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Abstract
Background  The lack of access to essential surgery for many of our world’s children is a global health crisis. A third of all 
deaths in the pediatric population are due to surgical conditions. In low- and middle-income countries, an average of nine 
in ten children lack access to basic surgical care.
Methods   This review examines ten commitment statements ratified by numerous global pediatric surgical organizations 
aimed at addressing existing gaps in global surgical care for children. They are substantiated by a review of literature and 
represent over-arching principles.
Results  They prompt the recognition of childhood surgical disease as a global health priority and advocate for availability 
to safe surgical and anesthetic care. Calls to action highlight the importance of capacity building in the areas of education, 
data gathering, workforce, research, and international collaborations.
Discussion  Eventually, there is the hope for widespread approval of the guiding principles they represent and that the state-
ments themselves, as encapsulations of these beliefs, may act as a continued call for advocacy and action for the necessary 
work, resources, and funding to mitigate global pediatric surgical disparities.
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Introduction

Surgical conditions are responsible for nearly one-third of 
global burden of disease [1, 2]. Yet, despite being identified 
as an essential part of primary healthcare, today an estimate 
of five billion people lack access to safe and affordable surgi-
cal and anesthetic care [2–4]. This surgical disparity reflects 
social inequities and its burden is borne most heavily by 
the world’s poor. This is widespread across high-income 
countries (HICs) and in low- and middle-income countries 
(LMICs) alike. Strikingly in LMICs, nine in ten people do 
not have access to basic surgical care [5]. Additionally, in 
the world’s poorest countries, children can represent up to 
50–60% of the population making pediatric surgery an espe-
cially critical area of need [6–8].

Over the years, many individuals and organizations have 
compassionately and responsibly provided surgical and 
anesthetic care to thousands of LMIC children. Academic 
partnerships have formed, and generous funding has flowed, 
all with commendable aims to improve the health of chil-
dren globally. However, despite projects and ventures, each 
with one or more specific mandates, geared to ameliorate the 

 *	 Vivian W. L. Tsang 
	 vivianwltsang@alumni.ubc.ca

	 Lerly H. Luo 
	 lerlyluo@gmail.co

	 Phyllis Kisa 
	 phyllis.kisa@gmail.com

	 Geoffrey K. Blair 
	 geoffrey.blair@ubc.ca

1	 Faculty of Medicine, University of British Columbia, 
Vancouver, BC, Canada

2	 Department of Community Health Sciences, Max Rady 
College of Medicine, University of Manitoba, Winnipeg, 
MB, Canada

3	 Department of Surgery, Makerere University College 
of Health Sciences, Kampala, Uganda

4	 Department of Surgery, Faculty of Medicine, University 
of British Columbia, Vancouver, BC, Canada

http://orcid.org/0000-0001-9401-008X
http://crossmark.crossref.org/dialog/?doi=10.1007/s00383-021-04875-5&domain=pdf


	 Pediatric Surgery International

1 3

myriad of problems afflicting the provision of global surgi-
cal care of children, there is a seeming lack of over-arching 
principles to guide such endeavors.

Ten commitment statements—the Global Surgical Care 
for Children Commitment Statements—reflecting and 
encapsulating the ideals of global surgical care for children, 
were composed by two paediatric surgeons  along with 
advice from a number of organizations engaged in various 
aspects of global pediatric surgery [9, 10]. These statements 
have been brought before many internationally prominent 
pediatric surgical organizations and their respective inter-
national or global committees for discussion. There has 
been general concurrence by each organization with formal 
ratification where possible. These organizations include the: 
Global Initiative for Children’s Surgery (GICS), Canadian 
Association of Pediatric Surgeons (CAPS), American Pedi-
atric Surgical Association (APSA), British Association of 
Pediatric Surgeons (BAPS), Pacific Association of Pediatric 
Surgeons (PAPS), and World Federation of Associations of 
Pediatric Surgeons (WOFAPS) [7, 11–15].

