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Executive summary

Remarkable gains have been made in global health in the
past 25 years, but progress has not been uniform.
Mortality and morbidity from common conditions
needing surgery have grown in the world’s poorest
regions, both in real terms and relative to other health
gains. At the same time, development of safe, essential,
life-saving surgical and anaesthesia care in low-income
and middle-income countries (LMICs) has stagnated or
regressed. In the absence of surgical care, case-fatality
rates are high for common, easily treatable conditions
including appendicitis, hernia, fractures, obstructed
labour, congenital anomalies, and breast and cervical
cancer.

In 2015, many LMICs are facing a multifaceted burden
of infectious disease, maternal disease, neonatal disease,
non-communicable diseases, and injuries. Surgical and
anaesthesia care are essential for the treatment of many
of these conditions and represent an integral component
of a functional, responsive, and resilient health system.
In view of the large projected increase in the incidence of
cancer, road traffic injuries, and cardiovascular and
metabolic diseases in LMICs, the need for surgical
services in these regions will continue to rise substantially
from now until 2030. Reduction of death and disability
hinges on access to surgical and anaesthesia care, which
should be available, affordable, timely, and safe to ensure
good coverage, uptake, and outcomes.

Despite growing need, the development and delivery
of surgical and anaesthesia care in LMICs has been
nearly absent from the global health discourse. Little has
been written about the human and economic effect of
surgical conditions, the state of surgical care, or the
potential strategies for scale-up of surgical services in
LMICs. To begin to address these crucial gaps in
knowledge, policy, and action, the Lancet Commission
on Global Surgery was launched in January, 2014. The
Commission brought together an international,
multidisciplinary team of 25 commissioners, supported
by advisors and collaborators in more than 110 countries
and six continents.

We formed four working groups that focused on the
domains of health-care delivery and management;
workforce, training, and education; economics and
finance; and information management. Our Commission
has five key messages, a set of indicators and
recommendations to improve access to safe, affordable
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surgical and anaesthesia care in LMICs, and a template
for a national surgical plan. Our five key messages are
presented as follows:

« 5 billion people do not have access to safe, affordable
surgical and anaesthesia care when needed. Access is
worst in low-income and lower-middle-income
countries, where nine of ten people cannot access basic
surgical care.

143 million additional surgical procedures are needed in
LMICs each year to save lives and prevent disability. Of
the 313 million procedures undertaken worldwide each
year, only 6% occur in the poorest countries, where over
a third of the world’s population lives. Low operative
volumes are associated with high case-fatality rates from
common, treatable surgical conditions. Unmet need is
greatest in eastern, western, and central sub-Saharan
Africa, and south Asia.

33 million individuals face catastrophic health
expenditure due to payment for surgery and anaesthesia
care each year. An additional 48 million cases of
catastrophic expenditure are attributable to the non-
medical costs of accessing surgical care. A quarter of
people who have a surgical procedure will incur
financial catastrophe as a result of seeking care. The
burden of catastrophic expenditure for surgery is
highest in low-income and lower-middle-income
countries and, within any country, lands most heavily
on poor people.

Investing in surgical services in LMICs is affordable,
saves lives, and promotes economic growth. To meet
present and projected population demands, urgent
investment in human and physical resources for
surgical and anaesthesia care is needed. If LMICs were
to scale-up surgical services at rates achieved by the
present best-performing LMICs, two-thirds of countries
would be able to reach a minimum operative volume of
5000 surgical procedures per 100000 population by
2030. Without urgent and accelerated investment in
surgical scale-up, LMICs will continue to have losses in
economic productivity, estimated cumulatively at
US $12-3 trillion (2010 US$, purchasing power parity)
between 2015 and 2030.

Surgery is an “indivisible, indispensable part of health
care.” Surgical and anaesthesia care should be an
integral component of a national health system in
countries at all levels of development. Surgical services
are a prerequisite for the full attainment of local and
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global health goals in areas as diverse as cancer, injury,
cardiovascular disease, infection, and reproductive,
maternal, neonatal, and child health. Universal health
coverage and the health aspirations set out in the
post-2015 Sustainable Development Goals will be
impossible to achieve without ensuring that surgical
and anaesthesia care is available, accessible, safe,
timely, and affordable.

In summary, the Commission’s key findings show that
the human and economic consequences of untreated
surgical conditions in LMICs are large and for many
years have gone unrecognised. During the past
two decades, global health has focused on individual
diseases. The development of integrated health services
and health systems has been somewhat neglected. As
such, surgical care has been afforded low priority in the
world’s poorest regions. Our report presents a clear
challenge to this approach. As a new era of global health
begins in 2015, the focus should be on the development
of broad-based health-systems solutions, and resources
should be allocated accordingly. Surgical care has an
incontrovertible, cross-cutting role in achievement of
local and global health challenges. It is an important part
of the solution to many diseases—for both old threats and
new challenges—and a crucial component of a functional,
responsive, and resilient health system. The health gains
from scaling up surgical care in LMICs are great and the
economic benefits substantial. They accrue across all
disease-cause categories and at all stages of life, but
especially benefit our youth and young adult populations.
The provision of safe and affordable surgical and
anaesthesia care when needed not only reduces premature
death and disability, but also boosts welfare, economic
productivity, capacity, and freedoms, contributing to long-
term development. Our six core surgical indicators

(table 1) should be tracked and reported by all countries
and global health organisations, such as the World Bank
through the World Development Indicators, WHO
through the Global Reference List of 100 Core Health
Indicators, and entities tracking the SDGs.

At the opening meeting of the Lancet Commission on
Global Surgery in January, 2014, Jim Kim, President of
the World Bank, stated that: “surgery is an indivisible,
indispensable part of health care” and “can help millions
of people lead healthier, more productive lives”.!

In 2015, good reason exists to ensure that access to
surgical and anaesthesia care is realised for all.

Introduction

The urgent need for surgical care in the world’s poorest
regions is widely unrecognised. In 2010, an estimated
16 -9 million lives (32-9% of all deaths worldwide) were
lost from conditions needing surgical care.? This figure
well surpassed the number of deaths from HIV/AIDS
(1-46 million), tuberculosis (1-20 million), and malaria
(1-17 million) combined.’ Each year, at least 77-2 million
disability-adjusted life-years (DALYs) could be averted by
basic, life-saving surgical care.* As with so many global
health challenges, the burden of untreated surgical
conditions falls heaviest on individuals living in
low-income and middle-income countries (LMICs).**
Within LMICs, people with the lowest income, those
living in rural areas, and those who are marginalised
fare the worst.® Although, on average, one procedure is
done per ten people living in high-income countries
each year (appendix p 8),’access to an operating room is
out of reach for billions of people worldwide.® In the
absence of surgical care, common, easily treatable
illnesses become diseases with high fatality rates. Yet
because conditions needing surgical care have diverse

Definition

Target

Access to timely
essential surgery

Specialist surgical
workforce density

Surgical volume

Perioperative mortality

Protection against
impoverishing
expenditure
Protection against
catastrophic
expenditure

Proportion of the population that can access, within 2 h, a facility
that can do caesarean delivery, laparotomy, and treatment of
open fracture (the Bellwether Procedures)

Number of specialist surgical, anaesthetic, and obstetric
physicians who are working, per 100 000 population

Procedures done in an operating theatre, per 100 000 population
peryear

All-cause death rate before discharge in patients who have
undergone a procedure in an operating theatre, divided by the
total number of procedures, presented as a percentage

Proportion of households protected against impoverishment
from direct out-of-pocket payments for surgical and
anaesthesia care

Proportion of households protected against catastrophic
expenditure from direct out-of-pocket payments for surgical and
anaesthesia care

A minimum of 80% coverage of essential surgical and
anaesthesia services per country by 2030

100% of countries with at least 20 surgical, anaesthetic, and
obstetric physicians per 200 000 population by 2030

80% of countries by 2020 and 100% of countries by 2030
tracking surgical volume; a minimum of 5000 procedures per
100 000 population by 2030

80% of countries by 2020 and 100% of countries by 2030
tracking perioperative mortality; in 2020, assess global data and
set national targets for 2030

100% protection against impoverishment from out-of-pocket
payments for surgical and anaesthesia care by 2030

100% protection against catastrophic expenditure from
out-of-pocket payments for surgical and anaesthesia care by 2030

These indicators provide the most information when used and interpreted together; no single indicator provides an adequate representation of surgical and anaesthesia care
when analysed independently.

Table 1: Core indicators for monitoring of universal access to safe, affordable surgical and anaesthesia care when needed
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causes—including infection, cancer, injury, and
disorders relating to reproductive, maternal, and child
health—their impact has been poorly captured within
present epidemiological frameworks that focus on
disease causes, not treatment needs.**™ Death and
disability from conditions needing surgical care in
LMICs have received little attention. This is not merely
unjust; failure to recognise and address the substantial
human and economic toll of untreated surgical
conditions in LMICs slows progress towards a diverse
range of health and development goals.

Surgical care should be an integral component of
health systems for countries at all levels of development.”
As many LMICs undergo an epidemiological transition
over the next 20 years, cancer, cardiovascular disease, and
road traffic injuries are poised to surpass previous
communicable disease challenges. As a result, the need
for equitable access to surgical services in these countries
is projected to substantially increase. Yet despite the large
and growing unmet need for surgical care worldwide,
securing a place for surgery and anaesthesia within
the present global health framework of disease-based
monitoring and advocacy is still exceptionally difficult.

In response to these challenges, the Lancet Commission
on Global Surgery was launched in January, 2014, during
a crucial transition period in global health. The lead-up to
the year 2015 saw a renewed global commitment to the
notion of universal health coverage (UHC), a revisiting of
strategic investments in global health, and deliberation
over how the world’s health goals would be represented
in the post-2015 Sustainable Development Goals (SDGs).
Within this changing global health landscape, we aimed
to examine the case for surgery as an integral component
of health care, focusing on LMICs; assess the crucial
challenges and key opportunities in the development and
delivery of quality surgical and anaesthesia services in
resource-poor settings; and propose a series of key policy
recommendations and indicators to guide future
progress. In 2014, three commissioner meetings were
held: in Boston, USA; Freetown, Sierra Leone; and
Dubai, United Arab Emirates. These meetings brought
together an international team of 25 commissioners with
skills in the specialties of surgery, anaesthesia, nursing,
global health, health policy, and management and
finance, and invited advisors, researchers, and
contributors, from more than 110 countries. Each
commissioner was assigned to one of four working
groups providing in-depth analyses into the areas of
health-care delivery and management; workforce,
training, and education; economics and finance; and
information management. We followed a collaborative
process and method (appendix pp 3-7) to engage
effectively with stakeholders and build an inclusive
global surgical movement. Commissioners engaged in
direct outreach efforts with ministries of health, front
line providers and implementers, global health
organisations and funders, professional societies,
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academia and industry, educators, students, and patients.
We also identified knowledge gaps and embarked on
collaborative research projects to begin to address them.
This research informs all sections of the report and
appendices. Web-based platforms and social media
promoted global engagement. Lastly, 12 teaching cases
were written in collaboration with five business schools
and one global health programme in the USA, Australia,
and India. These cases were modelled on the business
school case-method pedagogy and nested in real country-
level examples of surgical and anaesthesia care provision
and systems strengthening in LMICs.

Although the need for surgery extends across countries
at all stages of development, the largest area of unmet
need exists within LMICs. Therefore, surgical care within
LMICs, rather than high-income countries, was the
primary focus of the Commission. Global surgery, as
defined previously,® refers to all groups facing inequitable
or inadequate surgical care delivery, whether they are
chronically underserved populations or those in acute
crisis, conflict, or disaster settings. The factors driving
surgical need and the mechanisms for improvement of
surgical care for these populations, however, are often
very different. Therefore, we restricted our work and
scope to underserved populations in LMICs, outside of
mass conflict and disaster settings (panel 1).

In this report, we present the findings of the
Commission. We describe the Commission’s key
messages, present findings from the four working group
areas, outline future research needs, and finally provide a
template for the development of a national surgical plan.
We conclude each section by outlining policy recom-
mendations for stakeholders involved in the delivery of
surgical care at local, national, and global levels.

Our hope is that the Commission’s findings will draw
attention to the gross disparities that exist worldwide in
surgical care, and the far-reaching human and economic
consequences that result in lost lives, lost potential, and
lost output. We also hope that this report serves as a
catalyst and provides an early framework to effect
change. The problems are clear. The solutions will need
continuing development, testing, and refinement. Only
through a unified commitment to research, advocacy,
policy development, and investment, accompanied by
coordinated local and international action, will this
Commission’s vision of universal access to safe,
affordable surgical and anaesthesia care when needed be
realised in our global community.

Key messages of inequity and impact

The complexity of measuring surgical conditions

In this section, we quantify and characterise the burden
of surgical conditions. By synthesising existing published
work and the results of new primary research, we look at
access to surgery and anaesthesia, unmet need for
surgical procedures, and the financial effect of seeking
surgical services. We then examine the macroeconomic
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LMICs

Although this term has been
used throughout the report for
brevity, the Commission realises
that tremendous income
diversity exists between and
within this group of countries
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Panel 1: Definitions

Global Surgery

An area of study, research, practice, and advocacy that seeks to improve health outcomes
and achieve health equity for all people who need surgical and anaesthesia care, with a
special emphasis on underserved populations and populations in crisis. It uses
collaborative, cross-sectoral, and transnational approaches and is a synthesis of
population-based strategies with individual surgical and anaesthesia care.*

Surgical care
The provision of operative, perioperative, and non-operative management; anaesthesia;
and obstetric care for all surgical conditions.

Surgical condition
Any disease, illness, or injury in which surgical care can potentially improve the outcome.”

Surgical provider
Any health worker providing surgical care, including obstetric and gynaecological surgical
care, irrespective of level of training or supervision.

Anaesthetic provider
Any health worker providing anaesthetic care, irrespective of level of training or supervision.

The surgical workforce

A network of associated surgical and anaesthetic personnel who work in concert to deliver
surgical care. This includes but is not limited to all surgical and anaesthetic providers, nurses,
pathologists, radiologists, laboratory technicians, theatre managers, community health
workers, rehabilitation specialists, biomedical technicians, and engineers.

Specialist surgical workforce
Fully trained physician surgeons, anaesthetists, and obstetricians, synonymous with
consultant and attending surgeon, anaesthetist, or obstetrician.

Associate clinician

A health worker trained specifically to diagnose and manage basic medical and surgical
conditions who is not a physician. Some might undertake surgery.* They might also be
referred to as non-physician clinicians, mid-level providers, clinical officers, or técnicos de
medicinay cirugia.”

First-level hospital

First-referral-level hospital or the district hospital provides a level of care that cannot be
obtained at home; acts as a gatekeeper for referral to higher levels of care at a secondary or
tertiary hospital.

Essential surgical care

Any and all procedures, contextually and culturally dependent, that are deemed by that
region, society, or culture to promote individual and public health, wellbeing, and economic
prosperity. The Bellwether Procedures—caesarean delivery, laparotomy and open fracture
treatment—serve as a proxy for surgical systems that have the ability to provide a broad
range of procedures.

impact of surgical conditions in LMICs. Finally, we
outline the fundamental and cross-cutting role of surgery
and anaesthesia in the achievement of widespread gains
in global health, welfare, and development.

Many challenges to the accurate and comprehensive
measurement of the global burden of disease exist.*" In
many LMICs, country-specific health data is scarce.*?”
Most disease burden estimates are not based on
gold-standard pathological or even subjective clinical

diagnoses; rather, they are extrapolated from various less
concrete methods including demographic surveillance
systems, household surveys, verbal autopsies, facility-
level data inquiries, and a mixture of modelling methods.
Although modelling approaches are invaluable methods
to understand human health and disease, their results
are estimates, and concerns exist about their reliability,
applicability, and consistency."*?*

Unlike a discrete disease entity, surgery is a treatment
modality and is needed across the entire range of human
disease. The scope of this need further complicates
measurement of the prevalence and effect of surgical
conditions. Research shows that major procedures are
undertaken in every disease subcategory defined by the
Global Burden of Disease (GBD) study (figure 1)% at
least 15% of pregnancies result in complications that
need emergency obstetric care, including surgical
management;?* and surgery is responsible for roughly
65% of all cancer cure and control.” Although not every
trauma patient who has a severe physical injury needs a
surgical procedure, care of injured patients almost
always needs the skill of a surgically trained provider.

Even when the need for surgery is clearly identified, it
is difficult to classify and measure, because no universal
nosology for surgical conditions or treatment exists.
Surgery’s cross-cutting nature means that classification
of surgical conditions overlaps with classification of all
other disease subsets. For example, is colon cancer—
incurable without surgical intervention—characterised
as a surgical condition or a malignancy? Is sepsis from
an infected diabetic foot wound necessitating amputation
an infectious disease, endocrine disorder, or surgical
ailment? Is obstructed labour, for which instrumental or
operative intervention is the only definitive treatment,
considered a maternal health or surgical problem?

Although surgical need transects all disease
categories, the mnecessity for surgery varies from
one region to the next depending on disease patterns,
social determinants, and the availability and use of
medical care. Poor access to care and delayed medical
interventions mean that pathological abnormalities
generally not needing surgery in settings with strong
primary health-care systems might progress to need
operative intervention when left unattended. For
example, in the post-antibiotic era, pneumococcal
pneumonia and tuberculosis are not typically regarded
as surgical conditions; neither are many superficial
skin infections. However, if not diagnosed and treated
promptly, microbial pathogens can lead to serious
surgical pathological abnormalities such as empyema,
osteomyelitis, and rheumatic heart disease.

Estimates of the global burden of surgical conditions

Despite difficulties in the measurement and definition of
the global burden of surgical conditions, three attempts
have been made. All attempts rely on the burden of
disease methods described in the appendix pp 11-12. The
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GBD disease categories
1. Communicable, maternal, neonatal, and nutritional disorders

Maternal disorders

Other communicable, maternal, neonatal, and nutritional disorders
Neonatal disorders

Neglected tropical diseases and malaria |

Nutritional deficiencies |

Diarrhoea, lower respiratory tract infection, meningitis,_

and other common infectious diseases |

2. Non-communicable diseases

Musculoskeletal disorders |

Neoplasms |

Digestive diseases (except cirrhosis)

Diabetes, urogenital, blood, and endocrine diseases

Cardiovascular and circulatory diseases

Other non-communicable diseases |
Neurological disorders |
Cirrhosis of the liver |
Chronic respiratory diseases::
Mental and behavioural disorders I
3. Injuries N

I

—
HIV/AIDS and tuberculosis [T

—

=

=

——

—

Transport injuries |

Unintentional injuries other than transport injuries

Self-harm and interpersonal violence
Forces of nature, war, and legal intervention

T
0 10

ZIO 3I0 4IO SIO 6I0 70 80 90

Frequency of procedure (%)

Figure 1: Frequency of operations done per GBD 2010 disease category for patients admitted to hospitals in a well resourced health system

Data from Rose and colleagues.® GBD=Global Burden of Disease.

first and most widely cited estimate was generated after
18 surgeons from around the world provided estimates
for “the proportion of each condition [from the 2002
World Health Report burden of disease estimates] that
would require surgery” based on their professional
experiences.’ After excluding the two highest and two
lowest estimates, the investigators concluded that at least
11% of global DALYs were surgical.®

The second was derived in consideration of the
reduction in morbidity and mortality from scaling up a
basic surgical package that could be provided at first-level
hospitals in LMICs. This package included treatments
for four digestive disorders, four maternal-neonatal
disorders, and injuries that could be treated with basic
interventions.* After assuming a counterfactual scenario
in which mortality and morbidity were equal to the best
performing regions on the basis of the Institute for
Health Metrics and Evaluation (IHME) estimates, the
researchers estimated that 1-4 million deaths could be
prevented annually.* The avertable and non-avertable
mortality and morbidity from this small number of
surgical conditions within the three specific categories
examined accounted for 14-2% of the total burden of
disease in LMICs.*

The third was done as part of this Commission.?
Surgeons, anaesthesiologists, internists, nurses, and
public health practitioners from around the world
were surveyed. For each of the 21 IHME cause groups,
they were asked: “What proportion of patients with the
following conditions would, in an ideal world, require
a surgeon for management?” 173 people returned
the surveys, including six anaesthesia providers,
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36 general surgeons, and 46 specialists. Depending on
the method of estimation and definition of burden
used (death vs DALYs), they reported that surgical
conditions account for 28-32% of the overall global
burden of disease.

Key message 1

5 billion people lack access to safe, affordable surgical and
anaesthesia care when needed

Access to surgical care is essential for reduction of
mortality and morbidity from surgical conditions.
Previous estimates reported that more than 2 billion
people have no access to surgery and anaesthesia.® This
figure is probably an underestimate, because it was
calculated using just one dimension: operating theatre
density.* The notion of access to care is multidimensional,
encompassing geographic, temporal, structural, socio-
cultural, financial, and political components. For a
patient to access surgical and anaesthesia care, a delivery
system (including trained personnel and physical
resources) should first exist. The patient should then be
able to reach this system in a timely manner. For the
patient to benefit, the care should be safe and effective.
Finally, the costs of surgical and anaesthesia services
should not act as a barrier to uptake, or result in financial
catastrophe for patients and their families. Consideration
of these dimensions suggests a greater deficiency of
access than previously estimated.

Our vision is universal access to safe, affordable
surgical and anaesthesia care when needed. To quantify a
more comprehensive assessment of access in terms of
this vision, we created a mathematical model to show
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how many people worldwide are unable to receive safe,
timely surgical and anaesthesia care with financial
protection. We defined access to surgery in a specific
country by the following four components: existence of
surgical capacity in terms of workforce and infrastructure;
ability to obtain surgical and anaesthesia care in a timely
way; a safe way; and an affordable way.

