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ABSTRACT

Pediatric anesthesia in Latin America faces multiple barriers that compromise safe and effective perioperative care for children. Profound
social and economic inequalities, shortages of specialists, fragmented educational systems, and limited scientific productivity remain persistent
obstacles. The low density of anesthesiologists with formal training in pediatric anesthesia, particularly in rural areas and low-income countries,
is directly associated with poorer surgical outcomes and higher complication rates. Structural limitations include insufficient fellowship programs,
inconsistent regulations, and the lack of recognition of pediatric anesthesiology as a distinct discipline. Research productivity is restricted by lim-
ited funding, bureaucratic obstacles, weak infrastructure, and barriers to accessing scientific journals, which perpetuate dependence on evidence
generated in high-income countries. Recent collaborative initiatives, including multinational studies and international educational programs, show
promising progress by building networks and strengthening training. However, sustained investment, professional retention, and equitable access
to knowledge are essential to close existing gaps and improve child health outcomes.
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RESUMEN

La anestesia pediatrica en América Latina enfrenta multiples barreras que comprometen la seguridad y eficacia de la atencion perioperatoria
infantil. Persisten profundas desigualdades sociales y econémicas, escasez de especialistas, sistemas educativos fragmentados y baja productividad
cientifica. La limitada densidad de anestesiélogos con formacién especifica en anestesia pediatrica, especialmente en areas rurales y paises de
bajos ingresos, se asocia directamente con peores resultados quirdrgicos y mayores tasas de complicaciones. Entre las limitaciones estructurales
destacan la falta de programas de formacién estandarizados, la variabilidad regulatoria y el escaso reconocimiento de la anestesiologia pediatrica
como disciplina independiente. La produccién cientifica esta restringida por fondos insuficientes, burocracia, infraestructura débil y barreras de
acceso a las revistas, lo que mantiene la dependencia de datos de paises de altos ingresos. Iniciativas recientes, como estudios multinacionales y
programas internacionales de formacion, muestran progresos alentadores. No obstante, se requiere inversion sostenida, retencion profesional y
acceso equitativo al conocimiento para mejorar la salud infantil.
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Introduction

anesthesiology, focused on ensuring the safety and effi-

cacy of anesthetic care in the pediatric population. In Latin
America, despite significant progress in healthcare delivery and
clinical practice, pediatric anesthesia still faces significant chal-
lenges, primarily driven by socioeconomic disparities, a short-
age of specialized training, and unequal healthcare infrastruc-
ture across the region’s health systems[1]-[3]. Besides that, the
region continues to experience a low density of pediatric anes-
thesiologists and a lack of sufficient hospital infrastructure to
meet the demands of the pediatric population[4].

The advancement of pediatric anesthesia is intrinsically
linked to rigorous research efforts that inform evidence-based
practice, ultimately improving patient outcomes and safety.
Nonetheless, the volume and scope of pediatric anesthesia re-
search in Latin America remain limited, which constrains the
development and implementation of context-specific clinical
guidelines and innovations[5]-[9]. Since research in pediatric
anesthesia is essential for addressing the unique physiological,
developmental, and pharmacological considerations inherent
to pediatric patients research output from Latin America in this
field remains limited, largely due to structural constraints such
as insufficient funding, the lack of formal training programs,
limited protected time for research, and the absence of official
recognition of pediatric anesthesia as a distinct subspecialty in
several countries[10]-[13].

Therefore, this narrative review aims to analyze the principal
structural, educational, and systemic barriers impeding research
in pediatric anesthesia throughout Latin America. It also seeks
to highlight current initiatives and identify future opportunities
to strengthen regional scientific production and, consequently,
improve the quality of anesthetic care delivered to the pediatric
population. Addressing these challenges and leveraging poten-
tial strategies are essential steps toward promoting equitable
and sustainable progress in the field, ultimately ensuring better
clinical outcomes for children across the region.

