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Introduction
Surgical systems are complex and susceptible to external system 
pressures. The SARS-CoV-2 pandemic and its impact on elective 
surgery illustrated this. The reassignment of resources to the 
acute care of patients with COVID-19 led to cancellations of 
elective services that varied according to surges of the 
pandemic. Overall, it was estimated that more than 28 million 
operations were cancelled or postponed globally1. Waiting lists 
are now a public health crisis, with anticipated impacts on 
health outcomes, economies, and societies for an undetermined 
length of time2. For instance, there were approximately 4.3 million 
patients waiting for surgery in June 2022 in the UK3, and 
7.5 million waiting for any elective care in England in June 2023. 
With other factors contributing to more cancellations (for 
example, climate change, strikes, supply interruptions), the 
current number is expected to be even higher. Although data are 
scarce for other countries, similar patterns are expected4,5.

A diverse range of adaptations emerged and were scaled from the 
beginning of the pandemic to support continuation of elective 
surgery. Although some existed previously, the pandemic provided 
a unique opportunity to expand approaches to tackle an 
anticipated growth in all elective surgery waiting lists. To 
understand the elective surgical system, using the organizational 
domains described in the National Surgical, Obstetric and 
Anaesthetic plan (NSOAP) is extremely helpful6. NSOAP is a policy 
process and framework used to comprehensively address the 
health burden of conditions requiring surgery, and includes 
infrastructure, workforce, service delivery, financing, information 
management, and governance as domains6,7. Learning adaptations 
that have been successful will be useful in helping policymakers to 
decide which strategies would work better in their centre. 
Adoption of a hub-and-spoke model and performing surgery at 
weekends are examples of what has been done so far8,9. However, 
a research gap exists on understanding how these strategies can 
inform planning of elective surgery after the pandemic2.

The primary aim of this study was to identify and describe the 
strategies adopted globally that supported continuation of 
elective surgery and which can support continuation of elective 

surgery during times of health system stress. The secondary aim 
was to characterize the strengths and limitations associated 
with each strategy.

Methods
This study included four phases (Fig. 1). First, the scoping work 
included searches and discussion with frontline teams, which 
informed the depth and concepts of the systematic review. Second, 
a systematic review identified studies describing adaptations to 
elective surgery introduced or expanded during the pandemic. 
Third, thematic content analysis was undertaken to identify 
mitigation strategies for elective surgery provision. Finally, the 
strategies were refined through three rounds of expert consensus.

Phase 1: scoping work
Scoping searches in the published literature and grey literature 
were undertaken to inform the depth of the systematic review. 
Grey literature encompasses ‘information produced on all levels 
of government, academics, business and industry in print and 
electronic formats, but which is not controlled by commercial 
publishers’. Searches in PubMed and Google Scholar with search 
terms related to ‘elective’, ‘surgery’, and ‘adaptations’ were 
conducted. When any strategies were reported at this stage, they 
were used as deductive themes during the thematic analysis 
stage. To develop an overview of the research topic, elective 
surgery recovery and waiting lists were discussed with a group of 
frontline surgeons and anaesthetists attending the National 
Institute for Health Research (NIHR) Global Surgery Unit annual 
meeting in New Delhi, India, in September 2022. This event was 
chosen because of the opportunity to discuss in person with the 
NIHR Global Surgery Unit network. This network is composed of 
surgeons and anaesthetists from low- and middle-income 
countries, with selected experts having clinical and managerial 
leadership roles within their hospitals and/or nationally. All 
attendees of the meeting were invited by e-mail to participate, 
and questions were preplanned to guide the discussion (Table S1). 
Sixteen participants were involved in the discussion: one 
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representative each from Nigeria, Benin, South Africa, Rwanda, 
Ghana, Mexico, and India hubs, eight researchers with previous 
experience on waiting lists and elective surgery research (5 from 
the UK, 1 from India, 1 from Guatemala, 1 from the Philippines), 
and one healthcare consultant from the UK. The meeting was 
audio recorded and transcribed to identify the key messages 
from this discussion, which were used to inform the scope of the 
systematic review.

Phase 2: systematic review
Search strategy
A systematic review was conducted to identify studies reporting 
adaptations to elective surgical systems during the pandemic that 
supported the continuation of elective surgery. PRISMA 
guidelines10 were followed and the protocol was registered 
prospectively (PROSPERO: CRD42023366245). A systematic search 
was undertaken in Embase and MEDLINE via Ovid on 23 November 
2022. Search terms relating to ‘elective’, ‘surgery’, and 
‘SARS-CoV-2’ were used. Searches were restricted to between 
11 March 2020 and 22 November 2022. The full search strategy 
adopted can be found in Table S2. Grey literature and trial database 
searches were not conducted.