We constructed a chance tree to model the probability
that an individual has access to surgery and anaesthesia
using a binary outcome of access (1) or no access (0).* Each
chance node represented the probability of an access
dimension being available to an individual patient
conditional on the previous dimensions. Raw data for each
dimension were not widely available so proxy measures
were used. We assessed timeliness (first dimension) by the
proportion of serious injuries transported by ambulance,*
surgical capacity (second dimension) by the number of
surgical procedures undertaken in a country as a
proportion of number of surgeries needed,” safety (third
dimension) by the proportion of operating rooms with
pulse oximetry® and affordability (fourth dimension) by
the proportion of patients undergoing surgery who do not
experience catastrophic expenditure.”

Since access most likely varies between urban and
rural populations, we did a secondary analysis® (selective

tree) in which all four dimensions were applied to rural
populations, but only the third and fourth dimensions
(safety and affordability) were applied to wurban
populations to create a lower bound estimate. The
application of all four dimensions to the entire population
is termed the full tree and is an upper bound estimate. A
full discussion of the methods can be found in the
accompanying paper.””

The selective and full trees show that 4-8 billion
(95% posterior credible interval [PCI] 4-5-5-0) and
5-3 billion (5-0-5-5) people, respectively, do not have
access to safe, timely surgical and anaesthesia care when
needed with financial protection, and most of these
people reside in the poorest regions of the world. In
countries designated as low-income and lower-middle-
income countries by the world bank, the selective tree
estimates that 94% of the population does not have
access to safe surgical and anaesthesia care that is timely
and affordable, compared with 14-9% of the population
in high-income countries. When results from the
selective tree are stratified by IHME super-region, 93% of
the population in sub-Saharan Africa and 97% of the
population in South Asia do not have access, compared
with 3-6% in higher-income regions (figure 2). These
numbers are large but not unexpected considering that
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Figure 2: Proportion of the population without access to safe, affordable surgery and anaesthesia by Institute for Health Metrics and Evaluation region (selective tree)>”
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our definition of access goes beyond geographic terms
and basic service delivery to encompass the additional
dimensions of timeliness, safety, and affordability.

This access chasm is consistent with existing evidence.
Of an estimated 312-9 million surgical procedures
undertaken worldwide in 2012, only 6-3% were done in
countries comprising the poorest 37-3% of the world’s
population.” Assessment of access to emergency obstetric
care in Uganda, Kenya, South Sudan, and Rwanda
showed that only 2-1-18-5% of expected direct obstetric
complications were treated, and that caesarean delivery
as a proportion of all births was between 0-1% and 1%.*
An estimated 951 million women are without access to
emergency obstetric care should they become pregnant.”
Similarly, assessment of stage of presentation and
outcomes of patients with breast cancer in Uganda
suggests that patients either cannot, or do not, access
necessary care in a timely way? More than 77% of
patients presented with stage III or IV disease,”
compared with 11% in the USA.*

Inadequate access to surgical and anaesthesia care is
deadly. A nationally representative population-based
study of deaths from acute abdominal conditions in
India reported that postal code areas with high
age-standardised acute abdominal mortality were more
likely to be located further from a hospital capable of
providing appropriate emergency surgical care than were
areas with low mortality. When the distance to the nearest
well resourced hospital was more than 100 km, the odds
ratio of living in a high mortality area compared with a
low mortality area was 16-1 (95% CI 7-9-32-8), even
after adjusting for socioeconomic status and belonging
to a scheduled caste or tribe (appendix p 13).*

Key message 2

143 million additional surgical procedures are needed each year
to save lives and prevent disability

An understanding of unmet surgical need is fundamental
to the improvement of surgical care in LMICs. We are
not aware of any worldwide estimate that translates
absence of access to surgical and anaesthesia services
into unmet need for surgical care, or how many surgical
procedures might be needed to address disease
prevalence. To assess how surgical and anaesthesia
provision could affect disease burden, we did a three-step
analysis at the worldwide level to identify minimum
surgical need, met surgical need, and unmet surgical
need. Full methods and results can be found in the
accompanying papers (appendix p 8).7%*

We first measured the recorded frequency of surgery
per condition. Because surgery is a facility-based
intervention, the relation between admission diagnosis
and subsequent undertaking of an operation in a well
functioning and nationalised health-care system allowed
us to estimate operative need on the basis of diagnostic
categories. This estimation has previously been
calculated for the USA.* However, the USA is an outlier
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in terms of its operative volumes* and health-care
expenditure per person,” making it a poor model for
determination of ideal or feasible surgical rates. To
generate a more realistic model estimating overall
surgical need, we queried New Zealand’s national health-
care database. New Zealand has a high-quality health-
care system with good population coverage and
reasonable per-person spending; we used data from the
New Zealand database to calculate frequency of operation
(any procedure needing general or neuroaxial
anaesthesia) per WHO Global Health Estimate (GHE)
disease subcategory based on admission diagnosis codes
(appendix p 14).

We then applied the estimated surgical frequency for
each disease subcategory to condition prevalence data
(obtained from GBD 2010") for each of the 21 GBD
regions; this generated crude estimates of surgical need
per condition for each geographic region (total need).
Finally, we updated estimates of surgical volume for each
country (met need),” and calculated unmet need by
subtracting met need from total need.

Consistent with previous findings,” we noted that
surgical care is needed in some way for all GHE disease
subcategories. Minimum estimated need was very
large—321 million surgical procedures worldwide—and
geographically variable, ranging from 3384 operations per
100000 population in central Latin America to
6495 procedures per 100000 population in western
sub-Saharan Africa. Of the 21 GBD regions, we calculated
that 12 do not do enough procedures to address the basic
surgical needs of their populations. These regions had an
unmet need ranging from 301 to 5625 cases per
100000 population, totalling 143 million procedures. The
regions with the greatest unmet need per 100 000 population
were western, eastern, and central sub-Saharan Africa,
followed by south and southeast Asia (table 2).

These methods probably underestimate actual surgical
need within a region. Surgical rates in New Zealand do
not cover all needed surgery in the country;* the New
Zealand admission database only includes inpatient
procedures, and since GBD prevalence data are missing
from many disease subcategories, extrapolated global
surgical need underestimates ideal rates. Finally, the
need for surgery will vary from one region to the next
owing to many factors, such as disease progression, on
the basis of available care. Because New Zealand’s health-
care population coverage is quite good, progression of
some conditions to needing surgical care is less likely
compared with systems with weaker health services.
Therefore, our annual unmet need estimate of 143 million
additional precedures is probably conservative.

Key message 3

33 million individuals face catastrophic health expenditure due
to payment for surgery and anaesthesia each year

Protection against catastrophic out-of-pocket (OOP)
health-care expenditure is essential.* Global health and
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Population Estimated total need of Estimated unmet need* of
sizeof region  region region
(millions)
Surgical Cases per Surgical cases  Cases per
cases 100000 100000
(millions) population population
Andean Latin America 53 2:0 3773 0 0
Australasia 26 1.2 4669 0 0
Caribbean 44 22 5080 131050 301
Central Asia 80 35 4339 910432 1136
Central Europe 119 6-6 5515 678358 570
Central Latin America 231 7-8 3384 0 0
Central sub-Saharan Africa 97 6-0 6255 4192980 4343
East Asia 1398 57-8 4136 27956507 2000
Eastern Europe 207 10-3 4967 0 0
Eastern sub-Saharan Africa 356 219 6145 17555748 4935
High-income Asia Pacific 178 9.4 5291 0 0
High-income North 340 15-8 4647 0 0
America
North Africa and Middle 446 19-8 4456 2115011 474
East
Oceania 10 04 4501 55196 555
South Asia 1613 729 4520 57791550 3582
Southeast Asia 610 25-8 4225 12480939 2045
Southern Latin America 60 3:0 4906 0 0
Southern sub-Saharan 70 36 5093 291000 413
Africa
Tropical Latin America 202 72 3581 0 0
Western Europe 416 223 5366 0 0
Western sub-Saharan Africa 336 21-8 6495 18909507 5625
Global total 6893 3213 143068278
Data are from Rose and colleagues® based on calculations provided by Weiser and colleagues’ and Hider and
colleagues.® *There is a modelling artifact in the regions that seem to have an unmet need of zero. In these regions,
countries with higher surgical rates skew the regional unmet need, even though great disparities in unmet need for
surgery might still exist. This is why surgical need should be measured at the country or possibly even the sub-national
level for large countries to achieve the sensitivity needed to identify true surgical need. As such, this model
underestimates the surgical need in all regions owing to this averaging effect.
Table 2: Estimated minimum total need and unmet need for surgery by Global Burden of Disease
epidemiological region
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development organisations have recently supported
prioritisation of financial risk protection within UHC,**
and the World Bank and WHO have targeted 100%
financial protection from catastrophic expenditure from
OOP payments for health services by 2030.® OOP
payments for health care are the predominant form of
health financing in many regions,” and an estimated
150 million people face financial catastrophe every year
from direct OOP costs of medical care.* Data for financial
costs of care for a small number of surgical conditions in
individual countries or regions show substantial
catastrophic expenditure.** However, little is known
about the magnitude of OOP payments for surgical
services on a worldwide scale.

To elucidate the contribution of OOP payments for
surgery to overall catastrophic health expenditure, we
estimated the financial effects of accessing surgical

services. We looked at three primary outcomes of
accessing surgical and anaesthesia care: the annual
number of cases of catastrophic expenditure from OOP
medical costs, the annual number of cases of catastrophic
expenditure from OOP non-medical costs, and the
number of people at risk of catastrophic expenditure
should they need surgical and anaesthesia care. Full
methods can be found in the accompanying paper.”

We calculated that an estimated 32-8 million (95% PCI
32-4-33-1) cases of catastrophic expenditure occur
directly from the medical cost of accessing surgical
services annually. This value represents roughly 22% of
the previously estimated 150 million people who endure
catastrophic expenditure from accessing all types of health
care,* and is similar to the proportion of global disease
burden that is surgical.** However, these numbers under-
represent financial ruin secondary to disease, because
they do not include potentially impoverishing non-
medical costs of accessing care, such as for transportation,
lodging, and food. When non-medical costs were
considered in the model, we noted that an additional
48 million cases of catastrophic expenditure occur
annually. This amount results in 81-2 million (95% PCI
80-8-81-7) annual cases of catastrophic expenditure
attributable to accessing surgical care. Finally, we noted
that half the world’s population, or 3-7 billion (95% PCI
3.2-4-2) people, are at risk of catastrophic expenditure if
they were to need surgery because they do not have
financial risk protection. Most of these individuals live in
sub-Saharan Africa and south and southeast Asia.

This financial burden is shouldered mainly by poor
people. Both the risk for, and the occurrence of, financial
catastrophe fall primarily on individuals from LMICs
and, within any country-income level, on the poorest
wealth quintiles (figure 3). On a worldwide scale, we
calculated that the poorest patients are 61 times more
likely to face catastrophic expenditure compared with the
richest patients. This inequity becomes increasingly
more prominent with increasing country gross national
income (GNI) per person. In low-income countries,
12% of the poorest four quintiles face catastrophic
expenditure compared with 7-5% of the richest quintile.
However, in upper-middle and high-income countries,
nearly all catastrophic expenditure falls on people who
have a low income.

Our calculations of the number of cases of
catastrophic expenditure that result from accessing
surgical care (81-2 million annual cases) do not take
into account patients who are not able to access surgical
and anaesthesia care in the first place, whether as a
result of the absence of appropriate systems or failure
of resource allocation. We note that the proportion of
the population incurring financial catastrophe from
accessing surgery is actually higher in lower-middle-
income countries than in low-income countries,
probably because of an inability of the poorest people to
reach appropriate services.
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Figure 3: Risk of catastrophic expenditure due to costs of seeking surgery, by wealth quintile and income of country®
Data with and without non-medical costs (eg, transportation, lodging, and food) are shown.

Key message 4
Investment in surgical and anaesthesia services is affordable,
saves lives, and promotes economic growth
Scaling up basic surgical and anaesthesia care is a
necessary step in the improvement of global health. The
third edition of Disease Control Priorities reports that
scaling up surgical services to treat three sets of conditions
could prevent 3-2% of annual deaths and 3-5% of DALYs
in LMICs.* However, the financial cost of broad surgical
scale-up has not been previously recorded. To assess the
financial feasibility and economic effect of surgical
expansion, we assessed the scale-up and development of
surgical and anaesthesia services from 2012 to 2030 using
one historical rate and two aspirational rates of increase.*
A complete discussion of methodology can be found in
the accompanying paper.” Briefly, we assumed that high-
income countries have the capacity to undertake an
adequate number of procedures to meet essential
surgical needs of their populations and therefore
restricted our analysis to LMICs. The historical scale-up
rate (5-1% per year) was established using surgical
volume data and a GNI per-person time series to estimate
the level of surgical and anaesthesia care countries would
be expected to achieve by 2030 in view of their income.
The two rates of aspirational scale-up were surgical
volume growth rates of 8.9% per year achieved in
Mongolia,” and 22-5% per year achieved in Mexico
(based on data from the Mexican Ministry of Health). We
then calculated the year by which each of 103 LMICs
would achieve a target surgical rate of 5000 cases per
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100000 population using these three rates of expansion,
and the costs associated with achieving such a scale-up.
Costs were divided into a unit cost for surgical procedures
and construction costs for facilities and operating
theatres (table 3).

Although any proposed surgical rate is arbitrary, we
chose 5000 procedures per 100000 population as a
minimum threshold target on the basis of a surprisingly
narrow range of recorded rates of surgery associated
with desirable health outcomes: a life expectancy of
74-75 years, a mate rnal mortality ratio of 100 women per
100000 live births or less, and the estimated minimum
need for surgery described in key message 2.%

15 (15%) of the 103 countries had already achieved the
target volume in 2012. Therefore, these countries were
removed from subsequent analysis. The 88 countries
remaining, which include China, India, and South
Africa, represent more than 70% of the world’s
population. Using historical rates of increase, 39 (44%) of
the 88 countries could achieve the target by 2030. Using
aspirational Mongolian rates of increase, 59 (67%) of the
88 countries would achieve the target by 2030, whereas
all countries would achieve the target by 2030 using
aspirational Mexican rates of increase.

Total costs were calculated for historical, Mongolian,
and Mexican rates of increase for each country income
group. Costs to expand surgical services between 2012
and 2030 for the 88 LMICs are about US$300 billion
($16 billion annually) with historic rates of increase,
$420 billion ($23 billion annually) with Mongolian
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total value of lost economic output secondary to these

Low-income Lower-middle-  Upper-middle- . . .
countries income in'Z';me surgical conditions between 2015 and 2030 using the
countries countries WHO Projecting the Economic Cost of Ill-Health
Unit cost for surgical procedures 179 219 332 (EPIC) model. The EPIC model projects how disease
Surgical theatre construction cost 319002 412488 1906064 aﬂ?Ctsla country’s labour supply and Caplt?.l StOCk’
T e e S ) which in turn are related to aggregate economic output
. 1 e 36 (ie, GDP) over time, thereby linking disease to
Costs of operating rooms 6 -~ 40 economic growth.” The counterfactual is assumed to be
Total cost 20 152 126 ﬂ(zr fllseas? . ; »
Annual cost (% of total annual health 1 billion (4%) 8 billion (4%) 7 billion (1%) e .Va ue o O.St output secondary t.O sur.glca
expenditure) conditions was estimated for 128 countries with a
Mongolian rates of increase (8-9% peryear) combined population of 6-4 billion people (in 2013), or
Cost of surgical procedures 31 197 91 90% of the world population. We noted that between
Costs of operating rooms 13 50 40 2015 and 2030, surgical conditions will be responsible
Total cost 44 247 131 for a cumulative loss to the global economy of

R 20 . .

Annual cost (% of total annual health 2 billion (8%) 14 billion (6%) 7 billion (1%) $20-7 trillion 01.’ 1 3/) of pl‘f)]CCth e.conomlc .OU‘tPUt‘
expenditure) Neoplasms and injuries needing surgical care will have

Mexican rates of increase (22:5% peryear) the greatest effect on economic output, followed by

Cost of surgical procedures 76 274 95 digestive diseases. More than half of all losses between
Costs of operating rooms 17 50 40 2015 and 2030 will occur in LMICs ($123 trillion),
Total cost 93 324 135 particularly in LMIC super-regions of southeast Asia,
Annual cost (% of total annual health Shillion (17%)  18billion (8%) 8 billion (1%) east Asia, and Oceania ($6-1 trillion; figure 4).

expenditure) LMICs will bear the brunt of these losses: by 2030 we

calculated that surgical conditions in middle-income

Costs are presented per billion 2012 US$. Estimates are from Verguet and colleagues*® created specifically for this . .
countries could consume as much as 2% of these countries’

Commission.

Table 3: Total and annual costs of scaling up basic surgical services from 2012 to 2030 using historical,
Mongolian, and Mexican rates of increase for 33 low-income countries, 33 lower-middle-income
countries, and 22 upper-middle-income countries
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rates of increase, and $550 billion ($31 billion annually)
with Mexican rates of increase.

Although Mexican rates of increase are too ambitious to
use as a realistic global target, reaching historical and
Mongolian rates is feasible if scaling up of surgical
services was prioritised. The historical and Mongolian
rates of increase are similar to rates of decline seen in
LMICs for under-5 mortality and maternal mortality,
two areas of prominent global health focus.”* Although
the total costs of scale-up are substantial, research suggests
that surgery is a highly cost-effective intervention,™*
and the percentage of annual health expenditure is
proportionate to the percentage of the total burden of
disease that needs surgical intervention in these countries.

Expansion of surgical and anaesthesia care might
result in substantial economic returns on investment.
Macroeconomic assessment of other global health foci
have shown that health improvements lead to both
improved life expectancy and improved national
income,*** but similar work has not been done for a
comprehensive subset of surgical conditions. To assess
the economic consequences of untreated surgical
conditions, we examined five major disease categories
needing essential surgery: neoplasms, injuries,
maternal disorders, neonatal disorders, and digestive
disorders. Full details of this methodology can be found
in the accompanying paper.” Briefly, we estimated the

projected annual GDP growth. These numbers make the
roughly $420 billion investment needed to scale-up
services to treat these conditions pale in comparison.

Key message 5
Surgery is an indivisible, indispensable part of health care
Universal access to safe, affordable surgical and
anaesthesia care is essential for widespread and
equitable improvements in global health, welfare,
and development. Surgical conditions consist of a large
and diverse collection of human ailments. More than
100000 maternal deaths might be averted by timely
intervention, and increased access to caesarean delivery
reduces neonatal mortality by 30-70%.* Similarly,
non-communicable diseases and injuries are already the
largest subset of the global disease burden and are set to
rise exponentially in coming years.” Prevention and
treatment of surgical conditions are necessary to
improve the health of populations,” are fundamental
parts of resilient health systems, and are crucial for the
achievement of global health goals. Whether to reach
unmet targets of Millennium Development Goals
(MDGs) 4 and 5, or to combat the rising tide of
malignancies, diabetes, and road traffic injuries, the
need for integration of surgical services into
comprehensive platforms of health-care delivery is clear.
In 1980, the then director-general of WHO Halfdan
Mabhler referred to surgery’s “proper role in bringing the
people of the world nearer to the goal of health for all”.®
Nearly 30 years later, improvement of surgical capacity at
the district hospital level was identified as one of the
30 top mechanisms for advancement of global welfare,
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and particularly the welfare of developing countries, in
the problem category of disease at the 2009 Copenhagen
Consensus.” The integration of surgery into district
hospitals acts as an enabler, raising the ability to deliver
other health-care services.® Because of its complexity,”
delivery of safe surgery and anaesthesia signals the
presence of the “staff, stuff, space, and systems” of a
responsive health care system.* Such a system is capable
not only of delivering surgical care, but also of treating a
broad range of health challenges, whether it be a child
with malnutrition, a mother dying of post-partum
haemorrhage, a family injured in a bus collision, or a
community faced with an Ebola outbreak. As World
Bank president Jim Kim stated in his address at this
Commission’s inaugural meeting, “surgery is an
indivisible, indispensable part of health care”.?

Surgical conditions—whether cancers, injuries, con-
genital anomalies, childbirth complications, or infectious
disease manifestations—are ubiquitous, growing, and
marginalising to those who are afflicted by them. These
conditions are financially devastating for individuals and
their families, economically damaging for countries, and
disproportionately threaten the welfare of the poorest and
most vulnerable people in our societies. The arrival of
2015 brings with it a new set of goals for the ensuing two
decades, including commitments to UHC, increased
investments in health, and a collection of SDGs that aim
to end poverty, promote economic growth, and ensure
good health for all. The one proposed health-related
SDG—to ensure healthy lives and promote wellbeing for
all at all ages—will need widespread and equitable
delivery of surgery and anaesthesia, the treatment needed
for a third of the global burden of disease.? Similarly, the
World Bank and WHO have targets for UHC of at least
80% coverage of essential health services, and 100%
protection from OOP payments for health services, by
2030.” In a world where 70% of the population cannot
access essential surgical services, and 50% are at risk for
catastrophic expenditure should they need surgical care,
fulfilment of UHC will need an expansion of surgical and
anaesthesia services and a pro-poor approach to the
financing of surgical care. Such a scale-up will need
immediate mobilisation of domestic and international
health financing, and a commitment to surgical services
as anintegral component of health systems strengthening.

Surgical and anaesthesia care are fundamental for
health-care delivery for any country at any level of
development. Broad scale-up of quality surgical services
will prevent deaths, limit disability, palliate suffering,
promote economic growth, and help achieve maximum
gains in health, welfare, and development for all.

