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ABSTRACT
Background Globally, 5 billion people lack access to safe 
surgical care with more deaths due to lack of quality care 
rather than lack of access. While many proven quality 
improvement (QI) interventions exist in high- income 
countries, implementing them in low/middle- income 
countries (LMICs) faces further challenges. Currently, 
theory- driven, systematically articulated knowledge of 
the factors that support successful scale- up of QI in 
perioperative care in these settings is lacking. We aimed to 
identify all perioperative safety and QI interventions applied 
at scale in LMICs and evaluate their implementation 
mechanisms using implementation theory.
Methods Systematic scoping review of perioperative 
QI interventions in LMICs from 1960 to 2020. Studies 
were identified through Medline, EMBASE and Google 
Scholar. Data were extracted in two phases: (1) abstract 
review to identify the range of QI interventions; (2) studies 
describing scale- up (three or more sites), had full texts 
retrieved and analysed for; implementation strategies and 
scale- up frameworks used; and implementation outcomes 
reported.
Results We screened 45 128 articles, identifying 137 
studies describing perioperative QI interventions across 
47 countries. Only 31 of 137 (23%) articles reported 
scale- up with the most common intervention being 
the WHO Surgical Safety Checklist. The most common 
implementation strategies were training and educating 
stakeholders, developing stakeholder relationships, and 
using evaluative and iterative strategies. Reporting of 
implementation mechanisms was generally poor; and 
although the components of scale- up frameworks were 
reported, relevant frameworks were rarely referenced.
Conclusion Many studies report implementation of QI 
interventions, but few report successful scale- up from 
single to multiple- site implementation. Greater use of 
implementation science methodology may help determine 
what works, where and why, thereby aiding more 
widespread scale- up and dissemination of perioperative QI 
interventions.

INTRODUCTION
Since the publication of the Institute of 
Medicine’s Report ‘To Err is Human’,1 much 
progress has been made in improving surgical 
outcomes by reducing errors and improving 

WHAT IS ALREADY KNOWN ON THIS TOPIC
 ⇒ At the point of care, various quality improvement (QI) 
interventions are delivered to reduce surgical mor-
bidity and mortality.

 ⇒ These QI interventions are critical since, worldwide, 
poor- quality services cause more deaths than a lack 
of access to healthcare.

 ⇒ However, there is still poor knowledge about how 
to scale up QI interventions. Because resources 
are limited, surgical quality and safety are general-
ly poor, and surgical outcomes are much worse in 
some of the low/middle- income countries (LMICs), 
the need to reduce the implementation gap in scal-
ing is even higher than in high- income countries.

WHAT THIS STUDY ADDS
 ⇒ To the best of our knowledge this is one of the first 
studies to assess the scale- up of perioperative 
point- of- care patient safety interventions in LMICs 
using established implementation frameworks.

 ⇒ Interventions such as enhanced recovery after 
surgery and antimicrobial stewardship (including 
reducing surgical site infections) are currently under- 
represented in LMICs; our study reports a possibility 
of using theoretical implementation methodologies 
to better understand the relationship between con-
textual factors and success, as well as to discover 
scale- up facilitators and impediments.

HOW THIS STUDY MIGHT AFFECT RESEARCH, 
PRACTICE OR POLICY

 ⇒ In LMICs, surgical safety science is shifting its focus 
from an evidence gap to a scalability gap, which will 
have an impact on effective coverage of health services.
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the quality and safety of patient care. Many quality 
improvement (QI) interventions now exist that are proven 
to reduce surgical morbidity and mortality. Such QI inter-
ventions are important because globally, more deaths are 
due to lack of quality rather than lack of access to health-
care.2 In various healthcare and country contexts, the 
discussion about the quality of health services versus lack 
of access to healthcare extends beyond surgery. However, 
knowledge of how to successfully implement QI interven-
tions at scale remains lacking.3 4 Over a decade ago, this 
failure to rapidly deploy QI technologies and practices 
widely to improve population health was described as a 
‘form of waste that donors, researchers, clinicians, and 
most of all, communities in developing nations cannot 
afford.’5 Recently, the challenges of scale- up were high-
lighted by the Enhancing PeriOperative Care after High 
risk surgery trial. Despite strong evidence in favour of the 
intervention at local level, the benefits could not be repli-
cated when scaled up at the national level in the UK.6 7 
According to the WHO, the failure to expand successful 
pilot or demonstration projects around the world is a 
‘major failure in global health’.8 There is increasing 
recognition that guideline publications, policy reform 
and training alone are insufficient to achieve successful 
and sustainable scale- up.9–11 For complex interventions, 
understanding the factors that facilitate or hinder imple-
mentation is critically important. The focus of surgical 
safety science is thus shifting from addressing an evidence 
gap to an implementation gap in scalability.12

In low/middle- income countries (LMICs), the impera-
tive to close the implementation gap in scalability is even 
greater than in high- income countries (HICs) because 
resources are limited, surgical quality and safety are often 
poor, and outcomes are significantly worse.13–15 Failure to 
close the implementation gap means that potential ‘solu-
tions’ for improving the quality of care risk remaining 
hidden in pockets around the globe, flourishing locally 
without reliably reaching those in need elsewhere.5 In 
2019, the WHO Global Ministerial Patient Safety Summit 
declared that healthcare systems globally must urgently 
focus on the principles of implementation science if the 
momentum of the global patient safety movement is to 
be realised.16 This notion was also highlighted by the 
2021 GlobalSurg- 3 Study which shows that while surgical 
complication rates after cancer surgery are similar glob-
ally, the 30- day mortality is significantly greater in LMICs.17 
The authors estimated that improving infrastructure and 
perioperative care would save an additional 10 lives per 
100 complications. Since many proven perioperative 
QI interventions exist, one of the greatest challenges 
currently facing the global surgical community is how to 
implement them successfully at scale in LMICs.

Implementation science is a field of applied health 
research that could help address this challenge. Imple-
mentation science is a form of health policy and systems 
research that is used to study and support the scale- up 
and integration of interventions into health systems at 
the regional and national level (online supplemental 

appendix 1).18 Broadly, efforts have been made to define, 
classify and systematise the implementation science liter-
ature with the aim of enabling researchers and clinicians 
to better understand the current evidence base, identify 
knowledge gaps, and more clearly report implementation 
strategies and outcomes. Powell et al19 have developed a 
taxonomy (Expert Recommendations for Implementing 
Change: ERIC) to define implementation strategies, and 
to move away from confusing or unclear language when 
reporting results. Likewise, a framework for conceptu-
alising and evaluating implementation outcomes has 
been proposed,20 which is used by the WHO as a means 
of defining ‘successful implementation’ (online supple-
mental appendix 4).

This systematic scoping review aims to address the 
current gap in understanding whether and how interven-
tions proven clinically effective in reducing mortality and 
morbidity postoperatively have been scaled up in surgical 
settings in LMICs. We used concepts from the science 
of implementation, first to identify all perioperative QI 
interventions applied at scale in LMICs; and second, to 
evaluate the mechanisms and effectiveness of their scaled 
implementation using theoretical frameworks.

