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Executive Summary

Introduction

The emergence of new kinds of interventions to improve heatthquality and safety has led to
a rethinking of traditional health services and clinical resedntérventions intended to improve
guality and safety are often compleaciotetinical interventions whose targets may be entire
health carerganizations or groups of providers, dhdymay be targeted at extremely rare
events As such, evaluation qfatient safety practicd®SPsmustbe evaluated along two
dimensionsthe evidenceegarding the outcomes tife safe practices and the contextual factors
influencingthe practicesuse and effectiveness.

The nmethodologial criteria for assessing the quality of clinical intervention research and
evaluation studies may be insufficient for studies of the effectivenessarfipagjonal and
behavioral changeequired to implement a safety practibeleed, researcheod PSR often
have to assess, as clinical researclder whether an intervention worl$eyalso,as
organzational and behavioral researchdo,need to determinehethersuch practicewill

work in their own settinggj.e.,will theybenefit patientén their ownorganization with its
unique attributes). In addition to questions of effectiveness (whether, how, and whgrtters
work), it is also important to considenintended adverse consequences of implementing the
safety practiceln other words, like medications, quality improvemépi) @nd safety
interventions can have side effects, which must be anticipated and measured.

Origin of this Report

Over the past decade, major concerns about the quality and safety of medical estefaaed
Influential factors in our health care systemels as government payers, accreditors, and
employers have respondby creating a variety of incentivés promote quality and safetyhe
lack of consensus about the standarésites a risk thahe substantial investment in new
knowledge will be undermined by poor study design, flawed execution, or inappropriate
interpretation of study resultkr addition, policymakers are encouraging or requiring provider
organizations tamplement safe practices in the absence of explicit criteria for evaluating the
strength of the evidence supporting the practice under consideration or evidendaeabout
likelihood that patients will benefit

Recognizing this major gap in knowledge and understanding, AHRQ suppieetiel/elopment

of a report to identify criteria foassessing the contes¢nsitive effectiveness and safety of PSPs
Context isa particularly cruciaissuebecausét is believed to be key factor differentiahg the
interpretation of PSPs from clinical interventioResearchergolicymakersand providers
evaluating PSPs camot only whether robust evidence supptmsPSPbut also whether and
how they can implement the PSP in their organizattonimprove patient outcomes.

To address these gaps, the Agency for Healthcare Research and Quality Regeest for
Proposals (RFP) focused on developing criteria to assess the effectaedasdety of PSPs. In
the RFPguiding thisproject PSPs ardescribed a4nterventions; systems, organizational, and
behavioral interventions; and various combinations of thesegrdvide a realvorld basis for



committee deliberations regarding the research questions, the study ateestiggorking witha
panel of expertschose to focus on five PSPs representing vadsepscts of the patient safety
research field:

Checklists for catheteelated bbodstream infection prevention.

The Universal Protocol for preventing wrong procedure, wrong site, wrong persenysurg
Computerized order entry/decision support system

Medication reconciliation

Interventions to prevent ifacility falls.

agrwnE

Methods

In this 1year project, we assembled a@2mber Technical Expert Paf@EP) comprising
international patient safety leaders, clinicignajcymakers, social scientists, and
methodologistsWe met with the TEP three times, performed many literature reviews, conducted
five Internet surveys, and achieved consensus on the points below.

Key Findings

1. Important evaluation questions for these PSPs are:

a. What is the #ectivenesf the PSP?
b. What is the implementation experierafehe PSRt individual institution3
c. What is the sccess of widespreatioption, spread, and sustainabibfythe PSP?

Interpretation andignificance:Evaluations of PSPs should explicitly consider these three
guestions. Journals should consider asking researchers to report on them sepasately. Al
implementers will want to assess their experience across all three questions.

2. High-priority contexts for assessing contsensitive effectiveness individual institutions
are

a. Structural organizational characteristics (such as size, location,ifhatatus, existing
quality and safety infrastructure).

b. External factors (such as regulatory requirements, the presence in tin@lexter
environment of payments or penalties such asfpagerformance or public reporting,
national patient safety campaigns or collaboratigescal sentinel patient safety
evers).

c. Patient safety culturgnot to be confused with the larger organizational culture),
teamwork, and leadership at the level of the unit.

d. Availability of implementation and management tools (such as staff education a
training, presence of dedicated time for training, use of internal andieedback,
presence of internal or externadlividuals responsible for the implementationgdegres
of local tailoring of any intervention).



Interpretation andignificance: Context isonsidered important in determining the outcomes of
PSPsThe study investigators attie TEPjudged these four domaias the most salient areas of
context Thisrecomnendationhas broad implications for a variety of audiené&ssearchers

should be encouraged to measure and report on these contexts when describing a §t8&y of a
Consumers of research will want to look for such reports, which will influence their
interpretation of the study results aaflectthe applicability of the PSP to their setting
Accreditorsand regulators should be reluctant to mandate adoption of a given PSP if it appears
to be very dependent on context. In that case, they should also provide guidanceluat RSP
might need to be modified depending on locahtexts

3. There is insufficient evidenand expert opinion to recommepdrticularmeasursfor
patient safetgulture, teamworkor leadershipGiventhe plethora of existing measement
tools we identified and reviewed, our recommendation is to use whichever method seems
most appropriatéor theparticularPSPbeing evaluated

a. For patient safety culture, the measurements methods with the most suppohniewere t
AHRQ Patient Safety @ture Surveys, the Safety Climate Scaénd thaelated Safety
Climate Survey.

b. For teamwork, the most support was given to the [l@teénsive Care UnitNurse
Physician Questionnairep other measure received more than half the votes of
respondents.

c. For leadership, the measures receiving the most support were the ICUPKyssgian
Questionnaire, the Leadership Practice Inventory, and the Practice Ersto&oale.

Interpretation andignificance: Because the four areas of context descnbBdint 2, aboveare
judged highest priority, it will be crucial to develop and use valid measures ofrtiegiP
studiesResearchersise of common validated instruments wdoddter enableeaders to
evaluatenvhether published resultseaapplicable to themwn setting. The state of the science

here is immature, and funders and researchers are encouraged to continue to develdp standa
measures of the key domains of context.

4. The PSP fieldvould advance by movingastconsideringstudies of effectiveness asimg
“controlled trials”versus‘observational studies.” Althougtontrolled trials offer greater
control of sources of systematic error, they often are not feasitiierin terms of timeor
resourcesAlso, controlled trialsoftenarenot possibldor PSPsrequiringlargescale
organizational change ®SPdargeted at very rare eventdence strongevidence about the
effectiveness and comparative effectiveness of PSPs can be developed usirsgodesign
than randomizedontrolled trialsHowever, PSRvaluators are to be discouraged from
drawing caus@ndeffect conclusions from studies with a single pre- and post-intervention
measure of outcom&lore sophisticated designs (such as a time seristepped wedge
design, are available and should bsed when possible.

Interpretation and significance: Given the major push to improve patient sadetiyeafocus on
evidencebased practices (which are rapidly embedded in national standards such &sstlease
by theNational Quality Forumthe Joint @mmission, thénstitute for Healthcare Improvement
and others)it will be crucial todevelop standards for appropriate evaluations to answer key



safetyoriented questiong.heresultsabove will help journal editors, funders, researchers, and
implementes adopt robust study methods for PSPs, methods that most efficiently anskeyr the
guestions without undue bias.

5. Regardless of the study design chosen, criteria for reporting on the fglgennsin a PSP
evaluationare necessayypothfor anunderstanding of how the PSP worked in the study site,
and whether it might work in other sites:

a. An explicit description of the theory for the chosen intervention components, and/or an
explicit logic model for “why this PSP should work.”

b. A description othe PSP in sufficient detail that it can be replicated, including the

expected change staff roles.