Pediatric anesthesia represents a vital subspecialty within

Regional context: Disparities and common challenges

The landscape of pediatric anesthesia in Latin America is
deeply influenced by persistent socioeconomic inequalities that
significantly affect healthcare access and outcomes. The region
is characterized by marked disparities in income distribution,
education, and healthcare infrastructure, which collectively im-
pact the availability and quality of perioperative care for chil-
dren[1],[14]-[16].

These inequalities are reflected in unequal access to spe-
cialized healthcare services, particularly pediatric anesthesia,
which is often concentrated in urban centers and tertiary hos-
pitals, leaving rural and underserved populations at a disad-
vantage[1],[17]. The repercussions of these disparities extend
beyond clinical care, affecting the generation and application
of robust perioperative data critical for improving pediatric an-
esthesia practices regionally.

Healthcare systems across Latin America are heteroge-
neous, varying widely in structure, funding, and governance.
This heterogeneity complicates efforts to standardize pediatric
anesthesia services and establish comprehensive perioperative
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registries that could facilitate research and quality improvement
initiatives[18],[19]. The lack of consistent and centralized data
collection on pediatric surgical outcomes impedes the assess-
ment of current practices and the identification of areas requir-
ing targeted interventions. Moreover, variability in health insur-
ance coverage, resource allocation, and institutional capacities
exacerbates inequities in access to high-quality anesthetic care
for children[20],[21].

One of the most pressing challenges identified across the
region is the low density of trained pediatric anesthesiologists.
Many Latin American countries face a critical shortage of spe-
cialists who have received dedicated pediatric anesthesia train-
ing, a factor directly linked to disparities in surgical outcomes
and perioperative safety. This shortage is especially acute in
lower-income countries and peripheral regions of larger coun-
tries, where general anesthesiologists or non-specialists often
provide pediatric anesthesia care without sufficient specialized
training[1],[12],[22].

According to World Bank data, and comparisons with
global surgical workforce metrics, disparities in specialist avail-
ability correlate with poorer perioperative outcomes in children,
including higher rates of anesthesia-related complications and
mortality[4],[23]. Global data indicate that many Latin American
countries have a low density of anesthesiologists, often fewer
than 5 per 100,000 inhabitants, with even lower densities in
the public sector. For example, in Guatemala, there are only 1.3
anesthesiologists per 100,000 population, which is below the
estimated regional average of 2.17 per 100,000[1],[24]. These
figures are likely even lower when considering subspecialists,
such as pediatric anesthesiologists.

Adding complexity to this challenge is the fragmentation
of pediatric anesthesia training, regulation, and institutional
recognition throughout Latin America. There is significant vari-
ability in the availability of formal pediatric anesthesia fellow-
ships or certification programs, with some countries lacking
standardized curricula or accreditation processes. Regulatory
frameworks governing the practice of pediatric anesthesia also
differ markedly, impacting the quality assurance mechanisms in
place. Institutional recognition of pediatric anesthesiology as a
distinct specialty remains limited in several contexts, hindering
the professional development of specialists and the establish-
ment of dedicated pediatric anesthesia services[1],[25].

Comparisons with global standards further underscore the
regional challenges. Latin America’s pediatric anesthesia work-
force density lags behind that of high-income countries, cor-
relating with differences in surgical outcomes and perioperative
mortality rates. Studies have demonstrated that regions with
higher densities of trained pediatric anesthesiologists and ro-
bust perioperative data systems exhibit better patient safety
indicators and lower complication rates[22],[23],[26]. These
global benchmarks emphasize the necessity for Latin America
to enhance its pediatric anesthesia workforce and infrastruc-
ture to align with international best practices.

The regional context of pediatric anesthesia in Latin Amer-
ica is marked by significant socioeconomic inequalities and a
fragmented healthcare landscape that together limit equitable
access to specialized perioperative care. The shortage of trained
pediatric anesthesiologists, coupled with inconsistent training
and regulatory frameworks, presents substantial barriers to
improving surgical safety and outcomes for children. Address-



ing these challenges requires coordinated efforts to strengthen
workforce capacity, harmonize training programs, and develop
comprehensive perioperative data systems.