METHODS
We conducted a systematic scoping review of periopera-
tive QI interventions in LMICs. The aim of a systematic 
scoping review is to define and map the current evidence 
base for an emerging field. Such reviews can address 
broad questions and include varied methodologies; 
evidence is captured through systematic and compre-
hensive search, analysis and reporting.21 We followed 
the recommended five- step approach for such reviews, 
as detailed below.22 23 The review protocol was registered 
a priori with the Open Science Framework (https://osf. 
io/s6y98).

Review question
The research question was developed by using the SPIDER 
question format tool24: Sample, Phenomenon of Interest, 
Design, Evaluation and Research type. The SPIDER tool 
was chosen since it was designed mainly for qualitative/
mixed- methods studies and therefore aligns best with the 
studies of interest in LMICs. The study samples belong to 
populations (including children and adults) from LMICs. 
LMICs were defined using World Bank definitions, which 
are based on gross national income (https://datahelp-
desk.worldbank.org/knowledgebase/articles/906519- 
world-bank-country-and-lending-groups).

The phenomenon of interest was defined as perioper-
ative QI interventions, which are delivered at the point 
of care (ie, at the clinical–patient interface level). The 
search, therefore, excluded interfaces between health 
systems, such as implementing a database, designing 
and implementing electronic medical records, or simply 
engaging in a training programme. The list of periop-
erative QI interventions was derived from the UK Royal 
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College of Anesthetists ‘audit recipe book’ for perioper-
ative safety and quality improvement.25 While the ‘audit 
recipe book’ was predominantly designed for use in HICs, 
in the absence of a list designed for LMICs, it nonetheless 
represents a clinically relevant, established and compre-
hensive list on which to base the search strategy.

Search strategy
Two electronic databases—Medline and EMBASE—were 
searched from January 1960 to April 2020. Searches 
produced through Google Scholar, which is identified 
as a powerful search mechanism,26 were also included. 
The search strategy (online supplemental appendix 3) 
consisted of angling terms related to “surgery”, “point of 
care interventions”, “LMICs”, “scale- up” and a list of peri-
operative QI interventions which included terms such as: 
checklist, triage, early warning score, protocol, guideline, 
quality improvement, pathway, bundle, fasting, throm-
boprophylaxis, patient admission, airway and failure to 
rescue. Backward and forward citation searches of identi-
fied papers were also carried out.

Study selection
A two- stage approach was taken. Stage 1 selection was 
designed to identify all perioperative QI interventions 
implemented in LMICs, and stage 2 aimed to identify 
those implemented at scale. Since there is no univer-
sally agreed definition of ‘scale- up’ in the healthcare 
literature, we defined it using an iterative approach—as 
follows:

Stage 1: inclusion was based on study title, abstract and 
keywords. Screening was based on the phenomenon of 
interest, which was perioperative point- of- care QI inter-
ventions implemented in LMICs. Studies were included if 
they were original human studies that reported primary 
data. Reviews and secondary data reports were excluded. 
QI interventions beyond the point of care were excluded, 
such as implementing a database, electronic medical 
records or ad- hoc training programmes for healthcare 
workers. However, if ‘training’ was part of implementing 
the intervention (ie, training in how to use a checklist), 
then it was included. QI interventions implemented 
outside hospitals were excluded. Additionally, cross- 
sectional studies that only assessed knowledge, attitudes 
and behaviours of health workers for the QI interventions 
were also excluded. There were no restrictions imposed 
on types of evaluation, study designs or language.

Screening was done through the online software 
Rayyan. Three reviewers (MCW, SA, NS) screened a 
quarter of the search results in triplicate to calibrate our 
judgement of the inclusion criteria and establish reliable 
consensus for quality assurance purposes. Two authors 
(MCW and SA) then trained six further reviewers (IO, 
OC, SRM, DH, MT, JCAH) who screened the remaining 
articles, initially in duplicate with MCW to ensure cali-
bration and provide quality assurance, while SA acted as 
arbitrator.

Stage 2: once we had identified all perioperative QI 
interventions reported in LMICs (stage 1), we identified 
the median number of hospital sites where QI interven-
tions were applied (median=1; IQR 1–2) and pragmati-
cally decided to define scale- up as per the upper quartile, 
that is, implementing an intervention in three or more 
sites. Stage 2 criteria were therefore not defined a priori 
in the registered protocol. The full texts of all articles 
identified by stage 2 criteria were retrieved.

Data extraction and management
At stage 1, five reviewers (IO, OC, SRM, DH, MT) 
extracted descriptive data including country of origin, 
type of QI intervention and number of hospital sites 
where the intervention was applied.

At stage 2, two teams of reviewers (IO and OC; DH and 
SRM) extracted data on implementation strategies using 
the ERIC framework19; implementation success using the 
implementation outcomes framework18 20; and scale- up 
approaches using Yamey’s27 and Barker et al’s11 theo-
retical scale- up frameworks. Brief descriptions of these 
frameworks and rationale for their application were as 
follows:

 ► The ERIC framework19 consists of 73 discrete imple-
mentation strategies grouped into nine domains 
(online supplemental appendix 5): use evaluative 
and iterative strategies (n=10), provide interactive 
assistance (n=4), adapt and tailor to context (n=4), 
develop stakeholder inter- relationships (n=17), train 
and educate stakeholders (n=11), support clinicians 
(n=5), engage patients/service users (n=5), use finan-
cial strategies (n=9) and change infrastructure (n=8). 
This is currently the best- established framework for 
detailed analysis of strategies to support implemen-
tation, based on systematic review of the healthcare 
evidence base and Delphi consensus. We have recently 
applied this framework successfully to analyse imple-
mentation of surgical safety interventions in LMICs, 
including the WHO Surgical Safety Checklist28 and 
the use of audit and feedback to reduce surgical site 
infections (SSIs).29

 ► Eight implementation outcomes are defined in the imple-
mentation science evidence base20 and adopted by 
the WHO18: appropriateness, adoption, acceptability, 
feasibility, fidelity, implementation cost, penetration/
reach and sustainability. This offers a currently agreed 
framework for defining the results of the process 
of implementing an intervention. We have recently 
shown that these outcomes are relevant to surgical 
safety interventions.28 29

 ► Yamey’s framework27 is designed for the scale- up of 
global health interventions. It consists of 13 discrete 
strategies grouped into six key components known to 
influence scale- up success: innovation characteristics, 
implementers, delivery strategy, adopting community, 
sociopolitical context and research context.

 ► Barker et al’s framework11 is based on lessons learnt 
from large- scale QI initiatives in Africa. It consists of 
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14 discrete strategies, grouped into three key compo-
nents known to influence scale- up success: phase of 
setting scale- up, environmental factors/mechanisms 
to foster adoption and infrastructure to support 
scale- up.

Data were extracted in duplicate by OC and IO (imple-
mentation strategies and outcomes), and SRM and DH 
(scale- up strategies) with MCW acting as an arbitrator for 
both groups.