Measurement of contexts in the four domains described in Point 2, above.

Details of the implementation process, what the actual effects were on st&farale

how the implementation or the intervention changed over time.

e. Assessment of the impact of the PSP on outcomes and possible unexpected effects.
Includng data on costs, when available, is desirable.

f. For studies with multiple intervention sites, asessment of the influence of context on
intervention and implementation effectivengssocesses and clinical outcomes)

oo

Interpretation andignificance: These criteri@tems af) are deemed necessary for an
understanding of PSP implementation and effeaess and the degree to which these elements
are sensitive to contextuture AHRQ-supported evaluations of PSP implementation should
adhere to the criteria developed by this proj€ctly through repeated assessments and
measurementsill it be possibléo determine the contesensitivity ofPSF, build the evidence
base for which contexts are most important, @etgrminenow they should be measured and
reported.

Recommendations for Future Research

Based on the group discussions and a formal voteedyEP, the most important needs for
future research are:

1. Developingand validating measures ofpatient safetyculture. Discussion at the panel
meetings indicated that several technical experts considered patient sdtetytoube the
overarching imprtant construct. This vieway explain whypatient safety culture received
majority support as a high priority for future reseawhereagesearch on leadership and
teamwork measures did not. Specific suggestions for future research included:

a. Developingvalidated measures of cultural adaptability to change

b. Assessindghe potential distinction between a culture of safetgulture of excellenge
and organizational culture.

c. Establishingconnections between aspectgaftient safetgulture and patient outcomes
or processesf care

d. Assessing correlations between measures



Additional comments thate received can be summarized as “we think teamwork and
leadership are important,5éveral measures are currently availdtded 'the mat

important thing at this point is for people to use them so we can start building someevidenc
about this construct.”

Developing criteria and recommendations, for what constitutes "reporting the

intervention in sufficient detail that it can be replicated.” More precise criteria for how
PSP interventions should be describedrantadditional researchn particular, the guidance
described herealong with that provided by Standards for Quality Improvement Reporting
Excellencg SQUIRE)and theNational Quality ForumNQF), need to be evaluateldoing

so will helpdetermine whicliPSPelements need to be describedrder toevaluate whether
the PSP is trulgffective. This also will help maximize the possibility of succes$f8P
replication with similar outcomes. Further research could also evaluatéehtof applying
these draft criterisegardingP SPdescriptions on the quality of PSP projects and published
articles Clearly, thoroughly describingSPsalso carhelpreaderdeterminethe relevance of
an evaluation study to othBSP<or other contextd-or exampleif a PSP requires an
individual behavior change such as hand-washing, then knamtgrgentiondetailsmay

help readers of the study assess whether the givetsragirelevant only to hangashing
interventions or if they could be applied to other types of PSPs requiring individualdrehavi
change Knowing the details of the intervention also could help readers of the study
determine how much the success of the PSP implementation depended on contextual issues
(e.g., organization or teamwork).

. Understanding the important items to measure and reporon for implementation.

Experts consider having comprehensive information about implementation key t@bleing
to replicate a PSRHowever little empirical evidencexistsabout whaimakesa description

of the PSP adequate for reportinggs&ssg what implementers need to knaihey are to

be ableto implement or adapt an intervention in their aetting, is ciitical. Most experts
considered "understanding the important items to measure and report onléonémiation”

to be related torceven the same as "reporting the intervention in sufficient detail that it can
be replicated. This view suggests that the distinction between “the intervention” and “the
implementation” may be an arbitrary lirend that ideal evaluatisrof PSP interventions

need to consider the implementation as part of the intervention.

Developinga theory-based taxonomyor framework with which to describe and

evaluate key elements of interventions, contexts, and targeted behavioddthoughthe
current project made a promising startnoeeting this neegrogress in this areaill require
additional developmertb produce a taxonomy that woubé both sufficiently broad based
and flexibleenough to be widely useful. Issues to be considered include whether a taxonomy
is thepreferablewvay to proceedor whether a more useful strategy might be to create an
explicit methodology thatesearchersould apply to specific problems and conteXist
another approach might be to dewase“assessment frameworkSome expertsounded
cautionary notes on this topic. They reported thapatient PSP researnfay betoo new to
apply a taxonomy dhis stageThey also reported that a single “unified” taxonomy may not
be sufficiently flexible for diverse PSPandmultiple taxonomiesnay beneededn any case
The countervailing view to these cautionary netasthat the field would not be wedlaved



by having a proliferation of taxonomies. Instedytreportedwhat is needed is a coherent,
sufficiently comprehensive taxonomy that can accommodate the challengesobjbct.

. Refining a framework for assessing the strength of a body of evidee We did
developmental work on an adaptation of the GRADE and Evideased Practice Center
(EPQ systems for assessing the strength of evidence across studies ofldiBSrk
warrants further development.

. Generating empirical evidence that the contextual factors identified in this project
influence the success of the PS®We acknowledgéhat most of the recommendations in the
report have a thiempirical evidence basehich simply reflects relatively immature

state of research in this still relatively young fieRLilding a stronger evidence base will
help future efforts at refining the recommendations presented here.



Chapter 1. Introduction

Patient safety research igagrly young fieldthatreceived substantial investment in the United
States after the Institute of Medicine’s 1999 landmark refmErr is Human sounded the alarm
and resonated with the public. They heard the salient sound bite that one “jumbo jegrdbpati
dieseach day from a medical error. In rapid response, theHederal agency for health care
guality research, the Agency for Healthcare Quality and Research (AlB®@inissioned an
evidencebasedoracticecenter (EPCJeam of researchers to devekpevidence report of
“patient safety practices” (PSP). The resultiagort,Making Health Care Safer: A Critical
Analysis of Patient Safety Practices, identified 79 practices, ranging from targeted clinical
interventions (e.g., the use of antibiotepregnated catheters to prevent urinary tract
infectiong, to clinical procedural enhancemef¢sg.,visualizing central line placement to avoid
inadvertent lung puncturgfo broad system changg@sg., promotion of a culture of safety and
teamwork to educe a range of possible failures in patient spfeBecause the evidence for the
effectiveness of tleePSPs was scant, accordinghe established evidentiary review lens
availableto the EPGat that timgwhich was in use bthe global consortiumfeystematic

review experts, the Cochrane Collaboration and their Effectiveness of PractiOegamization

of Care (EPOC) groyg the complex, systemsriented PSPs did not rise to the top of the list of
PSPs recommended for further implementation.

These EPC recommendations, while explicitly based on only one potential approadtifi thelis
evidence on practices, stimulated an important debate about whether the evitkamgiageded
adjustment for application to patient safety practices. The issuesher side of the debate are
well presented in two “Controversies” articisblished in JAMA in 2002, ard taken up again
more recentlyn other publications™® The interest in determining the approach to evidence
evaluation for patient safetyas also highlighted at the Second National Summit on Patient
Safety Research sponsored by the Quality {Atggncy Coordination Task Force (QuIC) in
November 2003 The panel reinforced thaftenit is not possible or practical to evaluate
implementatiorperformance using randomized controlled trials (RCTs), and as a result,
concluded that other types of research designs should be considered. In addition, the panel
recommended that AHRQ develop standards for patient safety research, @sfaefiynthas

of a body of evidence on a given PSP, based on a range of suitable research desighgiand ana
methods. Over the ensuing years, further efforts by national and internaticarakatgns (e.g.,
the National Quality Forum (NQF), the Joint Commissidnternational Center for Patient
Safety) have focused on approaches to identifying, prioritizing, and recommendiay fu
development and dissemination of PSPs or “Patient Safety Solutfons.”