Each statement, it may be argued, is right and true on a 
prima facie basis; yet, our aim in this paper is to provide 
corroboration and brief comment supportive of each state-
ment. The statements may stand as both warrants and tenets 
for individuals, organizations and governments—indeed any 
who are involved or have interest in the delivery of surgical 
care for children globally—to commit to action.

Global Surgical Care for Children 
Commitment Statements

1. To advocate for the recognition that childhood surgical 
disease, whether of congenital, acquired or traumatic etiol-
ogy, is an important global health issue.

Children can represent 50–60% of the population in the 
world’s poorest countries and an estimated 90% of people 
in LMICs do not have access to basic surgical care [5–7]. 
Surgical conditions in children account for a third of all 
childhood deaths around the world [5, 16]. The importance 
of pediatric surgical care is striking when considering the 
need for surgical care over the course of a child’s life. One 
recent study examining the epidemiology of pediatric surgi-
cal needs in LMICs found that 19% of children had a surgi-
cal need. In countries such as Rwanda, Sierra Leone, Nepal 
and Uganda, up to 85% of children by age 15 will experience 
a surgically treatable condition [17].

Trauma is a significant area of need in pediatric surgery. 
Globally for children over the age of one, injury has been 
reported as the leading cause of death [8, 18, 19]. Congeni-
tal conditions also account for significant disease burden in 
pediatric populations with 2.6 million children born every 

year with conditions requiring surgical care including cleft 
lip and palate, hernias, anorectal malformations, spina 
bifida, clubfoot, among others [8, 20].

2. To support efforts to improve the availability of and 
access to safe, competent surgical and anesthetic care for all 
children of the world and that no child be denied necessary 
surgical care because of prejudice or for want of payment.

Distinct from adult surgery, pediatric surgery must take 
into account fundamental anatomic and size differences, 
physiologic change throughout stages of development, and 
implications for a child’s future growth potential. Despite the 
significant need for pediatric expertise in the delivery of sur-
gical care to children, there continues to be a severe shortage 
of pediatric surgeons in many regions of the world. Along 
with this, there is an estimated 1.7 billion of the world’s 
children who lack access to appropriate anesthetic care [21]. 
Deficiencies are highlighted in sub-Saharan Africa where 
safe and affordable surgery cannot be accessed by 94% of 
the population. In Uganda, a country with a population of 43 
million, there are currently only about a half dozen of fully 
trained practising pediatric surgeons [22]. In more than half 
of the countries in continental Africa, there is no full-time 
pediatric surgeon available, highlighting the critical mis-
match between public need and level of services available 
[6, 23, 24].

However, the health economics of surgical care is com-
pelling. Recent evidence reveals that providing surgery is 
highly cost-effective [25]. The Third Edition of Disease 
Control Priorities found a 10:1 economic benefit-to-cost 
ratio, a basis to advocate for early inclusion of surgery 
within Universal Health Coverage [26]. Further economics 
research has ranked essential surgical procedures among the 
most cost-effective health interventions to improve welfare 
of the world’s poor [2, 27–29].

The lack of government investment in surgical train-
ing is an area of echoed importance through analyses con-
ducted in the Lancet Commission Global Surgery 2030 [8]. 
This report recommended a ratio of 40 surgeons for every 
100,000 people which stands in stark contrast to the current 
ratio in areas, such as East, Central, and Southern Africa, 
with 0.53 surgeons per 100,000 people, 85% of which serve 
15% of the urban population [8]. This makes the case for 
government-level funding schemes as well as partnerships 
that build the clinician workforce, including remote care, 
in LMICs.

3. To promote global standards for the performance of 
safe pediatric surgical and anesthetic practice.

Lack of surgical safety continues to be responsible for 
intra-operative and peri-operative deaths. While precise sta-
tistics for global pediatric mortality are difficult to obtain 
with a paucity of data, worse peri-operative outcomes are 
seen in LMIC settings where measured [30, 31]. Cheung’s 
study of 2090 children in Uganda found peri-operative 
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mortality as high as 15% in children with congenital anom-
alies [32]. Torborg’s recent study in South Africa of 2024 
children found an overall post-operative complication rate 
of 9.7%, with 7.3% secondary to infection. There was an in-
hospital mortality of 1.1% (a rate 10 times higher than HICs) 
[33]. Another study of 6005 children in Kenya found 7-day 
peri-operative mortality rates of 3.7% in primary hospitals 
and 2.4% in tertiary hospitals (Newton).