Study selection
The titles and abstracts were screened by two reviewers, and full 
texts were assessed against the inclusion criteria using Rayyan 
software11. Inconsistencies in the selection process were 
discussed and resolved with a third reviewer. Elective surgery 
was defined as any operation that was planned and booked in 
advance of routine admission to hospital. Strategy was defined 
as any change or adaptation that supported continuation of 
elective surgery. Studies that described the delivery of elective 
surgery during the SARS-CoV-2 pandemic were included. 
Studies reporting adaptations from any surgical specialty, from 
any hospital, and from any country were included. Papers that 
described prioritization tools were excluded as these tools 

reflect who should have the operation first rather than how to 
support continuation of elective surgery. Studies that evaluated 
only operations on patients infected with SARS-CoV-2 were also 
excluded. Guidelines, recommendations, consensus, and report 
studies were also excluded because these do not consider the 
adoption in practice of the strategies suggested.

Data extraction and management
From each included study, data extraction included description 
of the strategy, strengths and limitations acknowledged with 
that strategy, duration of study, study design, country, specialty, 
procedures included, and year of the study. The data were 
extracted and recorded in Microsoft Excel® (Microsoft, Redmond, 
WA, USA) by the two reviewers, and inconsistencies were 
discussed and resolved by repeated extraction of the data with 
further reviews of the full text with a senior researcher. Data 
describing the adaptation reported in each included paper were 
kept verbatim to allow further analysis.

Phase 3: thematic analysis
Thematic content analysis of eligible papers was conducted 
according to Clarke and Braun’s principles12: familiarization; 
coding; generating initial themes; developing and reviewing themes; 
refining and naming themes; and writing up. Familiarization was 
done during the data extraction by highlighting and transcribing 
verbatim the relevant parts of the paper related to the adaptation 
described. These were recorded in Microsoft Excel® for Mac® 

version 16.73. A mixed inductive and deductive thematic analysis 
with information from the scoping work and the systematic review 
was conducted by one researcher. A theoretical approach was used, 
with open coding to code the data, including the segments that 
were relevant to identify the adaptations to elective surgery. Major 
themes were identified and refined iteratively to generate a 
preliminary framework of strategies. These were then discussed 
and reviewed during weekly meetings within a wider study group. 
Each strategy was then mapped to one of the NSOAP domains. 
Proposed strengths and limitations of each strategy were extracted 
from each paper to inform the expert consultation.

Phase 4: expert consultation
Expert consensus was gained over three rounds to refine the 
strategies, inform potential cross-contextual strengths and 
limitations, and explore where the strategies might improve 
surgical preparedness, defined using the Surgical Preparedness 
Index (SPI)13. This is a set of 23 core indicators that measure 
preparedness of elective surgery when pressured by external 
stressors such as pandemics, seasonal pressures, political 
conflicts, and natural disasters. Its application allows identification 
of areas requiring further improvement. Owing to the predefined 
research aim, three different expert groups were consulted during 
the consensus process. In round 1, experts were sampled from 
within the NIHR Global Surgery Unit network, and asynchronous 
discussions and iterative edits were conducted using a Google 
Docs® online document (Google, Mountain View, CA, USA). In the 
second round, the definitions and implementation of included 
strategies were refined in online meetings of the COVID-19 
Recovery Group of the Royal College of Surgeons of England using 
Zoom® (Zoom Corporation, Tokyo, Japan). This group was 
composed of surgeons and trainees involved in planning elective 
surgery and service adaptations in UK hospitals. Finally, experts 
within the study management group made iterative refinements of 
the data generated. All three groups reviewed the final framework 
presented in this study and agreed with the proposed framework.

Scoping work

Scoping searches
International consultation

Systematic review

Description of delivery of elective
surgery to support its continuation

Thematic analysis

Identification of strategies mapped
to NSOAP domains using basic

coding of the data

Expert consultation

Three rounds to refine the definitions,
strengths, and limitations of each

strategy

Fig. 1 Overview of four phases 

NSOAP, National Surgical Obstetric and Anaesthesia Planning.