AHRQ initiated the current project to respond to the debate on what constitutes eundence
patient safety by engaging in a structured process with experts fromdarénge of pertinent
fields, including human factors, organizational behavior, management sciences, maltilic he
evaluation sciences, implementation sciences, biostatistics, clinical medicirao=bdsed
medicine and patient safety. The overarching charge to the research team and expevépanel
to assist AHRQ in developing “criteria for assessing the evidence babe foontexsensitive
effectiveness and safety of patient safety practia@how the contexts (within which a patient
safety practice is implemented) can affect the effectiveness of that implemerithis charge
emanates from a wedlrticulated rationale described by AHR@r theRequest for Proposal
(RFP) that guides this projecandit is summarized by the project team in Figlire
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The diagram’s upper part displays a PSP, its context, and potential resultsdatizet testing
or full-scale roll out. The lower half of the diagram stylizes the key componentalafgon
and how they need to be fit together in evidence synthesis. The middle line represaptxis
of patient safety stakeholders for criteria to assess vgaittant safety practices work and in
whatcontext. Essentially, this project aims to strengthen the line between the toptand hoedt
of this diagram. Each part of the diagram is described further in the followitignseito provide
a brief rationale for the project.

Diagram Component: Patient Safety Practices

In the RFP that led to this projeétHRQ defined patient safety practices as “interventions,
strategies, or approaches intended to prevent or mitigate unintended consequirecdslivery

of health care and to improve the safety @lth care for patient®SPs may include clinical
interventionssystemsorganizational and behavioral interventions, and various combinations of
these.”

As implied by this definition, PSPs often include compon#rdsoften are constructed

differently at different points in time or in different settings. Figure 1 shows a gdP8R¢ with
small empty boxes as placeholders to describe the PSP’s components. The ddBoition a
highlights the diversity of PSRadthe potential for combining them to develop new PSPs.

SORTE Results
Effectiveness
Harms

Patient Safety Practice

Implementation

Adoption &

cmemme-QLIt@LIQ — - m e m i me - WHAT WOrKS in what context
Synthesis
Internal
Evaluation Validity T
* Constructs &= g
External

Logic Model = Validity

Figure 1. Rationale for examining patient safety practices to assess their effectiveness



Diagram Component: Context

The oval around the PSP in Figure 1 represents the organizational, behavioral, and broader
environmental context in which the PSP is embedded. Numkraders in patient safety
researchhave articulated the importance of context. In a forthcoming review for drkelW
Health OrganizationJohn @vretveit and colleagussite that an intervention’s effectiveness and
safety may vary according to context because of implementation differeameeged for
adapation of implementation, and interactions between contextual factors and the intaryenti
which result in modification to the t@rvention over tim¢Personal communicatiorome PSPs
addresspecific evidencévased therapiesvhile otherPSE are more abstraot diffuse such as
"training clinicians in teamworkLocal factors (such as staffing considerations) may require
changes in order to make the PSP implementable given the local or wider .cOntet
interventions that appear to be the same or carry the same label may in fatt ddfgrent

when implemented in various places and timeframes; and such differences may frcou
different outcomes. These considerations support a requirement that studies proisde prec
descriptions of the evaluated intervention, along with relevant featuresiofehgention

context including implementation processes.

For manycomplex interventions, there is a paucity of information about context and ifgamter
with the PSP. For example, the 2006 AHRQ EPC report on Health Information Technologies
(healthIT) by Shekelle and colleagues found that the interventions studied included not just the
technical aspects of the computer and software, but also the human factors gitte proj
management, and the organizational process change; and that these contextsialdaetoot
adequately described, making it is difficult for others to apply the studysdsalctual health

care setting? In another AHRQ EPC project on care coordination interventions to improve
health care quality and patient safety, McDonald and colleagues noted the nemuddgt

flexible evaluations tied tdheory, as well as actual needs of quality improvement
implementers® The authors called for more detailed descriptions of both the interventions and
the contexts in which they were tested to make any conclusions about outcomesaghitye r
interpretabled those choosing potential intervention strategies for their particular Gtanoes.
Thus, EPC investigators have also recognized the importance of context.

There is no standard definition of "context.” It may include detailed informabiout processe
of implementation, as well as barriers and facilitators relatétetorganizational and policy
environmenin which a PSP is implementethese factors have been shown to be critically
important to understanding the success or faifilee PSP For example, Pronovost and
colleagues discussed the importance of considering local context whilamiaig standardized
measures and evidence in their effort to reduce blood stream infections iganiirhey
found that it was both efficient and effective to standardize the technical aspeatdity
improvement programs while encouraging local modification of how the evidepe into
practice Similarly, a recent evaluation of thgorld Health OrganizationfHO) surgical
checklistfound an ovall reduction in adverse evenigt this was not consistent at all si(sse
http://www.who.int/patientsafety/safesurgery/ss_checklist/en/indeX.Hawvhluation of the
implementation effectiveness or barriers and facilitators will be important in astdémp
disseminate the WHO surgical checklist across the world.



Diagram Component: Results

Use of a PSP in a particular context may result in positive and negative outaochesi{g
unintended harms), shown as effectiveness and harms respectively in the box on taadght
side of Figure 1. In addition to these critical outcomes, gibtantially important effectsiclude
those relate eitherto implementation (e.g., uptake, cost, and ease of implementation iniially)
widespreadadoption and spread a PSPFigure 1 is a simplification, but neverthelesgosits
that the effectiveness, safeind other outcomes of a PSP may be affected by its specific
components; whergyhen and howthe PSP is implementedndwith whomandfor what
purposes th®SP is used; as well as by features of the external environment or larget.contex

Diagram Component: Criteria and Knowing What Works

The middle dotted line in Figure 1 sets up the overarching objective of the currewt.proj

inform stakeholders interested in improving patient safety about what workscin eamtexts,
AHRQ has called for contexdensitive criteria to assess PSPs. Therefore, the goal of developing
criteria and guidance on evaluations of PSPs is to understand the relationsigenB&Ps and
their intended and unintended results in particular contexts and configur&paa#ically, the
agency suggests that:

Establishing more appropriate criteria for evidence reviews of patierty gabctices can be
expected to have three closely related effdgtst, the criteria should broaden the scope of
patient safety practices that can be assessed for effectiveness and safety basatifien sci
evidenceSecond, the availability of the criteria will strengthen research studiesréha
assessing those practic@sird, if developed in a way that is usable to implementers of
patient safety practices beyond researchers (e.g., individual clinibealgh policymakers,
and patient advocates), criteria can be applied in situations wheresR&mRs$ be evaluated
for individual and institutional learning without regard to publication in pegewed
journals(per theRFPfor this project see www.ahrg.gov/fund/contarchive/rfp0910001.htm

Diagram Component: Evaluation and Synthesis

For context-sensitive evaluation of PSPs, evidence synthesis promises to asstEmbhtion
from individual studies, ultimately determining howdiaw togetherriformation for each of the
four puzzle pieces (Figure 1):

Constructs about the PSP, its components, context factors, outcomesyartd measure
accurately these constructs

Logic model or conceptual framework about the expected relationships amongahsisacts.
Internal validity to assess the PSP results in a particular setting

External validity to assess the likelihood of being able to garner the sants nesulother
setting

A number of individual studies, with a broad range of research and evaluation desiye
needed to answer satisfactorily the many questions of interest to the patetptfield for a
given PSPInitial key questiongor evaluation and synthesis put forth by AHRQ include those
focused on effectiveness, implenteion and adoption cgpread.
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In summary, this project aims to advance the patient safety field by usinggthliterature
reviews and structured expert panel consultatigresent a conceptual framework and a set of
rigorous evaluation criteria for assessing and guiding studies on PSPs andntesits The
report presentsmainitial conceptual frameworknitial criterig anda path toward developing
comprehensive set of rigorous evaluation criteria for assessing and guidieg stadtSPs and
their contextsBased on the framework and criteria, we identify the types of research and
evaluation models and methods that experts judge to be mostfosefiVancing the field of
patient safetyWe develop specific criteria for assessing the rajondividual studieswe also

lay out methods and criteria for synthesizing sets of studies to assessriiebodsy of

evidence related to specific PSPs and their contéxtally, we identify issues and questions for
future analysis of and researam BSP methodology.