Health-care delivery and management

The surgical system

A common yet erroneous perception is that the surgical
system consists of a surgeon and an anaesthetist in a
sterile environment. However, a more accurate
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perspective acknowledges an interdependent network
of individuals and institutions all essential to the
delivery of safe, timely, and affordable surgical and
anaesthesia care (figure 5). Many of these components
are not standalone requirements for a surgical system,
but rather for a shared delivery infrastructure that is the
basis of a functional health system.* A blood bank, for
example, is equally important for a woman with post-
partum haemorrhage as it is for a child with severe
malaria. The goals of achieving a functional health
system and surgical system are not separate.

Surgical care begins in the community. Community
health workers connect patients in remote areas to
providers. They refer surgical patients to the first-level
hospital, and provide post-discharge follow-up. First-
level hospitals provide the hub for surgical and
anaesthesia care, and should be capable of providing
most emergent and planned procedures. Tertiary
centres can provide specialised care, and serve as hubs
for training, research, and system-wide quality
improvement.

In most areas, delivery of surgical services consists of a
mix between public and private providers.® Private
providers consist of all actors outside the government
and can take on many forms, including for-profit
providers, not-for-profit providers (eg, non-governmental
organisations [NGOs] and faith-based organisations),
and informal providers (eg, traditional healers). In some
countries, the private sector is responsible for most
hospital-based service delivery.” All hospitals should
connect to the community and to each other through a
reliable referral system. Strong clinical leadership,
professional management, and government policies
should support all levels of care.

In this section we discuss surgical and anaesthesia
care delivery at the first-level hospital through the lens of
the Three Delays framework often used in the maternal

For key findings from the
health-care delivery and

management working group

see appendix p 16

579




The Lancet Commissions

580

Referral system

Community Primary health centre

+—r

Informal healthcare providers Well connected to the
and community health worker first-level hospital through
network, connected to broader efficient communications

health system and reliable referral

A
v

“—>

The core site for surgical and
anesthesia care delivery

First level Higher-level
(District) hospital (eg, secondary and tertiary) hospital

+

“—r

Hub for system-wide clinical,
education, and research support
Centres for care specialisation

<4 Indicates flow of patients and information

Figure 5: The surgical system

The surgical system is an interdependent network of individuals and institutions that reside within the health system.

health community.® We outline the role of tertiary care
structures and of leadership across the surgical system,
focusing on the instruments and systems needed for the
workforce to deliver care. We have queried hundreds of
providers in resource-poor settings through in-person
interviews and telephone conversations, a survey, and
electronic correspondence (appendix pp 47-49). We also
used the WHO Emergency and Essential Surgical Care
Situational Analysis Tool (SAT) database, a collection of
1357 facility surveys (as of April, 2014) from 54 countries
collected since 2007 (appendix p 30). This section
presents published work and previously unpublished
data on present challenges and potential solutions for
care provision in low-resource settings.

The present situation
The Three Delays framework
The ability to receive surgical care when needed depends
both on the accessibility of surgical facilities and the
availability of surgical and anaesthetic providers to
deliver that care. A woman who lives hours away from
the nearest hospital probably does not have access to
timely surgery and anaesthesia. A woman who lives just
minutes away from a hospital that does not have enough
surgeons and anaesthetists available to offer care also
does not have access to surgery and anaesthesia.
Accessibility and availability, then, are crucial concepts in
low-resource settings and can be further interrogated
under the lens of the Three Delays framework to explain
the delay between symptom onset and receipt of
appropriate care.®

The First Delay—the delay in seeking care—occurs
when patients often wait to seek health care because of
financial and geographic restrictions, cultural beliefs,
poor education, a history of being disconnected from
formal health systems, and low awareness of available
services or low confidence in those services.” Patients
turn to informal providers (traditional healers) because
they are accessible, trusted, and inexpensive.” WHO
reports that up to 80% of the population in low-resource
settings relies on informal providers who are often poorly
connected to the broader health system.” This option can
lead to further delay in surgical referral.

The Second Delay—the delay in reaching care—occurs
when hospitals with surgical capacity are scarce, meaning
the nearest facility can be hours to days away, depending
on mode of transportation. Few patients have access to
private vehicles, ambulance systems are rare, and public
transportation is variable in availability.”” Poverty also
plays a strong part, reducing the affordability of public
transportation if any is available. We have analysed the
distance to surgical and anaesthesia care using the WHO
SAT database, and present the median distances patients
travel to their nearest surgical facility in various income
settings (figure 6).

The Third Delay—the delay in receiving care—occurs
when attendance at a hospital does not guarantee
treatment, since few first-level hospitals can provide
comprehensive emergent operative care. Data from the
WHO SAT database show the proportion of first-level
hospitals that could provide a caesarean delivery (64%),
laparotomy (58%), and treatment for an open fracture
(40%). Country-specific studies had similar findings
(appendix p 50).

Reasons for delays in receiving care
Structural deficits trouble hospitals in low-resource
settings. The WHO SAT database surveyed almost
800 facilities in low-income countries to discover what
proportion of them did not have reliable electricity (31%),
running water (22%), oxygen (24%), a dedicated area for
emergency care (31%), and provisions for postoperative
care (47%; appendix p 30). Few facilities, especially rural
ones, have access to a computer or the internet; this
restriction furthers a sense of isolation and prevents
access to up-to-date clinical and research resources.” 55%
of district hospitals surveyed across eight African
countries did not have an anaesthesia machine.” About
70% of operating rooms in parts of sub-Saharan Africa
had no pulse oximeter.®* Of 28 district hospitals in Zambia,
35% did not have a laryngoscope.” A study in Nigeria
reported that only 42% of district and 24% of regional
hospitals had supplies to maintain a paediatric airway.”
Essential medications, supplies, and personal protective
equipment are frequently out of stock.*” Stock-outs are
often the result of insufficient funding and poor
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administrative management of inventory.*” Disposables
are often reused (appendix p 47).

In low-resource hospitals, equipment often does not
work and is difficult to repair (appendix p 49).* Most
equipment is foreign—WHO once estimated that up to
80% is donated—so local serviceability is unusual, and
manufacturers seldom extend maintenance contracts
for old equipment.” Assessments show that almost
40% of donated equipment is out of service.* Hospitals
often feel obligated to accept donations even when the
equipment or supplies are not useful.*

WHO estimates that more than half of the world does
not have access to radiology services.® Only 41% of
first-level hospitals studied in Nigeria and 63% of
hospitals studied in Botswana had a radiograph machine
(appendix p 36).* Pathology services are essential for
surgical treatment, yet few first-level hospitals have the
ability to preserve a sample or obtain a pathological
diagnosis.® Basic blood laboratory and microbiology
services are also variable in availability.*

The absence of a safe blood supply is a crucial problem
worldwide. Blood donation rates are low because of a
high prevalence of anaemia and transfusion transmissible
illnesses (TTIs), and poor blood collection infra-
structure.”*® Only 27% of hospitals in low-income
countries reported an on-site blood bank (appendix p 51).
The few facilities that have an on-site blood bank are
concentrated in urban areas. Safety is also a concern:
despite high rates of TTIs, 39 countries report that
donated blood is not routinely tested and a third of
98 reporting countries had stock-outs of test kits.*

Many providers resort to unbanked direct blood
transfusion, in which a family member or community
member donates on the spot, blood is tested with a rapid
test kit that includes cross-match, and the patient is
immediately transfused (appendix p 51). This process
carries increased risk of TTI, and both paid and unpaid
donors can face coercion.”

In the face of minimally functional first-level hospitals,
the burden of care falls on functional non-governmental
and tertiary hospitals. Tertiary hospitals are overcrowded;
some exceed capacity by 200-300% (appendix p 47). In
high-income settings, the association between over-
crowding and adverse events is well documented.” Tertiary
centres, burdened with acute surgical volume from first-
level hospitals, lose the ability to offer more complex,
planned surgery” Planned surgery, often referred to as
elective in the high-income setting, is seldom elective in
LMICs. These non-elective chronic, debilitating surgical
conditions, left untreated for years, have generated a
tremendous backlog.”

Insufficient managerial support leads to little focus
on processes and protocols in all areas.” Poor surgical
functionality is often attributed to an absence of
resources, but once resources are obtained, the
hospital’s functionality depends on organisation to
bring those resources together successfully.” Too often,
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Figure 6: Median distance to a hospital according to country income level
Data are medians and IQRs of the estimated distances patients travel to reach a
hospital in low-income, middle-income, and high-income countries. Low-income
and middle-income country data are from the WHO Emergency and Essential
Surgical Care Situational Analysis Tool database, 2007-14 (appendix p 30). Due to
paucity of data for high-income countries, we substituted the data from the WHO
Situational Analysis Tool database with US data from the Centers for Disease
Control and Prevention’s National Center for Health Statistics Research Data
Center, 1999-2009.

managerial tasks are left to clinicians with substantial
clinical responsibilities and little training in
professional management.”

Leadership is often diffuse and goals are unclear or
set by an external agency, restricting autonomy at the
local level.**” Poor structural hierarchies make it
difficult to reprimand the habitually late surgeon or
identify the root cause of an improperly cleaned
instrument making it into the operating room.
Insufficient administrative support further hinders
mundane tasks such as filing paperwork to replace a
broken ultrasound machine (appendix).

Additionally, referrals are a source of consternation for
both the referring and accepting parties, not to mention
the patient who bears the cost of transportation. Patients
are transferred because of inadequate capabilities at the
local level, but capability at the next level is not
guaranteed, which reinforces the adage that referral is a
myth.”

Furthermore, more than 80% of people in low-income
countries might have been subject to some type of
corruption related to health care.” Corruption can
manifest as bribes for necessary health-care tasks or
more subtly in priority setting by ministries of health,
infrastructure allocations, and hiring decisions.”
People in authority positions often have the means to
leave the country for care, lowering their incentive to
invest in strong health systems for people with the
lowest income. Restricted freedom of the press to report
present circumstances without retribution exacerbates
existing deficits.”

More than 300 international NGOs provide surgical
services in LMICs.”™ Although most of these NGOs

For more onthe CDC’s Research
Data Center see www.cdc.gov/rdc/
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provide excellent care, owing to uneven power dynamics,
a discord often exists between the services most needed
and the services that can be provided.** When more
than one NGO delivers similar services, mistrust and
direct competition occurs. All combined, this discord
can lead to dysfunction and poor integration with the
health system. Short-term visiting teams can draw away
resources from the local providers who deliver
continuous care, create a perception within the
community that visiting teams provide higher-quality
care, and introduce uncertainty as to the availability of a
service.™ Nonetheless, an offer for a clinical service not
usually provided is difficult for low-resource institutions
to refuse.

The way forward

Reduce the First and Second Delays

A strong prehospital network, which includes primary
care centres and rapid-response ambulances, could partly
overcome delays that patients can incur while seeking
and reaching care."” However, a comprehensive and more
immediate approach needs context-specific interventions
that engage the community and existing providers."

Surgical teams should engage all members of the
surgical ecosystem, including informal providers and
community health workers, particularly in areas without
formal health-care facilities. A comparative model is the
integration of traditional birth attendants into the
maternal health system to refer critical cases to first-level
hospitals.” Community health workers have already
been effectively used in many large-scale programmes,
from Haiti to Ethiopia, with documented improvements
in health outcomes.”*® BRAC, a Bangladeshi NGO, has
devised a low-cost referral system for obstetric care that
uses community health workers and traditional birth
attendants with mobile technology to systematically
reduce First and Second Delays (appendix p 21). This
partnership enables BRAC community health workers
to identify complicated deliveries, and coordinate
reliable, timely transportation to a hospital.

Community participation is already the default for
emergency transportation in many low-resource settings,
and these ties should be strengthened while more formal
systems develop.” So-called Good Samaritan laws that
protect first-response volunteers from legal prosecution
can ease barriers to trauma-victim response.™ In Ghana,
truck drivers who brought trauma victims to the hospital
were compensated through a fund established for this
reason.™ In Uganda, community-based trauma response
programmes have trained individuals most likely to be
near accident scenes (eg, taxi-drivers and city police) in
basic first-response techniques.™ Similar programmes
have shown promise in Ghana, Cambodia, Madagascar,
Israel, India, Iraq, and Iran (appendix p 22).

Lastly, when geographic challenges are immense, an
alternative approach is to bring care to the patient.
Cinterandes Foundation, an Ecuadorian NGO founded

in 1990, uses a 7 m truck with a mounted operating
room to take surgical and anaesthesia care to patients
in the country’s mountainous regions (appendix) p 22.
Similar approaches have been used effectively in other
specialities—eg, in radiology screening.®

The risk of being left destitute as a result of medical
care, however, is a real possibility for most people with a
low income, and will continue to hinder efforts to reduce
the First and Second Delays.* OOP expenses combined
with transportation and food costs drive millions who
seek care further into poverty each year and would do so
to billions more if they tried (discussed in detail in the
Economics and financing section).

Reduce the Third Delay
On reaching the first-level hospital, the patient should
have a reasonable guarantee of treatment. The first-level
hospital is closest to its catchment population and should
serve as the core delivery site for surgical care.” In fact,
sufficiently equipped and staffed, it should be able to
provide about 80-90% of surgical procedures, including
treatments for acute abdomen, obstetric complications,
and open fractures (appendix p 77). We believe that
provision of laparotomy, caesarean delivery, and
treatment of open fracture are bellwethers of a system
functioning at a level of complexity advanced enough to
do most other surgical procedures. Hence, we refer to
them as the Bellwether Procedures. The WHO SAT
database was used to interrogate this notion, and these
three procedures proved to be indicators for completion
of most other elective and emergency procedures in
WHO’s primary surgery package (appendix p 30).
Further, the completion of each individual Bellwether
Procedure correlated with the completion of related, less
complex procedures from the SAT database (figure 7).
The Third Delay will shorten when first-level hospitals
can efficiently deliver a broad range of surgical and
anaesthesia services. Borrowing from the quality-
improvement literature, we will use a structure,
processes, and outcomes framework to discuss needed
improvements in care delivery.™

Structural and resource needs

Although surgeons from across the world have derived
ingenious workarounds to infrastructure deficits (eg,
rainwater collection reservoirs and use of solar power),
the need for creativity in basic infrastructure is an
additional burden to the heroic clinicians committed to
low-resource populations.™ Official investments should
be directed towards all of the basic needs of the health
system, from electricity and water to radiograph
machines and drugs, aiming for a well distributed
shared-delivery infrastructure.”

Many organisations have attempted to characterise
specific methods, equipment, and drug needs for surgical
and anaesthesia care, and these are summarised in the
appendix (p 27). We are reluctant to endorse any specific
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list, as needs change with time and between contexts.
Further, although all agree that safety in surgical and
anaesthesia care is important, fewer agree on what
actually constitutes safe or quality surgery. Adverse
events exist even in the world’s highest-resource systems,
and what constitutes ‘quality’ is challenging to define.””
To blindly pursue the perceived high-income country
(HIC) safer option without an evidence base to support it
can be a dangerous endeavour; many practices that make
life-saving care possible in low-resource settings might
be mischaracterised as unsafe. The pressure-cooker used
for sterilisation in a rural Indian first-level hospital might
be just as effective as the industrial-grade autoclave in the
tertiary centre. In fact, these cost-conscious adaptations
from the low-resource environment might be important
cost-saving innovations in the high-resource setting.
Without further research, uncertainty will persist. With
this in mind, we came to consensus on general needs for
safe surgery on the basis of a review of the existing
academic and grey literature and expert panel
deliberation, avoiding an overly prescriptive set of
recommendations based on scant evidence (panel 2)."”
The Bellwether Procedures need skills that span general
and orthopaedic surgery, obstetrics, and anaesthesia.
Workforce shortages, however, make it unlikely to have
a general surgeon, orthopaedist, obstetrician, and
anaesthetist available in all first-level hospitals, all the
time.™ As such, providers who practice in these
environments are forced to transcend contextually
irrelevant professional constructs and command a broad
skillset. These true generalists are actually multispecialists,
and allow care provision for many rural communities that
would otherwise go without. However, to work as a
multispecialist in a rural setting is taxing, both personally
and professionally. Away from friends and family,
working in remote areas in poorly equipped hospitals,
treating high-acuity patients with minimal resources,
with few opportunities for professional development,
restricted interactions with peers, and little recognition of
their sacrifice can lead to a sense of isolation and futility.
Maintenance of a motivated workforce in low-resource
environments, however, is essential for service provision,
and ministries of health and professional societies
should take active steps to ensure these clinicians are
celebrated instead of neglected.™ To ensure that providers
have the necessary instruments to practise is imperative,

Figure 7: Proportion of surgical facilities that provide listed surgical
procedure according to provision of related Bellwether Procedure

(A) Proportion of surgical facilities in LMICs that provide the listed obstetric
procedures according to whether or not they also provide caesarean delivery.
(B) Proportion of surgical facilities that provide the listed general surgical
procedures according to whether or not they also provide laparotomy. Data are
from the WHO Emergency and Essential Surgical Care Situational Analysis Tool
database, 2007-14 (appendix p 30). (C) Proportion of surgical facilities that
provide the listed orthopaedic procedures according to whether or not they also
treat open fractures. LMICs=low-income and middle-income countries.
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as are opportunities for continuing education and
professional development. These resources include
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Panel 2: Ten needs for the provision of safe surgical and anaesthesia care

7.

8.
9.

Trained surgical provider
Trained anaesthesia provider

. Infrastructure, equipment and supplies necessary to perform safe general anaesthesia,

loco-regional anaesthesia, laparotomy, caesarean delivery, and treatment of open
fracture (including, for example, electricity, water, personal protective equipment for
staff, basic laboratories, and HIV-testing capabilities)

. Decontamination and sterilisation capacity

Blood supply that is safe and affordable (screened and cross-matched blood)

. Drugs, including antibiotics, pain medicines, and anaesthetics (from the WHO Model

List of Essential Medicines)®

Nursing care, which includes a record of appropriate physiological observations

24 h surgical cover with the ability to review and respond to a deteriorating patient
Quality-improvement processes, including audit of perioperative mortality

10. Risk assessment and operation planning for planned procedures
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resources, textbooks, and research literature.” Pathways
for the training of supporting staff, such as task-shared
providers, might provide hope for a more reasonable
workload. Establishment of rotations for surgical
residents through first-level and other low-resource
hospitals not only recognises the crucial role that
multispecialists can serve in resident training, but also
connects them to tertiary centres.

Augmentation and equitable distribution of the blood
supply is essential. Blood donation rates can vary
substantially, and although no gold standard exists, most
high-functioning health systems with high life expectancy
achieve a rate of at least 15 donations per 1000 population
(appendix p 51). In the long term, the reduction of
chronic anaemia and TTIs will be important to ensure a
robust donor pool.¥ In the short term, workarounds like
unbanked direct blood transfusion should be optimised
for safety with provider training and delivery of rapid
testing kits. Tranexamic acid effectively reduces the need
for blood transfusion and its supply and use should be
encouraged.” Finally, the blood banking infrastructure
should be well distributed for collection, storage, and
delivery.

Ultrasound is important to the firstlevel surgical
hospital. It provides the capacity for a broad range of
rapid diagnoses, including those for fractures, ectopic
pregnancies, and ruptured solid organs.* Low-cost
innovation will be important to make imaging technology
such as ultrasound and CT scan, which are so crucial to
clinical decision making, available to more of the global
population (panel 3). Strategies to leverage connectivity
to compensate for the shortfall of radiologists and
minimise maintenance costs will be important. The
global radiology community continues to make strides
towards technologies that allow remote image
interpretation despite restricted bandwidth, network
disruption, and electrical grid restrictions.*

The greatest gains in spreading the reach of pathology
might be realised by improvement of services at regional

and tertiary centres, and improvement of connectivity
between the tertiary and first-level centres. Professional
collaborations consisting of training support between
areas with an excess of pathologists to areas with a deficit
will be crucial to improving services at higher-level
centres.®™

Maintenance is imperative to address the common
concerns of equipment failure. The availability of local
service contracts should be a guiding principle during
the procurement process. Corporate responsibility
among manufacturers who sell to low-resource areas
should include contracts that transcend the traditional,
high-income standards of obsolescence. Reliable
maintenance, however, cannot be sustained without
programmes to increase capacity of biomedical
equipment training (BMET).*** Corporate partnerships
with academic institutions and local collaborators to
establish BMET-certification programmes, like the
General Electric Foundation’s programme described in
the appendix (p 24), can be valuable to develop this cadre
of workers.

WHO has outlined some general guidelines for the
donation of equipment and supplies.” Three points
should be emphasised. First, donations should be
demand-driven, directly related to the specific needs of
the receiving institution. Second, donated equipment
should be matched with a plan for long-term main-
tenance.”” If partners cannot provide the specified
equipment with maintenance, they should instead
consider contribution to infrastructural investments,
maintenance contracts, or training. Finally, donation of
consumables should be discouraged, as they complicate
supply chain information flow and rarely provide
long-lasting benefit to the receiving institution.*

Processes to improve care delivery
Management practices and capacity are strong drivers of
volume and quality in the high-income environment.
Management might be even more important in settings
in which maximal use of the few resources available is a
practical necessity. Professional health-care management,
consisting of either clinicians or non-clinicians with
management training, is needed to focus on hospital
performance, process optimisation, cost savings, and
quality, and to provide administrative support.”® Hospital
leadership should consist of clinical leaders and
professional managers. These leaders should be enabled
to develop autonomous strategies to meet performance
and financial targets, create employee buy-in, and
cultivate a shared sense of purpose in staff. Accountability
is necessary and leadership should be enabled to define
its own organisational structure, complete with the ability
to recruit, promote, demote, or terminate employees on
the basis of transparent criteria.

