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Abstract

Background: Economicevaluation caninform whether strategies designed toimprove the quality of
health care delivery and the uptake of evidence-based practices represent a cost-effective use of
limited resources. We report asystematicreview and critical appraisal of the application of health

economicmethodsinimprovement/implementation research.

Method: A systematicliteraturesearch identified 1668 papers across the Agris, Embase, Global
Health, HMIC, PsycINFO, Social Policy and Practice, MEDLINE and EconlLit databases between 2004-
16. Abstracts were screened in Rayyan database, and key data extracted into Microsoft Excel.

Evidence was critically appraised using the Quality of Health EconomicStudies (QHES) framework.

Results: Thirty studies were included —all health economicstudies thatincluded implementation or
improvement as a part of the evaluation. Studies were conducted mostly in Europe (62%) or North
America(23%) and were largely hospital-based (70%). The field was split between improvement
(N=16) and implementation (N=14) studies. The most common intervention evaluated (43%) was
staffing reconfiguration, specifically changing from physician-led to nurse-led care delivery. Most
studies (N=19) were ex-post economic evaluations carried out empirically —of those, seventeen
were Cost Effectiveness Analyses. We found four Cost Utility Analyses that used economic modelling
rather than empirical methods. Two Cost-Consequence Analyses werealso found. Specific
implementation costs considered included costs associated with staff trainingin new care delivery
pathways, the impacts of new processes on patient and carer costs and the costs of developing new
care processes/pathways. Over half (55%) of the included studies were rated ‘good’ on QHES. Study
guality was boosted through inclusion of appropriate comparators and reporting of incremental
analysis (where relevant); and diminished through use of post-hocsub-group analysis, limited

reporting of the handling of uncertainty and justification for choice of discount rates.

Conclusions: The quantity of published economic evaluations applied to the field of improvement

and implementation research remains modest, however quality is overall good. Implementation and
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improvement scientists should work closely with health economists to consider costs associated
withimprovementinterventions and theirassociated implementation strategies. We offeraset of

concrete recommendations to facilitate this endeavour.
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Background

Both improving health care and implementation of evidence-based practices are receiving increasing
attention withinthe widerapplied health research field. A recent editorial in Implementation Science
[1] discussed the importance implementation science places on the robustness and validity of health
economic evaluations and the benefits gained by properly evaluating both implementation and
improvementinterventions. We define improvement science as the scientificapproach toachieving
better patient experience and outcomes through changing provider behaviour and organisation,
using systematicchange methods and strategies [2]. We define implementation science as the
scientificstudy of methods to promote the uptake of research findings into routine health care

practice or policy [2].

This paper presentsa review of the application of economicevaluation to evaluative studies of
service improvement initiatives and interventions focused on facilitating the implementation of
evidence into practice. The aim of economicevaluationis to present evidence onthe costsand
consequences (in terms of patient outcomes) of quality improvement strategies and methods for
increasing the uptake of evidence-based practices compared to the “status quo”. In doingso, it
informs whether specificinitiatives are (or have been) aworthwhile (or “cost-effective”) use of the

limited resources of health systems.

Depending onthe service and population context, the methods used in economicevaluations can
vary dependingonthe perspective taken. This can range from a narrow assessment of patient
outcomes alongside immediate health care provider costimpacts through to the quantification of
costs and consequences affecting other (non-health related) sectors, organisations and wider
society. In health programme evaluation, economicevaluations are most frequently carried out “ex-
post” or “afterthe fact”, using empirical methods applied to costand outcome data extracted from
trials or otherresearch designs used to evaluate initiatives being tested in specific populations and

settings. Economicevaluations can also be applied “ex-ante” - toinform option appraisal and pre-



99

100

101

102

103

104

105

106

107

108

109

110

111

112

113

114

115

116

117

118

119

120

121

122

implementation decision making using available evidence and modelling to simulate the costs and
outcomes of alternatives, e.g. inrelation to population scale-up or geographical spread of strategies

and methods forimprovementand evidence uptake.

While economicevaluation has become anintegral part of health technology assessment, its
application withinimprovementand implementation evaluative research remains relatively limited
[1]. In two earlierreviews (Hoomans et al in 2007 [3] and earlier Grimshaw et al in 2004 [4]), the use
of economic methodsin evaluating the implementation of evidence-based guidelines was examined
and the authors found evidence of limited quality and scope for understanding the cost-
effectiveness of implementation strategies. Itis now overa decade since these reviews were

published, hence afresh evidence review, synthesis and appraisal is required.