The litmus test for the project will ultimately come from those on the frontlines ohpatety
improvement effortsWhat information will help those who are accountdbigheir health
systemor the Nation’s performance in terntg health care quality and patient safetyRat
methodology guidance will enable those who are conducting systematic evideposs tevi
address key questions about PSPs? What material in the report will easeéss pf primary
knowledge generation for researchers and evaluators of PSP interventiorig@kédmeme
messages will support research funders’ ability to continue to move the fiekrdoiovits
ultimate goal of making health care substantially safer for the puldie®elquestions shape the
reporting of our approach and recommendations in the subseipagiés.
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Chapter 2. Methods

This projectrepresents collaboration between the project team and an interdisciplinary group of
patient safetyrad methods experts, called thechnical Expert Panady TEP. Each key step of

the project required both preparatory work on the part of the project team and then abosider
and discussion by the TEP, with synthesis of the TEP discussion and decisions then thade by
project teamThefigures on the following pages give an overview of the methods, \&hgch

more fully described in Appendix Aart 1

The five goals of the project were to

1.
2.

Form an interdisciplinary panel of expettsassist with all phases of the project

Identify a diverse and representative set of patient safety practices to be unsial as
subjects As noted in the RFP, "to help iteratively develop criteria for rigorous andrsytite
assessment of the contesdnsitive effectiveness and safety of PIP®y should be in
adual use, promising in terms of underlying logic models for achievingteiéeess, safety,
and generalizability, ...address high impact and diverse patient safety proatems
represent the contexts in which patient safety is an important concern..."”

Identify research and evaluation models, methods and designs to rigorously evaluate the
patient safety practices identifiadd "in considering research designs and methods,”
identify or develop approaches that measure contexts and implementatiosgsondSP
interventions and suggest how collection of contextual and process data needed foigassessi
the generalizability of the PSP can be combined with designs that are strongyioal iswhd
construct validity. Pay close attention to assessing both the positive and negptivts iof
PSPsPay close attention to identifying appropriated measures of aspect&Rlie
Developa set of criteria, including criteria for strength of evidence, to be usedgessing
future studies and reporiSriteria are necessary to guide bdh future assessments of
evidence and safety relative to the effectiveness, implementation, and adoptien of t
identified types of PSPs; ank)(systematic reviews of patient safety evidence.

Identify specific needsof future development of theories, constructs, and
research/evaluation designs and methods to further strengthen evaluations afidPSPs
criteria for systematic review

In Figure 2, the selection of the “diverse and representative patient safetiggs (goal 2
above) the project team udehe literature, expert input, and information from other sources
(such as the project officer, the RFP, etc.) to develop a list of canBig&eThis list was then
voted on by the TEP, and the results of the vote were used by the project team folgelect
PSPs, based on a number of criteria such as setting, regulated use, etc.daresare detail
later. There were remaining questions about the need for a polibleSP, and this too was
put to the TEP in an exail vote The results of this process led to the final sdivefdiverse and
representative PSPs, which was affirmed by the. TEP
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Candidate
PSPs

-

- LIT SCAN

- EXPERT

INPUT

- OTHER

SOURCES
>,

.

- Use of preoperative anesthesia checklists

- Continuous oximetry monitoring in
patients receiving PCA or neuraxial
blocks

- Review prompts for drug interaction,
overdose, and allergy

- Use silver-Alloy catheters

- Use external condom catheters for men

- Use sterile procedure for catheter insertion

- Use antibiotic- Impregnated central venous
catheters

- Antibiotic prophylaxis for surgical
procedure

- Perioperative glucose control

t of p tive

normothermia for paticnts

- Use barrier precautions to prevent spread
of nosocom lal infections

- Use low osmolar contrast media
- Use two patient identifiers for transfusion
- Etc.

- E

TEP

INPUT !

! Premeeting internet survey + April 24 TEP Meeting
* Email 6/1/09

Figure 2. Selection of the diverse and repr

Short List of
Candidate PSPs

- Central Venous catheter checklist
= Universal protocol

- Barrier precautions package

= Hand hygiene campaign

- Restraint procedures

- Medication reconciliation

- CPOE + CD5S

- Use of clinical pharmacists

- Do net use abbreviations campaign

- Read back - critical test result
system

- Fall risk assessment and reduction

- Institutional error reporting

- Comprehensive unit-based safety
program

PROJECT TEAM
CONSIDERATION

Proposed Final
List of PSPs

- Checklist for blood stream
infections

- Universal protocol to prevent
wrong site surgery

- CPOE + CDSS

- Practice to reduce falls

and either
a) Medication reconciliation
b) Rapid response team

esentative patient safety practices ( PSPSs)

Final List of
PSPs

- Checklist for blood stream
infections

- Universal protocol to
prevent wrong site
surgery

- CPOE + CDSS

- Practice to reduce falls

- Medication reconciliation

TEP
FEEDBACK ?

In Figure 3, regarding evaluation questions, the project team (again usingrétarktenput
from experts, and their own experiences in quality improvement and patiegtreagsrch)
developed a draft monograph propodiniggebasic types of evaluation questiombis
monograph was reviewed by the TEP and then discussed at the July 17TEF009

teleconferenceA revised set of evaluation questions was then prepared reflecting the TEP’s

input.
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-uT

- EXPERT
INPUT

- OTHER
SOURCES

Candidate
Evaluation Questions

Final List of
PSPs
(from figure 1)

Effectiveness Questions

- Is the study PSP more effectve in reducing -
patient hanm than an albemative?

- Is the study PSP more effective than usual care?

- Is the study PSP safe, economical, acceptable  for
patients expenencing it?

Implementation ience Questions

- What changes ocour in the study

- Chechlist for blood stream

infections

- Universal protocol to

prevent wrong site
surgery

- CPOE + CDSS
- Practice o reduce falls
- Medication reconciliation

organization/onganizational unit during/after
i P?

- Ong's dinical performance, economy of care

defuery, culturelattiudes o Refined List of
) Umu‘g and its p.mdiﬂrsm on the Evaluation Cuestions

l

| 3 types of Evaluations Questions:
Adootion and Spread Questions
- How fully was the study PSP implemented? (mode TEP =

"  [Effectiveness & Comparative Effectiveness

TEP
FEEDBACK

adherence, penetrationreach within sites) T /S

- How easily did the study PSP spread? 1 II
|economy/costs, speeditimeline for INPUT i i 3
implementation, # tion of that are appropriate to the evaluation
organizationsfunits adopting) ‘Question

- How wellieasiy was the study PSP maintained? L=
{maintenance costs/resources, duration of " B

implementation) .

