et al. A critical
synthesis of literature on the promoting action on research
implementation in health services (PARIHS) framework.
Implement Sci 2010;5:82.

Stetler CB, Damschroder L], Helfrich CD, et al. A Guide for
applying a revised version of the PARIHS framework for
implementation. Implement Sci 2011;6:99.

Michie S, Johnston M, Abraham C, et al. Making
psychological theory useful for implementing evidence based
practice: a consensus approach. Qual Saf Health Care
2005;14:26-33.

Cane ], O’Connor D, Michie S. Validation of the theoretical
domains framework for use in behaviour change and
implementation research. Implement Sci 2012;7:37.

Francis JJ, O’Connor D, Curran J. Theories of behaviour
change synthesised into a set of theoretical groupings:
introducing a thematic series on the theoretical domains
framework. Implement Sci 2012;7:35.

French SD, Green SE, O’Connor DA, et al. Developing
theory-informed behaviour change interventions to implement
evidence into practice: a systematic approach using the
Theoretical Domains Framework. Implement Sci 2012;7:38.
Légaré F, Borduas E, Jacques A, et al. Developing a
theory-based instrument to assess the impact of continuing
professional development activities on clinical practice:

a study protocol. Implement Sci 2011;6:17.

Gagnon MR Labarthe J, Légaré E et al. Measuring
organizational readiness for knowledge translation in chronic
care. Implement Sci 2011;6:72.

Marshall M, Pronovost B Dixon-Woods M. Promotion of
improvement as a science. Lancet 2013;381:419-21.
Deming WE. The new economics for Industry, Government,
Education. 2nd edn. Boston, MA: MIT Press; 1994.

Perla R], Provost LB Murray SK. The run chart: a simple
analytical tool for learning from variation in healthcare
processes. BMJ Qual Saf 2011;20:46-51.

Provost LP Analytical studies: a framework for quality
improvement design and analysis. BMJ Qual Saf 2011;20
(Suppl 1):i92-6.

Radnor Z], Holweg M, Waring J. Lean in healthcare: the
unfilled promise? Soc Sci Med 2012;74:364-71.

Wears RL, Hunte GS. Seeing patient safety ‘Like a State’.

Saf Sci 2014;67:50-7.

Fitzgerald L, McGivern G, Dopson S, et al. Making wicked
problems governable: the case of managed networks in health
care. Oxford University Press, 2013.

Bishop JB Perry JE, Hine A. Efficient, compassionate, and
fractured: contemporary care in the ICU. Hastings Cent Rep
2014;44:35-43.

Langley GJ, Moen R, Nolan KM, et al. The improvement
guide: a practical approach to enhancing organizational
performance. 2nd edn. San Francisco, CA: Jossey-Bass
Publishers, 2009.

45

46

47

48

49

50

51

52

53

54

55

56

57

58

59

60

61

62

63

Thor J, Lundberg J, Ask J, et al. Application of statistical
process control in healthcare improvement: systematic review.
Qual Saf Health Care 2007;16:387-99.

Shewhart WA. Economic control of quality of manufactured
product. New York: D. Van Nostrand Company, Inc, 1931.
Benneyan JC, Lloyd RC, Plsek PE. Statistical process control
as a tool for research and healthcare improvement. Qual Saf
Health Care 2003;12:458-64.

Montgomery DC. Introduction to statistical quality control.
John Wiley & Sons, 2007.

Provost LB Murray SK. The health care data guide: Learning
from data for improvement. San Francisco, CA: Jossey-Bass,
2011.

Mohammed MA. Using statistical process control to improve
the quality of health care. Qual Saf Health Care
2004;13:243-5.

Mohammed MA, Worthington B Woodall WH. Plotting basic
control charts: tutorial notes for healthcare practitioners.
Qual Saf Health Care 2008;17:137-45.

Pinto A, Burnett S, Benn J, et al. Improving reliability of
clinical care practices for ventilated patients in the context of
a patient safety improvement initiative. | Eval Clin Pract
2011517:180-7.

Ogrinc G, Mooney SE, Estrada C, et al. The SQUIRE
(Standards for Quality Improvement Reporting Excellence)
guidelines for Quality Improvement reporting: explanation
and elaboration. Qual Saf Health Care 2008;17(Suppl 1):
113-32.

Ernst MM, Wooldridge JL, Conway E, et al. Using quality
improvement science to implement a multidisciplinary
behavioural intervention targeting pediatric airway clearance.
J Pediatr Psychol 2010;35:14-24.