Quality assessment of the included studies
Risk of bias was assessed by IO and OC using the Qual-
Syst tool,30 which is designed to assess both quantitative 
and qualitative studies, including observational studies. 
Mixed- methods studies underwent both quantitative and 
qualitative assessments. Because a scoping search did not 
identify many randomised trials, we decided a priori that 
no study would be excluded based on study design or risk 
of bias.

RESULTS
We screened 41 136 citations and included 137 
papers reporting implementation of 144 point- of- care 

perioperative QI interventions at stage 1 of the review 
process (figure 1).

Stage 1 analysis revealed that the most common QI inter-
ventions implemented in LMICs were: the WHO Surgical 
Safety Checklist (including safe birth checklists) (44 of 
144), prevention and management of SSIs and interven-
tions aiming to improve antimicrobial stewardship (AMS) 
(33 of 144), and enhanced recovery after surgery (ERAS) 
(27 of 144) (table 1). Most of the interventions (106 of 
137, 77%) were implemented in two or fewer sites.

The median number of hospital sites undergoing QI 
implementation per study was 1 (range=1–120; IQR 1–2).

For stage 2 selection and final analysis, we defined 
scale- up as implementation at three or more sites based 
on the IQR of the number of study sites identified in 
stage 1. Therefore, studies implementing QI interven-
tions at fewer than three sites did not meet the criteria for 
scale- up and were excluded. This resulted in 31 studies 
for final analysis (figure 1). Of these, 20 (65%) had a 
first author with an LMIC institutional affiliation and 11 
(35%) with HIC institutional affiliation. Similarly, of last 
authors, 19 of 31 (61%) had LMIC institutional affilia-
tions and 12 of 31 (39%) HIC affiliations.

Figure 1 PRISMA diagram. PRISMA, Preferred Reporting Items for Systematic Reviews and Meta- Analyses; QI, quality 
improvement.
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Twenty- one out of 31 studies focused on safety check-
lists (including safe birthing checklists),31 32 five on SSI/
AMS,33 34 one on ERAS35 and four36 37 38 on other inter-
ventions (table 1). The latter included implementation 
of guidelines to improve obstetric care, increase vaginal 
delivery rate by increasing access to neuraxial analgesia, 
management guidelines, multifaceted educational activ-
ities and a package of QI activities at intervention sites 
(online supplemental appendix 2 provides a summary of 
each study).

Analysis of implementation strategies
Figure 2 shows the ERIC implementation strategies used. 
Out of 73 different implementation strategies, 59 strat-
egies were reported as being used across all 31 studies 
included in the final analysis. The median number of 
strategies used was 12 (range=0–31, IQR 4–17). Strategies 
that were most commonly reported across all included 
studies were from three out of nine ERIC domains: ‘train 
and educate stakeholders’, ‘develop stakeholder relation-
ships’, and ‘use evaluative and iterative strategies’.

Analysis of implementation outcomes
Twenty- four out of 31 studies reported one or more 
implementation outcomes (figure 3). The most reported 
implementation outcomes were fidelity (64.5%, 20 of 
31), adoption (54.8%, 17 of 31) and penetration (54.8%, 
17 of 31). No study reported on implementation cost 
or sustainability. Median length of time between QI 
implementation and outcome evaluation was 6 months 
(range=1–108 months, IQR 5–18 months). As an 

Table 1 Type of QI intervention and frequency of 
implementation: overall and at scale (three sites or more)

Type of QI 
intervention

Scale- 
up sites 
(n=31)

Implementation sites 
(144 intervention types 
from 137 studies)

ERAS 1 27

Other 4 40

SSI/antimicrobial 
stewardship

5 33

Surgical checklist 
(including maternal/
birth)

21 44

ERAS, enhanced recovery after surgery; QI, quality improvement; 
SSI, surgical site infection.

Figure 2 ERIC implementation strategies19 (shown by the nine domains) reported in each study. ERIC, Expert 
Recommendations for Implementing Change.

Figure 3 International implementation outcomes20 reported 
in each study.
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implementation outcome, sustainability is not defined. 
We pragmatically defined it as 12 months.

Analysis using scale-up frameworks
The components of both scale- up frameworks (Yamey 
and Barker et al)11 27 were widely reported across all 
included studies (Yamey: median 10, range 0–12, IQR 
7–11; Barker et al: median 13, range 0–15, IQR 9–15) 
(figure 4). Three39–41 out of 31 studies (9.6%) reported 
all of the discrete strategies from the Yamey (n=13) and 
Barker et al (n=14) frameworks. From the two frame-
works combined, 22 (71%) of the studies reported more 
than 20 discrete strategies.39–60 However, no study made 
explicit reference to either the Yamey or the Barker et al 
frameworks.

DISCUSSION
To our knowledge, this is the first systematic attempt to 
assess the scale- up of perioperative point- of- care patient 
safety interventions in LMICs using established imple-
mentation frameworks. While a wide variety of QI inter-
ventions are reported as being implemented in LMICs, 
we found that very few (31 of 137) have been taken to 

scale in three or more sites. Of the interventions taken 
to scale, the WHO Surgical Safety Checklist is by far 
the most common (21 of 31) with only 5 of 31 broadly 
speaking related to AMS (including reduction of SSIs) 
and ERAS scale- up reported in a single study.

Over a decade ago in 2007, the WHO described the 
lack of scale- up of proven interventions to be a major 
failure of healthcare globally,8 and called for a focus on 
ways to increase the impact of proven interventions to 
benefit more people and foster policy development on a 
sustainable basis.8 Our results suggest there is much work 
still to be done. Innovative clinicians in surgery- designing 
technologies and process to improve surgical quality 
and safety cannot continue to operate with an implicit 
theory of spread—namely, that interventions proved to 
be successful in pilot studies or trials, will rapidly spread 
widely to positively impact population health simply 
through publication, market forces or communication 
networks.5 In LMICs, even when healthcare leaders and/
or clinicians are aware of promising interventions, their 
ability to implement them is often severely constrained 
by limited time, resources and skill. There are several 
important steps between learning about a new concept, 

Figure 4 Components of Yamey27 and Barker et al11 scale- up frameworks reported.
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meaningful implementation in one’s own setting and 
subsequent widespread scale- up to other settings. Most 
innovative technologies and processes must be spread 
actively, not passively, or they may not be scaled effec-
tively at all.61

The Yamey27 and Barker et al11 scale- up frameworks 
were designed to ensure active spread of innovations 
and they offer a guide to the key drivers for change, 
outlining the steps to take. We propose that they are 
intuitive to understand and apply for clinicians; and they 
may be considered as both process models and determi-
nant frameworks for scale- up for implementation scien-
tists. The individual components of both Yamey27 and 
Barker et al11 were widely reported across all studies in 
our review with little difference in between them making 
it impossible to recommend the use of one framework 
over the other. However, neither framework was refer-
enced directly. This suggests that while the component 
parts of both scale- up frameworks may be intuitive, 
the frameworks themselves are less known. It could be 
argued that so long as scale- up occurs, it does not matter 
whether theoretical frameworks are cited. However, since 
the literature shows both high- profile failures of scale- up 
in the UK spanning more than a decade,6 7 62 63 as well 
as notable successes,64 65 and our results show scale- up 
is sparse in LMICs, we, along with others,16 propose 
that using theoretical models to guide the implementa-
tion process deserves more consideration. Theoretical 
models are based on observations and can highlight both 
barriers and facilitators to successful implementation and 
scale- up—but also, importantly, reasons for success or 
failure. We argue that mix of positive and negative results 
when evidenced interventions are taken to scale, in both 
HICs and LMICs, requires some theoretical thinking 
regarding, for instance, organisational and behavioural 
factors that may help (when present) or hinder (when 
absent) the success of a scale- up effort.