* April 24™ Meeting
2 July 17™ Meeting

Figure 3. Evaluation questions

Final Evaluation
Question List

In Figure 4, regarding study designs, the project team used existintutiggpéus input from
experts, including key methods experts on the TEP, to come up frétmework of study

designs linked to evaluation questions and contexts. The issue about study design centi@eued t
a topic of discussion at the July 17, 200P teleconference, as well as the NovendbBgr 2009
faceto-face TEP meetingrhe results informed the report chapter on study design, presented in

Appendix Il,as well as the criteria for evaluating the body of evideAoeamportant result of
this process was tHEEP'srecognition that prior arguments conceptualizimg issue as

“randomized controlled trials” versus “observational study designs” obscupedtant elements
of assessment that should be included in any well-done evaluation. Another importawf result

this process was the TERgreement owhich ofthoseassessmemtiementsvere nost critical
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Candidate
Study Designs

Lontrolled trial
Randomized controlled trial
Simple comparative controlled trial

Stepped-wedge design
Etc. Linked Study Designs, Evaluation _ ]

Questions and Contexts Final Linked Study
Before/after Designs, Evaluation
Interrupted time series Target Evaluation Question Questions and
Etc. Types Related to Whether a Contexts

PSP Works

Pre- I
subjects/organizations .
Policy science evaluation TEP Key Designs TEP
Realist evaluation

Statistical control methods INPUT ' ) ) INPUT 2
Specific Study Questions

Etc. e
EXPERT - Related To Setting That Are ‘ -
INPUT | | Post only {and during) on Appropriate To the -

participating subjects/organizations Evaluation Question Type
Audit or monitoring designs

Case study evaluation i
Realist evaluation Key Context and Analysis

Simulation Considerations
Consensus assessment
Descripiive or variations studies
investigating predictive effects
Etc.

1 April 24 TEP Meeting
2 July 17 TEP Meeting

Figure 4. Selecting study d esigns

In Figure 5, regarding the selection of contexts, the project team agaiexistty literature,
theory, and expert input ttome up with a candidate list of potential contexts important for
assessment in this projedtis list was shortened as a result of TEP input in an Internet survey
plus discussion at the July 17, 200BP tleconferencerhis shortened list was then the subject
of a literature review by the project team, assessing the evidence for tieaaeflof these

contexts on implementation effectiveness or outcomes. This information helpe@guide
discussion by the TEEat the Novembet-5, 2009meeting Subsequeht, a revised Internet
survey was completed by the TEP, resulting in the final list of contexts.
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= LITERATURE
SCAN ON
SPECIFIC
PSPs

= EXPERT
INPUT

= OTHER
SOURCES

Final List of
PSPs
(from figure 1)

Refined List of
Evaluation Questions
{from figure 2)

- Checklist for blood stream
infections

- Universal protocol fo
prevent wrong site
surgery

- CPOE + CDSS

- Practice to reduce falls

- Medication reconciliation

-y

Candidate
Contexts

Leadership
Culture
Communication
Teamwork
Hospital
characteristics
- Unit characteristics
¥ - Clinician
characteristics
Patient
characteristics
Preexisting

performance
Regulation
Structural supports
Etc.

Figure 5. Selecting contexts

In Figure 6, regarding selection of criteria for assessing cosémdiivity, the project team
took the shortened list of contexts and reviewed available methoasasiuring the key contexts

3 of Evaluations ions:
"  Effectiveness

" Implementation

" Adoption/Spread

Specific § g - ]

settings that are appropriate to the
- -

"  Efe.

TEP
INPUT !

Refined List
of Contexts

TEP
INPUT 2

Teamwork

Literature
TEVIEW On
reporting of
contexts in
PSP literature

Further
Refined List
of Contexts
TEP
INPUT *
| |
Teamwork

Final List of
Contexts

Teamwork

July 17™ Meeti

3

! Pre-meeting survey monkey +

? Movember 4-5 Meeting
Post-meeting internet survey

that present measurement challenges (teamwork, leadership, patientsdafiety and
organizational complexity). This literature review, in addition to the reviewidéace

developed in Figure 5, was then used by the TElext criteria for measuring these contexts
This was done during a discussion at the é&folver4-5, 2009TEP meeting anth a subsequent

Internet survey.
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TEP
METHODS
EXPERTS INPUT

Refined List of
Contexts
(from figure 4)

Teamwork

1>

In-depth Literature
Review on
Evaluation,

Methods, Meirics,
Effects on PSP,
Criteria for
Evaluation®

Final Draft Criteria

Draft Report on
Evidence Regarding
Contexts

Literature Review
Oon
Contexts

Draft
Sept 17, 2009

Teamwork

Recommendation to measure teanmwork at the level of the
unit fior interventions to reduce catheter-related bloodstream
infections, the universal protocol, medication reconciliation
and interventions fo reduced falls in healthcare facilities. A
number of teanmork measures cumently exist, the evidence
base is foo thin to endorse a particular measure as being
"best "

" July 17 — Sept 17
? November 4-5 Meeting

Figure 6 . Selecting c riteria

Finally, to identify specific needs for future development and researclirsiveurveyed the
project teamWe then received feedback from the progtiter as well as the project team

TEP
REVIEW

>

Report on Evidence
Regarding Contexts

Literature Review
On
Contexts

l

Measure using:

Teamwork

Safety Attitudes Questionnaire
Patient Safety Culture and Teamwork

Survey
Team Climate

Inventory

Team Characteristic Questionnaire

Formal TEP Voting’

before surveying the entire TEP after the Novembgr 2009meeting.
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Chapter 3. Forming an Interdisciplinary Panel of
Experts

The technical expert pan@EP)is averyimportant aspect of the proje&anel composition
matters both in terms of the panel output and the external credibility of the output. In short, one
wants the most relevant disciplines to be represented by the experts withatesigexternal
credibility in their field, since others in their fieldll in part base their acceptance of the

resulting criteria on their trust in the experts who contributed to the development.

With these principles in mind, wermedan expert panel with broad representation in terms of
both the methods of evaluation of effectiveness, implementation, and safety and iafterms
diverse groups of patient safety literature stakeholiéesincluded recognized experts from
different patient safety topic areas (such as hdaJthospital-acquired infections, etc.), plus
front line health care delivery experts and a journal editee.members of the TERre listed in
Table 1 and their bioparagraphs can be found in AppendiRakt 2

Table 1. Expert panel members: Stakeholders and m ethodologists

Name Quialifications

Dr. Alyce Adams Brings expertise on the determinants of suboptimal use health care services
among disparities populations, including racial differences in medication
adherence and the impact of changes in health policy on access to high quality
health services and health outcomes for vulnerable patients.

Dr. Peter Angood Inaugural Senior Advisor for Patient Safety at the National Quality Forum
(NQF), overseeing development and maintenance of the NQF Safe Practices
program and the NQF Serious Reportable Events program and providing
oversight for NQF-endorsement of Measures for Patient Safety.

Dr. David Bates Brings an information technology and medication safety perspective and helps
lead the Center of Information Technology Leadership at Partners HealthCare
System, Inc; served as the Center Director on one of three national Centers of
Excellence in Patient Safety and Research supported by AHRQ.

Dr. Leonard Brings expertise in quantitative methods, health services research, and

Bickman program evaluation; Betts Professor of Psychology and Director of the Center
for Evaluation and Program Improvement, Peabody College, Vanderbilt
University.

Dr. Pascale Brings expertise in human factors engineering and is the Procter & Gamble

Carayon Bascom Professor in Total Quality and the Director, Center for Quality and

Productivity Improvement at the University of Wisconsin, Madison.

Professor Sir Liam  Chief Medical Officer for England, United Kingdom; principal advisor to the

Donaldson United Kingdom Government on health matters and one of the most senior
officials in the National Health Service (NHS). International leader in health
care quality and safety and director of the WHO World Alliance for Patient
Safety.
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Name

Quialifications

Dr. Naihua Duan

An accomplished practicing biostatistician with research interests in health
services research, prevention research, and sample design and experimental
design, a Professor of Biostatistics (in Psychiatry) at Columbia University, and
the Director of the Division of Biostatistics and Data Coordination at New York
State Psychiatric Institute.