Health-care managers do not add value merely by
reducing costs; hospital efficiency should not be
mistaken as a singular aim. The greatest health and
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economic gains will be realised with true, meaningful
reductions in the burden of disease. As such, true value
is added only when cost reductions are linked
inextricably to the goal of providing necessary care to
more patients, at low cost to the health system and to
the patient. Discharging a patient early might save the
hospital in the short-run, but if early discharges incur
high indirect follow-up costs for patients, they have not
served their aim. Similarly, investment in personnel to
assist patients, often illiterate, to navigate a complex
medical institution might cost the hospital in the short
term, but can ensure patients actually receive care."”
Ministries of health should ensure that incentives for
hospital management and clinical leadership align with
the goal of efficient, system-wide reductions in the
burden of disease.

Process standardisation can be a low-cost driver of
efficiency, quality, and safety.”* One example is WHO’s
Safe Surgery Checklist, which showed that adverse events
in low-resource settings could be reduced through a
simple method for communication, if a minimally
functional surgical system is in place.””** Most hospitals
can Dbenefit from process standardisation, and
organisations with relevant guidelines for low-resource
settings should make them publicly available, perhaps
through a registry hosted by WHO or other international
collaborators. Health-care managers can work with
clinicians to identify relevant protocols and help adoption
according to local context.

Reliable supply chains are crucial. Consumable
shortages are often due to inadequate information and
poor management. These issues can be countered with
the standards of supply chain management, but
application of these standards would need upfront
investments to ensure future savings."” Too many surgical
units run as close to or below the minimum necessary
units of resources, making them ultimately unreliable.
With investments in warehousing and information
management, health-care managers can focus on
optimisation of efficient, bidirectional information flow,
on the basis of usage patterns with built-in redundancy
(eg, atleast 3 months of buffer at the site of delivery).”

Streamlining of procurement decisions might also be
prudent. For example, restriction of suture orders to a
standardised set according to clinical consensus instead
of ordering on the basis of individual surgeon preference
might yield cost savings (appendix p 47).

Centralised negotiation of framework purchasing
agreements with decentralised ordering is an efficient
way to procure consumables at the lowest price while
allowing flexibility in shifting demands during service
scale-up.® Chile, Mexico, and the various UN
programmes are good examples of the use of strong
framework agreements to drive purchasing.*

Improved referral between facilities depends on
many factors already discussed, including financial
resources, transportation infrastructure, and staffing.

www.thelancet.com Vol 386 August 8, 2015

Panel 3: Opportunities for innovation

Surgical device consortium

Transplantation of equipment designed for high-income settings into low-income ones is
insufficient. Similar to other industries, however, medical equipment manufacturers find
it challenging to develop profitable products for low-resource settings. Equipment in low-
resource countries needs to be affordable and yet durable to withstand erratic electricity,
infrequent maintenance, and harsh environments.

However, encouraging examples of surgical innovations developed for low-resource
settings exist. Lifebox is an organisation that has sourced low-cost pulse oximeters to
hospitals in more than 90 low-income and middle-income countries. Durable pulse
oximeters specifically designed for low-income operating rooms are manufactured in
Taiwan (for US$250) and supplied with training materials, the WHO Surgical Safety
Checklist, and accompanied by training courses for providers in countries with large
distribution programmes. The Universal Anaesthesia Machine (Gradian Health Systems,
New York, NY, USA) and Glostavent (Diamedica, Barnstaple, UK, are examples of
anaesthesia machines that are low-cost, designed to operate despite abrupt power outages,
easy to maintain, and accompanied by long-term service contracts and commitments to
train local biomedical equipment technicians.”

An international device consortium could have a strong effect in driving forward innovation
for low-resource areas. It would include a partnership between the private and public sector,
and would follow the Drugs for Neglected Disease Initiative, a similar collaborative that has
had success with the development of pharmaceuticals for disorders that largely effect the
world’s poorest people. Ideally, such a consortium would also be able to bring to scale the
vast amount of low-cost innovation that takes place everyday in hospitals worldwide. When
providers are forced to improvise due to resource restrictions, the results can be impressive;
the work of rural surgeons from Nigeria and India are just a couple of examples.”#2¢

Surgical mobile health consortium

Mobile health (m-Health) tools have been implemented in various global health
contexts.””**® These technologies have also been used in surgical care. In Haiti,
photographs taken by a community health worker’s smartphone have been used to assess
postoperative surgical wounds.” In Kenya, Tanzania, and elsewhere, mobile money
services have been used to reimburse transportation costs for patients who need surgery
but do not have bank accounts.”

Unfortunately, too many valuable applications do not last beyond the initial pilot project
because of poor planning for scale-up, poor local buy-in, and minimum budgeting for
monitoring and assessment.”As such, resources are wasted in reinventing a product
from the bottom up in other settings rather than building on previous efforts, and local
buy-in is squandered on cumbersome projects with little follow-up.

Botswana is a country where the Ministry of Health has invested in systematic scale-up of
promising m-Health applications, from cervical cancer screening to radiology.” We
propose a similar, but international effort, led by a consortium on surgical m-Health, to
bring together the public and private sectors, funders, developers, and NGOs to promote
development of value-additive applications and coordinate well designed assessments of
effect. Applications that clearly show value and scalability to other contexts can be
supported on an internationally visible platform; lessons learned from unsuccessful
projects can be catalogued.

Communication can be improved, though, through
development of protocols that establish clear transfer
criteria and an understanding of what can be done for
the patient at both ends." Ministries of health can help
develop these protocols through committees that
include clinicians and health-care managers from all

For more on Lifebox see http://
www.lifebox.org/about-lifebox/

For more on the Drugs for

www.dndi.org
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levels of care, including public, private, and NGO
stakeholders.”” These committees should work to
minimise or eliminate the cost of transfer to the patient.

Equipped with basic infrastructure and administrative
and managerial support, first-level hospitals should aim
to offer a broad range of surgical procedures. Consistent
provision of planned surgery needs only a marginal
increase in resources above those already in place for
emergency care. In fact, provision of planned surgery
can confer valuable benefits to the function of the
surgical team, including morale, confidence, and
efficiency; patients can be preselected, health status
optimised, and teams can focus on timely starts and
process checks.*

Ministries of health should ensure that planned
surgical care is available at first-level hospitals,
consistent with population needs. Ideally, these
procedures can be stratified by volume and risk, and
the initial focus can be on provision of high-volume,
low-risk planned procedures at first-level hospitals,
referring the rest to tertiary centres. In many instances,
owing to resource constraints of the health system and
of the patient, first-level providers do not have the
option of referral to a higher-level centre, and should do
their best to provide the necessary medical attention.
Nonetheless, figure 8 outlines some common
procedures stratified in a must do, should do, and can
do framework for first-level care. The framework serves
as an example, is not comprehensive, and should be
adapted to different contexts according to relevant
disease burden. NGOs and volunteer teams can be
particularly useful in the provision of support for
planned surgical care.

Outcomes and other opportunities

The ultimate goal is to build a strong, resilient surgical
system that can provide consistent, high-quality care.
Armed with adequate structures and improved

Must do

Acute, high-value procedures
that need consistency through
local structures; and less
complex, urgent procedures
that can be delivered through
these same structures.

Acute, high-value procedures
include

« Laparotomy

« Caesarean delivery

« Treatment of open fracture
Lesser complex, urgent
procedures include

« Wound debridement

« Dilation and currettage

« Closed fracture reduction

Should do

High-priority, high-volume
procedures for planned surgery
at the first-level hospital.

Cando

Important procedures
potentially needing specialist
support. Ideally, higher-risk
procedures should be done at
tertiary centres, or done at
first-level hospitals with the
assistance of visiting
super-specialist teams.

Lower-risk procedures include

« Hernia repair

« Contracture release

« Superficial soft tissue tumour
resection

« Gastroscopy Examples include

« Thoracic surgery

« Transurethral resection of
prostate

+ Uretero-renoscopy

« Vesicovaginal fistula

« Basic skin flaps

« Rectal prolapse repair

- Cataract

« Cleft lip and palate repair

Medium-risk procedures

include

« Cholecystectomy

« Intracranial haematoma
evacuation

« Thyroidectomy

» Mastectomy

Figure 8: Common surgical procedures stratified in a must do, should do, and can do framework for
first-level care
This chart should be adapted to local context.
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processes, a great opportunity to improve outcomes in
low-resource settings exists. As structural and functional
capacity at first-level hospitals improves, higher-level
hospitals can serve as hubs for education, research, and
clinical support. Improved network connectivity between
the tertiary hospital and its health system partners will
allow for novel collaborations. As discussed, providers at
first-level hospitals often feel isolated, and have
few opportunities for interprofessional interaction. A
system-wide morbidity and mortality conference, hosted
by the tertiary centre over mobile link, for example,
could connect staff at remote first-level hospitals into
a forum for multilateral learning. A collaborative
approach between a tertiary centre and rural hospitals
has been fostered by the Christian Medical College in
Vellore, India, which has a longstanding practice of
encouraging its surgical graduates to practise in rural
communities." These surgeons are paired with
colleagues at the tertiary centre, who are available by
phone to provide support for challenging cases or
discuss the need for referral.

Higher-level centres can also serve as the clinical support
hub for complex radiology, pathology, and services with
needs unavailable at the first-level hospital. A reliable
system to transfer films and pathology specimens and
return diagnostic reports should be established.

Research is important to improve outcomes;
adherence to protocols should be measured, metrics
tracked, and adverse events openly reviewed.” Much of
this activity will hinge on having the staff and the tools
for research, and although excellent clinical care can be
provided in the absence of electronic medical records,
context-appropriate information systems can enhance
both data collection and process monitoring. Research
collaborations between well resourced academic
institutions with research skills and clinicians in
low-resource settings with high clinical loads and
important research questions can be a powerful aspect
of global health partnerships.

Clinical conditions with management guidelines based
on the high-income context present a challenge to
clinicians in low-resource settings, who might feel
vulnerable when resource constraints force clinical
decisions that are different from contextually irrelevant,
but published, protocols. Academic and professional
entities within low-resource settings should take the lead
in research and establishment of relevant clinical practice
guidelines. The appendix lists some examples of
protocols developed for use in low-resource settings
(appendix p 24).

While surgical capacity is developed, local and
international NGOs can play an important part in care
delivery. When using a measured approach consistent
with the local needs, culture, and context, NGOs can
strengthen the system by assisting local clinicians to
tackle the backlog of unmet need, integrating with
local training programmes, and enhancing local
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infrastructure. We propose an expansion of
coordinated, demand-driven international surgical
support aimed to address the unmet burden of surgical
disease. This support could consist of long-term
postings of surgical staff to high-need areas, like
Operation Smile’s Comprehensive Cleft Care Centres
(appendix p 25), or many sequential short-term
commitments that add up to a consistent, predictable
presence. Academic and professional societies can help
coordinate global surgical volunteerism with a
centralised registry to help uninterrupted service. The
Royal Australasian College of Surgeons’ Pacific Islands
Program is an example of one such enterprise
(appendix p 25)."

Corruption at the point-of-care is a challenging problem
with no easy solutions. Establishment of community-
based monitoring boards, consisting of community
leaders and hospital officials, is a practical measure
directed towards the point of care. These boards can
provide the community with a formalised grievance
process with transparent feedback loops that report to
hospital leadership and government bodies. This process
has been effective in rural India, and can help promote
community trust and confidence in the health system.”
Elimination of corruption on a national level might also
help. Rwanda and Georgia are examples of countries
previously labelled as corrupt that have made impressive
strides through an independent media, legal frameworks
with protections for whistle-blowers, aggressive
prosecution of corrupt activities, and improved
documentation through electronic records.'*

Recommendations for health-care delivery and

management

National (hospitals, ministries of health)

« Culturally appropriate outreach to the community
and existing health networks is essential to promote
health system use.

« Comprehensive prehospital referral systems can be
developed at low cost, leveraging community health
workers and mobile connectivity.

« All first-level hospitals should aim to provide the
Bellwether Procedures (which we define as laparotomy,
caesarean delivery, and treatment of open fracture)
because these are acute, high-value procedures and
because their consistent provision is suggestive of
functional surgical systems with broad service delivery.

« DProfessional health-care managers, both clinicians
and non-clinicians with management training, should
be prioritised and empowered to improve access,
efficiency, and safety.

o Tertiary hospitals should have a key role as the system’s
education, clinical support, and research hub.

« Anational blood donation strategy should be developed
to achieve blood donations of at least 15 donations per
1000 population and equitable distribution of blood
bank infrastructure.
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+ Centralised framework purchasing agreements with
decentralised ordering and supply chain management
should be used to allow hospital facilities to order per
local needs.

International (WHO, NGOs, professional societies, industry)

« Clinical guidelines and protocols relevant to the
low-resource setting should be established and shared
publicly by institutions in developing countries.

« All donated equipment should be accompanied by
long-term maintenance contracts or should be replaced
with funds for other local investments.

« International professional societies, high-income
academic medical centres, and NGOs play an important
part in the coordination of short-term interventions and
support; this participation should be within the
framework of long-term, demand-driven commitments
focused on system strengthening.

« International consortiums consisting of public—private
partnerships can drive forward innovation and scale-up
in the areas of medical devices, biomedical equipment
training, and mobile health applications.

Workforce, training, and education

Human resources for health in surgery and anaesthesia
Human resources are the backbone of health-care
delivery systems. At present, major shortages worldwide
in the surgical workforce compounded by maldistribution
of the existing workforce both within and between
countries result in gross inequity.

LMICs are disproportionately affected by low surgical
workforce density. Within these countries, people living
in rural areas, those with a low income, and those who
are marginalised are the most affected by these shortages
(appendix p 13).* Despite these challenges, surgical and
anaesthetic providers endeavour to provide care for
people who need it.

The present situation

The surgical workforce

The health workforce involved in the delivery of surgical
and anaesthesia care consists of an interdependent
network of clinical and non-clinical professionals
involved in health-care delivery, management, training,
and monitoring.” This network includes, but is not
restricted to, community health workers, hospital
managers, theatre technicians, surgeons, anaesthesi-
ologists and obstetricians (all of whom might be trained
or still be in training), generalist physicians and associate
clinicians providing surgical and anaesthesia care,
educators, rehabilitation specialists, and diagnosticians
in laboratory, pathology, and radiology science (appendix
p 108). We acknowledge the interdependency of members
of the surgical workforce, but for the purpose of the
Commission, our report will focus on a narrow yet
crucial element of the workforce: surgical, anaesthetic,
and obstetric providers.

For key findings from the
workforce, training, and

education working group see

appendix p 107
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In 2006, WHO’s World Health Report* identified a
crucial threshold of 228 skilled health professionals per
100000 population below which countries were unable to
reach essential health targets and were deemed to be in
health workforce crisis. Updates describe 83 countries
still below this threshold.”™ However, data collected do
not address how specialty-specific providers are
distributed within each country. This uncertainty has
prevented accurate assessment of surgical workforce
needs and hampered workforce planning at both national
and international levels. To address this, a collaboration
between WHO and our Commission was formed to
collect information about national numbers of specialist
surgeons, anaesthetists, and obstetricians worldwide.*'
Data for other cadres of surgical and anaesthetic
providers were not available.

Our estimates from the WHO Global Surgical
Workforce  database  suggest a  supply of
1112727 (IQR 1059158-1177912) specialist surgeons,
550134 (529008-572916) specialist anaesthesiologists,
and 483357 (456093-517638) specialist obstetricians
worldwide.”* These numbers are not distributed in
terms of regional or national population size and need:
a fifth of the world’s specialist surgeons, a sixth of the
world’s specialist anaesthesiologists, and a third of the
world’s specialist obstetricians attend to the poorest
half of the world’s population. Only 12% of the specialist
surgical workforce practise in Africa and southeast
Asia, where a third of the world’s population lives.”

The maldistribution of the specialist surgical workforce,
measured by the density of specialist surgeons,
anaesthetists, and obstetricians per 100000 population,
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Figure 9: Specialist surgical workforce density and maternal survival*®
A surgical workforce density of less than 20 per 100 000 specialist surgeons, anaesthesiologists, and obstetricians
correlates with lower rates of maternal survival. Maternal survival per 100 000 livebirths=98-292 x In (workforce

density) + 99 579.
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correlates with specific health outcomes. We noted that
countries with increased densities of providers per
100000 population have improved maternal survival.
For each 10 unit increase in the density of surgeons,
anaesthesiologists, and obstetricians, maternal mortality
decreases by 13-1% (95% PCI 11-3-14-8). There are
particularly steep improvements in maternal survival from
0 to roughly 20 specialist providers per 100000 population.
Beyond densities of 40 per 100000 population, gains are
still present but the gradient of the curve is flatter (figure 9;
appendix p 109).2 Although the number of surgical and
anaesthetic providers alone cannot guarantee surgical
productivity or quality, the density of specialist surgeons,
anaesthetists, and obstetricians does correlate with surgical
volume (appendix p 111): these thresholds of 20 and
40 providers per 100000 correspond with a volume of
surgery of 2917 and 5834 procedures per 100000 population,
respectively, and are symmetrically distributed around the
estimated global need of 4664 surgical procedures per
100000 population (appendix p 8, 11)."2

The workforce densities of 20 and 40 specialist surgeons,
anaesthetists, and obstetricians per 100000 population
show the disparities between national health systems and
outcomes and might be useful for the measurement and
monitoring of progress. Additionally, such surgical
workforce densities might serve as trace indicators for
strong health systems. These indicators are the first to
address the density of the surgical workforce. The surgical
workforce densities of 20 per 100000 population and
40 per 100000 population will be used throughout the
report as a basis for modelling. As with many indicators,
the surgical workforce indicators function best when
measured in conjunction with other surgical system
indicators, to ensure a complete picture of need, and to
prevent unbalanced attention to particular areas within a
system.

44% of the world’s population lives in countries with
a specialist surgical workforce density lower than
20 per 100000 population, and only 28% lives in
countries with a specialist surgical workforce density
higher than 40 per 100000 population. Using the
higher workforce density of 40 per 100000 population
as an optimum, we estimate that in 2015 there is a
worldwide shortage of just more than 1 million
specialist surgical, anaesthetic, and obstetric providers
in 136 LMICs. Based on UN World Population
Prospects to 2030,* we estimate an additional
2-28 million specialist surgical, anaesthetic, and
obstetric providers are needed worldwide to reach that
same density by 2030, even without accounting for
migration. To meet this target, the present global
surgical workforce would need to double, at a
minimum, in just 15 years.”

Shortages and maldistributions within the global
surgical workforce are also seen within countries.
Specialist providers are often concentrated in urban
areas, which have more surgical infrastructure and
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better-equipped tertiary care centres than do rural
areas.” For example, 30% of the Sierra Leonean
population live more than 2 h driving distance from a
specialist surgeon.” Even people living in geographic
proximity to a specialist surgeon might have restricted
access to surgical and anaesthesia care; 45% of the
Sierra Leonean population thought to be within timely
geographic access of a specialist surgeon are served by
only 0-26 surgeons per 100000 population
(appendix p 112).* Therefore, 75% of the country have
insufficient access to and availability of surgical care.”

Task shifting and task sharing

Surgical NGOs and visiting teams provide a significant
amount of surgical and anaesthesia care in many LMICs
to help address those without access to care.™"*
However, this approach is not sufficient to address all
surgical and anaesthesia needs in these countries.
Subsequently, a cadre of general practitioners (GPs) and
associate clinicians are relied on for surgical and
anaesthesia care. In some countries, upwards of 80% of
surgical, obstetric, and orthopaedic procedures might be
done by associate clinicians in a practice known as task
shifting. "

Task shifting and sharing have been used for decades
in both high-income countries and LMICs as a means of
quickly and inexpensively expanding access to care. '
The term task shifting, or, as defined by WHO: “the
rational redistribution of tasks among health workforce
teams...from highly qualified workers to health workers
with shorter training and fewer qualifications”,™ has
been used interchangeably with the term task sharing.'
In the Commission we make a distinction between the
two terms to emphasise the shared responsibility unique
to task sharing, in which tasks are transferred from one
professional to another to maximise human resources,
but both the specialist provider and the provider with less
training share the responsibility for a high-quality
outcome of the task. In this scenario, the non-specialist
provider, an associate clinician or GP, would ideally have
the consultation of the specialist surgeon or anaesthetist
during complicated or unusual cases.