Theorising about what may work and reasons for it 
will help to develop the evidence base around the effec-
tiveness and appropriateness of implementation and 
scale- up strategies in perioperative care interventions 
(and indeed more widely). We would further argue that, 
even if some scale- up models appear intuitive, they can 
still be useful by acting as a checklist for design, imple-
mentation and evaluation; help make the process more 
efficient; and reduce reliance on clinicians’ or organisa-
tions’ memory/skill set. Given that the failure of proven 
innovations to reach those who could benefit from 
them is not just a clinical failure but also a moral one 
as it compounds the inequity and injustice that already 
exists between HICs and LMICs. Theoretical models, we 
argue, are necessary for understanding the implementa-
tion process (including where such a process may fail) 
and, as a result, assisting in scaling up safety and quality 
measures. The standardisation that they bring allows 
comparison between studies and comprehensive analysis 
of the facilitators and barriers to scale up. If clinicians and 
academics are to contribute to population- wide health 

improvements, then it is time to pay as much attention 
to the mechanisms of scale- up as to the evaluation of an 
innovation’s effectiveness.

The median number of ERIC implementation strat-
egies reported in our review was 12 (out of a total of 
73 strategies identified in the evidence base19), and all 
studies reported at least one implementation strategy. 
This is higher than that reported by White et al in a 
recent systematic review specifically focused on the WHO 
Surgical Safety Checklist implementation in LMICs29: 
that study showed that most checklist implementations in 
LMICs were single site, the median number of strategies 
used per study was 4 and a quarter (12 of 47) of all WHO 
Checklist studies reported no implementation strategies. 
One explanation for the greater number of strategies 
we found could be that when interventions are taken to 
scale, a larger implementation effort is necessary; hence, 
more attention is paid to the implementation process, 
which in turn leads to better reporting of the implemen-
tation strategies used.

It remains unclear which of the 73 strategies listed in 
ERIC are most important for successful scale- up. Evidence 
from the WHO Checklist implementation (ie, not scale- up 
per se) suggests that strategies from the following five 
ERIC domains: ‘train and educate stakeholders’, ‘adapt 
and tailor to context’, ‘provide interactive assistance’, 
develop stakeholder relationships’ and ‘support clini-
cians’ are likely to be the most important for success. Our 
results suggest that in the context of scale- up, strategies 
from the three domains: ‘train and educate stakeholders’, 
‘develop stakeholder relationships’, and ‘use evaluative 
and iterative strategies’ may be determinants of success. 
The importance of stakeholders is demonstrated by two 
domains common to both the WHO Checklist implemen-
tation and broader QI scale- up: the domains of ‘train and 
educate stakeholders’ and ‘develop stakeholder relation-
ships’ together represent almost 40% of all ERIC strat-
egies. This adds further weight to the suggestion that 
stakeholder influence is a key driver of implementation 
and especially scale- up. Our results further show that strat-
egies in the domain ‘use evaluative and iterative strategies’ 
were used more commonly than the two domains found 
in White et al’s review29: ‘adapt and tailor to context’ and 
‘provide interactive assistance’. This may be because when 
an intervention is applied initially at a single site, then the 
adaption to context and ongoing interactive assistance is 
important, (ie, adaptability, acceptability and adoption); 
once this has been tested in a single or pilot site setting, 
and the intervention then progresses to scale up, other 
factors such as those covered under the use of evalua-
tive and iterative strategies become more prominent for 
robust and lasting scale- up (ie, high fidelity, sustainable 
scale- up). This is an interpretation, which requires empir-
ical evaluation. Importantly, both the Yamey and Barker 
et al scale- up frameworks include incorporating research 
into the implementation and the use of learning systems 
and data systems, which are important in applying itera-
tive strategies.
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The concept of scalability is relatively loosely defined 
and can be confused with the ability to widen the reach 
of an intervention, and with scant attention to continued 
robust performance under routine conditions (ie, fidelity 
and sustainability).66 In our review, fidelity was reported 
in two- thirds of studies and the median length of time 
from implementation to evaluation of scale- up was 6 
months.

Limitations
This review has limitations. We did not exclude any study 
based on quality and therefore several potential biasing 
and confounding elements must be considered. Most 
of our data come from scale- up of the WHO Check-
list, which means that the applicability of our findings 
to other interventions, such as ERAS and AMS, may 
be limited. Only two databases were searched to iden-
tify eligible studies and although we hand- searched the 
reference lists of included studies and review articles, it is 
possible that some studies were missed. There was likely 
under- reporting of the implementation strategies used 
and we did not contact individual study authors directly 
for further details. There may also be bias on the part of 
the data extraction teams in their interpretation of study 
methodology and mapping that to discrete implemen-
tation and scale- up strategies. Additionally, publication 
bias is probable and because there is no requirement to 
record implementation efforts a priori, the quality of the 
totality of implementation efforts globally may be less 
good than those published in per- reviewed journals and 
included in this study. The WHO Checklist, ERAS and 
interventions targeting SSI all have a strong evidence 
base in LMICs as well as HICs, but not all HIC interven-
tions will be as transferable or as effective in low- resource 
settings so our results should be applied cautiously to 
interventions where evidence of clinical effectiveness in 
LMIC context is lacking. The World Bank Country and 
Lending Group classification is updated every fiscal year, 
and we used the classification from 2021 which means 
that countries that moved into the high- income classifi-
cation over the last 60 years would have been excluded 
from the study. Lastly, our review (and any review on 
scale- up strategies for surgical interventions) rests on the 
assumption that scaling up benefits is ‘good’. This may 
be logical; however, scale- up may also lead to the scale- up 
of unintended harmful consequences; our study did not 
examine this.

This review also has several strengths. It describes and 
quantifies which perioperative QI interventions have 
been implemented in LMICs, specifically those taken to 
scale, and identifies explicitly the implementation meth-
odologies used in scale- up. While most studies pertain 
to the WHO Checklist, future studies could focus on 
scale- up of other commonly applied interventions such 
as ERAS and interventions targeting AMS including the 
prevention of SSIs.