Worse outcomes in pediatric anesthesia and surgery are 
connected to neonatal surgery, severity of disease, infec-
tive indication for surgery, and urgency of surgery, all of 
which often occur at higher rates in low resource settings. 
Many of these are significant surgical morbidities that are 
preventable [21, 34, 35]. In efforts to address this ongoing 
issue, the World Health Organization (WHO) launched the 
World Alliance for Patient Safety in 2004. They identified 
four areas where dramatic improvements in the safety of sur-
gical care could be made: surgical-site infection prevention, 
safe anesthesia, safe surgical teams, and measurement of 
surgical services [35]. The WHO Safe Surgery Saves Lives 
program places heavy emphasis on reduction of anesthetic 
risk [36]. The establishment of blood donation programs and 
blood banks should be made a priority [37]. Local govern-
ment, local institutions, and institutions in HICs may work 
in partnership to address the shortage in available training 
for pediatric surgeons, anesthetists, and anesthetic nurses.

A nineteen-item safe surgery checklist was developed as 
part of the Second Global Patient Safety Challenge “Safe 
Surgery Saves Lives” in recognition of the success of check-
lists in preventing human error and patient harm both in and 
out of the operating room [35, 38]. The items on the check-
list add a layer of safety in procedural technique, equipment 
integrity, medication availability, and improves teamwork 
and communication [35, 36]. Much work remains in the area 
of surgical safety with local programming and execution at 
the core of impact on patient care. Operating on children 
brings with it special challenges but the practice of pediatric 
surgery anywhere must be in step with the modern trends of 
surgical safety without exceptions [39].

4. To encourage the development of surgical patient 
records and registries in all healthcare jurisdictions in order 
that treatments and outcomes may be carefully monitored 
and result in improved care.

Data collection and analysis is imperative, yet in many 
LMICs, data collection poses unique challenges. Most 
LMICs lack a reliable national database of adverse outcomes 
and causes of death (COD) [40, 41]. Basic documentation 
requires data on age, gender, and identified disease or pathol-
ogy—key information that reveals important demographic 
and pathological data on a population’s health.

The lack of documented information on adverse outcomes 
in pediatric surgery as well as the absence of standardized 
reporting processes creates difficulties in crafting targeted 

solutions to reduce intra- and post-operative deaths [42–44]. 
The peri-operative mortality rate (POMR), defined as the 
number of deaths during or after surgery divided by the total 
number of procedures performed, has been widely used in 
HICs and extensively cited as an effective indicator for surgi-
cal safety institutionally and nationally. The Lancet Commis-
sion on Global Surgery recommends using POMR as one of 
six key indicators to assess the strength a country’s surgical 
system [45]. POMR shows promise as a simple and effective 
metric for tracking adverse outcomes in LMICs [45, 46].

5. To focus on relevant research carried out in resource-
constrained settings and primarily led by individuals who 
work in those settings, to determine the unique needs and 
potential context-specific innovations that can improve the 
care of children with surgical problems.

Despite the need to better understand surgery within 
global health and resource-constrained settings, only 4.1% 
of global health research is surgical and 4.3% of that surgi-
cal research worldwide is relevant to underserviced popula-
tions [2, 47]. The limitations of surgical research in LMICs 
are multifactorial and surgeons hoping to contribute to 
global research can face systemic barriers [2]. Among the 
most commonly cited reasons are the absence of a culture 
of research, lack of research training, challenges with data 
management, lack of funding, and lack of protected time for 
research [2, 48].