So far, most published work documents only task
shifting. Across countries of all income levels, we found
30 countries that use surgical task shifting and
108 countries that use anaesthetic task shifting,"* but the
scope of practice among associate clinicians and GPs
varies widely (appendix p 113).*

Task shifting and sharing are a divisive subject among
the surgical and anaesthetic community. In particular,
concerns about safety, efficacy, and the breakdown of
professional roles have resulted in a practice that is often
neither regulated nor widely accepted.?si6ietiesice
Opponents of task shifting in surgery believe that the
complex decision making associated with advanced
surgical and anaesthetic procedures should not be shared
with individuals who have had less training than fully
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trained specialist providers.*"” Concern of so-called task
creep also arises, whereby an associate clinician or GP
takes on more responsibility than his or her defined
scope of practice because no one else is available to
undertake the task. Data for clinical outcomes in
specialist providers versus GPs or associate clinicians
performing the same operative and anaesthetic
procedures are scarce.” Only one formal meta-analysis'®
of studies on obstetric task shifting has been done. The
study showed no difference in mortality; however, the
researchers were cautious about the results owing to
study design. Most published work has reported that task
shifting does not increase mortality or morbidity when a
small set of obstetric, general, and paediatric procedures
are performed. 7

Reasons for the surgical workforce deficit
Deficits in the surgical workforce are often representative
of broad challenges in the public sector, particularly in
health and education, including infrastructure deficits
and financial constraints. Without national policies and
strong coordination between central government, local
governments, and the education and health sectors (both
public and private), substantial mismatches in workforce
supply and demand occur. The surgical workforce is a
dynamic system affected by a balance of entries and
exits. In LMICs facing great resource constraints,
incentives or push—pull factors to leave the specialty, the
public sector, and the country are abundant. Factors that
contribute to the entry and exit of the surgical workforce
include an absence of student exposure to surgery and
anaesthesia due to an absence of trainers and equipment,
and greater opportunities for training, career advance-
ment, professional development, and remuneration
locally in the private sector, in other specialties, and
outside the country in higher-income settings.” "
Individuals who work in the public sectors of LMICs,
despite incentives elsewhere, might be compelled to
engage in dual practice or double employment in both
the public and private sectors as a means to supplement
an insufficient public sector income, although at the risk
of fatigue, burnout, and quality of care delivered.**
The extent to which individuals exit the surgical
workforce in any country is difficult to measure. However,
we calculated that an average of 12-0% (range 0-6-28-9)
of all specialist surgeons, anaesthetists, and obstetricians
in high-income countries are foreign nationals that have
graduated from medical schools in LMICs.” Of those,
67-9% originate from countries below the lowest surgical
workforce density of 20 per 100 000 population. Although
these results are similar to those reported in other health
specialties,” the proportion of the workforce that
emigrate is higher, and the effect on source countries is
felt more in specialties such as surgery and anaesthesia,
than in other health specialties. In countries facing
substantial workforce shortages, each additional loss
perpetuates the cycle because migration leads to heavier
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Person-years

Defined as the number of people
trained multiplied by the time it
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takes them to train

workloads, which makes quality care more difficult to
provide and increases the chance that others will leave.
This situation can decrease workforce morale and
dissuade interested students from entering the specialty.
Even students who are still interested are affected by the
scarcity of available trainers who have the time,
equipment, and ability to mentor them, which further
reduces the likelihood that they will stay in the specialty
or in the country.”

Specialist surgical workforce training

Entry into the surgical workforce begins with medical
education and then postgraduate training. No compre-
hensive report on global surgical workforce training
exists. An improved understanding of global practices in
the training of the surgical workforce is needed to
understand how training environments shape the
surgical workforce, and what factors and processes help
good educational outcomes (appendix p 115).

In the research done for this Commission, we found
that certain similarities do exist (appendix p 115). Most
medical schools and training programmes are centred in
densely populated urban areas.” Few are located in rural
communities where disease pathology and patient needs
might vary and unmet need for care is usually much
higher than in urban areas. Rarely is a rural surgery or
anaesthesia rotation incorporated into undergraduate or
postgraduate training,”*”" which is problematic for
several reasons. Rural exposure during training increases
the likelihood of rural practice in many health professions,
thereby helping to address urban and rural workforce
maldistribution. Without exposure to rural medicine and
surgery, trainees might graduate from training unaware
of the scale of rural needs and with substantial deficits in
their knowledge and competencies.”

One way to ensure a standard of training programmes
is via accreditation of both medical schools and
postgraduate training programmes. When medical
schools are not accredited, the quality of trainees that
enter postgraduate training programmes is, arguably,
compromised.” Likewise, unaccredited postgraduate
training might compromise the quality of graduating
specialists. Data collection on the accreditation of
medical schools in LMICs is improving; however, it is
not complete.”””* Even less data are available on the
accreditation of postgraduate training programmes,
and data are scarce for global practices of licensing,
continuing  professional  development  (CPD),
continuing medical education (CME), and maintenance
of certification (MOC),™ all of which help to ensure
quality surgical and anaesthesia care provision.

Although an increase in medical education and
postgraduate training positions is a crucial step to
expansion of the surgical workforce in LMICs, country-
specific health and surgical workforce planning is also
needed, as stated previously by many important
stakeholders in the specialty.”® To scale up the number

of vacancies for medical students or postgraduate
trainees without proper capacity to train or employ them
after graduation is irresponsible and costly. Careful
planning along the entire medical education, training,
and workforce pipeline is needed to ensure that the
density, distribution, and undertaking of the surgical
workforce is aligned with population needs.

The way forward

Scale-up of the surgical workforce

A striking scale-up in the availability and accessibility
of surgical and anaesthetic providers in LMICs is
needed. However, for all countries, regardless of scale
up needs, attention should be paid to improvement of
recruitment and retention, strengthening of training
and professional development, and implementation of
regulatory mechanisms to enhance quality, safety, and
responsiveness to align with local priorities and needs
(appendix p 118).

For many LMICs, scaling up their surgical workforce to
40 surgical, anaesthetic, and obstetric (SAO) providers per
100000 population in just 15 years is impractical. It also
might not be necessary in some contexts. For this reason,
we recommend that all countries scale up their surgical
workforce to 20 SAO providers per 100000 population by
2030 as an interim goal. During the scale-up phase
between now and 2030, countries should regularly
reassess their surgical systems and make workforce
planning adjustments based on country-specific needs.
We modelled the cost and time (in person-years) needed to
satisfy global surgical workforce needs in 2030 under two
scenarios: one in which only specialist surgical,
anaesthetic, and obstetric physicians make up the surgical
workforce (the SAO-only model) and one in which a
hybrid of SAO physicians work in collaboration with
surgical and anaesthetic associate clinicians (task-sharing
SAO model).

For all countries to reach a density of 20 SAO providers
per 100 000 population by 2030, an additional 1- 27 million
providers will need to be trained (figure 10). To do this in
an SAO-only model in lower-middle-income countries
will cost more than $45 billion, total. This model assumes
that all countries have the financial, physical, and human
resources needed to scale up their surgical workforces as
of today. For many low-income and lower-middle-income
countries, this assumption is neither physically nor
financially possible. In the hybrid task-sharing SAO
model, the use of task sharing will decrease overall
training costs and training time by 40% (figure 11). This
decrease is further shown in figures and country-level
examples in the appendix (p 120).**

These numbers are forward projections only and might
change with population growth, surgical need, and
advances in technology. An increase in the surgical
workforce alone will not address the quality of care that is
provided; however, quality care cannot be delivered
without a trained provider. Improvements in quality can
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Figure 10: Change in surgical workforce density needed for specialist SAO-only model to meet 20 SAO providers per 100 000 population by 2030
Assumes retirement is at a rate of 1% per year. SAO=surgical, anaesthetic, and obstetric.

be coupled to increases in the number of trainees.
Training programmes should aim to train committed
and conscientious providers who are equipped with the
skills needed to act as local change representatives.

Task sharing and shifting to expand the surgical workforce

To establish whether the use of task sharing would
benefit an individual country, each country will need to
assess their resources, surgical workforce needs, and
models of training and service delivery. Countries should
also define the scope of practice of providers engaged in
task sharing, and incorporate these cadres into their
national surgical plans.

We endorse task sharing as a means to expand the
surgical workforce. We understand that in many instances
task shifting is an accepted form of surgical and
anaesthesia care delivery in which there otherwise would
be none. However, task sharing is a mechanism to
maximise human resources and encourage their efficient
and safe deployment via the collaborative use of specialist
providers and GPs and associate clinicians. Although
GPs and associate clinicians might function
independently in this scenario, we believe a specialist
provider should always be available to give assistance,
either locally or remotely.

We maintain that associate clinicians and GPs are not
meant to replace specialist surgeons, anaesthetists, or
obstetricians. Rather, they should complement the
existing system. Professional protectionism by specialist
providers towards associate clinicians and GPs can be
prevented by use of clear scopes of practice and
assurance that all stakeholders, including regulatory

www.thelancet.com Vol 386 August 8, 2015

Time
m SAO

504 Cost

[ 570
457 21TSSA0 & 2:1TSSAO
40- CI4:1TSISAO A 4:1TS:SAO

Aggregate cost (US$ billion)

35
.

30 R

25
20 =

154 . *.

A

10

5

0 T

T N o
Lower-middle-income

countries

Low-income
countries

World Bank income category

Upper-middle-income

countries

o

(sseak-uosiad Jo suo||iu)
siapinoad [ed1bins utel) 03 papasu |

Figure 11: Cost and time of SAO-only model versus task-sharing SAO model needed to scale up the surgical

workforce

Assumes retirement is at a rate of 1% per year. The cost and time needed to scale up the surgical workforce in
low-income, lower-middle-income, and upper-middle-income countries in an SAO-only model versus a hybrid task
sharing SAO model. The use of task sharing can decrease costs and time needed to scale up the surgical workforce

to 20 providers per 100 000 population by 40%. SAO=surgical, anaesthetic, and obstetric. TS=task sharing.

bodies, accept the cadre of associate clinician and GP
surgical and anaesthetic providers.

Both associate clinicians and GPs who do surgical or
anaesthetic procedures should be trained to high and
clearly defined standards with competency-based
curricula from accredited institutions. However,
training of associate clinicians and GPs should not
divert resources away from the training of specialist
providers. Licensing, relicensing or maintenance of
certification, and CPD should also be required for all
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associate clinicians and GPs. Training programmes
should be initiated locally with ongoing local
supervision after the completion of formal training to
ensure maintenance of skills and competencies. To
prevent associate clinicians and GPs from feeling
pressured to work outside their scope of practice,
adequate referral mechanisms and transportation
systems for advanced-level cases are needed. Associate
clinicians and GPs need satisfactory supervision, career
opportunities, and remuneration, to avoid attrition
from the specialty, similar to that of their specialist
counterparts.”*¥2 A clear career progression path for
associate clinicians and GPs should exist to maintain
interest and to increase retention (appendix p 123).

Resources for expansion and training of the surgical workforce
The scale-up of the surgical workforce does not
necessarily need the creation of new training centres.
Simple innovations can be used to increase the breadth
and volume of surgical and anaesthetic training,
including the use of retirees, the private sector, and the
NGO sector as educators. Both the private and NGO
sectors are often adequately resourced and with a high
case volume, making them rich environments for
learning, as seen in the educational programming of the
NGO, Smile Train (appendix p 124).” We feel strongly
that, outside of acute crisis situations, NGOs should
have a training component hardwired into their
programmes to ensure the durability of their effect. In
an ideal situation, governments would work in partner-
ship with NGOs and private sector providers to ensure
sufficient education, training, CPD, and MOC of their
surgical workforce.

Partnerships with other countries, both regionally
between countries of similar economic status and
internationally between countries of high-income and
low-income or middle-income status, are common in
global surgery and can be beneficial for all parties under
the right conditions.™* Bidirectional learning about
disease patterns, treatment algorithms, research, and
standards of care can take place. Examples of
collaborations between LMICs include postgraduate
training programmes in South Africa and Uganda for
medical school graduates without training opportunities
in their home countries™ and the Medical Education
Partnership Initiative, which connects 12 sub-Saharan
African countries via an overarching theme to
strengthen the sub-Saharan African health workforce.”™
Regional partnerships allow countries from similar
contexts to share resources and experiences. Regulatory
agreements can be made between countries to prevent
poaching of visiting trainees from their source
countries. High-income countries can also have an
important role in regional partnerships, through the
provision of financial, technical, or specialist support.

For example, in 2007, a partnership was established
between the Uganda Society of Anaesthesia and the

Association of Anaesthetists of Great Britain and
Ireland (AAGBI) to support postgraduate anaesthesia
training in Uganda. In Uganda, doctors wishing to
train for the 3-year Masters of Medicine degree in
anaesthesia are required to pay tuition fees and do not
routinely receive a salary during training. This situation
acts as a barrier to recruitment compared with other
postgraduate  programmes for which external
scholarships are often available.” The AAGBI and UK
partners pay an allowance directly to the trainees (up to
£3000 per year), and for the first 3 years of the scheme,
the University of California, San Francisco Global
Partners in Anaesthesia and Surgery also contributed
tuition fees. An in-country AAGBI volunteer supports
the local trainers who actively encourage medical
students to join the specialty. Overseas partners support
the new trainees in their research projects and in short-
term funded observerships or clinical attachments in
Canada, the UK, and the USA. So far, the AAGBI has
supported 51 doctors to do postgraduate training in
anaesthesia: 48 are training or working in Uganda, one
is in Kenya, and one is in the USA. Only one did not
complete training.

The World Federation of Societies of Anaesthesiologists
(WFSA) has also contributed to funding educational
initiatives for anaesthesia providers.®* For example, the
WEFESA works collaboratively with national societies and
other organisations to provide training fellowships in
Chile, Colombia, Argentina, Brazil, Thailand, Malaysia,
India, South Africa, Kenya, Israel, and soon Serbia and
Ghana. The main aims of these fellowships are to
support and develop potential clinical leaders, establish
clinical networks, and strengthen institutions. The
WEFSA is also committed to strengthening anaesthesia
capacity by focusing their fellowship training efforts on
individuals younger than 40 years who have been fully
trained in their home country and have plans to return to
their home country, preferably with a position in a
teaching hospital."”

Direct high-income country and LMIC partnerships
can also be beneficial. In the 1000+ OBGYNs project
publication,"” representatives from sub-Saharan African
countries delineate areas of need that might be met with
high-income country partnerships: building accreditation
bodies, improvement of research capacity, introduction
of new technologies, provision of library resources, and
expansion of human resources by having high-income
country partners stay in their country to both treat and
teach.”” Results of a descriptive, cross-sectional survey'™
of surgical and anaesthetic trainees in Uganda similarly
showed that collaborations with high-income-country
partners are most helpful in educational and training
capacities.

Both regional and international partnerships have
previously been restricted by physical distance; however,
internet expansion has the potential to change this. Great
advances have been made with open-source, online
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classes, and teleconferencing education (appendix p 126). '
The internet also allows for within-country training and
research and improved connectivity between urban
hospitals and those in more geographically isolated
locations. To capitalise on this, improved access to
high-speed, affordable internet is needed, especially at
the first-level hospital level. Internet access has additional
benefits because it can decrease the professional (and
social) isolation of the rural surgeon with online courses
or tele-education for training and CPD.*®

Train responsibly

Strong leaders and change agents are needed within the
surgical workforce at a local, national, and international
level to advance surgical and anaesthesia care and to
improve education and training. Providers in LMICs
should be empowered with the resources of a
transformative education that combines acquired
knowledge with professionalism to develop both sound
clinicians and effective leaders.™ For a transformative
education to be possible, several basic components are
needed including adequate infrastructure and supplies
with which to teach, sufficient balance of trainers and
trainees, appropriate prioritisation of training locations
and content for both rural and urban communities, and
regulation of training via accreditation, licensing, and
relicensing bodies. All of these are feasible with proper
governmental prioritisation and collaboration with
health educators.

To train responsibly, training programmes should be
embedded within the cultural context of the community.
To meet local needs and address workforce mal-
distribution, training should contain strong generalist
and rural components. In recognition of this, the College
of Surgeons of East, Central, and Southern Africa
(COSECSA) has centred their postgraduate training
opportunities within first-level hospitals. Similarly, in
most COSECSA member countries, government-funded
subsidies for training are only granted to individuals who
have served in a rural post before their postgraduate
training.” To achieve adequate population coverage with
surgical and anaesthesia care, providers will need to be
confident and skilled in the delivery of surgical care in
both rural and urban centres. Ideally, training would be
offered within the country of the student’s origin to
increase in-country retention.” When trainees are
trained in their home countries they become adept at
using the resources that will be available to them
throughout their career.™'"** For countries without
available specialty or subspecialty training, trainees
might initially need to find training outside of their home
country. However the eventual goal should be self-
sufficiency with high-quality, in-country training, and
licensing for all surgical and anaesthetic specialities and
subspecialties.

As part of responsible training, the health needs and
local resources of the community should inform the
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competencies needed of practitioners and establish
educational curricula. Such competency-based training
(CBT) focuses more on the acquisition of context-
appropriate skills and knowledge than on the passage
of time.™ This method allows competent health
professionals to contribute to the specialty when they
have proven their ability to do so safely, and for some,
might decrease time spent in training. Many
professional surgical bodies are transitioning to CBT
curricula including those in Canada, the USA, and
India.”**> CBT can be applied to any health specialty,
and the International Federation of Gynaecology and
Obstetrics’ global competency-based fistula surgery
training manual provides a good example.”

Using low-cost simulation is one way to develop and
assure competency that is not at the expense of patients
or scarce hospital supplies. Simulation is often used in
surgical and anaesthetic education to teach crucial
steps of a high-risk procedure in a low-risk environment.
Skill practice in simulation might further accelerate
acquisition of competencies, thereby shortening time
in training."” Such activities might increase exposure to
the specialty for students and trainees who would
otherwise be shut out from the operating theatre owing
to a shortage of supplies.

Train the trainer (TTT) is a way to teach core
competencies and to ensure their promulgation in the
future. In TTT programmes, students are taught to
deliver essential care and to train others to do the same.
Rwanda’s Human Resources for Health Program
provides a good example (panel 4). Other examples
include AAGBI SAFE course for anaesthetic clinical
officers®™ and CURE Hydrocephalus neurosurgical
training in sub-Saharan Africa (described in one of the
Commission’s teaching cases). Thousands of health
providers and patients have been reached as a result of a
TTT programme."

To sustain the investments made in the surgical
workforce through education and training, retention
should be addressed at several levels: retention within
the surgical field, retention of health professionals within
their home country, retention in the public sector, and
retention in geographic areas of need, particularly rural
areas. Low-income countries should be able to match the
opportunities for training and career development
of their richer neighbours or else the established pattern
of so-called brain drain will persist. Issues of retention of
surgical and anaesthetic providers in rural areas in
countries of all economic levels should also be addressed.

A Cochrane review™ published in 2014 reported that
no documented studies adequately show that provision
of increased salaries and financial incentives, bonding
(in which trainees commit to working in an
underserved area after training is subsidised), or
scholarships for medical education and training would
be effective in prevention of the migration of health
workers from one sector to another. However, very

For more on the Commiission’s
teaching cases see http://www.
globalsurgery.info/teaching-cases/
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Panel 4: Rwanda’s Human Resources for Health Program

The Rwanda Human Resources for Health (HRH) Program was launched in August,
2012. This ambitious effort of the Ministry of Health of Rwanda is the largest known
bilateral effort to strengthen health-care training and to expand the health workforce
in a resource-limited setting. This 7-year programme increases the quantity and quality
of training for physicians, nurses, hospital managers, and dentists. HRH brings
together a consortium of 14 US academic medical centres and universities to work in
partnership with the Ministry of Health and the University of Rwanda. Roughly

100 faculty from US institutes are recruited to Rwanda in each of the first 3 years of the
programme, with decreasing numbers in the subsequent years. These employments are
mainly year-long contracts. The US faculty are integrated into the departments of their
respective schools at the University of Rwanda, and are posted at the teaching sites
around the country. The faculty are tasked with mentoring Rwandan postgraduate
students in their specialty, increasing their exposure to subspecialty modules relevant
to their specialty, and providing didactic and clinical teaching. US mentors are further
paired with Rwandan clinical faculty to strengthen their capacity as instructors and
educators.

The surgical component of the HRH Program (including the surgery, otolaryngology,
and anaesthesia departments) is supported by three US institutions. The programme
covers faculty salaries. In the first 2 years of the programme ten full-time equivalents of
surgeons, two otolaryngologists, and two anaesthesiologists were recruited each
year—with decreasing numbers over the remaining years as the Rwandan faculty
increases.

The Rwanda HRH Program is funded by the US Government, with funds transferred
directly to the Ministry of Health of Rwanda. The Ministry of Health is then responsible for
allocation of funds and administration of the programme. The novelty of the HRH
Program model lies in the direct contracting between governments, without the use of
third-party agencies. During the 7-year period, the HRH Program will be funded at
roughly US$170 million.

As a result of these efforts, the Department of Surgery has delineated four differentiated
residencies (general surgery, urology, orthopaedics, and neurosurgery), has increased the
mean annual intake of new postgraduates from four to 13, and has now begun
distributing trained surgeons to decentralised hospitals outside of the main urban areas.
With 5 years left in the programme, it will be crucial that these gains are consolidated and
that sustained capacitation and broad-based skill transfer is ensured.

little quality research into this topic has been done.'*"”

Smaller studies have noted that for all members of the
surgical workforce, increased training opportunities,
including improved supervision, CPD, and retraining
opportunities might increase workforce morale and
retention in both the specialties of surgery and
anaesthesia and in rural areas.®*** Such oppor-

tunities also ameliorate the professional isolation of

the rural provider, further contributing to retention in
rural areas (appendix p 127).*

Exposure of students to a local, rural practice and
its rewards can also increase rural recruitment and
retention.”” In a mixed methods study to assess the
effect of a community-based education and service
(COBES) curriculum in Uganda, researchers reported
that 83% of alumni of the COBES course attributed
their willingness to work in a rural area, at least in part,
to COBES.* However, to be successful, rural rotations
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in any training programme should be adequately
supervised and supported to ensure quality educational
experiences that encourage future return to rural areas.

Further, loan repayment programmes and bonding
might not be proven to retain health workers in
underserved areas in the long term, but they are a way
to ensure that a provider is in a rural area for a specified
duration.®”*® This is a system used by the National
Health Service Corps in the USA* and the Pan-African
Academy of Christian Surgeons™ to ensure an
increased accessibility to high-quality rural surgical
care.

Workforce requlation

We endorse accreditation of all surgical workforce
training programmes. However, debate exists about
whether accreditation would best be governed at a
national or regional (between countries) level. Advocates
for accreditation of training programmes at a national
level argue that it will promote training according to the
needs of the population. However, proponents of
regional accreditation argue that national accrediting
bodies might lower standards to help increase the
number of accredited schools and hospitals. The
Commission therefore recommends that countries
should first establish national accreditation systems or
adopt those of regional regulatory bodies if they are
unable to establish their own. As institutions progress,
international accreditation bodies can recommend
benchmarking  standards for which national
organisations can achieve. The accreditation system,
irrespective of its level, should be transparent, non-profit
making, accountable, and efficient® This proposal
holds true for all accrediting institutions of every
component of the surgical workforce.

