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Abstract

Aim: To identify the roles of nurse-surgeons in the provision of surgical care.

Design: Scoping review.

Methods: This scoping review adhered to the JBI guideline for scoping reviews and
EQUATOR Network's PRISMA-ScR checklist. Searches were performed from May
2022 to July 2022 using a combination of MeSH headings, keywords and filters via
database and hand searching based on the eligibility criteria. Keywords included
nurse-surgeon, nurse endoscopist, nurse hysteroscopist and nurse cystoscopist. Data
sources were CINAHL, Cochrane, Google Scholar, PubMed and Scopus. Descriptive
analysis was used to report the findings.

Results: Ninety-six included records indicated nurse-surgeon practice in 26 countries.
Forty-one nurse-surgeon titles were found, the majority of which were types of nurse
practitioner. A total of 5,684,198 surgeries were performed by nurse-surgeons vary-
ing from laparotomies to biopsies. Nine records reported that nurse-surgeons per-
form surgeries safely and on par with physicians with zero to minimal complications.
Nineteen records reported improved surgical care efficiency by nurse-surgeons in
terms of patient access to surgery, waiting times, surgery times, patient show rates,
patient education, physician workload and junior physicians' training. Seven records
reported high patient satisfaction. Nurse-surgeons were cost-effective according to
five records. Thirteen records recommended the standardization of nurse-surgeon
practice.

Conclusion: Nurse-surgeons performed millions of surgeries worldwide assisting in
easing the global surgical burden. This review identified the roles and benefits nurse-
surgeons play in global surgical care. Research gaps on nurse-surgeon roles were
discovered including the ambiguity in nurse-surgeon titles and the need to regulate
nurse-surgeon practice.

Impact: This research addressed the clinical safety, quality, contribution to timely sur-
gical access and cost efficiency of nurse-surgeon performed surgeries, as well as the
need to standardize nurse-surgeon practice and use a more consistent nurse-surgeon

title to ensure role identification and monitoring.
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1 | INTRODUCTION

Surgeries are invasive procedures performed under aseptic tech-
nique with or without anaesthesia by surgical providers such as phy-
sicians, nurses and other non-physicians to diagnose and/or treat
surgical conditions (Debas et al., 2006). Access to surgery is crucial
in achieving universal healthcare (World Health Organization, 2014).
In countries with a fee for service, access to surgery is even more
dire. Countries, such as the USA have seen an increase in travel tour-
ism for persons without health insurance (Stoney et al., 2022). Yet,
5billion people representing more than 60% of the world's popula-
tion have no access to surgery (Alkire et al., 2015; Chamie, 2020;
Meara et al., 2015). From this number, 18 million people die every
year from illnesses that could have been managed by surgery (Reddy
et al., 2020). Therefore, access to surgery should be prioritized as a
global health agenda.

Access to surgery is a problem faced by both high-income coun-
tries and low- and lower-middle-income countries. In low- and lower
middle-income countries, the longstanding scarcity of skilled surgical
providers hinders the delivery of timely surgeries (Hoyler et al., 2014).
To address this scarcity, the World Health Organization introduced the
Task Shifting strategy in 2008 with the intention to improve patient
access to essential healthcare services such as surgery (World Health
Organization, 2008). Task Shifting refers to the extension of the scope
of practice of less qualified healthcare workers by training them to
perform clinical tasks that are traditionally performed by higher qual-
ified healthcare workers only (World Health Organization, 2008). The
clinical tasks are then equally redistributed among the healthcare
workers which in turn ameliorates patient access to healthcare. In
the surgical context, surgeries are redistributed, whereby nurses are
trained to perform simple yet essential surgeries so the higher quali-
fied surgeons can focus on more complicated surgeries. This results in
a more efficient delivery of surgical care, and therefore, timely patient
access to surgery in areas where surgeons are limited.

Conversely, in high-income countries, multiple factors can be
attributed to the delay in patient access to surgery. These are the
ageing healthcare workforce (OECD iLibrary, 2019), the setting of re-
strictions in the clinical hours worked by junior physicians (Abraham
et al., 2016; Philibert et al., 2002), and the longstanding maldis-
tribution of surgeons in urban and rural settings (Phillips, 2022).
Additionally, some health systems in high-income countries do not
allow universal health coverage to their citizens and are heavily
reliant on service fees and insurance (Venkatesh et al., 2019). This
ultimately disadvantages people especially those from the lowest
socio-economic backgrounds.

Nurse-surgeons are nurses who perform surgery independently
with current nurse-surgeon titles including nurse cystoscopist,
physician extender, perioperative specialist practitioner, nurse

endoscopist, surgical care practitioner, nurse hysteroscopist, bi-
opsy nurse, nurse practitioner and clinical nurse specialist (Grota
et al,, 2021). The first usage of the term “nurse-surgeon” dates
back to the early 1600s when King Henry VIII appointed a private
nurse-surgeon named William Bullein (Duffin, 2017). The earliest
known contemporary use of the term “nurse-surgeon” that describes
nurses who perform surgeries independently was in the 1950s when
a group of nurse-surgeons performed obstetric and gynaecological
surgeries in Zaire, the predecessor of the Democratic Republic of
Congo (White et al., 1987). Three decades later, two American phy-
sicians developed a proposal to train current registered nurses as
Certified Registered Nurse Surgeons to undertake surgeries under a
surgeon's written order (Litt & Brodsky, 1983). Nurses advocated for
this proposal in 1985 (Judy, 1985).