Despite a growing realisation in recent years of the role 
of implementation science in bridging the gap between 

research, policy and practice,16 67 68 our study suggests 
that use of theory- driven implementation approaches 
remains underused and is a missed opportunity in QI 
work globally. On a more positive note, since interven-
tions such as ERAS and AMS (including reducing SSIs) 
are currently under- represented in LMICs, we feel we 
are faced with a golden opportunity for using theoret-
ical implementation approaches to increase our under-
standing of the relationship between contextual factors 
and success and to help identify facilitators and barriers 
to scale up. Based on this review and recent reviews of 
WHO Checklist implementation29 and audit and feed-
back interventions to support antibiotic guidelines and 
reduce SSIs28 in LMICs, we propose two key recommen-
dations. First, implementers should emphasise active 
stakeholder engagement when scaling perioperative 
QI interventions—including frontline clinicians, local 
academics and policymakers/managers. Second, we 
recommend broadening the generally clinician- driven 
QI implementation efforts to include a wider multi-
disciplinary team69 that includes implementation and 
improvement scientists (or at least a cadre of staff with 
expertise in change management, QI and behaviour or 
organisational change).

CONCLUSION
If lives can be saved by improving the quality and safety 
of surgical care, then clinicians and academics need to 
urgently address the lack of widespread scale- up of proven 
QI interventions, especially in LMICs. The surgical safety 
community has a moral and ethical duty to ensure that 
any new practice of merit is actively shared and imple-
mented with those in greatest need. Improving the under-
standing of the process and strategies of scale- up among 
clinicians, health system leaders and policymakers may 
be one place to start.
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Appendix 2: Summary of characteristics of studies meeting final (stage 2) inclusion criteria  

S. 

No. 

First author 

surname 

Year of 

publication 

Description of intervention  Country and  

(study sites =n) 

Study Design  Key outcomes  

1 Allegranzi
31

 2018 Evaluation of a before-after cohort study on 

the effect of a multimodal intervention on 

SSIs in Africa 

Kenya, Uganda, 

Zambia (n=5) 

Observational -

prospective  

SSI cumulative incidence significantly 

decreased post intervention, from 8.0% 

(95% CI 6.8-9.5; n=129) to 3.8% (3.0-4.8; 

n=70; p<0.0001), and this decrease persisted 

in the sustainability period (3.9%, 2.8-5.4; 

n=35). 

A substantial improvement in compliance 

with prevention measures was consistently 

observed in the follow-up and sustainability 

periods.  

2 Brink
32

 2016 Multimodal bundle- learning sessions for 

pharmacists and pharmacy managers on 

Netcare PAP guidelines, core measures for 

improvement, formation for multidisciplinary 

teams to conduct regular QI cycles 

South Africa  

(34 Hospitals)   

Pre and post 

implementation 

study 

Sustained decrease in the SSI rate of 19.7% 

to a mean rate of 1.97 (95% CI 1.79–2.15) 

(P=0.0029) 
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3 Close
33

 2017 Checklist implementation programme: (P1) 3-

day training course in each hospital; 

(P2)informal telephone follow-up 6 weeks 

later to members of hospital staff identified 

during the training as important to sustainable 

implementation; and (P3) an in-person follow-

up visit at 3–4 months post course to evaluate 

participant experiences and organisational 

change. 

Madagascar  

(21 Hospitals) 

Mixed methods Unclear from abstract 

4 Delaney
34

 2017 Comparison of adherence to 18 practices of 

the Better Birth Trial (which is studying the 

effectiveness of a Safe Childbirth Checklist-

cantered intervention on maternal and 

neonatal harm) recorded by both coaches and 

independent observers.    8-month staggered 

coaching intervention over a 20 month period 

in 60 public health facilities.     

India (120 

hospitals) 

Process 

evaluations 

embedded in 

an RCT 

 birth attendants’ behaviour during 5,971 

deliveries was observed where 35 of 39 

essential birth practices had achieved>90% 

adherence in the presence of a coach, 

compared with only 7 of 39 practices during 

the first month. Without a coach present, 

birth attendants ‘average adherence to 

practices and checklist use was 24 

percentage points lower than when a coach 

was present (range:1% to 62%). 
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5 Delgado 

Hurtado
35

 

2012 Anonymous self-responding questionnaire 

administered to investigate the knowledge, 

acceptance, current use, teamwork and safety 

climate appreciation one year after the 

implementation of the checklist. 

Guatemala (3) Observational 

retrospective: 

structured 

questionnaire  

Between 73.7% and 100% of nurses in 

public and private hospitals, respectively, 

reported the checklist had been used either 

always or almost always in the general 

elective surgeries they had participated in 

during the current year. Despite high 

acceptance of the checklist among 

personnel, gaps in knowledge about when 

the checklist should be used still exist. 

 

 

6 Haynes
36

 2009 2 step checklist implementation program.  

(P1) baseline data collection (P2) checklist 

training + implementation (P3) data collection 

Canada, India, 

Jordan, New 

Zealand, 

Observational -

prospective  

Implementation of the checklist was 

associated with concomitant reductions in 

the rates of death and complications among 
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post checklist implementation Philippines, 

Tanzania, 

United 

Kingdom, USA 

(sites = 8) 

patients at least 16 years of age who were 

undergoing noncardiac surgery in a diverse 

group of hospitals.  The rate of death was 

1.5% before the checklist was introduced 

and declined to 0.8% afterward (P=0.003). 

7 Hellar
37

 2020 team-based approach employed in a low-

resource setting in Tanzania, reviewed 

reported data from facility registers 

supplemented by direct observation data by 

mentors to evaluate the use of the WHO SSC 

over a period of one year 

Tanzania (n=40) Observational -

prospective  

utilisation of checklist improved 98%, the 

proportion of correctly filled checklists has 

increased 

8 Hu
38

 2016 Increase access to labour neuraxial analgesia 

in China. Driven by Chinese expats now 

working in the US through volunteer led 

training weeks. Covered 31 hospitals in 7 

years.   

China  

(n=31)  

Mixed methods 24/31 hospitals had 24/7 anaesthetic 

coverage. Labour epidural rates are >50%, 

c-section rates have reduced, transfusion 

rates have reduced and neonatal outcomes 

have improved.   

9 Kara
39

 2017 Surgical checklist (incl. maternal/birth) India  

(n=120) 

Qualitative 

study 

(describes the 

Implementation of Better Birth strategy of 

WHO SCC with coaching can be a method 

for achieving change in facility based 
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program) childbirth care. 

 

10 Kasatpibal
40

 2018 Surgical checklist (incl. maternal/birth) 

 

Thailand (n=33) Prospective 

surveillance 

 

increase in near miss detection and reduction 

in wrong sites and wrong patients. Crude 

analysis showed that surgeon-specific 

feedback was not associated with a change 

in SSI [relative risk (RR) .  1.01, 95%CI .  

0.77e 1.33].  