Limited research from LMICs and underserviced popu-
lations globally addressing surgical and anesthetic care for 
children limits the understanding of pediatric surgical con-
ditions in these settings and factors relating to healthcare 
disparities [49]. Challenges to both the quantity and quality 
of research in LMICs are “compounded by poor accessibil-
ity of research that does not exist and limited dissemina-
tion of research findings” [49]. Further limits that hinder 
development include access to funding, mentors in research, 
electronic access, strong research networks, and proficiency 
in English, French, Spanish, Portuguese, Italian, or other 
mainstream languages of publication [6]. Research is core 
to advocacy efforts which inform the public and policy-mak-
ers about pediatric surgical conditions that have significant 
impacts on the morbidity and mortality of a child [49].

Recommendations to enable pediatric surgical research 
in LMICs include free access to peer-reviewed journals, 
coordinated efforts by international agencies, such as WHO 
and UNICEF, to lead global data collection, and increase 
research capacity through research education, partnerships, 
and funding [49, 50].

6. To commit to the formation and support of interna-
tional collaborations which can help define problems and 
develop solutions to local pediatric surgical needs.

Humanitarian efforts in pediatric surgery span disas-
ter relief, short-term surgical missions, and long-term 
projects, such as the development of pediatric specialty 
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hospitals and long-standing academic partnerships 
between LMIC and HIC institutions [46]. Each model 
holds distinct roles in meeting global pediatric surgical 
need and possesses collaborative strengths and drawbacks.

Médecins Sans Frontiéres (MSF) and International Com-
mittee of the Red Cross (ICRC) are foremost examples of 
disaster relief organizations specially equipped for crisis 
settings and rapid deployment. The limits of this model by 
nature of its unstructured rapid execution include a lack of 
capacity building and training of local providers [46].

Short-term missions are exemplified by specialty ser-
vices, such as Smile Train and Operation Smile, which 
perform thousands of cleft lip and palate repairs annually. 
There remains controversy in efficacy, cost effectiveness, 
and sustainability in short-term missions [46]. Kynes high-
lighted that the benefit from efforts to integrate training into 
missions may be neutralized by the disadvantage of stressors 
on local infrastructure and distortion of local health markets. 
Stressors on local infrastructure results from disharmony 
created by short-term, siloed goals and lack of coordination 
with existing structures which can disrupt local funding and 
human resource flow. Lack of harmonization from multiple 
organizations operating in the same area with duplicated 
effort is a commonly observed inefficiency. The ‘mission’ 
method is still deemed among the most inefficient and costly 
methods of service delivery. However, projects, such as 
periodic HIC-LMIC, partnered team surgical camps held 
in LMIC locales do provide some needed surgical services, 
short-term training opportunities and, perhaps most signifi-
cantly, can engender even closer collaborations and friend-
ships between HIC and LMIC personnel [51].

Historically, foreign aid has created siloed healthcare 
operations with little connection to primary care and refer-
ral services. The Lancet Commission emphasizes the impor-
tance of capacity building that equips local providers to 
deliver quality, affordable care and an investment in local 
education and training as key priorities in global surgery. 
The model of equal partnerships between academic institu-
tions of HICs and LMICs can show meaningful reciprocal 
learning, mentorship, and improvement in the quality of 
surgical education and healthcare delivery in both settings 
[52]. This is illustrated by the Global Partners in Anesthesia 
and Surgery (GPAS) where a sustainable model of partner-
ship between North America and Uganda has resulted in 
increased local training, workforce expansion, an annual 
research conference, and cross-sector collaborations in 
Uganda [53]. Collaborations between HIC and LMIC aca-
demic institutions have received much support; however, 
collaborations amongst and within LMICs, especially 
between settings facing similar challenges show promise 
and should not be overlooked.

7. To enhance communication and collaboration amongst 
all those in the world who are devoted to the surgical care 

of children, irrespective of national or political borders, in 
efforts to improve the health of all children through shared 
research, shared training and shared support.

Improving access to global surgery is shifting toward a 
multi-country and multi-sector approach. This is shown in 
the formation of the Lancet Commission on Global Surgery 
in 2014 bringing together advisors and collaborators from 
over 110 countries across six continents.