“Nurse-surgeons” recognition and use steadily increased globally
into the 21st century. From early 2000s onwards, “nurse-surgeons”
performed major and minor general, vascular, orthopaedic, ophthal-
mological, urological, colorectal, obstetric and gynaecological sur-
geries (Kingsnorth, 2005; Kowalewski & Jahn, 2001; Marsh, 2005;
Zorn, 2005). By 2009, nurse-surgeons have been recognized in the
United Kingdom as duly qualified non-physician surgeons who can
safely practice surgery (Mickute, 2009). “Nurse-surgeon” practice
continued to increase over the past decade as they performed cae-
sarean section, laparotomy, appendicectomy, herniorrhaphy, endos-
copy, hysteroscopy, cystoscopy, biopsy and carpal tunnel release
(Eddy & Duffy, 2019; Grota et al., 2021; Judd, 2013; Wise, 2021).
Today, the practice of nurse-surgeons is widespread, with report
practice in Europe, Oceania, Africa, Asia and North America (Grota
et al., 2021; Kowalewski & Jahn, 2001; Zorn, 2005).

The inception of the modern “nurse-surgeons” may be ascribed
to Task Shifting (World Health Organization, 2008). However, ev-
idence suggests that nurse-surgeons precede Task Shifting by at
least 60years with the independent performance of caesarean
sections and hysterectomies by African nurses in the 1950s (White
et al., 1987). Regardless, the establishment of Task Shifting to im-
prove surgical outcomes from 2008 onwards, and the training of
nurses to perform obstetric surgeries in the 1950s were formulated
from similar reasons - supply and demand. The desperate need of
the health systems laid the foundation for the innovation of surgi-
cal capacity (supply) to meet surgical demands (Bath et al., 2019;
World Health Organization, 2014). Similar with how nurse-sur-
geons were incepted in low- and lower-middle income countries,
nurse-surgeons in high-income countries also emerged from supply
and demand challenges (Grota et al., 2022). The provision of surgical
services required innovation to meet ballooning surgical demands
and achieve positive surgical outcomes amidst the ageing healthcare
population (OECD iLibrary, 2019), the restrictions to ensure that
junior physicians do not work unsafe hours (Abraham et al., 2016;
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Philibert et al., 2002), and the uneven distribution of surgeons in
rural and urban settings (Phillips, 2022).

Globally, nurse-surgeons have reduced surgical waiting times,
improved patient access to surgery and prevented deaths from sur-
gically treatable ilinesses (Grota et al., 2021; Grota et al., 2022). The
contributions of nurse-surgeons have been invaluable in decreas-
ing the unnecessary treatment delays in various surgical specialties
(Johal & Dodd, 2017; Joseph et al., 2015; Salibian et al., 2016). Grota
et al. (2022) further confirmed the categorically positive global im-
pact of nurse-surgeons in surgical outcomes particularly in emer-
gency surgeries, diagnostic surgeries, minor surgeries and rural
health. Therefore, considering the potential of nurse-surgeons in
easing the surgical burden globally, initial mapping and scoping of the
roles of this group of advanced practice nurses is necessary in the
hopes of formally regulating their credentialing pathway and clinical
practice. To the author's best knowledge, there is no known scoping
review that explored the roles of nurse-surgeons as one category of
advanced practice nurses in the provision of surgical care worldwide.

2 | THE REVIEW
21 | Aim(s)

The aim of this scoping review was to identify the roles of nurse-

surgeons in the provision of surgical care.

3 | METHODS/METHODOLOGY
3.1 | Design

The authors' decision to conduct a scoping review was based on
the JBI guidance for scoping reviews specifying the appropriate-
ness of using scoping reviews to clarify a concept or body of lit-
erature exhibiting heterogeneity that is inapplicable to a more
clear-cut systematic review (Peters et al., 2020; Peters et al., 2021).
Heterogeneity of nurse-surgeon practice as a concept is therefore
exhibited by the absence of a scoping review that examines nurse-
surgeons as one category of advanced practice nurses. As there
was limited literature focusing on the roles of nurse-surgeons in
surgical care, a broad definition of “surgery” by the World Health
Organization (Debas et al., 2006) was adopted which encompasses
all service providers performing invasive surgical procedures inde-
pendently regardless of surgical specialty and setting. This scoping
review was registered on Open Science Framework and is acces-
sible at https://doi.org/10.17605/0OSF.10/SJ2WU.

