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Key Messages

n The most useful resource reported was Global
Surgery 2030, along with other publications, data
collection tools, books and training manuals, and
a documentary.

n This list could serve as a starting point for individuals
interested in global surgery and be supplemented
with resources advocating for global surgery from
clinical, population health, or policy perspectives.

THE GROWING FIELD OF GLOBAL
SURGERY

Global surgery is defined as1:

an area of study, research, practice, and advocacy that seeks to
improve health outcomes and achieve health equity for all peo-
ple who need surgical and anesthesia care, with a special
emphasis on underserved populations and populations in crisis.

The need is great. Surgical disease is among the top
15 causes of disability, and surgical conditions account
for up to 30% of total disability-adjusted life years
(DALYs) lost worldwide—with the greatest need in
low- and middle-income countries (LMICs).2 Surgery
has been shown to be highly cost-effective when com-
pared with standard global health interventions.3–5

The transition from the Millennium Development
Goals to the Sustainable Development Goals has ushered

in a new era for the global surgery community. Sustain-
able Development Goal 3, to “ensure healthy lives and pro-
mote well-being at all ages,” emphasizes health system
strengthening and universal health coverage.6 The provi-
sion of available, accessible, safe, timely, and affordable sur-
gical and anesthesia care is identified as an integral
component of a functional health system in countries at all
levels of economic development and as essential to achiev-
ing universal health coverage.2,3,7 In addition, the impor-
tance of increasing education, safety, and capacity for the
provision of surgical, anesthetic, and obstetric care is high-
lighted by several global health and development agencies
and policy makers, including the World Bank and the
World Health Organization (WHO).8–11

As a result, the emerging field of global surgery has
increased in priority among health practitioners, includ-
ing nonphysician surgeons and anesthetists, researchers,
and students. Evidence of this prioritization includes a
shift toward incorporating surgical care as an integral
part of global health systems strengthening in LMICs
that has occurred and will likely continue to grow in
importance within global health agendas.12,13 Lastly,
interest in the field from an academic research stand-
point is evidenced by the increase in peer-reviewed pub-
lications. Between 2005 and 2015, research publications
in the field of global surgery increased from approxi-
mately 570 articles in 2005 to more than 4,000 articles
published in 2015, according to PubMed.

Because of the growing interest in global surgery,
momentum in this emerging field, and the importance
of global surgery in the training of health professionals,
we aimed to summarize the top resources in global
surgery to orient readers to the field. We undertook a
2-stage process to identify and select the top 10 resources
in global surgery.

In the first stage, we convened a team of global sur-
gery leaders, including persons with decades of experi-
ence in global surgery and emerging leaders. The team
included 6 global surgeons from a variety of surgical spe-
cialties and training and 2 public health professionals. A
diverse authorship teamwas deliberately selected so that
the nominated resources would transcend disciplines,
career stages, and setting. The authorship team also
included representation from varying career stages,
including 2 students, 2 residents, 3 practicing surgeons,
and 2 academic researchers. Lastly, the team included
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leaders from LMICs and high-income countries
(HICs). Twenty-one resources were nominated
de novo, including 10 peer-reviewed articles, 4
books or monographs, 3 data collection tools, 2
development manuals, and 2 advocacy pieces, com-
prising a documentary film and a newspaper
opinion-editorial article.

The second stage involved a collaborative
crowdsourcing initiative using social media and
email distribution lists over a 1-month period.
Using the social media and email platforms, we
aimed to collect information from persons
involved in global surgery from several perspec-
tives, including surgeons, anesthesiologists and
anesthetists, obstetricians, and public health stu-
dents. We created a short survey that contained
the 21 resources from stage 1 and asked partici-
pants to select their top 10 resources from this

list. Participants were also asked to nominate
other resources related to global surgery through
short-answer responses. After the 1-month per-
iod, ratings and open-ended responses were com-
piled and tabulated, resulting in the nominated
top 10 resources in global surgery.

GLOBAL SURGERY TOP 10
RESOURCES

The top 10 resources included a wide variety of
items including 3 publications, 3 data collection
tools, 3 books or manuals, and 1 documentary
film (Figure 1).

Publications
Surgery and Global Health: A View from Beyond
the OR (2008) is widely regarded as the impetus

FIGURE 1. Top 10 Resources in Global Surgery
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for global surgery to become a major global health
emphasis.14 Written by 2 key leaders in global
health, Dr. Paul Farmer and Dr. Jim Kim outlined
the need for surgery in LMICs and defined global
surgery as the “neglected stepchild of global health.”

Global Surgery 2030, a report by The Lancet
Commission on Global Surgery (2015), repeatedly
topped lists as the most useful and impactful
resource.2 Launched in 2014, the Commission com-
prises a multidisciplinary, international team of
commissioners, collaborators, and advisors from
more than 110 countries and 6 continents. Its
report, released in the following year, proposed a
plan of action for this scale-up over the next 15
years. The data created by the Commission’s
researchers have been included in the World
Bank Development Indicators data collection
and served as a launching point for the develop-
ment of national surgical plans and the collec-
tion of primary global surgery data.