Pediatric anesthesia training and workforce limitations

The pediatric anesthesia workforce in Latin America faces
considerable limitations, which significantly impede the deliv-
ery of safe and effective anesthetic care to children and hinder
the advancement of pediatric anesthesia research in the region.
Central to these challenges is the limited availability of formal
training programs dedicated to pediatric anesthesia and the
lack of widespread subspecialty recognition in many countries.
Unlike high-income regions, where pediatric anesthesiology is
a well-established subspecialty with standardized fellowship
pathways and certification processes, many Latin American na-
tions either lack formalized pediatric anesthesia training pro-
grams or have nascent initiatives that remain insufficient to
meet regional needs[1],[2],[12],[27].

This scarcity of specialized training opportunities directly
contributes to workforce shortages. Most anesthesiologists
who provide care to pediatric patients have not undergone
dedicated subspecialty training, relying instead on general an-
esthesia training supplemented by on-the-job experience. Such
an approach can compromise the quality of perioperative care,
as pediatric anesthesia demands unique skills and knowledge
distinct from adult practice. Complex physiological differences,
age-specific pharmacokinetics, and the psychosocial needs of
children require specialized competencies that are best devel-
oped through formal training and continuous professional de-
velopment[12],[27].

Moreover, access to high-fidelity simulation and mentorship
programs-cornerstones of modern anesthesia education-is in-
consistent and often limited to major urban centers or private
institutions. Simulation-based training allows clinicians to prac-
tice rare or high-risk scenarios in a controlled environment, im-
proving readiness and patient safety[28]-[30]. However, many
training centers in Latin America lack the resources to provide
such educational modalities systematically. Similarly, mentor-
ship opportunities with experienced pediatric anesthesiologists
are sparse, limiting the transfer of tacit knowledge, clinical
judgment, and research skills necessary for building a robust
pediatric anesthesia community[1],[2],[25],[31].

Continuing education and access to updated evidence-
based guidelines are also irregular, exacerbating disparities
between urban and rural providers. Pediatric anesthesia is a
rapidly evolving field, with ongoing advancements in pharma-
cology, monitoring technology, and perioperative management
protocols[12],[31]. Without consistent continuing medical edu-
cation (CME), practitioners may not stay abreast of best prac-
tices, which could negatively affect clinical outcomes[32],[33].
The lack of CME infrastructure further restricts the ability to
conduct and disseminate research, weakening the evidence
base vital for informed policy and practice improvements[34].

These workforce limitations have direct consequences on
clinical practice. The shortage of formally trained pediatric an-
esthesiologists means that many children receive care from
providers with variable expertise, increasing the risk of periop-
erative complications and mortality[1],{23],[35]. This variabil-
ity also complicates efforts to standardize care protocols and
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implement quality improvement initiatives across institutions
and countries. Furthermore, the limited workforce restricts the
capacity for research and data collection, perpetuating gaps in
knowledge regarding pediatric anesthesia outcomes and best
practices in Latin America[36].

Adding to the complexity of these challenges is the phe-
nomenon of “brain drain,” or the emigration of trained pro-
fessionals[37]. Pediatric anesthesiologists and other healthcare
specialists often migrate from Latin America to higher-income
countries seeking better professional opportunities, higher
salaries, improved working conditions, and access to advanced
training[38]-[40].

This migration exacerbates workforce shortages and im-
pairs the region’s ability to develop sustainable pediatric an-
esthesia programs and research infrastructure[41]. The loss of
skilled practitioners not only diminishes clinical capacity but also
hinders mentorship and education of future generations, creat-
ing a vicious cycle of limited expertise and inadequate training.
Efforts to address these limitations require coordinated, multi-
level strategies. Expansion of formal pediatric anesthesia fel-
lowship programs with standardized curricula and accredita-
tion processes is essential[42],[43]. Governments, academic
institutions, and professional societies should collaborate to
establish regional centers of excellence that can serve as hubs
for training, simulation, and research. Investment in technol-
ogy to support simulation training and virtual mentorship can
help overcome geographic and resource barriers, especially in
underserved areas.