3.2 | Search methods

A search strategy was developed by the four authors (TG, VB,
AB and EJ) which involved a combination of MeSH Headings,

keywords and filters for each database (Appendix S1). The data
sources were CINAHL, Cochrane Library, Scopus, PubMed and
hand searching. Hand searching in scoping reviews involves manu-
ally identifying relevant studies and documents by systematically
searching through sources beyond electronic databases (Arksey
& OMalley, 2005). During database searching, peer-reviewed
studies and reviews were searched. During hand searching, grey
literature, government documents, organizational reports, white
papers, evaluations, news articles, blogs, theses, text and opinion
pieces, letters and editorials were searched. The searched articles
were imported to Covidence®, a software-as-a-service platform
for managing reviews (Covidence, 2022). Covidence® was also the
tool that automatically detected any duplicate studies. One author
(TG) conducted the initial title-abstract screening. Immediately
prior to full text review, another layer of screening was conducted
by one author (TG) to ensure that the articles fit the World Health
Organization definition of surgery, which was an eligibility crite-
rion of this review. Following screening, two of four authors (TG,
VB, AB and EJ) reviewed the full text of the studies. Conflicts were
resolved by discussion or via a third reviewer (one of VB, AB, EJ)

where necessa ry.

3.3 | Inclusion and/or exclusion criteria

The Population, Concept, Context framework from the Updated
JBI Guidance for Scoping Reviews (Peters et al., 2021) was adopted
to develop the eligibility criteria for this scoping review (Table 1).
The Population was patients undergoing surgery. The Concepts
were nurse-surgeons and surgery. Nurse-surgeon definition is any
nurse performing surgeries independently (Grota et al., 2022; White
et al., 1987). Surgery as defined by the World Health Organization
is any invasive procedures performed under aseptic technique and
usually with anaesthesia by surgical providers such as physicians,
nurses and other non-physicians to diagnose and/or treat surgi-
cal conditions (Debas et al., 2006). The Contexts were any health
area in which surgery was performed including the perioperative
department, operating room, medical centre, community clinic and
nurse-led surgical service/clinic. Studies that were published in non-
English language were excluded. No date restrictions were applied
in the searches. Any surgical assisting roles where nurses do not per-
form surgeries independently were also excluded. As recommended
by the JBI guidance on scoping reviews (Peters et al., 2021) and the
PRISMA-ScR checklist (Tricco et al., 2018), published and unpub-
lished articles were included.

3.4 | Search outcome

Eight thousand four hundred eighty-two references were identified
from database and manual hand searches (n=8482). Automated
deduplication found 942 duplicates and manual deduplication found
one duplicate which were removed, leaving 7539 references for title

85U8017 SUOLULLIOD BAIERID B|ed! [dde 8} Ag peupob a8 S9P1LE YO ‘88N JO S9N 10} AXe1g 1T 8UIIUO /8|1 UO (SUOIPUOD-PUR-SWLR}WOY B 1M ARe1q 11 UO//SANY) SUORIPUOD PUE SLLB L U3 885 *[£202/TT/82] U0 A%ig1T8UlIUO 481 'S0IN0S3y D108 - ARIqIT AISIAIN D104ID UelRIsNY Ag 906ST LR /TTTT 0T/I0p/wod A3 1M ARiqiieutjuo//sdny woiy pepeojumod ‘0 ‘879zS9eT


http://10.0.68.197/OSF.IO/SJ2WU

GROTAET AL.

ﬂ—Wl LEY-{

TABLE 1 Eligibility criteria for the scoping review.

Inclusion criteria Exclusion criteria

Population Surgical assisting roles

Patients undergoing surgery Non-nurse roles
Concept

Nurse-surgeon

Surgery (as per WHO definition)
Context

Any area in which surgery is performed, including perioperative
department, operating room, operating theatre, day surgery
unit, day procedure unit, endoscopy unit, hospital, medical
centre, health service, practice, outpatient clinic, community
clinic, catheterization laboratory or interventional, radiology
and nurse-led surgical service/clinic

English language
Primary research papers

Qualitative study, quantitative study, mixed-methods study,
dissertation study

Reviews

Systematic review, scoping review, rapid review, narrative review,
meta-analysis

Non-research papers
Editorial, letter, text, opinion, grey literature

Government document, organizational report, white paper,
evaluation

and abstract screening. After title-abstract screening, 7394 refer-
ences were excluded. One hundred forty-five records were assessed
as eligible for full-text review. Following full text review, 49 records
were excluded and 96 records were included for data extraction (see

Figure 1).

3.5 | Quality appraisal

Quality appraisal was not undertaken as this was deemed unneces-

sary due to the study's aims/scope being exploratory only.

3.6 | Data abstraction

Following identification of the 96 included records, the relevant
data from each record were extracted onto a data extraction form
that was consensually approved by the four authors (TG, VB, AB
and EJ) and created by one author (TG) in Covidence® (2022). Data
abstraction for each record, also referred to as data charting in
scoping reviews (Peters et al., 2021) was completed by two of four
authors (TG, VB, AB and EJ) in Covidence® (2022). Disagreements
were resolved by discussion, or a third reviewer (one of VB, AB, EJ)
where necessary. Using the data extraction form, the 96 included
records were extracted for the following data: title, author/s; pub-
lication year; DOI; country; study design; aim; start and end dates;

population description; inclusion and exclusion criteria; method of
participant recruitment; total number of participants; nurse-surgeon
title; surgery performed by nurse; surgical specialty; number of sur-
geries performed by nurse; findings; funding sources; peer review;
and conflict of interest (see Appendix S2).