The Global Initiative for Children’s Surgery (GICS) was 
established in 2016 to bring together surgical expertise 
from low-income countries for shared learning and defining 
the optimum resource requirements of health facilities to 
provide pediatric surgical care at the primary, secondary, 
tertiary, and national referral levels [7, 13]. This collabora-
tion aims to address previously overlooked pediatric surgi-
cal issues through engaging health, advocacy, and policy 
experts within LMICs. In their most recent 4th meeting, 
225 providers of children’s surgical care (including nurses, 
anesthesiologists, and multiple surgical subspecialists) 
from 44 countries attended, with 75% representing LMICs. 
The outcomes include prioritized needs and solutions for 
infrastructure, service delivery, training, and research. The 
Optimal Resources for Children’s Surgery document created 
by GICS includes recommendations for human and equip-
ment needs across all defined areas of children’s surgery 
[7]. Ongoing projects are widespread including equipping 
operating rooms, training adult general surgeons or general 
practitioner surgeons in pediatric surgery, and creating inter-
national databases [54].

The Global Pediatric Surgical Network (GPSN) founded 
in 2010 was established to connect surgical subspe-
cialty organizations for harmonization of efforts between 
independent groups working toward a common goal. In 
2017, GPSN joined with GICS in collaborative effort. An 
important leading organization for connecting needs with 
resources is InterSurgeon [55]. Disharmony from dupli-
cated efforts and inefficiencies are frequently observed from 
projects unaware of the work of surrounding projects [46]. 
InterSurgeon connects groups and offers guidance for pro-
ject success in global surgery. They enable collaborations 
ranging from the inclusion of partners in the design and 
delivery of training curricula to clinical care and sharing of 
equipment and resources.

The complexities of addressing the global shortage of 
pediatric surgical care require coordinated work irrespective 
of national or political borders, although local commitment 
from politicians and government are essential to success.

8. To encourage educational initiatives that can improve 
the quality of surgical and anesthetic care of all children.

Education initiatives that further the training of local pro-
viders and build capacity to improve the quality of surgical 
and anesthetic care overtime include equal sustainable part-
nerships between academic institutions of LMICs and HICs 
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and also those within LMICs [2, 13, 52]. There exists for-
midable systemic and financial barriers to the development 
of an academic surgeon [56]. Despite well-meaning part-
nerships, the majority of publications from HIC and LMIC 
academic partnerships remain credited to authors from HICs 
[57]. This is in part a result of some barriers explored in 
statement six. Much work remains in addressing implicit 
biases when HIC institutions work in partnership with 
LMICs to create truly equal goals, partnerships, and out-
comes. A key question that remains is how funding in these 
inter-facility collaborations can be sustained into the future. 
Examples of existing pediatric surgical education efforts 
include surgical resident exchange programs between HICs 
and LMICs; at times referred to as ‘North–South’ programs 
with inherent asymmetries, and the possibly more symmetric 
‘South–South’ collaboratives between institutions, countries 
or facilities in the similar contexts of resource and training 
needs allowing the propagation of training in both global 
and local contexts [58]. There is an increased need for pro-
grams, such as WHO’s Special Programme for Research and 
Training in Tropical Diseases (TDR), which offers educa-
tional grants and project funding to students and early-career 
physicians [59]. As global surgical development becomes a 
global health priority, surgical perspectives must include the 
importance of academia and equal partnerships in the global 
health dialogue [56].

9. To facilitate the provision of quality surgical and anes-
thetic care as close to where the child and family reside as 
possible, and thus assist in the necessary surgical and anes-
thetic education and training of local and regional health 
care workers to provide such care.

The ideal model of health care reform would see timely 
surgical care for children provided in a local setting and 
afford adequate post-operative follow-up [60]. The Lancet 
Commission Global Surgery 2030 core indicators includes 
a goal of 80% coverage of populations to Bellwether Proce-
dures (laparotomy, open fracture treatment, and caesarean 
deliveries) within 2 h [4]. However, pediatric surgery even 
in many HIC with higher proportions of surgeons to popula-
tion is restricted to major urban centres [61]. For example, 
many geographically distant communities in rural Canada—
an HIC—lack the necessary infrastructure to provide full, 
timely access to care [62]. This further emphasizes the chal-
lenge in rural and remote regions in LMICs where often 
there are very few pediatric surgeons serving an entire coun-
try. This is compounded by the financial barrier of trans-
portation, food, and lodging required to access care [2, 63]. 
Both an increase in government support and collaborative 
community leadership are needed to improve surgeon alloca-
tion, retention, and sustainable service infrastructure [64].