The aim of this study was to examine whatadvances have been made in the use of economic
analysis withinimplementation and improvement scienceresearch, specifically in relation to the
guantity and quality of published economicevidencein thisfield; and to what extent economic
evaluations have considered implementation and improvement as part of a holisticapproach to

evaluatinginterventions or programmes within the applied health arena.

Methods

Search strategy

A systematicreview methodology was undertaken. A search strategy was developed to capture
evidence published after 2003 (the date of most recent-evidencereview) and the last searches were
performed on 16th March 2016. The searches were performed on the following databases: Agris,
Embase, Global Health, HMIC, PsycINFO, Social Policy and Practice, MEDLINE and EconlLit. These
databases were chosen to attemptto capture the widest range of health improvement, social

scientificand health economicstudies.
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The search strategy (Box 1) was designed to capture studies that had a quantitative economic
element (i.e. costsand outcomes based on randomised trial data, observational study dataor
synthesis of the wider empirical evidence base to support economic modelling). The search was
conducted to be inclusive of studies whereby behaviouralinterventions for quality improvement and
implementation of evidence into practice were evaluated as well as initiatives around re-design or
adjustmentto care pathways or reconfiguration of staffinginputs forthe purpose of quality

improvement-

We searched across a wide range of clinical settings, including primary, secondary and tertiary care

and publichealth.

Screening

The completed search results were downloaded into Endnote X6 for citation management and
deduplication. Screening was done in Rayyan, a web-based literature screening program [6]. Rayyan
allows for easy abstract and full text screening of studies, custom inclusion and exclusion criteria, as
well as customtags or labels that can be added to each entry. Studies were initially screened using
the inclusion/exclusion criteria outlined in the next section, ontitle and abstract only (by SLER);
studiesthat were borderline forinclusion were more thoroughly screened by examining their full
text. The reference lists of the studies were checked forany related studies that were not picked up

by the search.

Inclusion and exclusion criteria

Studies were includedif they:

e Were publishedinthe English language

e Reportedonacompletedstudy



147 o Study protocols, methodological papers or conference abstracts were excluded

148 (afteradditional searches had been performed to ensure that full papers had not
149 been subsequently published).

150 e Were published after 2003 and before 16" March 2016

151 e Were conductedin publichealth, primary, secondary ortertiary care

152  Further, studies were included if they covered aspects of:

153 e Implementation

154 e Quality/service improvement
155 e Healthorclinical service delivery
156 e Staff behaviourchange

157 e Patientbehaviourchange

158  Andtheyalso:

159 e Had patientfocused outcomes oroutcomes as overall service improvement that would
160 improve patient outcomes or care, expressed as quantifiable outcomes

161 e Had economicelements, expressed as quantifiable outcomes

162 e Reportedone of the following health economic methodologies:

163 o Cost effectiveness analysis

164 o Cost-utility analysis

165 o Cost-benefitanalysis

166 o Cost-consequence analysis

167 o Burdenofdisease

168  Thefollowing study designs wereincluded:

169 o Randomised controlled trials

170 o Hybrid effectiveness-implementation trials
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o Comparative controlled trials without random assignment
o Beforeandafterstudies
o Systematicreviews

o Timeseriesstudydesign

Studies or papers that did not fall withinthe above criteria were excluded. No geographical
exclusions were applied. Cost-only studies were notincluded as the aim of this review was to
establish the extent that both costs and benefits were being considered as part of a holistic

approach to evaluation of implementation and improvementinterventions.

To mitigate for potential selection bias after screening, keyword searching was done in Rayyan for
the main keywords within the excluded categories (primarily, those that were deemed to be topic-
relevant but not containingeconomic methods). These were then re-screened by the firstauthor.
Studies thatincluded only minimal discussion of costs or costing with no evidence of application of

appropriate, standard costing methods (as perthe criteriaabove) were excluded.

Data extraction

Screened studies were downloaded from Rayyan and transferred into a template developedin
Microsoft Excel 2016 for detailed data extraction. During screening, eachincluded study was tagged
in Rayyan withthe reasonsforinclusion, type of economicevaluation (see Box 2), which economic
modelling method used (ifapplicable), whetherimprovement orimplementation study, the health
condition covered, the focus of the reported intervention and health care setting. These were cross-
checked foraccuracy duringthe data extraction stage. The next stage of the extraction added the
country of the study, perspective of the study (healthcare onlyor “societal”), and more detailed
information aboutthe economic methods. The latterincluded whether the evaluation included

appropriate comparators (e.g. status quo/the standard care practice), patient outcome measures
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used, whether costs and outcomes were analysed and reported in the form of incremental cost-
effectiveness ratios (ICERs) for cost-effectiveness or cost-utility analyses, how uncertainty was
handled and what conclusions were made regarding the cost-effectiveness of the interventions

underevaluation.