In 2014, Grimes and colleagues wrote Cost-
Effectiveness of Surgery in Low- and Middle-
Income Countries: A Systematic Review to
evaluate the cost-effectiveness of surgical inter-
ventions that could be available at district hospi-
tals in LMICs.15 The authors argued that many
surgical interventions are as cost-effective, life-
saving, and disability preventing as traditional
global public health measures (e.g., vaccination,
bed nets for malaria prevention), thus debunk-
ing the myth that the provision of surgery is too
expensive for low-resource settings.

Datasets/Data Collection Tools
As part of the Safe Surgery Saves Lives initiative
formed by the World Alliance for Patient Safety
and WHO, the WHO Surgical Safety Checklist was
created to assist surgical teams in reducing avoid-
able surgical site infections and preventable
deaths.16 The checklist, which has been imple-
mented in over 4,100 hospitals and still actively
used in more than 1,790 hospitals, is associated
with reduced complications, infection, and mor-
tality rates, improved team communication, and
increased economic benefits.16,22,23

The second data collection tool resource is the
online Global Burden of Disease (GBD) data
(2017) repository and visualization tools.17 The
GBD Results Tool, hosted by the Institute for
Health Metrics and Evaluation, allows for a com-
prehensive overview of disease morbidity and
mortality around the world and comparison
between countries, risk and causal factors, and
patient demographics.

The final data collection tool resource includes
the 6 core indicators reported by the Lancet
Commission report that were incorporated in the
World Bank Development Indicators in 2015.18 The
incorporation of surgery-specific health indicators in
the World Bank database, the largest collection of
health, development, and economic data from
members states, represents the first attempt to com-
prehensively gather primary surgical data on an
international scale. In addition, the open-access nat-
ure of the data encourages accessibility to a wide
range of users rather than only academics or those
with sufficient economic resources.

Books and Manuals
The third edition of the Disease Control Priorities
(DCP3) series provides “the most up-to-date evi-
dence on cost-effective interventions to address
the burden of disease in low-resource settings.”19

Volume 1 of DCP3 is dedicated to Essential Surgery
and evaluates 44 emergency and essential surgical
procedures.

Global Surgery: An Introduction, a booklet writ-
ten by Dr. Dominique Vervoort in 2017, provides
an introduction on the basic concepts, history, and
future steps of global surgery and related topics,
targeting an audience new to the field of global
surgery.20

Lastly, following the movement toward Na-
tional Surgical, Obstetric, and Anesthesia Plans
(NSOAPs) in some sub-Saharan African countries
and the launch of Zambia’s NSOAP, the WHO
produced the Surgical Care Systems Strengthening:
Developing National Surgical, Obstetric, and Anaesthesia
Plans to highlight the importance of NSOAPs and
the progress made in selected countries around
the world.21

Documentary
Finally, The Checklist Effect, a 2015 documentary
by the Lifebox Foundation directed by Lauren
Anders Brown, follows surgical health profes-
sionals in Haiti, Uganda, Mongolia, Guatemala,
andMoldova.22 The documentary has been screened
and awarded at several international global health
film festivals and translated into 10 languages by stu-
dent members of the International Student Surgical
Network, an international nonprofit organization,
consisting of medical students, residents, and young
doctors interested in global surgery.

ADDITIONAL RESOURCES
Due to the increased interest in global surgery
among academic institutions and LMIC health
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care professionals, there is not only the need for a
collection of first-step resources in the field but
also the need for thoughtful guidelines to improve
surgical care in LMICs and low-resource settings
through multidisciplinary approaches.

There are many additional resources, including
publications, partnerships, training tools, and
ongoing studies on global surgery that are moving
the field forward in tremendous ways. This list is
not meant to be comprehensive or final, but rather
a starting point for students, professionals, clini-
cians, and others interested in global surgery.
Initially, the focus of interest in global surgery has
solely been on providing clinical care to persons
with surgical conditions. However, the field has
broadened to include public health, health econom-
ics, health services, and policy research perspec-
tives, thus promoting the need for global surgery
resources to encompass both the individual-level
and population-level needs, while contextually
incorporating locally-driven viewpoints. Building
upon the top 10 resources, other key supplemen-
tary resources from a socioecological viewpoint are
described below (Figure 2).