Lynch-Jordan AM, Kashikar-Zuck S, Crosby LE, et al.
Applying quality improvement methods to implement a
measurement system for chronic pain-related disability.

J Pediatr Psychol 2010;35:32-41.

Beckett D], Inglis M, Oswald S, ef al. Reducing cardiac arrests
in the acute admissions unit: a quality improvement journey.
BMJ Qual Saf 2013;22:1025-31.

Green SA, Poots AJ, Marcano-Belisario J, et al. Mapping
mental health service access: achieving equity through quality
improvement. | Public Health (Oxf) 2013;35:286-92.

Poots AJ, Green SA, Honeybourne E, et al. Improving mental
health outcomes: achieving equity through quality
improvement. Int | Qual Health Care 2014;26:198-204.
Taylor MJ, McNicholas C, Nicolay C, et al. Systematic
review of the application of the plan-do-study-act method

to improve quality in healthcare. BMJ Qual Saf
20144;23:290-8.

Benn J, Burnett S, Parand A, et al. Studying large-scale
programmes to improve patient safety in whole care systems:
challenges for research. Soc Sci Med 2009;69:1767-76.
Davidoff F, Dixon-Woods M, Leviton L, et al. Demystifying
theory and its use in improvement. BMJ Qual Saf
2015;24:228-38.

Benning A, Ghaleb M, Suokas A, et al. Large scale
organisational intervention to improve patient safety in four
UK hospitals: mixed method evaluation. BMJ 2011;342:d195.
Auerbach AD, Landefeld CS, Shojania KG. The tension
between needing to improve care and knowing how to do it.

44 Perla R], Provost LB, Parry GJ. Seven propositions of the N Engl | Med 2007;357:608-13.
Science of Improvement: exploring foundations. Q Manage 64 Eccles M, Grimshaw J, Campbell M, et al. Research designs
Health Care 2013;22:179-86. for studies evaluating the effectiveness of change and
352 Portela MC, et al. Postgrad Med J 2015;91:343-354. doi:10.1136/postgradmed-2014-003620rep


http://pmj.bmj.com/
http://group.bmj.com

Republished review

65

66

67

68

69

70

71

72

73

74

75

76

77

78

79

80

81

82

improvement strategies. Qual Saf Health Care
2003;12:47-52.

Grimshaw J, Campbell M, Eccles M, et al. Experimental and
quasi-experimental designs for evaluating guideline
implementation strategies. Fam Pract 2000317 (Suppl 1):
S11-18.

Shojania KG, Grimshaw JM. Evidence-based quality
improvement: the state of the science. Health Aff
2005;24:138-50.

Alexander JA, Hearld LR. What can we learn from quality
improvement research? Med Care Res Rev 2009;66:235-71.
Ting HH, Shojania KG, Montori VM, et al. Quality
improvement: science and action. Circulation
2009;119:1962-74.

Eccles M, Steen N, Grimshaw J, et al. Effect of audit and
feedback, and reminder messages on primary-care radiology
referrals: a randomised trial. Lancet 2001;357:1406-9.

Huis A, Holleman G, van Achterberg T, et al. Explaining the
effects of two different strategies for promoting hand hygiene
in hospital nurses: a process evaluation alongside a cluster
randomised controlled trial. Implement Sci 2013;8:41.
French SD, McKenzie JE, O’Connor DA, et al. Evaluation of
a theory-informed implementation intervention for the
management of acute low back pain in general medical
practice: the IMPLEMENT cluster randomised trial. PLoS
ONE 2013;8:e65471.

Marsteller JA, Sexton JB, Hsu Y], et al. A multicenter,
phased, cluster-randomized controlled trial to reduce central
line-associated bloodstream infections in intensive care units*.
Crit Care Med 2012;40:2933-9.

van Breukelen GJ, Candel MJ. Calculating sample sizes for
cluster randomized trials: we can keep it simple and efficient!
] Clin Epidemiol 2012;65:1212-18.

Campbell MJ, Donner A, Klar N. Developments in cluster
randomized trials and Statistics in Medicine. Stat Med
2007;26:2-19.

Brown CA, Lilford R]. The stepped wedge trial design:

a systematic review. BMC Med Res Methodol 2006;6:54.
Hemming K, Lilford R, Girling AJ. Stepped-wedge cluster
randomised controlled trials: a generic framework

including parallel and multiple-level designs. Stat Med
2015;34:181-96.

Ivers NM, Tricco AC, Taljaard M, et al. Quality improvement
needed in quality improvement randomized trials: systematic
review of interventions to improve care in diabetes. BMJ Open
2013;3:e002727.