Quality appraisal

Each paper’s methodological quality was assessed using the ‘Quality of Health EconomicStudies
(QHES) standardised framework [4]. The QHES instrument was designed to more easily tell the
difference between high quality and low-quality studies.[5] Each study was scored out of 100 based
on 16 criteria, with points allocated for full and partial assessments against each item (see Appendix
for the framework and scoring system). As per standard practice using this framework, the studies

were deemed to be of good quality if they attained ascore of 75/100 or higher[5].

Results

Studies included

Figure 1 showsthe flow of studies through the screening stages of the systematicreview.

In total, the initial search strategy identified 1668 articles, of which 1566 were excluded, 1525 during
theinitial screenand 41 following full text screening. Reasons forexclusion were: the study did not
include implementation or quality improvement research aspects (575); it did notinclude economic
aspects (447); was not within ahealth care/publichealth setting (437); it wasin a language other
than English (22); it wasincomplete (19); orit was not a full refereed publication (e.g. conference

abstracts, doctoral theses) (37).

Thirty studies were includedin the final evidence review and synthesis.
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Descriptive analysis of the evidence base

Table 1 provides adescriptive overview of the evidence base reportedin the thirty reviewed studies.
Seventeen of the studies (62%) were European-based (mostly from the UK— 12 studies), six studies
(23%) were basedin eitherthe US or Canada, four from Australiaand one each from Ethiopia, a
subset of African countries (Uganda, Kenyaand South Africa) and Malaysia. In terms of health care
settings, twenty-one studies were hospital based, approximately halfininpatient wards and
departments, including cardiology, oncology, rheumatology, gastroenterology, geriatrics,
endocrinology, orthopaedics and respiratory medicine, or specifically concerning ward management

or discharge protocols.

Sixteen of the included studies were identified as “improvement” studies (see Table 1, panel 1a) and
fourteen were identified as “implementation” studies (see Table 1, panel 1b). The definitions from
Batalden & Davidoff (2007) that are citedin the introduction were used to stratify the studies. The
most common focus of the reviewed improvement studies was staff reconfigurations within a
clinical areafrom medical to nursing staff; forimplementation studies, the most common focus was

on implementation strategies for of new care pathways or novel services.

Table 2 summarisesthe types of intervention evaluated. The most commonintervention type,
evaluatedin thirteen (43%) of the included studies, was staffing reconfiguration for service quality
improvement, specifically changing from physician-led to nurse-led delivery of interventions to
patients. More broadly, interventions involving general service reorganisation or changes to existing

systems of care were the primary focusin ten (33%) of studies reviewed.

Nineteen studies were ex-post economicevaluations of which seventeen were CEAs with one CUA
[71[12][14][15] [17] [18][20][21][22][23][24][25][26][271[29][30][31][36]. All these evaluations
compared a new intervention against current practice. There were also four further CUAs that used
economicmodelling ratherthan empiricalmethods [8] [9] [10][37], and two cost-consequence

analyses[16][38]. Three of the included studies were literature reviews [11] [13] [39].

10
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Specificimplementation costs, such as those associated with training staffin new care delivery
pathways, the impacts of new processes on patientand carer costs and the costs of developingthe
new processeswere considered by six of the reviewed studies. Scenario analysis for rollout or scaling
up were includedin three of the studies, and potential funding sources were considered by one

study.

Quality appraisal

Twenty-two of the papers were included in the QHES economicquality appraisal: as the quality scale
isdesignedto evaluate cost-minimisation, cost-effectiveness and cost-utility studies [5], the
literature reviews, meta-analyses or commentaries were excluded for this component. Of the
excluded papers, four were systematicreviews and four were papers that did not report on specific
studies. The QHES instrument contains 16 dimensions and an outline of the dimensions, the average
score and the percentage of the papers reaching the perfect score for each dimension can be found
inTable 3. While most of the papersinthisstudy reached the threshold of being ‘good’ studies, the
scores are gained mostly inthe same areasin each paper. The average quality score was 76 out of a
possible 100 (Figure 2). Thirteen of the studies (62%) attained a ‘good’ score of over 75. Only one
study [36] obtained a ‘perfect’ score of 100 points. Improvement studies performed overall better

than implementation studies onthe QHES.