We recommend that all surgical and anaesthetic
providers obtain licensure on the basis of competency
before entering practice. Additionally, life-long learning
in the form of CPD and CME should be encouraged and
regulated by a governing body that ensures the quality
provision of care.

In countries where licensing, CPD, CME, and MOC
are not endorsed, we strongly recommend that countries
consider retraining or relicensing their providers. CPD,
CME, and MOC are important means to refresh and
update knowledge and ensure standards of practice are
maintained. In the USA, surgeons who practise in a
solo practice are more likely to pass relicensing
examinations if they participate regularly in CME
activities.”””” Furthermore, in a multinational survey of
anaesthetic providers, more than 90% of respondents
felt that CPD improved their delivery of patient care. For
clinical officers working in rural Tanzania, provision of
avenues for CPD is one of the most powerful incentives
to stay in their jobs and rural posts.*® However, people
who work and serve in remote areas with underserved
populations are unlikely to have access to internet, CPD

www.thelancet.com Vol 386 August 8, 2015



The Lancet Commissions

or CME courses, or other professional discourse to stay
up to date with evolving standards of care.”””” Licensing
and CPD, CME, and MOC should be required for all
graduates of training programmes. CME and CPD
should be provided by internet or telephone, or enabled
with an educational stipend, to decrease professional
isolation and increase the confidence and competence
of the rural provider.

Recommendations for workforce, training, and education

National

« Ministries of health should record the density and
distribution of all surgical, anaesthetic, and obstetric
providers including specialist providers, GPs, and
associate clinicians.

+ Ministries of health should develop surgical workforce
plans to achieve surgical workforce densities of
2040 per 100000 population with adequate rural and
urban distribution by 2030 as an interim goal; this
goal can be reset then based on local evidence and
community needs.

« All surgical workforce training programmes should
have a required rural training component that is
sufficiently mentored and supervised.

« All graduate and postgraduate training programmes
should be accredited.

« All actively practising providers should be licensed or
relicensed through available and affordable competency-
based examinations, CPD and MOC.

« Accesstoreliable internet, information, and mentoring
is needed at all training sites and first-level hospitals.

International

« Ministries of health, finance, and education and
regional professional bodies should collaborate to
support regional training and education opportunities.

International funding agents

« Inlow-income countries, multiyear funding should be
directed toward large-scale health system strengthening
programmes that include education of the entire
surgical workforce.

« In middle-income countries, funding should be
directed toward rural service incentives to improve
surgical workforce distribution.

WHO

« Partner with ministries of health to record and publish
surgical workforce density and distribution in all
UN-member countries annually.

NGOs, professional organisations, high-income country

academic institutions

«  Work in partnership with local institutions to improve
surgical capacity through longitudinal educational
programmes that do not drain human resources away
from the public system.
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Figure 12: Annual value of lost economic output due to surgical conditions®®

Data are percentage loss of GDP by World Bank income class, based on the WHO Projecting the Economic Cost of
lll-Health (EPIC) model (2010 US$, purchasing power parity). GDP=gross domestic product.

Economics and financing

The present situation

The case for investment in surgical and anaesthesia care in LMICs

To appreciate the full effects of untreated disease on
populations and the benefits that treatment can provide,
it is crucial to understand the economic impact of
surgical conditions. However, although economic
evidence has become a core research area in many parts
of health care, evidence for the economic effects of
surgical conditions in LMICs is scarce.”*?”

Earlier in the report we presented the Commission’s
work that estimated the economic impact of surgical
conditions in LMICs between 2015 and 2030 using a
value of lost output approach, which describes the
economic impact of disease in terms of losses in GDP as
a result of depletion of the labour supply and capital
stock.” We showed that without urgent and accelerated
investment in surgical scale-up, LMICs will have
projected losses in economic productivity estimated
cumulatively at $12-3 trillion (2010 US$, purchasing
power parity [PPP], lower bound estimate $6-9 trillion,
upper bound estimate $20-6 trillion) between 2015 and
2030. The annual value of lost economic output secondary
to surgical conditions will have a profound effect on GDP
(figure 12). Lower-middle-income countries will have the
greatest losses: by 2030, our estimates suggest that
surgical conditions in lower-middle-income countries
could reduce annual GDP growth by almost 2%.

However, GDP alone cannot capture the full value of
better health. We therefore assessed the impact of
surgical conditions worldwide and at the country level
using a broader economic measure: the value of a
statistical life (VSL).” VSL estimates are derived from
economic studies that assess the monetary value
individuals place on small changes in mortality risk,
and therefore captures non-market welfare losses,
including the value of good health itself, that go beyond
market valuations such as national income.?"*?

For key findings from the
economics and financing

working group see appendix

p129
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Figure 13: Cost-effectiveness of surgery in low-income and middle-income countries compared with other public health interventions
Data points are medians, error bars show range. Surgical interventions are denoted by the diamonds and solid lines, public health interventions by the circles and
dashed lines. Reproduced from Chao and colleagues,* by permission of Elsevier. DALY=disability-adjusted life-year.

Using the VSL approach, we show that at least
$14.5 trillion (2010 US$, PPP; lower bound estimate
$9-9 trillion, upper bound estimate $22-4 trillion) in total
economic welfare was lost annually secondary to mortality
and morbidity from surgical conditions in 2010. In
LMICs, $4-0 trillion in total economic welfare losses
occur predominantly in the LMIC super-region of
southeast Asia, east Asia, and Oceania. Most of the
economic welfare losses were in high-income countries,
which is in part a result of the VSL methods. Intuitively,
an individual’s willingness to pay to reduce their risk of
mortality positively correlates with income, and therefore
it is not surprising that VSL varies across countries of
different income. VSL methods, including their strengths
and weaknesses, are explored in an accompanying study.”

Surgical and anaesthesia care in LMICs has been
perceived as too expensive and too complex to be a public
health priority in resource-poor settings. However, many
examples exist in which safe, quality surgical and
anaesthesia care is provided to such communities, at low
cost, in both the public and the private sectors—notably in
India and Pakistan.??* Cost-effectiveness analysis, using
the WHO cost-effectiveness ratio,” suggests that surgical
and anaesthesia care in LMICs is a good health investment,
even when accounting for capital investments.”” The
cost-effectiveness ratios of many surgical interventions
compare favourably with those of other widely used public
health strategies in low-resource settings (figure 13).

Typically, surgical and anaesthesia care are not
delivered as single isolated interventions, rather a series
of interventions delivered within a platform of clinical
care. Similarly, policy makers are usually faced with
decisions about funding platforms, rather than
individual procedures. Most cost-effectiveness analyses
of surgical interventions in LMICs have focused on just
one surgical procedure, and therefore do not capture
the full value of provision of a surgical service.
Nevertheless, a small number have assessed the
cost-effectiveness of an overall surgical service. Debas

and colleagues® showed that a platform of surgical and
anaesthesia care delivered within a first-level hospital
could provide surgical services that were cost effective
under a series of different assumptions in six LMIC
super-regions. First-level hospitals were substantially
more cost effective than were community health centres
as platforms for delivering surgical and anaesthesia care
in all LMIC super-regions, and cost as low as $33 per
surgical DALY averted in sub-Saharan Africa.

Although surgical and anaesthesia care can be highly
cost effective as a health intervention, they can still be
catastrophically expensive for individuals if they are not
financially protected by publicly financed insurance.
Household catastrophic expenditure and impoverishment
as a result of accessing health care in LMICs has emerged
as a major global health challenge.”** Before the work
of this Commission, little was known about the amount
of catastrophic expenditure attributable to surgical and
anaesthesia care in LMICs outside of emergency obstetric
Care'2277230

This Commission has estimated that about 33 million
individuals face catastrophic expenditure from accessing
surgical and anaesthesia care each year on the basis of
OOP costs of surgery alone. A further 48 million people
have catastrophic expenditure as a result of the direct
non-medical costs of seeking care, including transport
and food costs.” On the basis of earlier estimates of total
catastrophic health expenditure worldwide,* catastrophic
expenditure related to the direct medical costs of surgical
and anaesthesia care would account for about 20% of all
cases of catastrophic health expenditure worldwide.
Importantly, many other people do not seek surgical and
anaesthesia care at all, or decide not to pursue surgical
treatment as advised, because they cannot afford the
costs of such care

A new prospective, multicentre cohort study assessing
the socioeconomic outcomes of surgery for cancer in
eight countries in southeast Asia, reports the impact on
patients of the OOP costs of surgical care. Of the
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4584 patients designated for surgery as part of their
cancer care at baseline, 25% incurred financial
catastrophe, defined in their study as costs of hospital
admission exceeding 30% of annual household income,
and 18% had discontinued treatment (no hospital
admission) at 3 months after diagnosis. Women were
reported to have greater risk of financial catastrophe
than were men; low socioeconomic status was generally
associated with an increased risk of death, treatment
discontinuation (including failure to undergo the initial
planned operative procedure), and financial catastrophe.”

Household financial shocks from accessing surgical
treatment might be particularly large because the need for
surgical and anaesthesia care is often time critical,
unpredictable, and resource intensive, making it difficult
to pre-plan or save for. A study in rural Bangladesh
assessing disease-specific impoverishment from annual
OOP payments for health care showed the poverty effect
on households of time-critical surgical conditions. Of the
households ~ undergoing  acute  cholecystectomy,
appendectomy, and emergency hysterectomy, 22-2%,
12-5%, and 9-8%, respectively, were pushed into poverty.
This compared with an overall annual impoverishment
average of 3-4% for all health care.®

Sources of health financing

Health financing plays a key role in the development of
equitable, efficient health systems and optimal health
outcomes.” National health financing has three major
sources: the public sector (general revenues [ie, raised
from taxation] and social insurance contributions [ie,
contributions from the insured, the insured’s employer,
or the state into a public insurance scheme]), the private
sector (OOP payments and private insurance), and
external sources (eg, grants from international funding
agencies or concessional loans from development
banks). Most LMICs use a combination of all three
sources, but poor coordination and alignment of activities
between different financing sources might have
contributed to the development of fragmented health
systems and surgical services.

An understanding of domestic and international
financial flows to surgical and anaesthesia care is crucial to
quantify the financing gap in LMICs. Yet, just how much
of domestic and international health financial flows are
directed towards surgical and anaesthesia care in LMICs is
unknown. Most of the global development assistance for
health (DAH) databases (eg, the Organisation for
Economic Co-operation and Development [OECD]
Development Assistance Committee [DAC] database and
the OECD Creditor Reporting System [CRS] database) do
not specifically collect data for surgical services, and
national health accounts rarely track domestic spending
on surgery. Tracking of surgical financing flows is
important because it helps to identify funding gaps, ensure
that resources materialise from promises, and encourages
accountability and transparency.
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We reviewed 958 country-generated national health
accounts from 1996 to 2010 in an attempt to track
domestic spending on surgical and anaesthesia care.
Only Georgia and Kyrgyzstan, both lower-middle-income
countries, routinely reported expenditure on surgery
within their national health accounts.”® The difficulties
with the tracking of domestic spending for surgical and
anaesthesia care is in part a result of the accounting
framework for national health accounts, which does not
disaggregate health expenditure by intervention or
clinical service.

By searching annual tax information for non-profit
organisations, US Agency for International Development
(USAID) annual reports, and the National Institutes of
Health (NIH) Research Portfolio Online Reporting Tools
(RePORT) database, we sought to estimate contributions
to surgical and anaesthesia care in LMICs from the USA,
a major international donor in global health. Although
limited by incomplete datasets, several patterns emerged.
Most of the US-based non-governmental support
directed towards surgical and anaesthesia care in LMICs
has focused on elective ophthalmology and cleft lip and
palate repair and typically on support of short-term
surgical delivery by international teams, rather than on
long-term capacity building. Governmental support from
USAID has focused on obstetric fistula care and research
funding from the NIH has focused on trauma research.
By comparison with other global health areas, surgical
and anaesthesia care has received a very small proportion
of funding from US non-governmental and governmental
sources® (appendix p 130).

Payment mechanisms

Payments for health services can be direct or indirect.
Direct payments, or user fees (fee-for-service payments
without the benefit of insurance), are paid OOP, usually
at the point of care. Indirect financing or insurance
mechanisms are based on pooling risk. Here, target
groups pay a regular contribution, either through general
taxation or insurance models (involving premiums and
copayments), from which the expenses of treatment are
financed when a member of the pool becomes unwell.””
Generally, as countries develop, their health financing
profiles change, moving from a heavy reliance on direct
OOP payments towards indirect financing mechanisms
that pool risk (general tax revenue, social insurance, or
private insurance models).”*

Little has been reported about how surgical and
anaesthesia care is financed within health systems in
LMICs. Interviews with key informants during the
process of the Commission suggest that in several
low-income countries in Africa and south Asia user fees
make up the bulk of financing mechanisms for surgical
and anaesthesia care provided within the public sector
and within private for-profit facilities, even when the
stated means of health financing in a country is general
taxation.” Informants reported that user fees acted as a

For the NIH RePORT database

see http://report.nih.gov/
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substantial barrier for patients accessing surgical and
anaesthesia care in their countries. User fees contribute
to the high levels of catastrophic expenditure attributable
to the use of surgical and anaesthesia care in people from
low-income countries. Two previous studies®"*” support
the notion that financial barriers substantially affect use
of surgical services in LMICs.

User fees at the point of care tend to be regressive,
placing a proportionately increased burden on people with
a low income®® Conversely, use of health services
increases when they are made free at the point of care. For
example, removal of user fees for caesarean delivery in
Sudan and Senegal was associated with a significant
increase in the use of emergency obstetric facilities.”**®
Similarly, uptake of paediatric surgical services increased
by five-fold in Sierra Leone after the introduction of a free
health-care policy for children younger than 5 years.* The
removal of user fees for cataract surgery in rural China
doubled uptake of services*” and contributed to poverty
alleviation, especially in the poorest of the study
population.?

In addition to official user fees for surgical services,
two other types of OOP expenses are often encountered by
households when accessing surgical and anaesthesia care
in many LMICs. These costs are other medical charges
such as the costs of surgical supplies (including the
surgical provider’s gloves, sutures, dressings, intravenous
fluids, and antibiotics), which are often met by patients
themselves owing to a shortage of supplies in public
facilities, and non-medical costs such as the cost
of transport and food. These expenses contribute
substantially to the overall payments made by households.
Non-medical costs can act as a financial barrier to care and
a source of medical impoverishment, even when surgical
and anaesthesia care itself are free.* Very few insurance
schemes or general taxation financing mechanisms for
health make provision for non-medical costs.?*

In contrast with user fees, indirect financing with
either general taxation or insurance contributions
spreads out payments for health services, which
minimises costs to users when they become unwell.”*
When general taxation is used, the tax structure of the
country contributes substantially to how equitable
payment contributions are. In LMICs, taxation is not
always progressive; several countries still fund health
and other public services using proportional or regressive
tax structures?” that disproportionately affect people with
a low income. Government spending on health also
varies widely, as do the areas within the health budget
that receive priority. Generally, however, government
health expenditure per person correlates with operative
volumes (appendix p 132). General tax revenue funds
coverage of a basic package of maternal and child health
services in several LMICs (eg, Afghanistan and Sierra
Leone),* but this package does not usually extend to all
health services. Surgical services are often one of the last
services to be covered despite the high financial risks

associated with use of surgical and anaesthesia care.
Even when public spending does cover surgical and
anaesthesia care, the allocation of funding might not
benefit those most in need if coverage of services is poor
or if other barriers impede service uptake.

Most LMICs have found that government funding is
necessary for achievement of good health coverage. A
contribution-based risk-pooling mechanism, such as
national social insurance, often does not work in
LMICs because most of the population usually subsist
on low incomes, a large informal sector exists, and
populations are often geographically dispersed, all of
which makes collection of premiums very difficult.
Because of these restrictions, contribution-based
risk-pooling mechanisms have usually struggled to
provide good coverage for people with a low income,
even for the most basic health services. Rwanda, a
notable exception, has successfully implemented a
national community-based health insurance model
with more than 90% population coverage.?”

Private insurance used in isolation is not a solution for
surgical coverage, generally only insuring the healthiest
and most often wealthiest people, thereby leaving sick
and poor people uninsured.” Likewise, a dual system
with government insurance for poor people and informal
sector workers and private insurance for formal sector
workers and wealthy people can also lead to inequalities
and is unsustainable.

While risk pooling is important for equity and financial
risk protection, strategic purchasing drives quality and
efficiency. In many LMICs, the government directly
funds governmentrun or government-owned health
facilities (including those providing surgical and
anaesthesia care) by paying for their inputs, such as
personnel, medicines, supplies, and equipment, through
line-item budgets. Little attention is given to how
financial incentives or other mechanisms can motivate
surgical providers to improve quality and efficiency, or to
respond to patient demand. As a result, productivity is
often low, quality of service is highly variable, and
physician or surgeon absenteeism in the public sector is
frequent. Such input-based funding also has negative
equity effects. When wealthy individuals are dissatisfied
with poor-quality surgical services in the public sector,
they seek care in the more expensive private sector, an
option that is financially out of reach for people with a
low income.*®

In contrast, strategic purchasing includes proactive
and explicit decision making on the basis of predefined
outputs and outcomes. This method links payment to
information provided about the delivery of these
predefined products and selects the most qualified and
efficient provider. In doing so, the purchaser seeks to
improve efficient allocation of resources and effective
service delivery to maximise population health and
reduce financial risk.*' A key policy instrument that
improves the effectiveness of purchasing is provider
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payment method, a mechanism through which funds
are transferred from the purchaser to the provider of
health services. So far, no research has been done to
characterise how different purchasing strategies affect
surgical providers’ behaviour in treatment decisions in
LMICs, and thus the quality and efficiency of service
provision.

In the past few years, pay for performance (P4P)
programmes (or results-based financing) have gained
support above traditional provider payment methods to
drive improvements in quality of care. P4P programmes
link payment of individual providers or institutions to
predefined outcome or output and activities that have
established evidence of being cost effective in terms of
health outcome improvement. However, the evidence for
the effectiveness of P4P in the improvement of outcomes
in LMICs is mixed. Financial incentives aimed at
individual providers, or at patients, have been shown to
have short-term benefits for simple and distinct, well
defined behavioural goals,*® particularly for health facility
deliveries and health care for children younger than
5 years.” To the best of our knowledge, no studies have
examined the effectiveness of P4P in the context of
surgical-care provision in LMICs. P4P has some potential
risks if financial incentives are tied to the wrong health
indicators or outputs, or when they encourage gaming
the system (providers who only do low-risk surgical
procedures so that they have better outcomes and better
financial compensation) at the expense of other areas of
health-care provision.

The way forward

Scale-up of surgical and anaesthesia care as an investment
Financing and financial mechanisms for surgical and
anaesthesia care in LMICs are inadequate, do not meet
current health needs, and will not in the near future.
Two key aspects should be addressed. First, substantial
surgical scale-up is needed in most LMICs to meet
clinical demand, improve health and welfare, and fully
realise associated economic gains. The costs of scale-up
will need to be met through both domestic and
international financing mechanisms in many LMICs,
especially low-income countries. Second, the large,
catastrophic costs borne by patients for surgical and
anaesthesia care should be addressed through improved
deployment of equitable health financing mechanisms.
Several possibilities for scaling up surgical and
anaesthesia care while assuring financial risk protection
exist for countries.

In the Commission we examined different scenarios
for scale-up of surgical and anaesthesia care from 2012
to 2030 in LMICs. To achieve rates of surgical growth
similar to a best-performing LMIC (eg, Mongolia), the
total scale-up costs for 88 LMICs during this time
(2012-30) would be about $420 billion. This number
represents 1% of total annual health expenditures
in upper-middle-income countries currently, and
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approximately 8% and 6% for low-income and lower-
middle-income countries, respectively. In countries
with little surgical infrastructure (most low-income
countries and many lower-middle-income countries)
the costs of scale-up are largely related to the size of
capital investment needed. Additional costs for training
consultant surgeons, surgical officers, and associated
personnel were not included in the model presented in
the Commission and will need to be met through
investment in human resources for health
programmes. Although the scale-up costs are large, the
costs of inaction are higher, and will accumulate
progressively with delay (figure 4). Scale-up of surgical
and anaesthesia care should therefore be viewed as an
investment, not a cost.

Expansion of sources of health financing

The capital and operating investments in scaling up
surgical and anaesthesia care in LMICs can be met
through various sources.” The 2013 Lancet Commission
on Investing in Health* recommended three main ways
by which countries could increase their health financing:
increased mobilisation of domestic resources (eg, general
taxation; taxation of tobacco, alcohol, and sugar; and
taxation of multinational corporations), intersectoral
reallocations and efficiency gains (eg, reduction or
elimination of fuel subsidies), and contributions from
external resources (eg, both traditional DAH and
innovative financing mechanisms, such as airline ticket
solidarity taxes).

The Lancet Commission on Investing in Health also
identified five key enabling advances of the past two
decades of global health that can be further leveraged to
increase health gains by mobilisation of resources and
reduction of inefficiencies in the coming two decades. In
table 4 we consider how these gains can be used
specifically to mobilise resources to advance surgical and
anaesthesia care in LMICs.

Although consensus exists that the main responsibility
for financing of health services rests with governments
through domestic revenue generation, in the short-
to-medium term, finance of surgical scale-up in many
low-income countries and in some middle-income
countries is not possible through national health
expenditure alone. To attempt to do so would require
countries to apportion an unrealistically large amount of
the health budget towards surgical and anaesthesia care.
Therefore, to accelerate the scale-up of surgical services
in many LMICs, external sources of financing will also
be needed. Because surgical care spans many services
and health delivery platforms, surgical scale-up costs
often overlap with the broader costs of health systems
strengthening and other priority health areas. To avoid
further so-called verticalisation of global health financing
around individual interventions, as occurred during the
MDG era, surgical and anaesthesia care might be
best supported by DAH aimed at health systems
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Effect on global health and surgical and anaesthesia care, 2000-15

Opportunities for surgical and anaesthesia care, 2015-30

Focused domestic
attention to health

Growing effect of
MICs

Increased funding
and institutional
innovations for
health research and
development
Mobilisation of
development

assistance for
health

New technologies

Modified from the 2013 Lancet Commission on Investment in Health.* LMICs=low-income and middle-income countries. MICs=middle-income countries. MDG=Millennium Development Goal.