Dr. Donna Farley

An expert at conducting rigorous program evaluations of quality improvement
initiatives and patient safety interventions who led RAND'’s Patient Safety
Evaluation Center, funded by AHRQ, to evaluate the Federal Government’s
national patient safety initiative.

Dr. Trisha
Greenhalgh

A general practitioner with research expertise in complex innovation in health
care, especially electronic health records and the use of narrative methods in
health services research.

Dr. John Haughom

Senior Vice President of Clinical Quality and Patient Safety for PeaceHealth, a
non-profit, integrated health care system in the Pacific Northwest; responsible
for clinical improvement, patient safety initiatives, health services research,
outcomes measurement, and all information systems initiatives.

Dr. Eileen Lake

Brings expertise on the contributions of the nurse's work environment and
clinical nursing expertise to patient outcomes, as well as expertise on methods
for outcomes research.

Dr. Richard Lilford

A physician with expertise in Bayesian analysis and interests in patient safety
(particularly as applied to obstetrics/gynecology) who co-authored the recent
four-part series on “An epistemology of patient safety research.” Dr. Lilford’s
associate, Dr. Celia Brown, attended the first TEP meeting in his place. Dr.
Brown brings expertise in the epistemology of patient safety research and in
economics, public health, epidemiology, and biostatistics.

Dr. Kathleen Lohr

Brings over 35 years of experience in health services and policy research; was
founding director of the RTI International-University of North Carolina
Evidence-based Practice Center and the RTI DECIDE Center; now serves as
senior advisor to both.

Dr. Gregg Meyer

Expert in quality improvement; Senior Vice President for the Center for Quality
and Safety at Massachusetts General Hospital, Co-chairman, NQF Executive
Institute Task Force on Safe Practices; and previously, Director of AHRQ'’s
Center for Quality Improvement and Patient Safety.

Dr. Marlene Miller

Expert in pediatric quality and patient safety; Vice Chair for Quality and Safety,
Johns Hopkins University Children’s Center; Vice President of Quality
Transformation for the National Association of Children’s Hospitals and
Related Institutions.

Dr. Duncan
Neuhauser

A health services researcher, nationally recognized for research in hospital
management, quality improvement, and clinical decision analysis.

Dr. Gery Ryan

An expert in a wide range of qualitative methodology and research and
evaluation design.
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Name

Quialifications

Dr. Sanjay Saint

Director of the VA/University of Michigan Patient Safety Enhancement
Program; his research focuses on hospital-acquired infections.

Dr. Kaveh
Shojania

A leader in identifying evidence-based patient safety interventions and
effective strategies for translating evidence into practice; co-authored EPC
patient safety reports with Wachter.

Dr. David Stevens

Leader of the SQUIRE project, the editor of the journal Quality and Safety in
Health Care, is with AHRQ's Center for Quality Improvement and Patient
Safety, and directs the Association of American Medical Colleges’ Institute for
Improving Care.

Dr. Steve Shortell

Dean of the UC Berkeley School of Public Health and an expert in
organizational management and behavior, quality improvement, and health
services research.

Dr. Kieran Walshe

A health services researcher who is an expert in theory-driven evaluation and
in clinical and organizational governance.
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Chapter 4. Determining the Target Patient Safety
Practice s

We selected five types of patient safety practices (PSPs) for the diverse anehtapfivesset
of practices on which the rest of this project focused:

Checklists for catheterelatedbloodstream infection prevention.

Universal Protocol for preventing wrong procedure, wrong site, wrong persomysurge
Computerized physician order entry and decision support system.

Medication reconciliation

Interventions to prevent ifacility falls.

agrwnE

We selected these five PSPs after conducting a series of activities,vamelofvas a survey
of the TER The full results of that survey are found in Appendix B. Our definitionthéor
PSPs follow

Universal Protocol

The Universal Protocol for Preventing Wrong Site, Wrong Procedure, Wrong PersorySurger
was created by the Joint Commission and became effective int Zb@4protocol consists of
three components: conducting a precedure verification process, marking the procedure
site, and a ‘time out” session before starting the procedure. The protocol targetsareer

event but one that presumalidya preventable eveftlt was designed to address surgery
errors with tragic consequences but has since been adopted in other fields or has been
expanded to nosurgical fields® The Joint Commission recommends the use of a checklist
but does not mandate @hecklists seem to be a prominent way to implement the Universal
Protocol and to ensure that its components actually take place.

Medication R econciliation

Medication reconciliation is the practice of acquiring an accurate medicationytasteach
transition in caré.It aims to reduce adverse drug events that result because of medication
information that is lost as patients transfer from setting to anotheMany different
medication reconciliation interventions have been developed for use by healthovaderpr
but most rely on two main components:

1. Development of forms and procedures to capture information and compare for
discrepanciefrom different sources (e.g., primary care, admission, discharge).
2. Work flow and role assignment among providers (and sometimes patients).

In addition, interventions often include education of providers (and sometimes patients)
the new processes and paperwork (or electronic tools) and audit and feedbackgegardin
compliancewith theprocess anthebenefits of reconciliation.
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Computer ized Physician Order Entry (CPOE) and Decision Support
Systems (DSS)

CPOEcan be thought of as direct entry of medical orders into the comp@8has been
described as "a wide range of computerized tools directed at improving jpatient
including computerized reminders and advice regarding drug selection, dosagejonigrac
allergies, ad the need for subsequent ordérsldwever,DSSvary substantially in their
features and capabiliti®dn this context, DSS refers to decision support regarding
prescribing to help reduce adverse drug events (check for dosing errordruiyug-
interactbns, etc.).

Fall Prevention Programs

Many different interventions have been developed to preventifatlsding multifactorial

falls risk assessment and managemexercise, environmental modifications, education, and
review of drugsand programghattarget riskfactor reduction (identifying and reducing fall
risk factors that can be removed or reduced). Risk factor reduction is one componestt in m
programs (e.g. a clinical medication review by a pharmaedtreatment of care home
residents)Most falls prevention interventions in institutions are a combination of
components (multiactorial) thatmay be prescribed for the implementers by label in a
“bundle” (e.g., “implement an education program for staff and residents, resssassnt,
nonslip mats, and medications review — how you do this is up to you”) or not prescribed for
the implementers, instead it is a “menu” of labels and exarmoleswhichimplementers
choose.

Blood Stream Infection Prevention Efforts

A large variety of patient safety interventions have been evaluated for rgaecitral line
associated bloodstream infections (CLABSWost are technical, such asoiding the
femoralinsertion site and use of specific skin disinfection solutions. However, morelyecent
a few stuées have been oriented towards quality improvement and human factors issues,
including elements such as staff education, infection control programs, andcieétiba
defined the patient safety practice for catheddaited infectioror CLABSI prevention as
practices, policies, or checklists to reduce the rate of infections acquiredsast @t
placement and maintenance of intravascular catheters in hospitalized patients.

References for Chapter 4

1. The Universal Protocol for Preventing Wrong Site, Wrong Procedure, and Wrong Person
Surgery.Washington, DCThe Joint Commissiqr2009.Available at
http://www.jointcommission.org/PatientSafety/UniversalProtodatcessed March
2010.

2. Kwaan MR, Studdert DM, Zinner MJ, Gawande AA. Incidence, patterns, and prevention
of wrongsite surgeryArch Surg. 2006 141:353-7.