Kirschner K, Braspenning J, Maassen 1, et al. Improving
access to primary care: the impact of a quality-improvement
strategy. Qual Saf Health Care 2010;19:248-51.

Haynes AB, Weiser TG, Berry WR, et al. A surgical checklist
to reduce morbidity and mortality in a global population.

N Engl ] Med 2009;360:491-9.

McAlister FA, Bakal JA, Majumdar SR, et al. Safely and

effectively reducing inpatient length of stay: a controlled study

of the General Internal Medicine Care Transformation
Initiative. BMJ Qual Saf 2014;23:446-56.

Benning A, Dixon-Woods M, Nwulu U, et al. Multiple
component patient safety intervention in English hospitals:
controlled evaluation of second phase. BMJ 2011;342:d199.
Goetz MB, Hoang T, Knapp H, et al. Central implementation
strategies outperform local ones in improving HIV testing in
Veterans Healthcare Administration facilities. | Gen Intern
Med 2013;28:1311-17.

83

84

85

86

87

88

89

90

91

92

93

94

95

96

97

98

99

100

101

102

Dodson JA, Lampert R, Wang Y, et al. Temporal trends in
quality of care among ICD recipients: insights from the
NCDR®. Circulation 2014;129:580-6.

Benn J, Burnett S, Parand A, et al. Factors predicting change
in hospital safety climate and capability in a multi-site patient
safety collaborative: a longitudinal survey study. BMJ Qual Saf
2012;21:559-68.

Avery AK, Del Toro M, Caron A. Increases in HIV screening
in primary care clinics through an electronic reminder:

an interrupted time series. BMJ Qual Saf 2014;23:250-6.
Pedroés C, Vallano A, Cereza G, et al. An intervention to
improve spontaneous adverse drug reaction reporting by
hospital physicians: a time series analysis in Spain. Drug Saf
2009;32:77-83.

Olomu AB, Stommel M, Holmes-Rovner MM, et al. Is
quality improvement sustainable? Findings of the American
college of cardiology’s guidelines applied in practice. Int |
Qual Health Care 2014;26:215-22.

Tricco AC, Ivers NM, Grimshaw M, et al. Effectiveness of
quality improvement strategies on the management of diabetes:
a systematic review and meta-analysis. Lancet
20125379:2252-61.

Scott A, Sivey B Ait Ouakrim D, et al. The effect of financial
incentives on the quality of health care provided by primary care
physicians (Review). Cochrane Database Syst Rev 2011(9):
CD008451.

Ivers N, Jamtvedt G, Flottorp S, ef al. Audit and feedback:
effects on professional practice and healthcare outcomes.
Cochrane Database Syst Rev 2012(6):CD000259.

Arditi C, Rége-Walther M, Wyatt JC, et al. Computer
generated reminders delivered on paper to healthcare
professionals; effects on professional practice and health

care outcomes. Cochrane Database Syst Rev 2012(12):
CDO001175.

Weaver S], Lubomksi LH, Wilson RE, et al. Promoting a
culture of safety as a patient safety strategy. Ann Intern Med
2013;158:369-74.

Dixon-Woods M, Cavers D, Agarwal S, et al. Conducting a critical
interpretive synthesis of the literature on access to healthcare by
vulnerable groups. BMC Med Res Methodol 2006;6:35.
Dixon-Woods M, Agarwal S, Jones D, et al. Synthesising
qualitative and quantitative evidence: a review of possible
methods. | Health Serv Res Policy 2005;10:45-53.

Alkin MC. Evaluation roots: a wider perspective of theorists’
views and influences. Los Angeles: SAGE Publications, 2013.
Shadish WR, Cook TD, Leviton LC. Foundations of program
evaluation: theories of practice. Sage, 1991.

Weiss CH. Evaluation research. Methods for assessing program
effectiveness. Englewood Cliffs, NJ: Prentice Hall, Inc.; 1972.
Weiss CH. Theory-based evaluation: past, present, and future.
New Dir Eval 1997;1997:41-55.

Weiss CH. Methods for studying programs and policies.
Upper Saddle River: Prentice Hall, 1998.

Aveling EL, McCulloch B Dixon-Woods M. A qualitative
study comparing experiences of the surgical safety checklist in
hospitals in high-income and low-income countries. BM]
Open 2013;3:¢003039.

Dixon-Woods M, Bosk CL, Aveling EL, et al. Explaining
Michigan: developing an ex post theory of a quality
improvement program. Milbank Q 2011;89:167-205.
Drummond ME Sculpher MJ, Torrance GW, et al. Methods
for the economic evaluation of health care programmes.