The best performing QHES dimensions were the methodological dimensions. Incremental analysis
with a relevant comparator (dimension 6) was usedin all but one study, and in 81% of studies the
data sources for the analysis were from randomised controlled trials, the highest scoring type of
evidence inthe QHES instrument. The costing element, covered by dimension 9, performed poorly
overall. While three quarters of studies gave details of what methodology was used to quantify
service inputs (such as use of self-report service use schedules)and the sources and methods used

for estimating unit costs, only two gave justification for why they chose that method. By comparison,

11
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there was justification forthe use of effectiveness measures and study outcomes given in two-thirds

of studies.

Discountrates were correctly applied and stated when adjusting for timing of costs and benefits in

all caseswhere measured costs and outcomes extended beyond one year.

A little over a quarterof the included studies declared the perspective of theiranalysis and gave a
justification for the perspective used. Only athird gave details of how parameter uncertainty was
addressedin relation to the study conclusions. Justification for chosen discount rates was not
provided in around half the studies that used them. Where sub-group analysis was carried out, this
was done post-hocratherthan being pre-planned with a clear a-priori justification forthe use of the

chosen sub-groups.

Discussion

Reflections on the evidence

The aim of this review was to critically evaluate the application of economicanalysis within
implementation and service improvement evaluative research inrecentyears. The results of
evaluatingthe thirty included papers painta picture of an area of research thatis still developing.
The reviewed studies were generally of good quality. However, we found that there were aspects of
improvementand implementation that were not adequately covered in many studies. These reflect
particularly project costs relating to managerial and clinical time allocated to preparatory work and
trainingand education as well as ongoing costs linked to monitoring care quality and outcomes —all
of which are known strategies for successful implementation [40]. Only six out of thirty studies
included an explicit assessment of these type of “hidden” costs of improvement and implementation
strategies. Thisrisks underestimating the costimpacts of change and could representamissed

opportunity todevelop evidence about the likely comparative magnitude and importance of fixed

12
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and recurrent costs that are integral to the scale up and spread of improvement- and

implementation-focussed initiatives.

A furtherreflection: many of the economicstudies picked up in ourreview were linked to wider
studies builtaround more traditional evaluative research designs, specifically randomised controlled
trials. There was no evidence that economic methods have asyetbeenintegrated into more
advanced evaluative designs within the fields of improvement and implementation design,
particularly “hybrid” designs [41][42] that aim to jointly test clinical effectiveness of the evaluated
health intervention on patient outcomes and, simultaneously, effectiveness of implementation
strategiesin embeddingthe clinical intervention within an organisation orservice. This may reflect
the fact that hybrid designs are a more recent methodological development, which requires further

integrationinto traditional health care evaluations.

Furthermore, andinrelationtothe widerrole of health economicevaluations within the
improvementand implementation science arenawe found thatall the of the studiesincluded in our
review were empirical and ex-postin nature. The studies evaluated costs and outcomes
retrospectively using dataovera period of time following the introduction of a specificimprovement
or implementation initiative. Thisis certainly valuableinformation for decision makersin making
decisions about already appliedinterventions and in building up an economicevidence base around
these interventions. However, it also suggests that economicanalysis, and particularly economic
modelling, currently atleast appears to have a lessimportantrole ininforming decisions over which
optionsto pursue at earlier stages of implementing change, and in the appraisal of spread and scale
up within wider populations. Such earlier phase economicanalyses were simply not foundin our
review. We reflect that either this type of economicanalysisis not happening—hence thereisa
significantgapin the application of economicconsiderations inimprovementand implementation
policy decisions; orthat such analyses may indeed be undertaken but being be less likely to be

reported in academic publications and thus under-represented in ourreview. We cannot rule out
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either possibility based on this review. Our collective experience suggests that more nuanced
economicanalysesthan simply consideration of ‘costs’ should be carried outin early phases of
implementation and improvement programme planning; prospective economicmodelling offersa
way forward for health care improvers and policy makers planning scale up of evidence

interventions.