 

11 Keris
41

 2007 Retrospective Cohort Study - national 

guidance produced 2001; evaluation of 

practice and outcomes before and after 

Latvia (n=32) Observational-

retrospective 

 

Implementation of the Guidelines was 

associated with a statistically significant 

decrease of hospital case fatality rate in TBI 

patients.  reduction of HCFR from 3.7% 

during 1998-2000 to 2.6% during 2002-2004 

(relative risk 0.72; 95% confidence interval 

0.67-0.76; p = 0.03) 

12 Kongnyuy
42

 2009 Developed protocol/Recommendations for the 

identification and management of obstructed 

labour in Malawi. Covered 3 districts and 8 

Malawi (n= 8)  Observational-

retrospective 

Criterion based audit can improve the 

management of obstructed labour in 

countries with limited resources.  draining of 
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hospitals.   urinary bladder (70.5 vs. 90.2%; P = 0.022), 

administration of broad spectrum antibiotics 

(72.7 vs. 90.2%; P = 0.039), commencement 

of Caesarean section within 1 hour or 

delivery of the foetus within 2 h of diagnosis 

(38.6 vs. 61.0%; P = 0.023), and 

maintaining an observation chart (45.5 vs. 

61.0%; P < 0.001).   

13 Kotov
43

 2019 Multicentre prospective observational study of 

Enhanced Recovery After Surgery Protocol 

utilised in patients undergoing radical 

cystectomy - 4 centres 

Russia (n=4)  Observational-

prospective 

 

Despite the use of the ERAS protocol, 

radical cystectomy has a high frequency of 

complications (up to 70%); most of them are 

Clavien I-II. A 30-days mortality rate is 

5.2%, and re-hospitalization is required in 

9.7% cases.  

14 Kumar
44

 2016 Implementation of a modified WHO safety in 

childbirth checklist in 101 hospitals in India in 

association with the ministry of health. 

Outcomes were compared with 99 facilities 

who didn’t implement the checklist. Smaller 

India (n=8) Observational- 

retrospective 

The SCC was used by providers in 86 % of 

240 deliveries observed in the eight 

intervention facilities. Providers in the 

intervention group significantly adhered to 

practices included in the SCC than providers 
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scale study whereby 8 facilities had a simple 

implementation package to see whether this 

improved adherence.   

in the comparison group controlling for 

baseline scores and confounders.  

15 Naidoo
45

 2017 Pre-intervention surgical outcomes were 

assessed. Training of healthcare personnel 

then the MSSCL was implemented. Post-

intervention surgical outcomes were assessed. 

South Africa 

(n=18) 

RCT Significant improvements in the adverse 

incident rate per 1 000 procedures, 

postoperative sepsis, referral to higher levels 

of care and unscheduled return to the 

operating theatre in cases with checklist. 

Greater reductions in maternal mortality in 

hospitals that were good implementers of the 

MSSCL 

16 Ninidze
46

 2013 Programme of education (and protocol 

development) for patients and staff regarding 

the safe use of regional anaesthesia for 

obstetrics in 5 Georgian hospitals over a 3 

year period. Including looking at supply chain 

logistics.   

Georgia (n=5) Mixed methods A structured program of education and 

quality improvement led to an increase in 

the use of regional anaesthesia for vaginal 

and caesarean deliveries. Achievements 

were sustained during periods of economic 

and political turmoil.   

17 Palacios-

Saucedo
47

 

2017 Implemented a programme aimed at 

modifying the prescribing behaviour in 

Mexico (n=6) Observational-

prospective 

303 surgical patients, 218 prophylactic 

antibiotics regimens. Inappropriate treatment 
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surgical prophylaxis across 6 hospitals in a 

region of Mexico, involving printed, audio-

visual and electronic materials, and assessed 

the impact on the use of antibiotics  

 commencement was reduced to 84.1% 

(180/214) (P<0.001), inappropriate regimens 

to 75.3% (162/215) (P=0.03), inappropriate 

dosages to 51.2% (110/215) (P<0.001), and 

use of restricted antibiotics to 8.3% (18/215) 

(P=0.003)., 

18 Saied
48

 2015 Implementation of an antimicrobial 

stewardship programme in 5 tertiary hospitals.  

Egypt (n=5)  Observational-

prospective 

 

The optimal timing of the first dose 

improved significantly in 3 hospitals, 

increasing from 6.7% to 

38.7% (P <.01), from 2.6% to 15.2% (P 

<.01), and from 0% to 11% (P <.01). All 

hospitals showed a significant 

rise in the optimal duration of surgical 

prophylaxis, with an overall increase of 3%-

28% (P < .01) 

 

19 Santana 

(1)
49

 

2016 Linked to Santana 2016 (2). This presents the 

results of a safety attitudes questionnaire 

completed via interview  in the Pre and Post 

Brazil (n=3) A prospective 

cross-sectional 

study 

Regarding checklist adherence in Period II, 

‘‘Patient identification’’ significantly 

improved in the stage ‘‘Before induction of 
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intervention periods. 472 healthcare 

professionals were surveyed (Pre-post 

intervention response rate 82% vs 75%); 257 

before the intervention and 215 post 

intervention.   

anaesthesia’’. ‘‘Allergy verification’’, 

‘‘Airway obstruction verification’’, and 

‘‘Risk of blood loss assessment’’ had low 

adherence in all three hospitals.  

20 Santana 

(2)
50

 

2016 Linked to Santana 2016 (2). This presents the 

results of a safety attitudes questionnaire 

completed via interview  in the Pre and Post 

intervention periods. 472 healthcare 

professionals were surveyed (Pre-post 

intervention response rate 82% vs 75%); 257 

before the intervention and 215 post 

intervention.   

Brazil (n=3) Observational-

prospective 

 

Despite the variability in checklist item 

compliance in the surveyed hospitals, WHO 

checklist implementation as an intervention 

tool showed good adherence to the majority 

of the items on the list. Nevertheless, 

motivation to use the instrument by the 

surgical team with the intent of improving 

surgical patient safety continues to be 

crucial 

21 Semrau
51

 2017 Matched-pair, cluster-randomized, controlled 

trial in 60 pairs of facilities across 24 districts 

of Uttar Pradesh, India, testing the effect of 

the Better Birth program (8-month coaching-

based implementation of the Safe Childbirth 

India (n=120) RCT Significant clinical management changes: 

Hysterectomy within 7 days 19/79,705 

(<0.1) vs 18/77,252 (<0.1);  RR (95% CI)  

1.00 (0.45–2.13); p = 0.95.  Blood 

transfusion within 7 days 640/79,697 (0.8) 
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Checklist) on a composite outcome of 

perinatal death, maternal death, or maternal 

severe complications within 7 days after 

delivery.   

vs 625/77,254 (0.8);  RR (95% CI)  0.99 

(0.69–1.43); p= 0.97.     

22 Sokhanvar
52

 2018 8 Hospitals in Iran. Conducted an awareness, 

attitudes and acceptance questionnaire 

following what appeared to be a nationally 

driven implementation project placing 

responsibility on individual hospitals (not by 

the same authors).  

Iran (n=8) Qualitative 

 

Despite the variability in checklist item 

compliance in the surveyed hospitals, WHO 

checklist implementation as an intervention 

tool showed good adherence to the majority 

of the items on the list. Nevertheless, 

motivation to use the instrument by the 

surgical team with the intent of improving 

surgical patient safety continues to be 

crucial  

23 Varghese
53

 2019 As above (Kumar 2016), but implementation 

strategy was expanded across 100 facilities, 

and this study looks at the mortality effect for 

stillbirths an early neonatal deaths at the 19 

intervention centres that had special new-born 

care units.   