3. Angle JF, Nemcek AA, Cohen AM, et al. Quality improvement guidelines for pregenti
wrong site, wrong procedure, and wrong person errors: Applicatioheafoint
Commission "Universal Protocol for Preventing Wrong Site, Wrong Procedure, Wrong
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entry with clinical decision support on the rates of adverse drug evesistématic
review.J Gen Intern Med. 2008; 23(4):451-8.
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Chapter 5. Key Evaluation Questions

Our framework is based on three key types of questi@igdescribe three different aspects
of patient safety practicé®SH evaluation(Figure 7)

1. Effectiveness Questions
- Is the study PSP more effective than usual care?

- Is the study PSP more effective in reducing patient harm than an alternate approach?

2. Implementation Experience Questions

- What changes occur in the clinical or economic performance of the study organization/organizational unit
during/after implementation of the study PSP?

- What changes occur in staff/clinician culture/attitudes during/after implementation?

3. Adoption or Spread Questions

- How easily did the study PSP spread (economy/costs, speed/timeline for implementation, #/proportion of
organizations/units adopting)?

- How well/easily was the study PSP maintained (maintenance costs/resources, duration of implementation)?

- Were there any unintended changes or incidents during or after implementation?

Figure 7. Three types of evaluations assessing the results of implementing PSPs

We hypothesized that fully addressing conteusitiveeffectiveness and safety would
require studies addressing all three types of PSP evaluation questions, anchthat ea
evaluation question type would imply different methodological approadiete an
important result of this project is a more expansiven\oéthe characteristics of ideal studies
of PSP implementationsffectiveness questiorae often assessed usexperimental or
guasiexperimental designgnplementation experienapiestions frequently usepae-post
design; and adoption, spread,sistainabilityquestions would requirat a minimum,
observational or descriptive designs. Questions on context sensitivity could led fram
terms of each type of evaluatiorhe information orffectivenessimplementation
experience; anddoption, spredor sustainabilityn relationship to context would be part of
the full picture of final judgments on contexrsitive effectiveness and safety

The conceptual framework we defined is in line with the multi-modal approaches adten us

in the PSP fieldSaying that an effectiveness study should have information on the process or
completion of implementation relative to context, for example, will be meaningless if
recognition is not also given to the multiple designs indicated by the differestdf/pe

guestions. In other words, we are not interested in someone’s opinion of the implementation
process or of how context affected it; we are interested inagarandomized trial that

reports an overall PSP effectiveness result without data on contexcafteot be effectively
applied Similarly, knowing that smaBizepractices did worse on PSP outcomes than larger
ones (context) may be somewhat useful,itoistnot likely to be as useful if data have not

been collected to understand what went wron@énsimaller practicegor example, was the
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PSP fully implemented in these practices? Did seiadl practices that succeeded better in
implemening the PSP show greater impact expected outcomes? Thus, combined
approaches are favored that simultaneossgk rigor in precision regarding effectiveness
while also reporting key contextual features,ahdossible assessing contextual inferences
on the outcomes of effectiveness, implementation experience, and adoption or spread.

Within the timeline for this project, we focused most of our efforts on the firkiaian

guestion — effectiveness and how it is influenced by context — and did noa@diass the
evaluation questions about adoption and spread.
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Chapter 6. Description of Ideal Evaluation Methods
Overview

The overriding finding of our project is that in order to better understand the context
sensitivity of the effectiveness and safety of patient safety pra(#&#3s)ve need to move
past the discussion of the merits of the traditional study desigresl at assessing causality
(e.g., “randomized trials” versus “observational studied’®. also need to pay far more
attention to other important features currently missing from most publispedsof PSP
implementationsThese features include:

A presentation of why or how the PSP should work. What is the theory supporting why

this particular intervention should influence the target patient safety ou2cdfhat is the
logic model for how the PSP should work?

A description of the PSP in sufficient detail that readetgdreplicate it PSPs are ofte
complex interventions and cannot be described in @& sentences.

A description of key contextual domains.

A description of the implementatiomqeessFor many PSPs, the line between the
intervention and the implementation is not sharp, and the intervention and
implementation may be considered to be a single construct.

An assessment of what actually happened during implementatibe BSPWhatwent
as plannedand what happened that was unexpected?

An assessmeirf the results achievedcluding benefits andarms.

An analysis of how the effectiveness and safety of the PSP varied as a fundtiekeyf t
contextual domains.

The remainingevenchaptersof the reporaddresshese features in more detail.
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Chapter 7. The Importance of Theory

“There is nothing so practical as a good theory”
Kurt Lewin (1952)

Handwashing by hospital staff is a patient safety practickely advocated to reduce hospital
infections. But how does hamwdashing workto reduce infectior’isOn one level, it is because
bacteria cause diseasand handwvashing kills bacteriaOn another level, a handwashing policy
works because—and only to thaent that—staff regularly wash their hands between patients
Those in charge of implementing handwashing policies might come up with a rangasdbide
achieving regular handwashing, suchrestalling motionactivated alcohebased antibacterial
dispensers at every room entrance in the hospital or instituting an educatiopaigrathat
emphasizes doorways as the reminder to wash your feugd&very time you pass through a
door, wash your hantjs

The above paragraph contains two types of "tiestregarding the effectiveness of
handwashing. The first is a theory of how handwashing reduces hospital acquirednsf€he
second is a theory of how to establish handwashing as busisessal in a particular
organization. More generally, theaiabout patient safety practices (PSPs) may fall into two
types: theories about how a given PSP results in better patient outcomesr(ss called the
"PSP action theory") and theories about how to establish and implement P8&ieoPSP
implementabn theory") Both types of theory are important. It would be difficult to promote a
particular PSP without a rationale for why it might reduce harm, and knowingthe P
implementation theory enables decisionmakers and those responsible for imatemeat
understand the mechanisms of action at the study site and thus to devise waysouat carryar
actions and changes in their situation. In practice, it may be difficult to setatinguish
between the two types of theory (how a given PSP wordk$aw to implement it), as PSPs are
often multifaceted or embedded within more complex programs.

Changing provider and organizational behavior to apply effective PSPs in routicelcli
practice is challenging. The implementation of PSPs has only recently bémsubject of
research. Implementation success is known to vary. This variation may be duerendés in
implementation methods, in implementation fidelity, and also in differences in ttexton
which implementation is performed. Howeysuch studies of change rarely describe the
implementation or the context and do not allow “generalization through theften a more
efficient and appropriate method of generalization than study replication ynpoasible
settings. Neither do theyqvide theories that might explain variations in outcomes. Without
these descripons or explanations, decisionmakers lack information to make choices about what
is requiredfor successful implementati@i PSPsn their service and how to implement them
effectively.

One way forward is to carry oututtiple studies of PSP implementatimnmany settings so that
decisionmakers cdearn from studies in settings similar to theirs. For example, audit and
feedbackarevariably effective in changing provider behavior and clinical outcdriié® effects

of this intervention may vary according to elements such as caftisgdback (e.qg.

comparative or not, anonymous or not), intensity (e.g. monthly, annually), method of delivery
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(by peer, or nofpeel, duration (6, 12 or 24 months), and context (intensive care or nursing
home). Varying only five elements produces 288 combinations, without accounting for the need
for replication or addition of co-interventiofg\n alternative and more realistic and efficient
approach is to use theories relevant to PSP implementation within evaluations and provide
information that allows decisionmakegsbetter assess implementation feasibility or how best to
implement the PSHror example, an evaluation of implementation oél@&atronic medical

record at a hospital in Sweden was based on theories of implementation. The anthaogs' f

that implementation success was associated with factors in Rogers' dhéwr\piffusion of
Innovation (plus additional factors postulateddogvious research) strengthens our confidence
in the us§efulness of that theory and those factors to predict successful imptemémtather
settings:

What is “the PSP implementation theory”?