Quality of the evidence

Comparison between economicstudies identifiedinaprevious review carried out by Hoomans et al
(coveringthe immediately preceding period 1998 to 2004) with those identified in this review (2004
to 2016) shows evidence of ageneral improvementin quality over the past two decades, with the
caveatthat the two reviews used different quality appraisal frameworks. Forexample, only 42% of
studies reviewed by Hoomans et al included evaluation of costs and outcomes against “standard
practice/status quo” comparators, compared to 95% of studiesin ourreview. Likewise, costing
methodology was only deemed adequate in 11% of cases includedin the Hoomans et al review,
compared to 76% of the studies inthis review. Justification for the outcome measures used was not
reportedinany of the studiesincludedin Hoomans et al but reportedin 68% of studiesincluded
here. Thisisa welcome improvement of applied economics within health care implementation and
improvement research. We attribute it at least partly to improvements in reporting economic
analysesovertime, which would appearto have made an impact on the studies we captured.
Additionally, the expanding application of health economicevaluations within the improvementand
implementation sphere where high quality study reporting has been a majorrecent focus has also
plausibly contributed toimproved reporting. Future evidence reviews will confirm whetherthis

patternissustained overtime.
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Strengths and limitations

Thisreview offers an updated synthesis of an emergingfield of economics evaluations of health care
intervention evaluations covering bothimplementation and improvement science studies. The strict
inclusion criteriamean thatthe reviewed evidence is cohesive. The systematicappraisal we carried
out alsoallows us a longitudinal critique of the quality of economicstudiesin this field. Despite not
beingable to directly compare the quality assessment from the previous reviews, we would argue
that the QHES used here is based on Drummond’s guidelines (used in priorreviews) and is designed

to coverthe same topics, but offers asimpler, quantifiable format thatis easierto apply. [Emor! Reference

source not found.]

Thisreview has some limitations. First, while our search strategy was quite broad, ourinclusion
criteriawere strict, which may have limited the number of studies that we identified and
synthesised. We aimed to clearly demarcate the economicanalyses carried out within healthcare
implementation and improvementinterventions research —and to explicitly include papers that
included both costs and benefits, and so did notinclude cost-only studies. We also only considered
papersreportedin English. Taken together, these criteria are stricter than those applied to prior

reviews, which were more inclusive of qualitative outcomes and costing studies.

Implications for implementation and improvement research and future directions

Our review demonstrates an increasing number of health economicevaluations nested within
implementation and improvement research studies, which furtherappearto be improvingin
methodological quality inrecentyears. Based on ourreview we offer the following
recommendations and areas forimprovementin the continued application of health economic

methodstoimprovement and implementation science evaluative research:
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Utilise published guidance on conducting economic evaluation inimplementation research
and quality improvement projects. Existingimplementation frameworks [43] make
reference tothe needto consider costs as part of an evaluative research strategy, but do not
specify how thisisto be done. The relationship between implementation outcomes, service
outcomes and patientoutcomes is central to understanding the benefits and costs and
overall cost-effectiveness of an intervention.

Include detailed consideration of the measurement of the resource implications and
“hidden” costs relating to wider support activities required to initiate service improvement
or to implement evidence into practice (e.g., costs of manualising anintervention; costs of
developing and delivering train-the-trainers interventions asimplementation strategies and
soon).

Ensure that economicmethods become fully integrated into the application of more recent
methodological advancementsinthe evaluative design of improvement and implementation
strategies, including “hybrid” designs that seeks to jointly testimpact on implementation
and patientoutcomes. Thiswouldalso providean opportunity to explore the inter-linkages
and relationships between implementation outcomes and economic measures of impactand
the cost-effectiveness of improvementand implementation strategies.

While most of the economicstudiesincluded in this review were both ex-postand empirical,
we would also highlight the value of ex-ante economic evaluation in policy-making contexts.
This could be informative eitherat the early phase of an improvement orimplementation
project, to guide choices overwhich options are most likely toyield a cost-effective use of
resources (and torule out those that are likely to be excessively costly compared to
expected benefits), orfor quantifying the benefits and costs of spread of best practice and
delivery atscale.

Finally, we would strongly recommend use of published guidelines and quality assurance

frameworks to guide both the design and reporting of economicevaluations. Examples

16



392 include the QHES framework (used here), the Consolidated Health EconomicReporting
393 Standards (CHEERS) guidance [35] or the Drummond criteria [34].

394

395 Conclusion

396 Economicevaluation caninform choices over whetherand how resources should be allocated to
397 improve servicesand forimplementing evidence into health care practice. Oursystematicreview of
398 therecentliterature hasshownthatthe quality of economicevidence in the field of improvement
399 andimplementationscience has improved overtime, though there remains scope for continued
400 improvementinkeyareas and for increased collaboration between health economics and

401 implementation science.
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