India (n=7) Observational -

retrospective  

Reduction in stillbirths by 11.39%, and 

reduction in early neonatal deaths by 

10.35%. Overall reduction in mortality by 

11.16%. 
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24 White (1)
54

 2018  3 day dynamic educational course on WHO 

checklist implementation in Madagascar.  

Checklist implemented; at 6 weeks follow-up 

call to trouble shoot problems.  Success of 

implementation evaluated at 3-4 months  

Madagascar 

(n=21) 

Mixed-

methods 

 

reach went from almost zero to 78%, 

participant years in practice, hospital size or 

surgical volume did not predict checklist 

use. Checklist use was associated with 

counting instruments, but not other key 

safety steps. 

25 White (2)
55

 2018 Follow-up study to White (1) 2018.  14/21 

original hospitals in Madagascar visited over a 

4 week period by 4 person evaluation team.  

Primary outcome = SSC use measured by a 

self-report questionnaire.  Secondary 

outcomes = use of 6 steps; team behaviour 

utilising WHOBARS; association between 

checklist utilisation; impact od sustained SSC; 

and barriers to sustained SSC utilisation.  Data 

collected in 3 ways - self report questionnaire, 

WHOBARS and focus groups 

Madagascar 

(n=14) 

Mixed-

methods 

74% of participants reported sustained 

checklist use 12-18 months following 

nationwide implementation, with associated 

improvements in job satisfaction, culture 

and compliance with safety procedures. 

26 White (3)
56

 2019 3 day MDT training in WHO checklist in 

Benin and four month follow up. Subsequent 

Benin (n=36) Mixed-

methods 

reach increased from 31% to 88% at 3-4 

months and was sustained at 86% after 12-
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evaluation of checklist use at 12–18 months 

with questionnaires and focus groups.  

 18months. High fidelity use (median 

WHOBARS 5/7), use of basic safety process 

ranged from 85-99%. Improvement in 

hospital safety culture, and high scores for 

acceptability, adoption, appropriateness and 

feasibility. Intervention used 31/36 CFIR 

constructs 

27 White (4)
57

 2020 Implementation of WHO SSC: 1) problem id - 

lack of routine checklist use; 2) multifaceted 

implementation of WHO SSC following 

strategy including - 3-day multidisciplinary 

training course, coaching, facilitated 

leadership engagement, and support 

networks); 3) outcome evaluation 4 months 

postintervention  

Cameroon 

(n=25) 

Mixed-

methods 

 

reach increased from 20-56%, high fidelity 

79-95%, and 4.5/7 using WHOBARS, 

28 Yu
58

 2017 China China (n=4) Mixed methods The revised SSC content was simplified 

from 34 to 22 items. Anaesthetists achieved 

widespread recommendation as SSC 

coordinators. Completion rates of all stages 
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reached over 80⋅ 0 per cent at all sites 

(compared with 10⋅ 2–59⋅ 5 per cent at the 

sign-out stage in the baseline survey).  

29 Yuill
59

 2017 Multinational team of physicians invited to 

Armenia to observe and establish standards of 

obstetric anaesthetic care over a period of 9 

years. The aim was to develop national 

protocols and guidelines and achieve a 

minimum standard of care throughout 

Armenia. There was focus on neuraxial 

anaesthesia for caesarean section 9and for 

labour analgesia but only in city centre 

hospitals due to availability of anaesthetists in 

rural hospitals).  

 

 

Armenia (n=21) Mixed 

Methods 

 

Increased use of neuroaxial anaesthesia for 

Caesarian delivery, increased use of epidural 

labour analgesia, and national obstetric 

anaesthesia practice guidelines have been 

established 

30 Haynes 

(2)
60

 

2011 Before and after study of surgical safety 

checklist implementation program.  (P1) 

baseline data collection (P2) checklist training 

Canada, India, 

Jordan, New 

Zealand, 

Observational-

prospective 

 

Clinicians in the preintervention phase 

(n=281) had a mean SAQ score of 3.91 / 5 

while the postintervention group (n=257) 
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+ implementation (P3) data collection post 

checklist implementation. Aim was to assess 

the relationship between changes in clinician 

attitude (using the Safety Attitude 

Questionnaire, SAQ) and changes in 

postoperative outcomes 

Philippines, 

Tanzania, 

United 

Kingdom, USA 

(n=8) 

had a mean of 4.01 /5 (p=0.0127). The 

degree of improvement in mean SAQ score 

at each site correlated with a reduction in 

postoperative complication rate (r=0.7143, 

p=0.0381). 80% of respondents considered 

the checklist easy to use. 

31 Weiser
61

 2010 Before and after study of the impact of 

implementing the surgical safety checklist 

implementation program for urgent surgical 

procedures. Collected data for 1750 

consecutively patients undergoing urgent 

noncardiac surgery in 8 diverse hospitals 

around the world; 842 underwent urgent 

surgery-defined as an operation required 

within 24 hours of assessment to be 

beneficial-before introduction of the checklist 

and 908 after introduction of the checklist. 

Canada, India, 

Jordan, New 

Zealand, 

Philippines, 

Tanzania, 

United 

Kingdom, USA 

(n=8) 

Observational-

prospective 

 

The complication rate was 18.4% (n=151) at 

baseline and 11.7% (n=102) after the 

checklist was introduced (P=0.0001). Death 

rates dropped from 3.7% to 1.4% following 

checklist introduction (P=0.0067). 

Adherence to 6 measured safety steps 

improved from 18.6% to 50.7% (P<0.0001)  
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Appendix 3: The search strategy for the Medline/EMBASE database: 

 

1. surg* or Operating theatre  or Operating rooms or Intraoperative procedures or intraoperative 

period or Preoperative period or preoperative procedures or Perioperative period or perioperative 

procedure or Postoperative period or postoperative procedure or periop*  

2. anes* or anaes* or exp anaesthesia   

3. 1 or 2 

4. checklist or triage or early warning score or exp protocol or exp guidelines or practice guidelines 

or quality improvement or patient safety or pathway or bundle or fasting, thromboprophylaxis, pt 

admission, airway, and failure to rescue 

5. (Afghan* or Albania* or Algeria* or Samoa* or Angola* or Antigua* or Barbuda* or Aruba or 

Arubian* or Argentin* or Armenia* or Azerbaijan* or Bahrain* or Bangladesh* or Belarus* or 

Beliz* or Benin* or Bhutan* or Bolivia* or Bosnia* or Herzegovin* or Botswana* or Brazil* or 

Bulgaria* or Burkina Faso or Burundi* or Cambodia* or Cameroon* or Cabo Verd* or Cape 

Verd* or Central African Republic or Chad* or Chile* or China or Chinese or Colombia* or 

Comoros or Comorian or Congo* or Cote d'Ivoire or Ivory Coast or Costa Rica* or Croatia* or 

Cuba or Cuban or Cyprus or Cypriot* or Czech* or Dominica* or Djibouti* or Ecuador* or 