10. To foster efforts to increase and retain the pediatric 
surgical, anesthetic, nursing and health care provider work-
force in nations where such a workforce is deficient.

An estimate of 30% of the world’s population receives 
73.6% of the world’s surgical procedures and the poorest 
one-third receive only 3.5% of all surgeries [65]. The dis-
parities of health, wealth, and the availability of essential 
pediatric surgery are wide. Particularly concerning are the 
eastern, central, and southern African regions where there 
are only 52 pediatric surgeons in total, averaging 1 pediatric 
surgeon per 7 million people [8]. Thus, pediatric surgeries in 
LMICs face a triple burden of increased disease prevalence, 
a shortage of pediatric surgeons and healthcare staff, and 
access issues for rural and remote populations.

The need for increased scientific research and implemen-
tation of surgical training in LMICs is clear. However, the 
concept of ‘brain drain’ is one commonly cited in the narra-
tive of physicians and scientists in LMICs [66]. The migra-
tion of health workers in our increasingly globalized world 
from lower to high resource settings is amongst the most 
controversial of issues [67]. Countries without the resources 
for surgical fellowships, PhD programs, or advanced techni-
cal courses send trainees abroad, often in partnership with 
HIC academic institutions with the expectation that trainees 
would return to their country of origin to offer their skills. 
Migration patterns, however, indicate that many of these 
scholars choose to stay in HICs where there are increased 
opportunities and improved quality of life for themselves 
and their families [68, 69]. This phenomenon creates a short-
age of healthcare workers in the ‘donor’ country and fos-
ters dependence on foreign healthcare professionals in the 
‘recipient’ country. As an issue in pediatric surgery this, at 
present, remains somewhat ill-defined but is still viewed as 
a threat, either current and real or potential.

In an attempt to find solutions to this global dilemma, 
the WHO created a Global Code of Practice on the Interna-
tional Recruitment of Health Personnel in 2010 [70]. This 
document outlines an ethical framework for the recruitment 
of healthcare professionals and offers guidance for bilateral 
agreements between member states when accepting inter-
national trainees [68]. Although this policy document helps 
mitigate the issue to an extent, the ultimate solution lies in 
creating sustainable training programs in LMICs [68].

Conclusion

Despite strong evidence supporting access to essential pedi-
atric surgery as a public health priority and the identification 
of surgery  as one of the most cost-effective health interven-
tions with a benefit-to-cost ratio of 10:1, pediatric surgery 
remains inaccessible to many children globally. Approxi-
mately, 90% of children in LMICs cannot access essential 
surgery with extreme deficiencies in the surgical care work-
force [70].
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Core to our solution is the will of local policy-makers 
and government to prioritize this critical global health issue. 
Actionable steps include:

1.	 Investment in local pediatric surgery and anesthesiology 
training and retention infrastructure in both urban and 
rural settings.

2.	 Increased resources and opportunities for data gather-
ing, research, and innovation in equitable partnerships 
between HICs and LMICs, and within LMICs.

3.	 Prioritizing the development of local and national surgi-
cal registries including cause of death data, adverse sur-
gical outcomes, and the establishment of safe standards.

4.	 Investment into multi-sector international collaborations 
that address access to pediatric surgery.

5.	 Working alongside individuals, organizations, and gov-
ernments to commit to building and sustaining long-
term solutions in pediatric surgery.

Improving surgical access for children globally is shifting 
toward a multi-country, multi-sector approach with sustain-
able and equal partnerships which will build local surgical, 
research, and infrastructure capacity. In all grand ventures, 
over-arching guiding principles should be known and agreed 
to by multiple stakeholders. The Global Surgical Care for 
Children Commitment Statements could be such needed 
counsel for action for those individuals and groups who 
seek to ensure the health and welfare of the world’s most 
vulnerable citizens.
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