Additionally, creating incentives to retain trained pediatric
anesthesiologists within their home countries is critical. Such
incentives might include competitive compensation, opportu-
nities for professional growth, and improved working condi-
tions. Strengthening regional networks for knowledge ex-
change and research collaboration can also help mitigate the
impact of workforce migration by fostering a sense of com-
munity and shared purpose among pediatric anesthesia provid-
ers[26],[44],[45].

The limitations in pediatric anesthesia training and work-
force capacity represent significant barriers to improving child
perioperative care and advancing research in Latin America.
Addressing these challenges requires strategic investment in
education, infrastructure, and professional retention policies.
Through collaborative regional efforts, it is possible to build a
sustainable pediatric anesthesia workforce equipped to deliver
high-quality care and contribute to the growing body of evi-
dence that will guide future improvements in the field.

Barriers to scientific research in pediatric anesthesia

The field of pediatric anesthesia has seen a steady increase
in scientific literature over the past decades. In 2023, an analy-
sis by Miller et al., reported an average annual growth rate of
7.9% in the number of publications over a 20-year period[46].
However, both the total number of publications and the growth
rate remain modest compared with trends observed in the
broader field of anesthesiology. Using a similar methodology,
Chen et al. found an average annual growth of approximately
10% in publications related to general anesthesia topics[47].
These findings suggest that pediatric anesthesia still lags behind
other subfields in terms of scientific output. Furthermore, re-
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search in this area is disproportionately concentrated in a small
number of countries and institutions, while other regions-such
as Latin America-face a significant shortage of published stud-
ies[46]-[48]. This lack of geographic diversity in scientific pro-
duction limits our ability to understand the field from a truly
global perspective[48].

Several well-recognized barriers contribute to the relatively
lower scientific productivity in pediatric anesthesia worldwide.
These include lower case volumes, the requirement for legal
guardian consent before enrolling children in research, and the
heavy workload borne by professionals trained in pediatric an-
esthesia. In many hospitals, even large institutions, pediatric an-
esthesiologists are relatively few in number and are often pres-
sured to prioritize clinical duties over research activities[49]-[52].
In Latin America, these general challenges are compounded by
additional region-specific difficulties, which are discussed be-
low.

One study gathered the opinions of experts from 13 Latin
American countries to better understand the unique charac-
teristics of this scientific community. The participants agreed
that research is considered important for career development
in their home countries. However, most institutions either lack
formal research programs or have programs that are poorly es-
tablished. As a result, financial and human resources dedicated
to research are limited. Additionally, the difficulty in implement-
ing well-functioning electronic databases in most hospitals fur-
ther increases the challenges faced by researchers, making their
work more time-consuming and less efficient[34].

The political and social context of Latin American countries
also plays an important role in hindering scientific productivity.
The region’s past and present are marked by periods of dic-
tatorship, corruption, and populist governments, which have
often failed to prioritize education and technological develop-
ment in public policy. Deep-rooted social issues such as poverty,
economic instability, and urban violence further contribute to
placing science at a lower priority[53]. For instance, the Organ-
isation for Economic Co-operation and Development (OECD)
reported in 2023 the percentage of gross domestic product
(GDP) spent on research and development in each country,
showing that all Latin American countries invested less than
1% in this field. In contrast, the United States of America-one
of the countries with the highest scientific productivity world-
wide-invests around 5% of its GDP[54].

In contrast to high-income countries, Latin American na-
tions still depend heavily on public funding for research. Con-
sequently, the total amount of investment is insufficient. Tra-
ditionally, these countries have not positioned technology and
innovation as economic commodities, which pushes private
investors to fund well-established innovation centers in devel-
oped countries rather than invest in emerging ones. In addition,
these territories still face complex bureaucratic processes, mak-
ing investment in science and technology less attractive.