3.7 | Synthesis

The completed data extraction form was exported by one au-
thor (TG) from Covidence® (2022) as a comma-separated values
file and converted into an excel spreadsheet where data analy-
sis occurred. The data obtained from this scoping review utilized
a descriptive data analysis approach as the JBI guidance (Peters
et al., 2021) noted that scoping reviews do not generally synthe-
size the results or outcomes of the included records and the data
analysis of the extracted data should only involve basic descrip-
tive analysis. One author (TG) analysed the final extracted data
from the 96 included records via the Excel-converted spreadsheet
which was then evaluated collectively by the three remaining au-
thors (VB, AB and EJ) during the extraction and analysis stages of

this scoping review.

4 | RESULTS

The presentation of the results of this scoping review was based
on the JBI Manual for Evidence Synthesis (Peters et al., 2021) and
PRISMA 2020 statement (Page et al., 2021).

4.1 | Descriptive findings

A total of 96 records were included in this scoping review (see
Table 2). Forty-eight (50%) were primary research studies which
included descriptive studies, non-randomized controlled trials,
mixed methods studies, randomized controlled trials and a quali-
tative study. The other 48 (50%) did not describe primary research
studies which included texts and opinions, reviews, discus-
sion papers, editorials, reports and one news article. Fifty-three
(55%) of the total records were published from 2011 to 2022, 38
(40%) from 1991 to 2010, and five (5%) from 1974 to 1990. The
included records were conducted in 26 countries from Australia,
Belgium, Burkina Faso, Canada, Comoros Islands, Congo, Ghana,
Hong Kong, India, Ireland, Kenya, Korea, Malawi, Mozambique,
Netherlands, New Zealand, Nigeria, Rwanda, South Africa, Sudan,
Thailand, Uganda, United Kingdom, United States, Zambia and
Zimbabwe. The majority of the included records were from Africa
(n=14) (54%) followed by Asia (n=4) (15%), Europe (n=4) (15%),
North America (n=2) (8%) and Oceania (n=2) (8%). A world map
of the countries where nurse-surgeons practice and the World
Bank (2022) income classification of these countries are depicted
in Figure 2.
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FIGURE 1 PRIMSA 2020 flow diagram
(Page et al., 2021). [ Identification of studies via databases and registers ]
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4.2 | Nurse-surgeon titles

There were 41 nurse-surgeon titles mentioned in the 96 included
records (see Table 3). Titles mentioned at least twice were nurse
practitioner, nurse endoscopist, nurse, surgical care practitioner,
nurse-surgeon, advanced nurse practitioner, clinical nurse specialist,
nurse cystoscopist, acute care nurse practitioner, advanced prac-
tice provider, non-physician, nurse-midwife, registered nurse, reg-
istered nurse first assistant and surgical first assistant (see Table 3).
There were other unique nurse-surgeon titles that were mentioned
in one or two records such as mid-level provider, nurse consultant,
rural nurse specialist, nurse hysteroscopist and non-physician en-

doscopist (see Table 3 for the full list).

4.3 | Surgeries performed by nurse-surgeons

One hundred different types of surgeries in 24 surgical special-
ties and subspecialties were performed by nurse-surgeons in the
included records (see Table 3). The surgical specialties were plas-
tic surgery, general surgery, obstetrics, gynaecology, orthopaedics,
dermatology, gastroenterology, pulmonology, urogynaecology,

otorhinolaryngology, urology, oculo-plastics, ophthalmology, inter-
ventional radiology, vascular surgery, cardiothoracic, trauma, dental,
neurosurgery, reconstructive surgery, paediatric surgery, maxillofa-
cial surgery, paediatric otolaryngology and primary care.

Forty-six records (48%) reported a total of 5,684,198 surger-
ies performed by nurse-surgeons (see Table 3). This figure did not
include the number of surgeries performed by nurse-surgeons
in Zhang et al. (2018) and Abdullah et al., 2011 studies. Zhang
et al. (2018) provided the total number of surgeries performed
by Advanced Practice Professionals, the collective title that the
study used for nurse practitioners and physician assistants. It
was unclear how many of the 2.69 million surgeries in 2012 and
4.54 million surgeries in 2015 were performed by nurse-surgeons.
(Abdullah et al., 2011) reported two different figures whereby the
hospital administrator reported 4896 nurse-performed surgeries
while only 2335 nurse-performed surgeries were documented on
the surgical logbooks.