2 | BJS, 2024, Vol. 111, No. 2

D
ow

nloaded from
 https://academ

ic.oup.com
/bjs/article/111/2/znad405/7595893 by U

niversity of Birm
ingham

 user on 08 M
arch 2024

http://academic.oup.com/bjs/article-lookup/doi/10.1093/bjs/znad405#supplementary-data


Results
Scoping work
Discussions during the Global Surgery Unit annual meeting 
contributed to defining the research question and search terms 
(Table S3), by ensuring that the investigated topic was relevant 
across different contexts. Scoping reviews identified three 
phases when adaptations were implemented during the 
SARS-COV-2 pandemic: the preoperative phase, the operative 
phase, and the postoperative phase. This review and 
framework development focused on the operative phase, which 
spanned the interval between time of admission and discharge 
from hospital after surgery, as it was deemed to be easy to 
influence with adaptations being rapidly implemented. This 
phase also had the most variation in adaptation strategies, and 
warranted exploration and ranking of potentially effective 
adaptations.

Study characteristics
A total of 5674 records were identified, from which 163 studies 
were reviewed, and 53 were included (Fig. 2). Most studies were 
from high-income countries (52 of 53); only 114 was from an 
upper-middle-income country (China). Most studies reflected 
the practices adopted in a single country (52 of 53). Countries 
most frequently represented were the UK (22 of 53), USA (11 of 
53), and Italy (9 of 53). Only one study15 evaluated data from 
multiple countries (China, Italy, Spain, and USA) (Table S4). 

There was a lot of variability in the context and specialties of 
reporting adaptations. Only three studies16–18 evaluated an 
adaptation implemented across all surgical specialties in the 
participating centres. General surgery (19 of 53) and 
orthopaedics (19 of 53) were the most frequent specialties 
reporting adaptations (Table S5). The median duration of 
evaluation of adaptations in included studies was 3.5 months; 
however, this did not necessarily reflect the duration of the 
strategy, which may have been longer. There was no cost 
evaluation reported in any of the included studies. Most studies 
were interrupted time series (37 of 53), of which 29 had data 
collected retrospectively and 8 prospectively. There were no 
randomized trials, and two9,19 were quality improvement 
studies. There were two narrative reviews and one systematic 
review captured in this project (Table S4)15,20,21.

Strategies to strengthen elective surgery
Themes identified in the scoping work were used as deductive 
themes when coding the data. Three strategies were reported 
frequently at that stage: standalone hub, integrated hub, and 
day-case surgical unit. These themes were used as inductive 
themes6, and mapped well to NSOAP domains, so this framework 
was brought in to guide further analysis.

From basic coding of the data, three more themes were identified 
from the reported adaptations. The six themes were used to 
define strategies to strengthen elective surgery delivery: 
standalone hub15,17,22–38, integrated hub39–44, public–private 

Records identified from
MEDLINE and Embase

via Ovid n = 5764

Records screened against title
and abstract n = 2675

Reports sought for retrieval
n = 171

Reports assessed for eligibility
n = 163

Studies included in review
n = 53

Records excluded n = 2504

Reports not retrieved n = 8

Reports excluded n = 110
No adaptation described n = 69
No adoption in practice n = 13
No report on elective surgery n = 10
Prioritization tool only n = 10
Not adopted during pandemic n = 5
Full text not available in English n = 3

Records removed before screening n = 3089
Duplicate records n = 1997
Conference abstracts n = 1092
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Fig. 2 PRISMA flow chart of included studies
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partnership14,16,18,20,23,24,44–49, day-case surgical unit9,19,21,22,48–63, 
extension of surgical activity9,60, and staff capacity expansion18,64. 
Each strategy was directly related to four domains from the 
NSOAP: infrastructure, workforce, service delivery, and financing 
(Fig. 3). Adaptations to infrastructure were reported most 
frequently (25 of 53), followed by adaptations to service delivery 
(22 of 53), adaptations to financing (12 of 53), and adaptations to 
workforce (2 of 53). No papers were identified that reported 
adaptations to information management and governance.

Strategies were reported to be implemented alone or in 
combination, as reported in nine studies9,18,22–24,44,48,49,60, and a 
public–private partnership was present in most of them 
(6 of 9)18,23,24,44,48,49. Each strategy was defined based on the 
characteristics described in the literature (Table 1). The most 
common strategies reported were day-case surgical unit (20 of 
53), defined as a surgical unit with a dedicated admission and 

recovery area, where patients are discharged during the same 
day; and standalone hub (19 of 53), defined as a dedicated 
hospital to provide elective care, without acute admissions, that 
works through a referral pathway among other hospitals.

Evaluating the contexts in which each strategy was adopted, 
day-case surgical units were mainly reported in orthopaedic 
surgery, with arthroplasty being the most common procedure 
performed in this context. Procedure selection, and patient 
selection and education were recurrent themes in the papers 
describing day-case surgical units. In contrast, standalone hubs 
were not associated with a particular surgical specialty, but the 
procedures undertaken were mainly major surgery or cancer 
surgery, supporting the ability to perform more complex surgery 
in this strategy. No specific predominant themes were identified 
from the other strategies, regarding either surgical specialties or 
surgical procedure (Table S5).