Clinical Perspective
On a clinical level, the field of global surgery is see-
ing momentum build around clinical guidelines
for care in resource-constrained settings that are
relevant to practitioners in LMICs. Some clinical
practice resource examples include Primary Sur-
gery, Principles of Reconstructive Surgery in Africa,
Paediatric Surgery: A Comprehensive Textbook for
Africa, SUGAR PEARLS (Procedural Education for
Adaptation to Resource Limited Settings), and
manymore.24–27 In addition, locally driven surgical
skills and training resources, such as Global Surgery
and Anesthesia Manual and Non-Technical Skills for

Surgeons System Handbook have also been made
available to health practitioners in LMICs.28,29

Additional effects toward trauma care
improvement, including prehospital and emer-
gency room care, have also been emphasized
from a full health care system perspective.30

Although prehospital chains (e.g., through ambu-
lance services or clear referral systems) and emer-
gency services remain scant and under-addressed
in global health, they form critical barriers in
access to care by increasing the delay in reaching
care.31 For example, emergency medical services
systems are in place in only one-third of the coun-
tries in sub-Saharan Africa, only covering less
than 10% of the population.32 Lastly, but impor-
tantly, nonphysician clinicians and nonspecialist
physicians can also assist in closing the gap in
needed surgical services at first-level hospitals.33

A recent reviewby Falk et al. emphasized the varia-
tion in recognition, training pathways, and proce-
dural support that nonspecialist and nonclinician
providers engage in through task-sharingmodels.34

Task sharing has accordingly become a predomi-
nant approach in surgical care delivery in many
LMICs with formalized training pathways in, for
example, Mozambique and Sierra Leone.

As a recommendation for the development
of future resources, international collaborative
efforts and partnerships (whether researchers in
both HICs and LMICs or researchers in LMICs
among themselves) can guide the creation of global
surgery resources that cater to the needs of local sta-
keholders among practitioners in LMICs. Trainees
and surgeons in LMICs must be fully involved in
these endeavors and their need for more specific
and targeted clinical resources addressed as well.
Though already exposed to care in resource-
constrained settings, trainees in LMICs need clinical

FIGURE 2. Socioecological Model of Additional Global Surgery Resource Recommendations
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guidelines such as those previously cited as they pre-
pare to care for patients in their local low-resource
settings. Reciprocity with collaborative partners
must be ensured, sharing clinical experience from
HICs and learning new approaches to surgical dis-
ease already practiced by local surgeons.35

Population Health Perspective
On a population health level, collaborative efforts
resulting in the collection of primary epidemiolog-
ic data are needed. Several large, multinational
cohort studies on surgery, such as GlobalSurg,
Global PaedSurg, COVIDSurg and other national
and international databases on trauma care, neu-
rosurgery, pediatric surgery, and other specialty
areas, continue to collect primary data in LMICs,
which has resulted in several profound publica-
tions highlighting the global surgery need from
an epidemiologic standpoint.

In addition to the longitudinal cohort studies,
there are several data collection tools available for
population-level data collection, including the afore-
mentioned tools used in the Global Burden of
Disease tools and the World Bank Development
Indicators. Other data collection tools include the
Surgeons Overseas Assessment of Surgical Need,
the Surgeons Overseas PIPES—Personnel, Infra-
structure, Procedure, Equipment, and Supplies—
Assessment tool, Surgeons Overseas Pediatric
PIPES, the Global Assessment of Pediatric Surgery,
and the World Health Organization Tool for
Situational Analysis to Assess Emergency and
Essential Surgical Care.

Recommendations for future resources from a
population health perspective include additional
longitudinal studies that are contextually applic-
able to specific populations. Validated question-
naires assessing a more granular approach to
measure the burden of surgical conditions, facility-
level tools to measure quality of care, and qualita-
tive data collection tools aimed at overcoming
barriers to surgical care are a few examples of
further tools to be developed.

Policy Perspective
Strong support for strengthening emergency and
essential surgical and anesthesia care has been advo-
cated as an essential component of universal health
coverage and was recognized by the World Health
Assembly (WHA) as resolution WHA68:15. In
2017, another resolution was passed (WHA70.22)
that requires member nations to provide biennial
reports on the strengthening of emergency and
essential surgical care and anesthesia as a component

of universal health coverage as requested in resolu-
tion WHA69:11. This series of global events at the
policy level of health care highlight the role that pol-
icy makers and advocates of global surgery have on
the international health agenda.

The promotion of recommendations to develop
national surgical plans have propelled many coun-
tries to engage local stakeholders at various levels of
health care and policy to begin formulating NSOAPs.
Many organizations and institutions have been
involved in engaging key stakeholders to advocate
for the surgical patient. As an example, the G4
Alliance, comprising over 80 organizations in more
than 160 countries, has played a strong role in advo-
cacy, policy implementation, and strategic planning
for global surgery as outlined in their forthcoming
Global Action Plan for Surgery.36 Another example
includes the Optimal Resources for Children’s
Surgery, developed by the Global Initiative for
Children’s Surgery, a collaboration of more than
270 pediatric health care professionals and academi-
cians from 44 countries (75% from LMICs).37,38 The
document outlined detailed standards of children’s
surgical care at all levels of health care facilities, with
the objective to inform national surgical plans in
LMICs.

CONCLUSION
We identified key resources as relevant to practi-
tioners from various specialties and stages of their
careers and listed the top 10 resources relevant to
individuals across all groups. We hope that this list
will serve as a starting point for individuals inter-
ested in global surgery and aid in promoting global
surgery awareness, scholarship, and collaboration
toward aworld inwhich safe surgical and anesthesia
care is a reality for all.
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