The surgeries that were mentioned at least thrice in the included
records were biopsy, flexible sigmoidoscopy, colonoscopy, diagnos-
tic or therapeutic excision, endoscopy, flexible cystoscopy, hernia
repair, vein stripping, curettage, polypectomy, circumcision, inci-
sion and drainage of abscess, debridement, caesarean section, skin
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High-income countries*

GROTAET AL.
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Upper-middle-income countries®

Low- and lower-middle
income countries®

Australia South Africa Burkina Faso

Belgium Thailand Comoros

Canada Congo

Hong Kong Ghana

Ireland India

Netherlands Kenya

New Zealand Malawi

South Korea Mozambique

UK Nigeria

USA Rwanda
Sudan
Uganda
Zambia
Zimbabwe

* Based on World Bank (2022) data

FIGURE 2 Countries where nurse-surgeons practice.

grafting, tubal ligation, minor, intermediate and complex repair, avul-
sion, dilation, aspiration, wound closure, carpal tunnel surgery, ure-
teric stent removal, saphenofemoral disconnection, sclerotherapy,
episiotomy, fracture manipulation, esophagogastroduodenoscopy,
paracentesis, pap smear, interventional radiology, neurostimulation,
and destruction of benign, premalignant and malignant lesions. A
multitude of varied surgeries were identified in one or two records
such as laparotomy, hysterectomy, vasectomy, harvesting of artery,

harvesting of skin grafts, organ resection, appendicectomy, flap

reconstruction, local flap, reverse circumcision and tooth extraction
(see Table 3 for the full list).

4.4 | Patient safety and complication rates

Patient safety was reported in 12 (13%) records (Davis et al., 2021;
Day et al., 2014; Hickey & Cooper, 2009; Goodfellow et al., 2003;
(Hough et al.,, 2012); Koetsawang et al., 1981; Maruthachalam
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et al., 2006; Ranjan et al., 2016; Rich et al., 2021; Sapre et al., 2012;
Satyapan et al., 1983; Thommasen et al., 1996). All of these 12 re-
cords stated that nurse-surgeons can perform surgeries on patients
safely with five records (Davis et al., 2021; Day et al., 2014; Hickey
& Cooper, 2009; Koetsawang et al., 1981; Thommasen et al., 1996;)
specifying that nurse-surgeons performed safe surgeries that were

comparable with physicians. Davis et al. (2021) further noted that
nurse-surgeon and physician performed surgeries were safe by the
2% moderate to severe adverse event rate. Satyapan et al. (1983)
believed that nurse-surgeons with theatre nursing experience can
safely undertake surgeries in rural areas.

Complication rates from nurse-surgeon performed surger-
ies were reported in 16 (17%) records. No complications were re-
ported by Lucas (2020), Cusack et al. (2018), Duncan et al. (2017),
Shum et al., 2010, Bull et al. (2006), Schoenfeld et al. (1999), Duthie
etal. (1998), and Moshakis et al. (1996). Comparisons of complication
rates between nurse-surgeons and physicians were studied in five
records and all reported comparable outcomes (Gilani et al., 2009;
Hui et al., 2015; Kanchanasinith et al., 1990; Lane & Minns, 2010;
Turner & Pati, 2010). One record compared nurse-surgeons with
physician assistants and the outcomes were also comparable (Massl
et al., 2014). Two records (Simcock et al., 2014; Weiss et al., 2010)
reported few complications with Simcock et al. (2014) specifying a
0.04% incidence rate of postsurgical complications.

4.5 | Surgical care efficiency

Efficiency of surgical care as an outcome of nurse-surgeon per-
formed surgeries were reported in 19 (20%) records (Cooper, 2021;
Cusack et al., 2018; Ge et al., 2021; Gifford & Stone, 1993; Giramonti
& Kogan, 2018; Godsell, 2005; Goodfellow et al., 2003; Johal &
Dodd, 2017; Kanchanasinith et al., 1990; Laing, 1999; Marsh, 2005;
McConkey et al., 2019; Meo et al., 2006; Quick, 2013; Thommasen
et al., 1996). All specified the positive impact of nurse-surgeons in
the efficient delivery of surgical services in terms of patient access
to surgery (Cooper, 2021; Cusack et al., 2018; Ge et al., 2021; Meo
et al., 2006), waiting times (Godsell, 2005; Laing, 1999; Marsh, 2005;
Sapre et al., 2012), surgery times (Giramonti & Kogan, 2018; Johal
& Dodd, 2017; McConkey et al., 2019), patient show rates or the
rate of patients showing up to their surgical appointment (Gifford &
Stone, 1993), patient education (Kanchanasinith et al., 1990), phy-
sician workload and rest times (Johal & Dodd, 2017; Thommasen
et al., 1996), and junior physicians' training (Quick, 2013; Rich
et al., 2021). Cooper (2021) noted the 100% achievement of the
ideal referral-to-treatment time upon the addition of nurse-surgeons
in the service as compared to the prior to the implementation of
nurse-surgeons with a referral to treatment time of 81% in 2012 and
85% in 2015. Marsh (2005) reported the achievement of a hospital's
2-week target for bladder cancer surgical treatment when nurse-
surgeons were implemented.