Infrastructure

Standalone hub

Integrated hub

Workforce

Staff capacity
expansion

Service delivery

Day-case
surgical unit

Extension of
surgical activity

Financing

Public–private
partnership

Fig. 3 Framework development: strategies mapped to National Surgical Obstetric and Anaesthesia Planning domains

Table 1 Definition of strategies identified

NSOAP domain Strategies and definition

Infrastructure Standalone hub 
• Ring-fenced hospital (hospital dedicated to planned surgery only) without acute admissions, which provides operating 

theatres, wards, +/− critical care beds
• Able to provide elective surgery to patients from a network of referring hospitals
• Staff can be recruited from the different referring hospitals with a predefined rota in place
• It should be able to transfer patients to different hospitals in the event that emergency surgery is needed in 

postoperative phase
• If cancer surgery is performed, a different MDT needs to be in place to prioritize patients and a pathology laboratory is 

also needed as part of hub
Infrastructure Integrated hub 

• Ring-fenced operating theatre (reserved planned surgery theatres) and ward beds (reserved planned surgery beds) 
within an acute hospital

• Ring-fenced staff (reserved teams to provide planned surgical care) that are not allocated to other tasks
• In the event that patients with cancer have surgery, the hospital should already have its own MDT and pathology 

laboratory
• Internal regulation needed to maintain activity throughout the year

Workforce Staff capacity expansion 
• Transferring surgical skills to junior doctors and/or non-surgeons and/or retired professionals to expand the workforce 

able to provide a surgical procedure, applied to surgical and anaesthesia team
• Requires planning types of surgical procedure where this can be adopted as well as a risk prediction score to adapt 

complexity of patients to level of operator
Service 

delivery
Extension of surgical activity 
• Ring-fenced operating theatres that are used to perform surgery in extended hours, outside of usual use of theatres, 

such as evenings and weekends
• Dedicated staff need to be allocated to these hours of work and contracts might need adjustment
• To reduce the turnover time between patients, high intensity theatres might be used

Service 
delivery

Day-case surgical unit 
• Ambulatory surgical unit with allocated operating theatres and dedicated admission and recovery area
• Staff allocated to this unit need to be free from other tasks

Financing Public–private partnerships 
• Ring-fenced operating theatre, wards, and ICU beds in a private hospital to provide elective surgery to patients from 

public sector
• Staff available from private sector can provide staff capacity expansion
• Planning includes selection of procedures tailored to capability of staff and facilities in private hospital
• A contract between public and private hospital to define remit and responsibility is necessary

NSOAP, National Surgical Obstetric and Anaesthesia Planning; MDT, multidisciplinary team.
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Only 36 of the 53 papers acknowledged the limitations 
associated with the strategy reported, but all recognized the 
strengths associated with each strategy (Table 2). Strengths and 
weaknesses of each strategy were also informed by the three 
rounds of the expert consultation and planning before 
implementation was considered a key step to support the 
implementation process. In the first round (n = 25), the group 
comprised decision-makers (8 of 25), and surgeons or 
anaesthetists who were involved in the management of elective 
surgery in their hospitals (11 of 25) or were involved in previous 
research addressing elective surgery and waiting lists (6 of 25). 
Three-quarters (18 of 25) had previously participated in the 
discussion during the Global Surgery Unit annual meeting. In the 
second round, these were discussed in the monthly meetings of 
the Recovery Group of the Royal College of Surgeons between 
December 2022 and May 2023, which was composed of 89 
surgeons and anaesthetists who were invited to the meetings 
each month. The strategies were agreed to have different 
potential impacts on the preparedness of elective surgical 
services. Thirteen of 23 SPI indicators fitted within the framework 
boundaries, and the 6 strategies identified can influence these 
(Table S6).

Discussion
This study identified six strategies to bolster and scale elective 
surgical capacity that can inform service planning. These 
proved feasible during the pandemic, and can be used by 
frontline teams to improve resilience and adaptability in the 
planned care pathways for surgery in the postpandemic era. 
The dissemination of these strategies is needed considering 
the efforts towards increasing elective surgical capacity and 
efficiency. Mapping these to the NSOAP domains will allow a 
more focused approach to promoting change. Planning around 
these strategies will support an increase in elective capacity, but 
also resilience against future pandemics and other external 
threats (for example climate change).