Egypt* or El Salvador* or Eritrea* or Estonia* or Ethiopia* or Fiji or Gabon* or Gambia* or 

Gaza* or Georgia* or Ghana* or Gibraltar* or Greece or Greek or Grenad* or Guam or 

Chamorro* or Chamoru or Guatemala* or Guinea* or Guyana* or Haiti* or Hondura* or Hungar* 

or India* or Indonesia* or Iran* or Iraq* or Isle of Man or Mann or Manx or Jamaica* or Jordan* 

or Kazakh* or Kenya* or Kiribati* or Korea* or Kosovo* or Kyrgyz* or Lao* or Latvia* or 

Leban* or Lesotho* or Liberia* or Libya* or Liechtenstein or Lithuania* or Macao or Macau or 

Macanese or Macedonia* or Madagasca* or Malawi* or Malay* or Maldiv* or Mali or Marshall 

Island* or Maurit* or Mexic* or Micronesia* or Moldova* or Mongolia* or Montenegr* or 

Morocc* or Mozambi* or Myanm* or Burm* Namibia* or Nepal* or New Caledonia* or 

Nicaragua* or Niger* or Pakistan* or Palau* or Panam* or Paraguay* or Peru* or Philippin* or 

Filipin* or Poland or Polish or Portug* or Puerto Ric* or Romania* or Russia* or Rwand* or 

Samoa* or Sao Tome* or Principe or Saudi Arab* or Senegal* or Serbia* or Seychell* or Sierra 

Leone* or Slovak* or Slovenia* or Solomon* or Somalia* or South Africa* or Sri Lanka* or Kitts 
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or Nevis or Lucia* or Vincent or Grenadines or Sudan* or Surinam* or Swazi* or Syria* or 

Tajikistan* or Tanzania* or Thai* or Timor* or Togo* or Tonga* or Trinidad* or Tobag* or 

Tunisia* or Turkey or Turkish or Turkmen* or Tuvalu* or Uganda* or Ukrain* or Uruguay* or 

Uzbekistan* Vanuatu* or Venezuela* or Vietnam* or Yemen* or Zambia* or Zimbabwe* or Sub-

Sahara* or Sahara* or Africa* or SSA or Asia* or Pacific or South America* or Latin America* or 

Central America* or East Europe* or Eastern Europe* or LIC or LICs or LAMIC or LAMICs or 

LMIC or LMICs or MIC or MICs or UMIC or UMICs).ab,ti. 

6. ("scaling up" or "scaled up" or "scale-up" or "up-scaling" or "upscaling").ti,ab. OR (scalability or 

scalable or "at scale").ti,ab 

OR (spread adj5 (innovation* OR intervention* OR technolog* OR practice OR care)).ti,ab. OR 

((bring* or brought or taking or take* or increas* or going or implement*) adj5 scale)).ti,ab. 

7. Final equation: Surg*/Anes* AND Peri-op QI interventions AND LMICs AND Scale-up (3 AND 

4 AND 5 AND 6) 
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Appendix 4: Eight gold-standard implementation outcomes as defined by the implementation science 

evidence-base 
19

 and adopted by the WHO 
16

 

 

Implementation Outcome Definition  

 

Acceptability The perception among stakeholders that the intervention is acceptable 

 

Appropriateness The perceived fit, relevance, or compatibility of the intervention for a given 

practice setting, provider, or consumer; and/or perceived fit of the intervention to 

address a particular issue or problem 

 

Feasibility The extent to which an intervention can be successfully used 

 

Adoption The intention, initial decision, or action to implement an intervention 

Fidelity:  Extent to which an intervention gets applied as originally designed / intended 

Implementation costs:  Costs of the delivery strategy, including the costs of the intervention itself 

Penetration:  Extend to which eligible patients/population actually receive intervention 
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Appendix 5: Definitions of implementation strategies, ERIC framework
17

 

 

Implementation strategies are ‘methods and techniques used to enhance the adoption, implementation and 

sustainability of a clinical programme, practice or intervention’19
 

 

Implementation strategy 

domain 

Discrete strategies within the domains 

I. Use Evaluative 

and Iterative 

Strategies (n=10) 

Assess for readiness and identify barriers and facilitators (1), Audit and provide 

feedback (2), Conduct cyclical small tests of change (3), Conduct local needs 

assessment (4), Develop a formal implementation blueprint (5), Develop and 

implement tools for quality monitoring (6), Develop and organize quality 

monitoring systems (7), Purposely re-examine the implementation (8), Stage 

implementation scale-up (9), Obtain and use patients/consumers and family 

feedback (10) 

II. Provide 

Interactive 

Assistance  

(n=4) 

Provide local technical assistance (11), Facilitation (12), provide clinical 

supervision (13), Centralize technical assistance (14) 

III. Adapt and Tailor 

to Context (n=4) 

Use data experts (15), use data warehousing techniques (16), Promote adaptability 

(17), Tailor strategies (18) 

IV. Develop 

Stakeholder 

Interrelationships 

(n=17) 

Develop an implementation glossary (19), Model and simulate change (20), 

Capture and share local knowledge (21), Conduct local consensus discussions 

(22), Build a coalition (23), Develop academic partnerships (24), Identify early 

adopters (25), Inform local opinion leaders (26), Involve executive boards (27), 

Obtain formal commitments (28), Promote network weaving (29), Use advisory 

boards and workgroups (30), Use an implementation advisor (31), Visit other sites 

(32), Identify and prepare champions (33), Recruit, designate and train for 

leadership (34), Organize clinician implementation team meetings (35) 

V. Train and Provide ongoing consultation (36), make training dynamic (37), conduct 
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Educate 

Stakeholders 

(n=11) 

educational meetings (38), conduct educational outreach visits (39), conduct 

ongoing training (40), create a learning collaborative (41), develop educational 

materials (42), distribute educational materials (43), Shadow other experts (44), 

Work with educational institutions (45), Use train-the-trainer strategies (46) 

VI. Support 

Clinicians (n=5) 

Develop resource sharing agreements (47), remind clinicians (48), revise 

professional roles (49), facilitate relay of clinical data to providers (50), Create 

new clinical teams (51) 

VII. Engage Patients 

and Service Users 

(n=5) 

Increase demand (52), intervene with patients/consumers to enhance uptake and 

adherence (53), involve patients/consumers and family members (54), prepare 

patients/consumers to be active participants (55), Use mass media (56) 

VIII. Utilize Financial 

Strategies (n=9) 

Access new funding (57), alter incentive/allowance structures (58), alter 

patient/consumer fees (59), develop disincentives (60), Fund and contract for the 

clinical innovation (61), make billing easier (62), Place innovation on fee for 

service lists/formularies (63), use capitated payments (64), Use other payment 

schemes (65) 

IX. Change 

Infrastructure 

(n=8) 

Change accreditation or membership requirements (66), Mandate change (67), 

start a dissemination organization (68), change service sites (69), change liability 

laws (70), change physical structure and equipment (71), change record systems 

(72), Create or change credentialing and/or licensure standards (73). 
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