Many LMICs instituted important health systems reforms, often accompanied
by increased domestic health financing. However, these reforms were focused
on infectious diseases and child and maternal health, and in most countries
did not benefit (and in some cases harmed) surgical services. Notable
exceptions are Mexico, Mongolia, Papua New Guinea, and Rwanda

Economic growth of some large MICs led them to become financially
self-sufficient in health; some are now aid donors and international suppliers
of key health technologies themselves (eg, drugs, vaccines, and surgical
instruments)

Funding for research and development into infectious diseases, neglected
tropical diseases, and child and maternal health increased facilitation of
development of new drugs, vaccines, and diagnostics. Product development,
public-private partnerships, and institutional capacity in MICs led to a healthy
product pipeline.

Global health architecture was transformed by new actors (private foundations
and global funds and alliances). An explosive rise in development assistance
for health occurred. However, this rise was mainly channelled into the
health-related MDGs, and surgical and anaesthesia care did not benefit from
these new resources

Scale-up of new methods was associated with major reductions in mortality,
especially for the health-related MDGs. There was some focus in MICs (eg,
India) on improvement of surgical technology, instruments, and
manufacturing during this time

Domestic recognition of the effect of non-communicable disease and injuries in LMICs is
increasing. Realignment of health priorities and financing to show changing disease
patterns should increase funding of health systems development, hospital care, and
primary care and allow for increased domestic funding to flow to the development of
surgical services needed to manage these challenges

Economic growth in many countries will create fiscal space for increased domestic
spending on health, including surgical services. MICs can increasingly participate in and
lead the transfer of cost-effective solutions to surgical and anaesthesia care that they have
developed through so-called South-South collaboration and exchange

Surgical and anaesthesia care in LMICs would benefit from a greater share of research and
development funds. The development of high-quality, low-cost surgical innovations
represents a viable focus point for research and development and product development
by public-private partnerships, especially given the potential for reverse innovation to
high-income countries, which are also increasingly focused on cost constraint

The core functions of global health and the development of robust, responsive, and
efficient health systems have been underfunded, which should be reversed. Surgical and
anaesthesia care will benefit from increased development assistance for health systems,
as well as greater aid efficiency. Mobilisation of development assistance for health will be
needed to meet many of the capital costs of scaling up surgical and anaesthesia care,
especially in low-income countries

Successful product development in global health, especially in diagnostics and devices and
technology, suggests substantial potential for surgical and anaesthesia care to benefit from
the development and deployment of new technologies designed for LMIC environments
(eg, durable, high quality, low cost, and easily repaired). This development could also permit

LMICs to progress above high-income countries in terms of surgical technology

Table 4: Key enabling advances in global health as they relate to surgical and anaesthesia care: past challenges and new opportunities
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strengthening. Explicit provision for surgery within
these budgets is needed, however, to ensure surgical and
anaesthesia care is not overlooked, as occurs at present,
and to track financing flows adequately.

Interest in use of donor money to finance country-
defined programme-based approaches, rather than
individual health projects, has increased.®® Such
approaches are characterised by country ownership and
the coordination and harmonisation of donor activities
around a comprehensive health programme that the
country itself defines.”* One popular type of programme-
based approach is the sector-wide approach (SWAP),
defined as an approach in which all substantial donor
funding supports one comprehensive sector policy.”
SWAPs have been applied to the health sector, including
to fund surgical services,”*”* but the results so far have
been mixed.”® For example, results of a 2012 review?” of
the evidence showed that the outcome and effect
benefits of health SWAPs are inconclusive. Further
assessment of the most effective mechanisms of support
for comprehensive health services, including surgical
services that align with country priorities, is needed.

Irrespective of the financing mechanism, to mobilise
the necessary financial resources for scale-up, surgery
should provide a better case for its inclusion within
domestic health and external financing budgets than it
has done so far. This proposition needs presentation of a
clear argument for the health value of scale-up and the
return on investment, and generation of political will at a
national and international level, and should hold people,

governments, and organisations accountable for promises
made to improve surgical care (table 4).

Tracking of financing flows

To improve the effectiveness of both DAH and domestic
health spending, funding flow clarity and transparency is
needed. In the case of surgical and anaesthesia care,
reliable estimates of how much financing is needed to
provide safe, accessible, and affordable surgical services
at the national level, present spending on surgical and
anaesthesia care, and the so-called funding gap (ie, the
difference between how much financing is needed and
present spending) are crucial preconditions for sound
policy and decision making.

National health accounts and databases tracking
overseas DAH should be redesigned to allow for
comparative analyses of health systems spending by
clinical intervention or service. Without the ability to
track spending commitments and disbursements on
surgical and anaesthesia care, countries and the
international community will be unable to develop
robust and transparent policy and investment strategies
for scaling up surgical and anaesthesia care.

Improvements in payment methods for surgical and
anaesthesia care

The present scenario in LMICs, in which most of the
population has to pay for surgical and anaesthesia care
through user fees must be improved. Although no
perfect financing system exists, three features of
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surgical and anaesthesia care make prepayment
mechanisms preferable to direct user fees. First, a
substantial proportion of surgical disease in LMICs is
time-critical ~ and  life-threatening  or  limb-
threatening.”** Second, user fees for surgical and
anaesthesia care are often high, and direct payments
can result in large rates of catastrophic expenditure.”®
For this reason, surgical conditions are associated with
a high household poverty effect relative to other health
problems.* Finally, emergency surgical conditions (eg,
trauma and acute abdominal disorders) are not
predictable, making it difficult for households to
foresee or to plan for the financial outcomes.

We support the use of risk pooling to achieve financial
risk protection for surgical and anaesthesia care.
Risk-pooling mechanisms protect against unexpected
financial shocks as a result of surgical illness and
ensure that delays in care do not occur while families
rally to raise funds. Options for pooling mechanisms
include a supply-side approach (direct public subsidies
to public facilities or zero or highly subsidised fees at
the point of service for patients who need surgery or
patients with a household income less than a specific
amount), and a demand-side approach (the government
subsidises people with a low income and those who
work in the informal sector to enrol in a mandatory
insurance scheme with benefit packages that include
surgical and anaesthesia care). Because both social
insurance models and private insurance have their
drawbacks in LMICs, a desirable system might be a
public insurance scheme (ideally single payer) with
identical benefits for the whole population. Another
option is that the government pays for people with the
lowest income and those who work in informal sectors,
and formal-sector workers and those with means pay
their own premium.

Strategic purchasing and the role of the private sector

Strategic purchasing can improve health service
productivity and the quality of care in some contexts,*
although no direct evidence exists to support its use in
surgical and anaesthesia care in LMICs. In strategic
purchasing, the purchaser (who can be the government
or an insurance fund) selectively enters into a contract
with efficient and high-quality providers with whom
choices exist, irrespective of whether the providers are
public or private. Payments can be complemented by an
element of pay for performance, with a proportion of the
fixed payment withheld and paid according to
performance assessment done on a periodic basis.
Performance indicators should be closely linked to
process and outcome quality measures. As systems
become more mature, clinical outcome metrics are
preferable. Non-financial approaches to achievement of
quality and efficiency improvements might also work—
eg, changing of professional behaviour®—but virtually
no studies in LMICs have compared financial and
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non-financial strategies, and none for surgical and
anaesthesia care.”

The engagement of the private sector, and especially
the private for-profit sector, in the delivery of health
services in LMICs is controversial. Several successful
examples exist in which the private not-for-profit sector
has been contracted to manage hospital facilities,
including surgical services, on behalf of the public
sector, to increase service delivery and improve
geographic coverage to a greater extent than would
have been possible with government resources alone.”
Little evidence has been reported about situations in
which the contracting of private for-profit hospital
services has been beneficial in LMICs. Regulatory
mechanisms for all private providers, including the
not-for-profit sector are often weak, making it a
challenge to assure quality service delivery and to
coordinate with other state actors on both short-term
and long-term goals.

However, in countries with a large private for-profit
sector already engaged in delivery of the bulk of surgical
services, and where the public sector capacity to do so is
restricted, some commentators, such as Rosemary
Morgan and Tim Ensor, have proposed that a mix of
public and private provision of surgical services might
be a more pragmatic solution, provided its regulation is
appropriate.” In this situation, the focus should be on
development of regulatory mechanisms that promote
quality and efficiency, assure equity and pro-poor
financial risk protection through risk pooling, and
protect against corrupt or monopolistic relationships
developing between state and private actors.”

Surgery and UHC

UHC has emerged as a leading post-2015 policy goal,
supported by WHO,** the World Bank," the UN,” and
many governments in LMICs.**** We endorse a path to
UHC emphasising pro-poor progressive universalism,
as laid out by the Lancet Commission on Investment in
Health.*® We do so on the basis that a need exists to
recognise cost constraints in decisions around health
coverage in LMICs, and because pro-poor pathways
help promote health coverage and typically result in the
greatest magnitude of health gains in LMICs.%**
Mexico’s pathway towards UHC adopted such a
pro-poor approach.” Assessments of the Mexican
health reform suggest that it has improved access,
equity, and uptake of services, and was associated with
an unprecedented increase in surgical volume in the
country, at an average rate of 23% per year. Whether
pro-poor progressive universalism is best achieved
through the targeting of poor people by the choice of
surgical interventions covered or through fee
exemptions for surgical and anaesthesia care is unclear.
Results of research in Mexico and Thailand suggest
both methods can work and both have advantages and
disadvantages.5*262¢
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Panel 5: Multicriteria decision analysis for funding surgical procedures, packages, and
platforms within progressive universalism schemes

Thought should be given to the following factors, using country-specific data and contexts:

« Size of the population affected by the disease

« Severity of the disease, including chance of death or permanent disability if untreated
and including level of impairment

« Effectiveness of the surgical intervention, including chance of cure with the
intervention and ability to be done successfully within the skill and resource level of
the country

» Economic effect of the condition on the household, including catastrophic
expenditure and effect on productivity

»  Welfare effect of the condition on the household, including effects on primary
caregiver and on schooling and welfare of dependants

» Equity and social implications and the extent to which it is a pro-poor policy

 Cost-effectiveness of the particular procedure and the platform needed for delivery

« Budget implications of coverage, including necessary expenditure to provide the
intervention to all those who need it

Panel 6: Core packages for surgical and anaesthesia care

The packages listed here would be appropriate to provide within the initial coverage
and benefits package under universal health coverage, with examples of procedures
each package might cover. Individual countries should perform their own decision
analyses to tailor the procedures, packages, and platforms according to their individual
needs. The multicriteria decision analysis framework, outlined in panel 4, was applied
to a series of surgical procedures and packages to generate this list.

Common conditions: emergency procedures

Basic trauma surgery package

«  Open and closed fracture repair, chest tube placement, amputation, trauma
laparotomy, burr hole, wound care, debridement.

Basic emergency obstetric surgical package

« Caesarean section, hysterectomy, salpingectomy, dilatation and curettage.

Basic emergency general surgical package

« Laparotomy, appendectomy, hernia repair with or without bowel resection, incision
and drainage of soft tissue infections.

Common conditions: planned care packages

General surgical package

« Hernia repair (non-obstructed or incarcerated), hydrocelectomy, cholecystectomy,
ureteric or kidney stone removal, prostatectomy, thyroidectomy (goitre-endemic
regions), excision biopsy, lumpectomy or mastectomy, resection of early-stage oral
cavity tumours, bowel resection.

Obstetric and gynaecological package

+ Treatment of cervical pre-cancerous lesions, hysterectomy for invasive cervical cancer.

Specialist surgical package

« Cataract repair, trachoma surgery (where endemic), cleft palate and lip repair, clubfoot
correction, surgical repair of congenital heart anomalies, obstetric fistula repair.

Palliative surgical care package

« Mastectomy, diversion colostomy; palliative surgical care packages should be
delivered alongside access to appropriate palliative analgesics, including opioids.

Irrespective of the mechanisms by which an individual

country moves towards UHC, we believe a basic level of

surgical and anaesthesia care should be included as part
of the initial coverage package within a country’s UHC

602

expansion pathway. As we have shown in this report,
although surgical and anaesthesia care can improve
health and fight poverty in LMICs, use of surgical and
anaesthesia care can also be impoverishing for
households in the absence of effective coverage and
financial risk protection.

Four levels of surgical coverage exist, conveniently
denoted as the 4Ps: the procedures that are covered; the
packages of surgical and anaesthesia care in which
different procedures are grouped, funded, and
purchased; the platforms on which packages of surgical
and anaesthesia care are delivered (community health
centre, first-level hospital, second-level hospital, etc);
and the national and international policies that assure
universal coverage and that inform how this coverage is
organised and delivered.

Under the scenario of progressive universalism, by
definition, not everything can be funded immediately.
The most cost-effective interventions and those that are
associated with the highest levels of impoverishment in
the absence of financial risk protection are typically given
priority in the initial benefits package. Other factors can
also be included in decisions about what to cover,
according to a country’s specific context, values, and
political environment. In panel 5 we outline factors that
are important for countries to consider when deciding
which surgical procedures, packages, and platforms to
include within their coverage policies. These factors are
not exhaustive, but can be used as a guide to assist policy
makers, health planners, and ministries of health and
finance in their decision making.

By applying these criteria to a typical LMIC and with
emphasis on targeting people of low income through
the choice of interventions that will benefit them most,
we present one potential set of core surgical procedures,
packages, and platforms that might form the first step
in a surgical coverage policy under a progressive
universalism path (panel 6; appendix p 133).

Recommendations for economics and financing

National (governments, ministries of health, ministries of finance)

« UHC policies should include surgery and cover basic
packages of surgical and anaesthesia care from early
within the expansion pathway.

« Health financing mechanisms for surgical and
anaesthesia care that are based on risk pooling should
be used instead of user fees at the point of care. Risk
pooling with one pool and payer (eg, a public national
health insurance) can improve equity, access, and
financial risk protection.

« Increased mobilisation of domestic health financing
sources towards surgical and anaesthesia care is
needed to meet the costs of scaling up surgical and
anaesthesia services to a minimally acceptable level.
Early investments will pay the greatest dividends in
terms of health benefits and economic and welfare
gains.
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« Improved tracking of financing flows to surgical
services through national health accounts is needed.
Disaggregated accounting and improved transparency
will assist with improved tracking of financial flows.
Strategic purchasing—ie, risk-pooled funds for surgical
services that pay providers on the basis of quality output
and outcomes—should be further explored as a means
of improving quality and efficiency.

International (World Bank, WHO, USAID, OECD, Eurostat)

o Surgical and anaesthesia care should be included
within UHC policies and goals.

« Increased international health financing (eg, traditional
DAH and innovative global health financing) is needed
to finance the scale-up of surgical services in many
LMICs, particularly for capital costs. Financing of
health systems strengthening in LMICs should
explicitly include surgical services.

« Tracking of financing flows to surgery within global
DAH or Overseas Development Assistance databases
is needed. Increased transparency and disaggregation
of spending within DAH accounts will assist with
tracking efforts.

« The international System of Health Accounts (which
outlines statistical reporting rules for financial data
provided by national health accounts, allowing for
international comparisons of health-care spending
between countries) should include and collect surgical
data to allow for standardised reporting of expenditure
on surgical and anaesthesia care and its financing.
Surgical and anaesthesia care should be included
within the International Classification for Health
Accounts health care, health providers, and health
financing tables.

« Increased attention should be given to the use of
innovation and technology to reduce costs and
optimise the use of resources in the delivery of surgical
and anaesthesia care in low-resource environments.

Information management

Data for monitoring and generating progress

Data collection, analysis, and reporting of findings are
crucial for a responsive and effective health-care system.
Consistent monitoring of data through a limited set of
indicators, such as those used for the MDGs, can focus
attention and galvanise support about a particular topic.
Here, we examine what global health information is
collected and used for surgery. We then use these
findings to develop and propose a core set of surgical
indicators to be used at national and international levels
to monitor progress towards universal access to safe,
affordable surgical and anaesthesia care when needed.

The present situation

Data collection

Mechanisms for acquisition of health-specific data vary
depending on the level of collection, desired use, and
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resource availability. These approaches have been broadly
grouped into population-based and facility-based methods.
Additional sources are administrative data, such as from
accreditation and licensing bodies and modelling.

Population-based mechanisms for health monitoring
include civil registration systems, censuses, demographic
surveillance systems, verbal autopsies, and household
surveys or questionnaires. Country-wide documentation
of medically certified cause of death and births through
civil registration and vital statistics systems is the gold
standard for mortality statistics and subsequent knowledge
of many health issues. However, to develop the
infrastructure necessary to collect these data is time and
resource intensive. Few countries maintain complete civil
registration and vital statistics systems;® only 1% of
deaths are reported by cause in low-income countries.”
Notwithstanding a host of moral, legal, and policy
implications, this so-called scandal of invisibility greatly
hinders true understanding of (let alone ability to affect)
cause, magnitude, and effect of deaths from any condition,
including those of a surgical nature.” As discussed earlier,
most of what is known about the burden of surgical
conditions is therefore based on modelling methods, or
limited data samples generated through the methods we
describe in this section.

Household surveys are one method to generate
epidemiological data. Such surveys frequently include
various demographic, socioeconomic, health, and
financial states.” Household surveys are typically funded
externally in the lowestresource settings and are
expensive to undertake,”*”° and have been used for years
to examine health factors on subnational, national, and
multinational scales. Different surveys are used in
different countries with varying frequencies. To assess
inclusion of surgical conditions within household
surveys, we reviewed four of the most widely used
multinational surveys: Multiple Indicator Cluster Surveys
(MICS), Demographic and Health Surveys (DHS), Living
Standards Measurement Study (LSMS), and the World
Health Survey (WHS). Full methods are reported in the
appendix (p 136) and results in table 5.

Briefly, MICS were originally created by UNICEF as
monitoring methods for various indicators of child
welfare after the 1990 World Summit for Children.”
Since inception, the surveys have been completed in
more than 100 countries and are in the fifth iteration,
MICS5.”2 The only MICS5 indicator identified that
pertains directly to surgery is indicator 5-9, which
assesses birth by caesarean delivery.

The DHS Program, funded by USAID, institutes
country-wide data collection pertaining to population,
health, and nutrition. Introduced in 1984, the DHS
Program has overseen completion of surveys in more
than 90 countries.”” The present version, DHS6, has a
strong maternal child health focus and basic surgical
inclusion: birth by caesarean delivery and OOP
expenditures for accidents or injuries and births.

For key findings from the

information management
working group see appendix

p135
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Question location or category

Demographic and health surveys (DHS6)

What was the main reason to seek care? Options: accident/injury; pregnancy/delivery (Q 206, 210, 214, and 305)
Was [baby] delivered by caesarean? (Q 435)

Have you sought treatment for this condition? Did you have an operation to fix the problem? (Q F7, F10)

Did [mother] die during childbirth? (Q MM11)

Living Standards Measurement Study (LSMS Malawi 2013)

During the past 2 weeks have you suffered from an illness or injury? (Q D04)

What was the illness or injury? Options: stomach ache; burn; fracture; wound; other (Q DO5)

How much in total did you spend in the past 4 weeks for all illnesses and injuries? (Q D10)

What chronicillness do you suffer from? Options: stomach disorder; sores that do not heal; cancer; other (Q D34)
Multiple indicator cluster surveys (MICS5)

Was [baby] delivered by caesarean section? (Q MN19)

When was the decision made to have the caesarean section? Was it before or after your labour pains started? (Q MN19)

Why do you think you are not physically able to get pregnant? One choice: hysterectomy (Q UN11)
World Health Survey (long version: individual questionnaire)

Was the death associated with injury? (Q 5203)

Provide details of events that led to the injury. What was the mechanism or cause of injury? (Q 5205)
Where did the injury occur? (Q 5206)

When was the last time you had a pelvic examination, if ever? (Q 6300)

The last time you had the pelvic examination, did you have a PAP smear test? (Q 6301)

When was the last time you had a mammography, if ever? (Q 6302)

Who did you see most of the time? One option: doctor (including specialists such as a gynaecologist, obstetrician, surgeon, etc) (Q 6402)

When you gave birth to [baby], who assisted in the delivery? Option: doctor (including specialists such as a gynaecologist, obstetrician,

surgeon, etc) (Q 6410)
Inthe last 5 years, have you had eye surgery to remove your cataracts? (Q 6702)

Dental work or oral surgery? (Q 6753)

In the past 12 months, have you been involved in a road traffic accident where you suffered from bodily injury [or] suffered bodily injury

that limited your everyday activities? (Q 6800, 6806)

When (in the last 12 months) did the accident happen? (Q 6801, 6807)

Did you receive any medical care or treatment for your injuries? (Q 6802, 6808)

Where did you first receive care? (Q 6803, 6809)

Was it government operated or private? (Q 6804, 6810)

How soon after the traffic accident or injury occurred did you first receive care? (Q 6805, 6811)

Which reason best describes why you/your child last needed health care? Options: bodily injury; minor surgery (Q 7003)
Which of the following best describes the reason for your /child’s/ last overnight stay? Options: bodily injury; minor surgery (Q 7403)

The content in parenthesis pertains to the actual question numbers of the relevant questions in those surveys.