3rd edn. Oxford: Oxford University Press, 2005.

Portela MC, et al. Postgrad Med J 2015;91:343-354. doi:10.1136/postgradmed-2014-003620rep 353


http://pmj.bmj.com/
http://group.bmj.com

Republished review

103 Taylor CB, Stevenson M, Jan S, et al. A systematic review of acute care: a systematic review. BMJ Qual Saf
the costs and benefits of helicopter emergency medical 2012;21:448-56.
services. Injury 2010;41:10-20. 109 Eccles MB Armstrong D, Baker R, et al. An implementation
104 Barasa EW, Ayieko B, Cleary S, et al. A multifaceted research agenda. . Implement Sci 2009;4:18.
intervention to improve the quality of care of children in 110 Meltzer D. Economic analysis in patient safety: a neglected
district hospitals in Kenya: a cost-effectiveness analysis. necessity. BMJ Qual Saf 2012;;21:443-5.
PLoS Med 2012;9:e1001238. 111 Dixon-Woods M. The problem of context in quality
105 Rubio-Valera M, Bosmans ], Ferndndez A, et al. improvement. London: Health Foundation, 2014.
Cost-effectiveness of a community pharmacist intervention in 112 Burnett S, Benn J, Pinto A, et al. Organisational readiness:
patients with depression: a randomized controlled trial exploring the preconditions for success in organisation-wide
(PRODEFAR Study). PLoS One 2013;8:€70588. patient safety improvement programmes. Qual Saf Health
106 Salisbury C, Foster NE, Hopper C, et al. A pragmatic Care 2010;19:313-17.
randomised controlled trial of the effectiveness and 113  Sinkowitz-Cochran RL, Garcia-Williams A, Hackbarth AD,
cost-effectiveness of ‘PhysioDirect’ telephone assessment and et al. Evaluation of organizational culture among different
advice services for physiotherapy. Health Technol Assess levels of healthcare staff participating in the Institute for
2013;17:1-157. Healthcare Improvement’s 100,000 Lives Campaign. Infect
107 Rauh SS, Wadsworth EB, Weeks WB, et al. The savings Control Hosp Epidemiol 2012;33:135-43.
illusion--why clinical quality improvement fails to deliver 114 Schierhout G, Hains J, Si D, et al. Evaluating the effectiveness
bottom-line results. N Engl ] Med 2011;365:¢48. of a multifaceted multilevel continuous quality improvement
108 Etchells E, Koo M, Daneman N, et al. Comparative program in primary health care: developing a realist theory of
economic analyses of patient safety improvement strategies in change. Implement Sci 2013;8:119.
354 Portela MC, et al. Postgrad Med J 2015;91:343-354. doi:10.1136/postgradmed-2014-003620rep


http://pmj.bmj.com/
http://group.bmj.com

I\CPUUIIQIICU. 1HIVVY LU oLuuy IIIIPIUVCIIICIIL

Interventions: a brief overview of possible
study types

Margareth Criséstomo Portela, Peter J Pronovost, Thomas Woodcock,
Pam Carter and Mary Dixon-Woods

Postgrad Med J 2015 91: 343-354
doi: 10.1136/postgradmedj-2014-003620rep

Updated information and services can be found at:
http://pmj.bmj.com/content/91/1076/343

These include:

References This article cites 97 articles, 44 of which you can access for free at:
http://pmj.bmj.com/content/91/1076/343#BIBL

Open Access This is an Open Access article distributed in accordance with the terms of
the Creative Commons Attribution (CC BY 4.0) license, which permits
others to distribute, remix, adapt and build upon this work, for commercial
use, provided the original work is properly cited. See:
http://creativecommons.org/licenses/by/4.0/

Email alerting Receive free email alerts when new articles cite this article. Sign up in the
service box at the top right corner of the online article.

Topic Articles on similar topics can be found in the following collections

Collections Open access (35)

Notes

To request permissions go to:
http://group.bmj.com/group/rights-licensing/permissions

To order reprints go to:
http://journals.omj.com/cgi/reprintform

To subscribe to BMJ go to:
http://group.bmj.com/subscribe/


http://pmj.bmj.com/content/91/1076/343
http://pmj.bmj.com/content/91/1076/343#BIBL
http://creativecommons.org/licenses/by/4.0/
http://pmj.bmj.com//cgi/collection/unlocked
http://group.bmj.com/group/rights-licensing/permissions
http://journals.bmj.com/cgi/reprintform
http://group.bmj.com/subscribe/
http://pmj.bmj.com/
http://group.bmj.com