As reported in 3 (3%) records, nurse-surgeons did not deviate
from the usual amount of time a surgeon spends to complete a

surgery and instead decreased the theatre flow time (the time pa-
tients spend from entering to leaving of the operating theatres) from
59 to 40min, thereby improving surgical times (Cusack et al., 2018;
Johal & Dodd, 2017; McConkey et al., 2019). Ge et al. (2021) and Meo
et al. (2006) indicated that nurse-surgeons assisted with supply and
demand in the context of perioperative service delivery. According
to Gifford and Stone (1993), the introduction of nurse-surgeons in
rural areas increased patient show rates (the rate of patients showing
up to their surgical appointment) to the 90%-100% level. On aver-
age, Giramonti and Kogan (2018) found that nurse-surgeons com-
pleted paediatric penile surgeries in 25 versus 27 min by physicians.
Nurse-surgeons decreased waiting times by 30min (Marsh, 2005),
from 6 months to 8 weeks (Laing, 1999), and from 68 per 3months to
10-30 per month (Sapre et al., 2012). Nurse-surgeons decreased the
junior physicians' workload which increased their sleep time (Johal
& Dodd, 2017), assisted them in managing the restrictions in their
work hours (Johal & Dodd, 2017), enhanced their surgical training
experience (Quick, 2013; Rich et al., 2021), and allowed them more
time to diagnose and treat other diseases (Thommasen et al., 1996).
Finally, Kanchanasinith et al. (1990) found the statistically significant
(p<.05) difference in the provision of more complete preoperative

patient education by nurse-surgeons versus physicians.

4.6 | Patient satisfaction

Patient satisfaction was reported in 7 (7%) records (Basnyat
etal., 2001; Cusack et al., 2018; Hui et al., 2015; Johal & Dodd, 2017;
Satyapan et al., 1983; van Putten et al., 2012; Williams et al., 2020).
All studies reported positive patient satisfaction. Using a patient
questionnaire, 99% of the first 249 patients in Basnyat et al. (2001)
study was satisfied with their surgery being performed by nurse-
surgeons with 238 patients experiencing minimal discomfort and
nine experiencing moderate discomfort. Cusack et al. (2018) evalu-
ated the patients' overall satisfaction via a consumer feedback form
with majority of responses indicating “high” (exact numerical figure
was not explicitly provided) levels of satisfaction. Following full re-
covery validated by the ability to answer a 100-7 subtraction test
three times, the patients in Hui et al. (2015) study were asked to rate
on a scale of 1 (poor) to 5 (excellent) their satisfaction in terms of
the nurse-surgeons' bedside manner, technique, level of explanation
and overall experience. Overall, the patients in the nurse-surgeon
arm rated their overall experience as excellent (standard deviation
of 4.5). Of the 364 patients in the nurse-surgeon arm, 360 (98.9%)
reported willingness to have their surgery performed by a nurse-
surgeon again. Johal and Dodd's (2017) systematic review of 29 arti-
cles found six studies reporting improved or high patient satisfaction
with the addition of nurse-surgeons and other non-physician surgical
providers. In Satyapan et al. (1983) study, patients were interviewed
by the nurse-surgeons' physician supervisor to determine their satis-
faction with their procedure and 3,457 (97.4%) reported full satisfac-
tion with the surgical service they received and would recommend
tubal ligation to friends. Van Putten et al. (2012) measured patient
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satisfaction through a questionnaire that was filled in by patients at
the time of their discharge from the post anaesthesia care unit. Of
the 734 patients that completed the questionnaire, 694 (95%) were
satisfied with the service. Finally, Williams et al. (2020), surveyed
239 patient families 6 weeks after their newborns' circumcision.
Of the 49 (20.5%) patient families that responded, 89.5% rated the
overall quality of care they received as excellent or very good and
87.5% were either extremely satisfied or satisfied with the appear-

ance of their newborns' penis postoperatively.

4.7 | Economic outcomes

The implementation of nurse-surgeons was identified as cost-effec-
tive in 5 (5%) records (Basnyat et al., 2001; Hough et al., 2012; Johal &
Dodd, 2017; Massl et al., 2014; Williams et al., 2020). These savings were
substantial translating into a net saving of at least $90 per patient (Basnyat
et al,, 2001; Williams et al., 2020). Nurse-surgeons were less costly to
employ as compared to surgeons and appeared to be a cost-effective
method in managing the difficulties emerging from junior physicians' work
hour restrictions (Johal & Dodd, 2017; Massl et al., 2014). Cost-effective
ratios reported via net cost savings are provided in Appendix S3.

4.8 | Credentialing, professional development and
standardization of nurse-surgeons

The standardization of nurse-surgeon practice in terms of nationwide
regulation in titles, scope of practice, salary, training, credentialing and
professional development was recommended by 13 (14%) records (Eddy
& Duffy, 2019; Fox et al., 2000; Grota et al., 2021; Hough et al., 2012;
Jalloh et al., 2016; Lane & Minns, 2010; Moshakis et al., 1996;
Quick, 2013; Quick, 2016; Schultz, 2011; Schwegel et al., 2019;
Sprout, 2000; Zhang et al., 2018). The lack of regulations to standard-
ize nurse-surgeon scope of practice caused confusions due to the am-
biguity of the titles used (Schwegel et al., 2019) and demonstrated the
great disparity in nurse-surgeons' titles, roles, pay and training access
(Eddy & Duffy, 2019). According to Quick (2013), the standardization of
nurse-surgeon practice would assist in the adherence to professional,
ethical and legal obligations of advanced perioperative practice. Most
nurse-surgeon training programmes were at least 1year which com-
bined practical and theoretical components along with clinical supervi-
sion and competency assessment prior to independent practice (Grota
etal., 2021) and the credentialing of nurse-surgeon was seen to provide
an additional pathway for perioperative nurses in advanced nursing
practice (Fox et al., 2000). Professional development opportunities for
nurse-surgeons were also necessary (Lane & Minns, 2010).