The nations of Latin America and the Caribbean collectively
have a population of over 600 million people[55]. The conse-
guence of the factors discussed above is the underrepresenta-
tion of this population in global clinical trials. This underrepre-
sentation reduces the applicability of trial results to local health
policies, thereby impairing the implementation of innovations
and improvements in healthcare delivery across these coun-
tries.
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Strategic priorities to strengthen research capacity

Previously, we discussed the numerous barriers that make
research particularly challenging in Latin America. In this sec-
tion, we outline how scientific and international collabora-
tions are typically structured in other regions and how the rep-
resentation of pediatric anesthesia in global research can be
strengthened.

Multicenter studies are essential for generating larger data-
sets and enhancing external validity. To conduct such research
effectively, an organized steering and writing committee is
required. These committees usually include principal investiga-
tors, clinical experts, and biostatisticians, who are responsible
for coordinating communication among participating centers,
as well as for analyzing and disseminating the final results[56].

In addition, each participating site must designate a Site
Principal Investigator and establish a Site Committee to oversee
local data collection. Consequently, the successful execution
of such studies relies on a robust, multi-institutional research
infrastructure-an element that remains scarce in many Latin
American countries[56].

Another strategy for generating comprehensive datasets
in pediatric anesthesia is the implementation of national and
regional registries. Such platforms enable a broader under-
standing of anesthesia practices, challenges, and patient de-
mographics. They also allow for the monitoring of rare but
severe complications, such as bronchoaspiration or intraop-
erative cardiac arrest, by pooling cases to identify shared pat-
terns[7],[57],[58]. Although the level of evidence produced by
these registries is inherently limited-being largely observational
and subject to challenges in ensuring data quality-they provide
a valuable foundation for hypothesis generation and for iden-
tifying areas where randomized controlled trials may be fea-
sible[57].

Previous successful experiences with research developed in
this setting have helped address important gaps in the pediatric
anesthesia literature. For example, the Multicenter Periopera-
tive Outcomes Group (MPOG) identified demographic factors
associated with hypoxia during one-lung ventilation, while the
Pediatric Difficult Intubation Registry (PeDiR) demonstrated the
safety of using standard videolaryngoscope blades in children
weighing less than 5 kg[59].

Despite these advantages, sustaining multi-institutional reg-
istries is both financially and logistically demanding. Moreover,
they may inadvertently foster competition among collabora-
tors over recognition and authorship in resulting publications.
In Latin America, where structural and resource constraints
are already significant, these barriers may become even more
pronounced, making the establishment of such collaborative
networks particularly challenging. However, underfunding in
pediatric research is not an issue restricted to Latin America.

It is now well established that many adult diseases originate
during childhood. Thus, investing in pediatric research has the
potential not only to improve child health but also to promote
healthier adult populations[60]. Nevertheless, underfunding in
pediatric research is a longstanding global phenomenon. An
analysis of National Institutes of Health (NIH) funding between
1992 and 2009 showed only a marginal increase in resources
allocated to child health research. When adjusted for inflation,
however, pediatric funding actually declined over this peri-



od[61]. Although children represent 21.7% of the U.S. popula-
tion, this gap has continued to widen in recent years[62],[63].
According to the 2023 NIH budget report, pediatric research
accounted for only 3.6% of the total annual funding, despite
its broad scientific scope and its relevance to a significant pro-
portion of the population[62].

In addition to financial shortages, developed countries also
face a lack of young trainees interested in pursuing careers in
pediatrics and pediatric research. In the United States, in par-
ticular, the burden of student debt often pushes graduates to-
ward specialties with greater financial return. To address this
challenge, strategies such as loan forgiveness programs for
those who commit to careers in pediatric research have been
proposed[60]. Furthermore, structured mentorship programs
have proven effective in supporting early-career research-
ers, enhancing academic productivity, and reducing attrition
rates[64].

Finally, guaranteeing equitable access to scientific journals
is a crucial step toward strengthening research capacity world-
wide. In many low- and middle-income countries, including
much of Latin America, researchers continue to face substan-
tial barriers due to paywalls and limited institutional subscrip-
tions. This persistent inequity not only restricts the ability of
investigators to design high-quality studies but also reinforces
the cycle of scientific dependency on high-income countries.
Ensuring open and affordable access to knowledge is there-
fore not merely an ethical imperative, but also a prerequisite for
reducing global disparities in research productivity and innova-
tion[65].