The concept of the PSP implementation theory build®lated ideas such as the “logic
model,” “treatment theory® “program theory® or “theory of change™° A longer overview of
theory in quality improvement has been published by &mdtolleagues:

A logic model describes how an intervention is understood or intended to produce particular
results? The logic model proposes a chain of events over time in effesg-patterns in which

the dependent variable (event) at an earlier stage becomes the independeat(catiabl

event) for the next stagé“Treatment theory” describes the process through which an
intervention is expected to have its effects on a specified target populatitns case,

providers or organizatiorsThis “small theory” is not a protocol that requires very specific
prescribed actions. Insteaitlis a set of principles that together are hypothesized to bring about
change in the particular situation. These principles might be enacted in séemrhways,

but theyall would achieve the same “functionS’and intemediate objectives on a chain of
events thatiltimatelyleadto improved patient outcomes.

In the field of program evaluation, program theory is defined as the “conceptualdiadises
program: “Comprehensive evaluations address the theory by carefully defiaingmponents

of the program and their relationships and then examining the implementationeof thes
components and how they mediate outcomi&Experimental designs use “theory” in the sense
that the evaluation is designed as a prospectivefteshypothesis. In contrast, in theory-
informed program evaluation, the program theory is either a prospective model of how the
components lead to the intended results, or a retrospective explanation of how or why the
program progressed as it did> ®

A “theory of change” is usually used to describe how those responsible for inmpéeioe
understand an intervention to wdiklt may be explicitor it may exist as a theory thesense
of being unspoken assumptions or beliefs. Dixon-Woods%&dedcribe a theory of change as
identifying “plans for change and how and why those plans are likely to work, and iaditate
assumptions and principles that allow outcomes to be attributed to particular activitiess
different from an explanation derived from empirical research on possible irdkienc
outcomes.
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These types of theories focus on the intervention and conceptualize it as a chaimsofodten
in a linear sequence, thiatd through intermediate changes (including changes imdercand
organizational behavior) to final results (clinical or cost outcomes). More sioptes variants,
often relevant to some combined or “bundled” safety interventions, view the imybdioe as a
number of interacting components with a synergestid system effect.

A wider conceptualization of “PSP intervention theory” goes beyond the focus on the
intervention and its causal chain to include an understanding of contextual influeddes\a
they help and hinder implementation of the PSP. A contemporary example of this
conceptualization is the realist evaluation idea of contethanisrroutcome configurationsa-
theory of an intervention “triggers” action only in a particular context “pdint@ be responsive
to the intervention and where the intervention can “take HOIAS yet, the details of how to
design and carry out studies to build these more complex “context sensitive&iin
theories are still being developed. An important difference from experimesighdes that
influences other than the program are assessed for their influence on thenpyoggames, i.e.
the program is only one of a number of independent variables that are examinen for the
influence on the dependent variables.

In summary, the "PSP implementation theory" builds on related concepts sucit asddgls,
treatment theory, and program theory. In practice, use of any of thesgtsowoeld improve
our current understanding of PSP implementations.

Why do we need to know the “PSP implementation theory”?

Systemadt reviews of interventions to improve the quality and safety of care congystentl
indicate that most interventions, across different categories, are effemtnesof the timebut

not all of the timeand that intervention effects range from none tcel&tglowever, very few

such reviews are explicit about the underlying PSP action or implementetumes, let alone

use them to explore causes of variation in effectiveness. Many studies ofntitgry¢o

promote safety currently categreifeatures of interventions, targeted practie@sl contexts on

a superficial basis, e.g. computerized decision support systems (CDSS)bimrgsand urban
hospitalsnrespectively Such classification systems are really descriptive typologies rather than
theoreically meaningful groupingslhey may be as unhelpful or misleading as classifying drugs
into groups according to whether they are taken orally or intravenously or byldheied size

of the pill** ?°It is not surprising that systematic reviews baseduch categories or typologies
raise more questions than they answet struggle to extract generallde lessons about how
interventions achieve their effeéfsFor example, a CDSS can work in a number of ways, such
as by increasing knowledge of safactice, reinforcing motivatiqror prompting recall, and its
effects may vary according to what types of clinical behavior are tdrgetether it is used with
co-interventions, and so forth. The mechanisms by which more complex interventions work,
suchas those to reduce falls or rapid response teams, may be both more variable and more
sensitive to contextual features

Therefore evaluations of PSP implementation need to address the proceshahby
interventions interact with contextual features anttomes. For example, RCTs ideally should
be accompanied by parallel process evaluations that assess the changes in pootesses
intended and unintended, that may have contributed to changes in outéomes.
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Improving safety research with “PSP implemen  tation theory”

Theory has not commonly been used in the field of quality and safety re$8afichin a review
of 235 implementation studies, only 53 used theory in any way, and only 14 were explicitly
theorybased Similarly, most reports of PSP evaluations do not provide thedhetwgic
model underpinning the intervention. Even for the five representative PSPs chosen for this
project, which are among the most commonly studied PSPs, our review of publications of
evaluations of the PSPs found only two articles that even partially reported aftirashy the
PSP should work.

Theory can guide or be applied to patient safety research in a range of wagkngtie
following.

Explaining clinical and organizational behavior.Just as with clinical practice, it is important

to diagnose the causes of adherence orauhrerence to recommended practice before
intervening. For example, theories of human error suggest that there asd cavses of
discrepanciesdiween intended plan and actual action, such as slips and lapses leading to the
wrong execution of an action sequefitRecognition of such human limitations has led to better
equipment desigre(g. alarms within anestsiamachiney?°

Selection ortailoring of patient safety interventions for a given problem and context.

Previous research or practitioner reports can be used to create hypothgzesisianal model

of which actions may lead to which intermediate changes and which context faajolo® m
important for implementatiorResearchers can draw on this provisional implementation theory
to decide which data to gather, or operatiomaliariables, to be able to describe implementation
actions and intermediate changes, as welNlash aspectsf context were or were not helpful to
the implementation actions. For example, McAteer &t déveloped an intervention to increase
levels of providers’ hand hygiene behavior using psychological theory for agalirat cluster
randomised trial. This involved a review of effective behavior change techniqurdsria the
theoretical approach taken, development of intervention components with clinicians,w@nd foc
groups with the targeted provider groufpsnay be that the customization of intervenses

more necessaiyan we appreciate.

Evaluating implementation and mechanisms of actionTheory can be used to help predict or
evaluate the process of implementation, potentially distinguish between aetooy tailure and
implementation failure, identify mechanisms ation, and shed light on whether the PSP
worked (or not) as hypothesized or by an alternative means, and identify unsedicipecomes
or unintended consequences. For example, Byng’&tahducted a qualitative interview study
alongside an RCT of a multifaceted intervention to improve the care of peoplengtdeim
mental illness. They used a realist evaluation approach to delineate whicls a$pleet
intervention hadhe greatest impact.

It should be borne in mind thtteory is not enough by itself to justify the implementation of a
PSP. For example, a program theory may strongly suggest that an interventionswvorks a
predicted but ‘triangulation’ via experimental or quasiperimental data may fail to support
this
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Conclusions

The “PSP implementation theory” is a representation of how actions lead to £inapgevider

and organizational behavias a resulbf the PSP and, ultimatelgffectpatient outcomes. Yet,
theoretical perspectives have, hitherto, seldom been incorporated into PSP evalliasdask

of description and explanation of the assumptions or logic behind the PSP makes it ficaie dif

for others to reproduce or adapt the PSP. Future evaluations should be theory-driven, in order to
enhance gemalizability and help build a cumulative understanding of the nature of change.
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