5 | DISCUSSION

The findings from this scoping review identified various roles
that nurse-surgeons play in global surgical care with data being

predominantly published in the United Kingdom and United States.
This reflects the scope and use of nurse-surgeons in high-income,
upper-middle-income and low- and lower-middle-income countries.
It is worth noting however the differences in the included records
in these countries particularly in how nurse-surgeons emerged, and
the types of surgeries nurse-surgeons performed. In low- and lower-
income countries, nurse-surgeons emerged mainly from a chronic de-
mand in specialized surgeons requiring nurses to perform complicated
surgeries such as caesarean section, laparotomy and trauma surgery
(White et al., 1987). Whereas, in high-income countries, nurse-sur-
geons mainly emerged as an answer to the ballooning waiting lists
for diagnostic surgeries allowing them to perform targeted minor sur-
geries such as endoscopy, hysteroscopy, cystoscopy or biopsy which
will then translate to faster specialist referrals should anomalies arise
from such diagnostic surgeries (Bull et al., 2006; Marsh, 2005; Sapre
etal., 2012). In both scenarios, access to surgery is paramount in truly
achieving universal healthcare. Figure 2 displays the income classifi-
cation of the countries in the included records.

Our findings suggest a gradual increase in published literature
about nurse-surgeon roles has occurred from five records in the
previous three to five decades to 53 in the most recent decade. Our
scoping review found more than 5million nurse-performed surger-
ies in multiple specialties. Due to the inclusion of grey literature and
unpublished data, this scoping review found a more diverse set of
nurse-surgeon performed surgeries and surgical specialties than
identified in earlier reviews (Grota et al., 2021; Grota et al., 2022).

This scoping review also highlights the benefits and research
gaps on nurse-surgeon roles. The identified benefits include high
patient satisfaction, improved surgical care efficiency, comparable
complication rates with physicians, high patient safety and improved
cost-effectiveness. The research gaps, on the other hand, include
the need for standardization and credentialing of nurse-surgeon
practice and the ambiguity in nurse-surgeon titles.

A consistently high satisfaction of patients from surgical services
provided by nurse-surgeons preoperatively, intraoperatively and
postoperatively was found in the studies. Nurse-surgeons provide
more time to educate patients preoperatively as compared with
physicians (Kanchanasinith et al., 1990; Wright, 2000). Patients
who were also satisfied with their nurse-surgeon during surgery and
postoperatively, would recommend their nurse-surgeon to friends or
opt to have a surgery provided by a nurse-surgeon again (Satyapan
et al.,, 1983). These findings are consistent with Grota et al. (2022)
and Grota et al. (2021) findings where both systematic reviews con-
cluded the high patient satisfaction from nurse-surgeons.

This review also identified the positive contribution of nurse-sur-
geons in the efficient delivery of global surgical care in the context
of timely patient access to surgery, waiting times, surgery times,
patient show rates, preoperative patient education, physician work-
load and rest times, and junior physicians' training (Cooper, 2021;
Cusack et al., 2018; Ge et al., 2021; Gifford & Stone, 1993; Giramonti
& Kogan, 2018; Godsell, 2005; Johal & Dodd, 2017; Kanchanasinith
et al., 1990; Laing, 1999; Marsh, 2005; McConkey et al., 2019;
Meo et al., 2006; Quick, 2013; Rich et al., 2021; Sapre et al., 2012;
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Thommasen et al., 1996). While Grota et al. (2021, 2022) also re-
ported the contribution of nurse-surgeons in surgical access, wait-
ing times and patient show rates, this scoping review further added
the benefits of nurse-surgeons in improving patient show rates in
rural settings and provision of a more comprehensive patient educa-
tion prior to surgery. In lieu of the restrictions to junior physicians'
work hours, this scoping review also found that nurse-surgeons
contributed to the enhancement of junior physicians' training expe-
rience which offered them more time to rest and mitigate their clin-
ical workload (Johal & Dodd, 2017; Quick, 2013; Rich et al., 2021;
Thommasen et al., 1996).

Additionally, our findings suggest that nurse-surgeons perform
safe surgeries. This was further proven by the low to no complication
rates in nurse-surgeon performed surgeries as reported in the included
records that were comparable with the physicians' complication rates.
This indicates that nurse-surgeons can perform surgeries safely, effec-
tively and efficiently. Finally, our findings suggest that nurse-surgeons
are cost effective. To the authors' best knowledge, there is currently
no known review to date that explored the cost-effectiveness of
nurse-surgeons as one group of advanced practice nurses.