Collaborative initiatives and emerging opportunities

Besides the challenges outlined in the previous sections,
recent international programs have sought to integrate insti-
tutions from the Latin American subcontinent into worldwide
pediatric anesthesia research. This section highlights several of
these successful joint efforts.

Despite demographic transitions such as population aging,
this part of the world still has one of the highest proportions
of children globally. Consequently, studies on anesthesia in
pediatric cohorts here carry significant implications for local
health systems[66]. Moreover, the South African Paediatric
Surgical Outcomes Study revealed substantial differences in
postoperative results between children in South Africa and
those in high-income nations, underscoring the limitations
of applying evidence from developed settings to other con-
texts[67],[68].

In response to these observations, a multinational consor-
tium launched the Latin American Surgical Outcomes Study -
Pediatric (LASOS-Peds) to evaluate surgical results in this popu-
lation and generate robust data to inform health policy. The
project is currently in the data analysis stage and is expected to
provide a clearer understanding of pediatric surgical outcomes
across the subcontinent[7]. Such endeavors not only address
critical evidence gaps but also foster stronger inclusion of Latin
American researchers in the international academic commu-
nity.

The World Federation of Societies of Anaesthesiologists
(WFSA) also implements targeted strategies to expand the par-
ticipation of low- and middle-income nations in the global re-
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search arena. These measures include supporting training hubs
that deliver short-term courses and fellowship programs in six
Latin American countries, as well as providing scholarships for
anesthesiologists and residents from underrepresented areas to
attend major international scientific meetings[69].

In parallel, several non-governmental organizations (NGOs)
contribute to the professional growth of anesthesia providers in
the region. For example, Smile Train offers specialized training
in 16 Latin American countries, equipping practitioners with the
expertise required to safely manage patients undergoing cleft
palate repair[70]. Such initiatives serve as valuable platforms for
disseminating knowledge and advancing scientific capabilities
in regions historically underrepresented in global research.

Moreover, the Latin American anesthesiology community
strengthens its collective presence through organizations such
as the Confederacion Latinoamericana de Sociedades de Anes-
tesiologia (CLASA), which unites 17 national anesthesia soci-
eties. CLASA facilitates regional scientific congresses, fosters
mutual support, and promotes collaborative projects. It also
represents a means of showcasing the capacity and potential of
the region within the global scientific landscape[71].

Conclusion

Conducting high-quality pediatric anesthesia research in
Latin America faces numerous challenges. The region contin-
ues to struggle to generate local evidence and knowledge, with
persistent limitations in funding, personnel, and infrastructure
maintaining the historical gap between Latin American sci-
entists and their counterparts in Europe and North America.
Multicenter studies and national or regional registries are often
goals very far to be acquired since of all infrastructural con-
straints, as well as logistical and financial, and challenges.

Performing studies such as LASOS-Peds represent important
progress in the continent. However, it is still not enough. As a
result, many health policies in Latin America still rely on data
from developed countries, creating the risk of misrepresenting
the local reality or implementing interventions that may be inef-
ficient or unsuitable for the regional context.

Barriers so deeply rooted in the history of Latin American sci-
ence require comprehensive measures from local governments
and international institutions. Dedicated funding programs and
targeted grants are essential first steps, but meaningful change
will require sustained increases in annual research investment,
guaranteed financial and institutional support for investigators
and trainees, and strategies to attract young trainees to the
field. Equitable access to scientific journals, mentorship pro-
grams, and initiatives to support early-career investigators are
equally important to strengthen the research ecosystem and
ensure that Latin American pediatric anesthesiology can con-
tribute meaningfully to global knowledge.

Finally, investing in pediatric research means investing in
the improvement of health care for a major proportion of the
global population. In Latin America, in special, the population
is known to be one of the youngest in the globe. Addressing
these structural, financial, and educational barriers is there-
fore critical both for the local advancement of science and for
the broader impact of pediatric anesthesia research on global
health.
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