One key message from this review is that there is no single 
solution to all surgical specialties providing elective care. This is 
supported by the small number of studies that mentioned one 
strategy adopted across all the different surgical specialties 
available in that hospital. Implementing each strategy has its 
challenges, although standalone hubs might work better when 
there is already a network of hospitals and one of them is 
designated to provide only elective care. Day-case surgery can be 

Table 2 Limitations and strengths associated with strategy

Strategy Strengths Limitations

Standalone hub • Allows highly specialized procedures to be done by 
the same team, which may improve surgical 
outcomes

• Ring-fenced theatres, beds, and staff allow greater 
resilience to external pressures

• Improves communication between surgical teams 
from different hospitals

• Referral network of hub and spokes needs to be defined 
beforehand as well as location of hub considering movement 
of staff and patients

• A separate MDT to prioritize patients with cancer from 
different specialists needs to be arranged if oncology surgery 
is being performed in hub

• Complexity of surgical procedures selected to be done in hubs 
will depend on facilities available for postoperative care (for 
example inpatient beds, ICU beds)

• Transfer pathways need to be designed in case emergency 
reoperation is required

• If operations are dependent on pathology (such as cancer), 
transport of samples should be done in the quickest way 
possible

Integrated hub • Ring-fenced staff makes it more resilient to external 
pressures

• Easier emergency care if needed compared with 
standalone hub

• Staff might be reallocated to acute care if there is external 
pressure (for example, flu season, war)

• Requires more staff to be employed by hospital to maintain 
elective activity

• Complexity of surgical procedures selected to be done in 
integrated hubs will depend on facilities available for 
postoperative care (for example inpatient beds, ICU beds)

Staff capacity 
expansion

• Expands training opportunities for surgical trainees • Limited to simple selected procedures that can be performed 
by junior surgeons

• A senior surgeon needs to be available to scrub in case 
support is needed

Extension of 
surgical activity

• Increase in elective lists with more patients being 
operated per day or week

• Available to a limited range of procedures when other 
services are needed at the same time (for example radiology, 
pathology)

• Staff need to be available to work out of hours
• Reduction in turnover time between patients is supported by 

limited evidence
Day-case surgical 

unit
• Not dependent on availability of beds
• Less exposure to hospital-acquired infections for 

patients operated in this pathway

• Requires ending early to allow recovery time to safely 
discharge patients

• Planning requires selection of both procedures and patients 
capable of being discharged on the same day

• Patient education involves more staff time
Public–private 

partnership
• Allows expansion of infrastructure and staff if 

private sector provides them
• Requires a contract between both sectors to maintain surgical 

care free from cost to patients
• The elective surgical care provided is highly dependent on 

contract conditions between public and private sectors, 
which may limit care

• Might depend on staff from public sector to conduct elective 
procedures in a private setting

ICU, intensive care unit; MDT, multidisciplinary team.
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implemented in virtually any hospital, but relies on successful 
patient selection and education50. When planning adoption of the 
different strategies, it is important to recognize that workforce 
and financing domains underpin the ability of hospitals to 
implement change. Although these were under-reported in the 
literature reviewed, they should be brought to planning discussions.

Research on strengthening and optimizing elective surgery is still 
in its early stages. Evaluation of the safety and cost-efficiency 
associated with each strategy reported is still required. An 
evaluation of the resources that are needed, and how to overcome 
resource restrictions, will also be relevant and was outside of the 
scope of this study. A quality improvement project and process 
evaluation might be two study types to consider. The authors have 
suggested how these strategies might increase the resilience of the 
surgical systems using the SPI score, which points to an area for 
future research13.

Limitations associated with this study need to be 
acknowledged. The short duration of the included studies and 
the fact that most were cohort studies limit not only the 
evaluation of the efficacy of the strategies on a long-term basis 
but also the ability to fully recognize limitations of the strategies 
in each paper. The lack of a cost evaluation in publications to 
date is problematic because cost is an essential consideration 
for policymakers and governments when implementing service 
change, particularly considering the high cost of surgery. There 
is a risk of publication bias in the published literature, as 
changes to elective surgery delivery that were not successful 
may not have been reported. Furthermore, although broad 
search terms were included, it is possible that some papers in 
which relevant details were reported were not identified when 
the abstract was reviewed at the screening stage. The lack of 
studies from low- and middle-income countries is also a 
limitation, which challenges the generalization of these 
findings to the global context. However, to overcome this, 
representatives from low- and middle-income countries were 
included during the expert consultation rounds, when 
refinement of definitions, strengths, and limitations was 
undertaken. Finally, the groups from which expert consultation 
was sought were self-selected, and there were no managers and 
nurses involved; the latter could add other different 
perspectives to the topic.
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