Our scoping review found at least two gaps in nurse-surgeon
research. These were significant ambiguity in nurse-surgeon titles
and the need to standardize and regulate nurse-surgeon practice
on a national level. This scoping review found 41 unique titles that
nurse-surgeons use worldwide. The systematic review conducted
by Grota et al. (2021) also highlighted nurse-surgeon title inconsis-
tencies which affected the clarity and generalizability of the studies
included in the review. The use of various ambiguous titles seems to
be a common practice in nursing. A study by Leary et al. (2017) found
595 titles used by the 17, 960 nurses who participated in the study.
Duffield et al. (2011) studied the nurses in Australia and argued that
the uncoordinated and unregulated use of nursing titles may cause
blurring, confusion and proliferation of titles which results in bound-
aries and scopes of practice becoming unclear, and patients along
with their service providers having trouble understanding the scope
of such titles.

Moorthy et al. (2006) also identified this problem where the use
of multiple titles such as laparoscopic nurse, surgical nurse practi-
tioner, arthroplasty practitioner or specialist nurse can be confusing
to both the health professionals and patients. Grota et al. (2021) rec-
ommended the use of “nurse-surgeon” to encompass the group of
nurses who perform surgeries independently effectively matching
the term “surgeon” which encompasses physicians who perform sur-
geries independently. The use of more consistent language around
nurse-surgeon practice will prevent research fragmentation and iso-
lation of data.

Another gap that this scoping review found is the need for na-
tional regulation and standardization of nurse-surgeons (Eddy &
Duffy, 2019; Fox et al., 2000; Grota et al., 2021; Hough et al., 2012;
Jalloh et al.,, 2016; Lane & Minns, 2010; Moshakis et al., 1996;
Quick, 2013; Quick, 2016; Schultz, 2011; Schwegel et al., 2019;
Sprout, 2000; Zhang et al., 2018). There is currently no known
or widely accepted national credentialing regulations around

nurse-surgeon practice internationally. This is due to the implemen-
tation of nurse-surgeons being highly dependent on the need of a
surgical specialty within a local healthcare system or organization to
innovate their service delivery to resolve an imminent surgical crisis
resulting in localized pseudo-credentialing processes that may or may
not be consistent with existing national standards of care (Eddy &
Duffy, 2019; Schwegel et al., 2019). Additionally, our findings indicate
the different specialties, countries and contexts of nurse-surgeon
practice. However, there are similarities in the way nurse-surgeons
worldwide are viewed as fully trained and therefore competent for
independent practice. These are practical training, educational prepa-
ration, relevant clinical experience, clinical supervision by an experi-
enced surgeon or nurse-surgeon, and competency assessment (Grota
et al., 2021). These similarities may assist national health systems and
policymakers in formulating a standardized credentialing process for
nurse-surgeons. Considering the global impact of nurse-surgeons in
improving the provision of surgical care, it is imperative to conduct
further research on how to regulate nurse-surgeon training, profes-

sional development and practice on a national level.

5.1 | Implications

This scoping review mapped the roles of nurse-surgeons in global
surgical care. In doing so, the large contribution of nurse-surgeons to
global healthcare has been identified. Considering the global surgi-
cal burden and the need to improve access to surgical care, the main
opportunity of nurse-surgeons here is in providing timely patient ac-
cess to surgery while maintaining patient safety, maintaining clinical
quality and improving cost-efficiency. Future high-quality quantita-
tive and qualitative research is necessary to study and fully under-
stand the roles, training, practice and experiences of nurse-surgeons
in local and national health systems. International collaborative re-
search may also aid in further strengthening the standardization and
credentialing pathway of nurse-surgeons worldwide.

5.2 | Limitations

This scoping review included records that were written in the
English language only as English is the primary language of three of
four authors. Research on nurse-surgeon roles that was written in
non-English language may have contributed to a more comprehen-
sive scoping of the roles nurse-surgeons play in global surgical care.
The nurse-surgeon titles that emerged from this scoping review was
based on the search strategy developed by the authors based on
what is known in extant literature and anecdotally. Therefore, there
might be other nurse-surgeon roles that were not captured by this
scoping review and would have made this review more robust.

As scoping reviews are designed to include all records that answer
a broad review question, regardless of the data source being a primary
research study, an opinion paper, or a news article, another limitation
of this scoping review is the lack of high-quality primary research
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studies which could have increased its methodological rigour resulting
in a more detailed analysis of the findings. The limitations of the 48

included primary research study are outlined in Appendix S4.

6 | CONCLUSION

Nurse-surgeons perform millions of surgeries worldwide including
major surgeries such as laparotomies, caesarean sections and organ
resections to minor surgeries such as biopsies, endoscopies, dental
extractions and repairs. This work assists in easing the global sur-
gical burden. Although nurse-surgeons in contemporary literature
have been practising since the 1950s, there is still limited research
evidence supporting their clinical practice. The great disparity of
titles nurse-surgeons use proved to be a major hurdle in mapping
this group of advanced practice nurses. This scoping review found
the multiple roles and benefits nurse-surgeons play in global surgical
care which include patient safety, timely patient access to surgery,
high patient satisfaction, surgical care efficiency and cost-effective-
ness. This scoping review also discovered gaps on nurse-surgeon re-
search prompting the need to standardize their career and training

pathway and the usage of a more consistent nurse-surgeon title.
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