Out-of-pocket Health Expenditures Module
Model Woman's Questionnaire

Fistula Module

Maternal Mortality Module

Module D: Health
Module D: Health
Module D: Health
Module D: Health

Questionnaire for Individual Women
Questionnaire for Individual Women

Questionnaire for Individual Women

Mortality—Verbal Autopsy

Mortality—Verbal Autopsy

Mortality—Verbal Autopsy

Coverage—Cervical Cancer and Breast Cancer Screening
Coverage—Cervical Cancer and Breast Cancer Screening
Coverage—Cervical Cancer and Breast Cancer Screening
Coverage—Maternal Health Care

Coverage—Maternal Health Care

Coverage—Vision Care
Coverage—Vision Care

Coverage—Care for Road Traffic and Other Injuries

Coverage—Care for Road Traffic and Other Injuries
Coverage—Care for Road Traffic and Other Injuries
Coverage—Care for Road Traffic and Other Injuries
Coverage—Care for Road Traffic and Other Injuries
Coverage—Care for Road Traffic and Other Injuries
Health System Responsiveness—Inpatient Hospital

Health System Responsiveness—Needing Health Care and
General Evaluation of Health Systems

Table 5: Identification of questions pertaining to common surgical conditions or treatment within four multinational household surveys

In 1980, the World Bank developed LSMS in an attempt
to enhance household data collected in developing
countries and guide policy decisions.”* LSMS can be
modified to fit the needs of the country in which it is
being used and thus far has been administered
104 different times in 36 different countries.”” Review of
the 2013 Malawi version of LSMS identified only a few
surgically focused questions that asked about the
presence of injuries, wounds, and malignancies.

The WHO’s WHS was a one-time effort to collect data
for adult population health and health systems.
70 countries participated during the implementation
period (2002-04). Of the four multinational household
surveys discussed, the WHS has the greatest number of
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surgically focused questions, including questions about
cancer screening, vision care, and injuries. Injury-
specific questions were detailed, inquiring how the
injury was obtained, whether and from where care was
received, and in what timeframe (table 5).

Several surgery-specific household surveys have also
been created to assess burden of surgical conditions
(appendix p 136).”** However, several limitations hinder
the surveys' ability to generate accurate estimates of
disease prevalence. Surveys are frequently incomplete
assessments and either do not have clinical validation, or
have poor sensitivity in identification of disease. Linden
and colleagues™ were the first to validate, using physical
examination, a method to assess the presence of
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congenital and general surgical conditions. The ability to
identify true disease, however, was insufficient, with a
sensitivity of 44-5% and specificity of 97-7% (appendix
p 137).

Various additional population-based methods for
disease monitoring are gaining popularity and could be
used more widely to monitor surgical conditions. Verbal
autopsy is one such method that acquires substantial
traction for public health use. Although documented
inclusion of surgical conditions has largely been
restricted to trauma, cancer, and obstetric conditions,??>2%¢
the Million Death Study has used it to assess acute
abdominal disorders (appendix p 136).”° Finally,
demographic  surveillance systems are another
mechanism of epidemiological monitoring that can
collect information about surgical conditions. Although
notyetused widelytotrack surgical disease,”’demographic
surveillance systems have been used to survey maternal
disorders, and potential exists for more widespread
application.

Although population-based data collection often
focuses on condition prevalence, facility-based health
data (gathered via facility surveys, patient charts, hospital
files, logbook reviews, police records, and transport
documents) can provide information about facility
availability, preparedness, and care provided.

Many facility assessments exist, including surgery-
specific assessments and more broadly focused facility
surveys with surgical subcomponents (appendix p 138).
These surveys collect varying information about the
presence of equipment, supplies, infrastructure
components, workforce members, and procedures
undertaken. Many facility assessments are also
completed using unpublished methods (appendix
p 138). However, the combination of frequently
incomplete, non-existent, or inaccessible point-of-care
records (combined with inconsistent data collection
methods), absence of survey validation, and weak inter-
user reliability generates concern that these surveys are
more like key informant interviews rather than
mechanisms for accurate facility appraisals.?®*
Additionally, evidence that survey findings are applied
to generate change is scarce, calling into question the
aim, use, and effectiveness of these assessments.”

There is a dearth of uniformly collected data at
population or facility levels pertaining to surgical
conditions or care in LMICs. When surgical components
are included in disease surveillance systems, they typically
focus on trauma, birth by caesarean delivery, and less
often on cancer. Absence of uniformly used methods to
monitor surgical conditions or delivery of surgical and
anaesthesia care restricts comparability of data that do
exist. And use of unvalidated instruments calls into
question the accuracy of results generated. This gap in
reliable data greatly hinders knowledge of burden and
ability to monitor change, track interventions, or build
robust advocacy and funding platforms. Additionally,
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inappropriate allocation of resources and policy decisions
could occur if inaccurate results from wunvalidated
methods are used to inform health service decisions.

Data compilation: registries and databases

Various tools, such as disease-specific registries, can aid
in data storage, organisation, and analysis. Collation of
health data through registries has occurred for centuries
with documentation of cancer registry attempts dating
back to the 1700s.** Surgically focused registries range
from local or national registries instituted and owned by
hospitals or governments, such as the Malawi Arthroplasty
Registry (panel 7), to international databases, such as the
NGO-maintained SIGN Online Surgical Database.

Use of registry data can provide a concise and valuable
mechanism for public health surveillance and
improvement in patient care. For example, trauma
registries have become important components of many
trauma systems,”” providing a basis for quality improve-
ment, affecting perceptions of the problem of injury,
shaping resource flows, and documenting system gains
such as morbidity and mortality reductions.”*** However,
concerns ranging from issues of funding to feasibility
and sustainability, and data use and ownership and
database maintenance, are common.”***

To further highlight examples of LMIC registries and
databases, including use, benefits, and complications, we
have included two registry examples from our own
experience (panel 7; appendix p 139) and two approaches
to outcomes and quality monitoring via the Commission’s
teaching cases: Mozambique’s National Surgical Quality
Improvement Program (NSQIP)-lite and Uganda’s
Surgical Quality Assurance Database (SQUAD).

Coding surgical conditions and treatments

Collection, analysis, comparison, and reporting of
surgical data can be assisted with a standardised coding
system. In 1839, William Farr, a British medical
statistician, wrote “the advantages of a uniform statistical
nomenclature, however imperfect, are so obvious, that it
is surprising no attention has been paid to its
enforcement”.” In terms of the global coding of surgical
conditions and interventions, however, William Farr’s
lamentations about absence of an internationally used
system still hold true, despite previous statements as to
its need and feasibility."

Many previous medical coding systems have been
developed and suggested. The International Classification
of Diseases (ICD) is the most widely used mechanism for
coding morbidity and mortality. Used in more than
100 countries, the ICD has been translated into 36 different
languages, and WHO has supported its use since
1990.27®Alternative coding frameworks have also been
developed, including the International Health Terminology
Standards Development Organisation’s (IHTSDO)
increasingly popular Systematized Nomenclature of
Medicine clinical terminology (SNOMED CT). SNOMED
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Panel 7: The Malawi arthroplasty registry: a surgery-specific registry

Why it was created

The volume of joint-replacement surgery in sub-Saharan Africa is increasing. Evidence
shows that the profiles of patients needing arthroplasty and the indications for surgery in
this region are different from those in developed countries. In Malawi, new centres with
variable standards of care and surgical providers with variable levels of training are doing
arthroplasty. In 2006, to formally audit this work and assess arthroplasty indications and
outcomes, the Malawi Government initiated a registry of information about all joint
replacements done in the country. Using the Malawi experience as a pilot, other countries
will hopefully follow suit with the goal to establish a regional arthroplasty registry.

What is included

Data collected includes age, sex, indication for surgical procedure, type of prosthesis used,
surgical approach, use of bone graft, type of cement, pressurising systems,
thromboprophylaxis used, complications, and clinical outcomes. All patients have clinical
scores recorded preoperatively, after 3 and 6 months, and then at 1 year postoperatively.
Before surgical procedures, all patients are counselled and consent to an HIV test,
allowing analysis of the effect of HIV on indications for and outcomes of joint
replacement. All data are recorded prospectively, although a few cases done before
establishment of the registry were added retrospectively. The data will be mined
periodically to look at specific variables for research publications. So far, 252 total hip
replacements and 146 total knee replacements have been included.

Why it is beneficial

The registry has already revealed interesting findings on arthroplasty in Malawi. For
example, the most common indication for hip arthroplasty is avascular necrosis of the
femoral head with a mean age of 55 years. The most common indication for total knee
replacement is osteoarthritis with a mean age of 64 years. HIV infection seems to play
a substantial part in indications for total hip replacement. The complication profiles for
infection and deep-vein thrombosis are similar to those in developed countries.
Overall, results suggest that arthroplasty can be done safely in sub-Saharan Africa,
although the indications for surgery and patient profile are very different from those in
high-income countries.

CT contains more than 100000 clinical terms (compared
with ICD, 10th revision, clinical modification’s 68000
diagnostic codes), describes relations between data groups
(compared with ICD’s listing of clinical terms), and allows
for detailed searches using many filters.”*
SNOMED CT suggest that it should be used for electronic
medical records, whereas ICD should be reserved for
administrative use and reporting.”® Working arrangements
have been made between the IHTSDO and WHO to
establish maps and links between the two systems.?®

With concrete, systematised information about surgical
conditions and treatments, a host of improvements could
transpire. By understanding met and unmet need for
surgical care, the world could better plan necessary
interventions. Universally used coding systems for
surgical disease and treatment could expand opportunities
for local and international collaborations on research and
quality improvement efforts. Assessment of conditions

seen and treated during natural disasters or times of

conflict could improve deployment of resources in similar
environments. Development and implementation of a
universal classification system for health interventions
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Proponents of

(including surgery) that can function as an international
and multilingual reference standard is crucial for proper
quantification and characterisation of all conditions,
including those of a surgical nature.

Data use: current global surgery indicators

Measured and reported activities are the ones that garner
the most attention. To turn data into credible and widely
used indicators can be incredibly helpful for generation of
political action and subsequent health improvements.***®
Consider the advances seen in the context of MDG
indicators, such as maternal mortality ratio, infant
mortality rate, and HIV prevalence®*® In nearly all
regions of the world, burden of disease related to MDGs 4,
5, and 6 has declined,® suggesting a positive and
productive health effect on topics associated with
identification as an MDG priority. In contrast, many
diseases not included within the MDGs, such as most
surgical conditions, did not achieve similar improvements.

Several indicators have previously been proposed to
monitor surgical conditions or the delivery of surgical
and anaesthesia care.** However, none have gained
traction to become broadly used measures. To formally
assess which surgical indicators are reported worldwide,
we queried publically available major global health
indicator databases. With surgical and anaesthetic
keywords, we interrogated the WHO Indicator and
Measurement Registry, the WHO Global Health
Observatory, the World Bank data website, and
UNICEF’s data page. For comparison with topics that
have gained more political traction than has surgery, we
also searched the databases using non-surgical keywords
(figure 14; appendix p 140).

Surgical keywords identified substantially fewer
indicators than non-surgical keywords. Of the surgical
keywords, indicators related to road safety and transport
were most prevalent. Indicators related to cancer were
the next most common, followed by those pertaining to
injury and then caesarean delivery. With the exception of
births by caesarean delivery and rate of surgical wound
infection, none of these indicators relate directly to the
provision of surgical and anaesthesia care.

The way forward
Proposed global surgery indicators
Our vision of the Lancet Commission on Global Surgery
is universal access to safe, affordable surgical and
anaesthesia care when needed. Here we present a suite of
core indicators to monitor progress towards this goal.
Building on findings presented earlier in this section, we
convened a working group charged with indicator
development (appendix p 142). In 2009, a set of metrics for
surgical surveillance were defined as part of the WHO Safe
Surgery Saves Lives initiative.* However, little adoption of
their use has occurred. We built on these metrics to create
a set of core indicators to monitor universal access to safe
and affordable surgical and anaesthesia care by using new
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Figure 14: Frequency of select surgical and non-surgical keywords identified in health indicators from global health indicator databases

For each of the keyword groups presented in the figure, the following variations of the terms were identified: Anaesthesia=anaesthesia, anesthesia;
Operation=operat*; Wound=wound; Burn=burn; Surgery=surg*; Caesarean=c-section, caesarean, cesarean; Injury=trauma, fall, accident, injur*; Transport=road,
transport; Cancer=cancer, malignancy, tumour, neoplasm; HIV=HIV; Tuberculosis=TB, tuberculosis; Malaria=malaria; Child health=child; Maternal health=maternal;
Mental health=mental. WHO GHO i=WHO Global Health Observatory, search by indicator. WHO IMR=WHO Indicators and Measurement Registry. World Bank=World

Bank data website. UNICEF=UNCIEF data page.

research to better understand their use. We considered the
present environment of global health priorities and politics
to maximise uptake and feasibility, and integrated a strong
equity focus to combat current inequities in surgical and
anaesthesia care delivery and to prevent uneven future
improvements, such as seen with the MDGs.*® Our
indicators apply to a broad range of conditions and
operations, and are intended to be collected at a national
level (initially by the responsible entity identified in table 6)
and reported at a global level.

Many frameworks for organisation of health indicators
exist, such as input-output-outcome-impact and structure-
process-outcome frameworks. However, no frameworks
fully capture the heavy human toll of untreated surgical
conditions or fully encompass the event-based aspects
of surgery, including its facility dependence and need
for specialised equipment and supplies. We therefore
developed a three-group framework to organise and
assess our surgical indicators (panel 8).

The Commission’s core indicators are listed in table 6.
The intent is for the indicators to be used in tandem.
We briefly discuss each indicator below, including
components, rationale, feasibility, and time-bound targets.
We delineate equity stratifiers and additional disaggregates
deemed feasible and necessary for reporting of indicators.
We also identify optional disaggregates for more advanced
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monitoring systems (such as those in middle-income
countries or for future goals).

Access to timely essential surgery

The first indicator—access to timely essential surgery—
is of temporal access to essential surgical and anaesthesia
care. The indicator is defined as the proportion of the
population that can reach, within 2 h, a facility capable of
doing the Bellwether Procedures. Equity stratifiers
include residence (urban or rural) and wealth quintile of
the population. Additional disaggregates include facility
type and facility ownership (public or private).

Global access to safe, timely, and affordable surgical and
anaesthesia care is grossly inadequate,” resulting in a large
unmet need for procedures.” The Bellwether Procedures
serve as a proxy of systems, resources (both human and
physical), and skill sets needed to treat a broad range of
essential surgical conditions. Use of the Bellwether
Procedures within this indicator is therefore not merely to
capture treatment of conditions needing those procedures,
but rather to more broadly measure the presence of
functioning, comprehensive care delivery platforms.

2 h was chosen because it is a rough time from onset of
bleeding to death in post-partum haemorrhage if
intervention is not provided.? Use of the 2 h timeframe
does not imply that all surgical conditions need to be
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Definition

Rationale

Data sources

Responsible entity Comments

Target

Group 1: Preparedness for surgical and anaesthesia care

Access to timely
essential surgery

Specialist surgical
workforce density

Proportion of the population
that can access, within2 ha
facility that can do caesarean
delivery, laparotomy, and
treatment of open fracture (the
Bellwether Procedures)

Number of specialist surgical,
anaesthetic, and obstetric
physicians who are working per
100000 population

Group 2: Delivery of surgical and anaesthesia care

Surgical volume

Perioperative
mortality

Procedures done in an operating
theatre, per 100 000 population
per year

All-cause death rate before
discharge in patients who have
had a procedure in an operating
theatre, divided by the total
number of procedures, presented
as a percentage

Group 3: Effect of surgical and anaesthesia care

Protection against
impoverishing
expenditure®

Protection against
catastrophic
expendituret

Proportion of households
protected against
impoverishment from direct
out-of-pocket payments for
surgical and anaesthesia care

Fraction of households
protected against catastrophic
expenditure from direct out-of-
pocket payments for surgical
and anaesthesia care

All people should have timely
access to emergency surgical
services; Bellwether Procedure
performance predicts
accomplishment of many other

essential surgical procedures; 2 his

athreshold of death from
complications of childbirth

The availability and accessibility of

human resources for health is a
crucial component of surgical and
anaesthesia care delivery

The number of surgical procedures

done peryear is an indicator of
met need

Surgical and anaesthesia safety is
an integral component of care
delivery; perioperative mortality
encompasses deaths in the
operating theatre and in the
hospital after the procedure

Billions of people each year are at
risk of financial ruin because they

have accessed surgical services; this

is a surgery-specific version of a
World Bank universal health
coverage target

Billions of people each year are at
risk of financial ruin because they

have accessed surgical services; this

is a surgery-specific version of a
World Bank universal health
coverage target

Facility records
and population
demographics

Facility records,
data from
training and
licensing bodies

Facility records

Facility records
and death
registries

Household
surveys, facility
records

Household
surveys, facility
records

Ministry of Health  Informs policy and
planning about
location of services in
relation to population
density, transport
systems, and facility

service delivery

Ministry of Health Informs workforce,
training, and retention

strategies

Facility, Ministry of
Health

Informs policy and
planning about met
and unmet need for
surgical care

Facility, Ministry of
Health

Informs policy and
planning about surgical
and anaesthesia safety
and surgical volume
when number of
procedures is the
denominator

World Bank, WHO,
USAID

Informs policy about
payment systems,
insurance coverage,
and balance of public
and private services

World Bank, WHO,
USAID

Informs policy about
payment systems,
insurance coverage,
and balance of public
and private services

A minimum of 80% coverage
of essential surgical and
anaesthesia services per
country by 2030

100% of countries with at least
20 surgical, anaesthetic, and
obstetric physicians per
100000 population by 2030

80% of countries by 2020 and
100% of countries by 2030
tracking surgical volume;
5000 procedures per 100 000
population by 2030

80% of countries by 2020 and
100% of countries by 2030
tracking perioperative
mortality; in 2020, assess
global data and set national
targets for 2030

100% protection against
impoverishment from out-of-
pocket payments for surgical
and anaesthesia care by 2030

100% protection against
catastrophic expenditure from
out-of-pocket payments for
surgical and anaesthesia care
by 2030

Access, workforce, volume, and perioperative mortality indicators should be reported annually. Financial protection indicators should be reported alongside the World Bank and WHO measures of financial
protection for universal health coverage. USAID=US Agency for International Development. Equity stratifiers listed in discussion. *Impoverishing expenditure is defined as being pushed into poverty or being
pushed further into poverty by out-of-pocket payments. tCatastrophic expenditure is defined as direct out-of-pocket payments of greater than 40% of household income net of subsistence needs.” These

indicators provide the most information when used and interpreted together; no single indicator provides an adequate representation of surgical and anaesthesia care when analysed independently.

Table 6: Core indicators to monitor realisation of universal access to safe, affordable surgical and anaesthesia care when needed
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treated within 2 h, because the crucial window for
morbidity and mortality reduction from time-critical
conditions might be shorter or longer depending on the
patient and the condition. Rather, this method represents
a target timeframe, based on a common, essential, and
time-critical condition, within which people should have
access to a health-care facility capable of essential surgical
and anaesthesia care.

Although Euclidean distance has been the traditional
measure of geographic access,”” it does not address
contributing factors such as mode of transport and
geographic terrain.® Advancing technology and
increasingly available geospatial data allow for more
accurate and feasible temporal measures of geographic
access.” We have successfully shown the feasibility of
using such approaches to measure what proportion of

the population have access to emergency surgery within
2 h in nine countries."

Our target of at least 80% coverage of essential surgical
and anaesthesia services per country by 2030 is necessary
to reach the World Bank and WHO target of 80% access
to essential health services by 2030.”

Specialist surgical workforce density

The second indicator—surgical workforce density—is an
indicator of surgical workforce availability. The indicator
is defined as the number of specialist surgical,
anaesthetic, and obstetric providers who are working per
100000 population. Equity stratifiers include location
(urban or rural) of place of work. Disaggregates include
physician cadre (surgical, anaesthetic, or obstetric).
Disaggregates for more advanced monitoring systems
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include all cadres of the surgical, anaesthetic, and
obstetric surgical workforce (specialist physicians, non-
specialist physicians, and non-physician clinicians), level
of training completed (degree), whether the provider is
licensed (yes or no), and details of work location (facility
type and facility ownership [public or private]).

Surgical and anaesthesia care cannot be delivered
without a surgical workforce. This Commission delineates
the large gap (worldwide shortage of 1-1 million using the
40 SAO per 100000 population threshold specialist
surgical, obstetric, and anaesthetic providers) and inequity
in distribution of the surgical workforce in LMICs. Ability
to monitor graduation from accredited training
programmes and licensing by national or regional
licensing bodies is ideal; however, such regulation does not
exist in many countries. To capture providers who are
actually working is important, because many registers
contain providers who have retired, emigrated, or become
inactive and are therefore not contributing to care delivery.

WHO already tracks health worker numbers (physicians,
nurses, and midwives). We have shown the gross feasibility
of additional stratification by tracking specialist surgical,
anaesthetic, and obstetric physicians in this report through
collection of data from 167 of 194 WHO member countries.™

The density of 20 specialist physicians per
100000 population is based on the positive correlation
between workforce density and maternal survival and
surgical volume that we have discussed in this report. A
specialist surgical workforce density of less than 20 per
100000 is associated with a substantial decrease in maternal
survival. Workforce density needs, and therefore ideal target
numbers, will vary per region. Therefore, 20 specialist
physicians per 100000 population is not an endpoint, but
rather an interim density for acceptable access to essential
surgical and anaesthesia care that should be reassessed in
2030 on the basis of available data. Individual countries
should define their ideal surgical workforce density to meet
the needs of their population.

Surgical volume
The third indicator—surgical volume—is of met need
for surgical and anaesthesia care. It is defined as the
number of procedures undertaken in an operating
theatre per 100000 population per year. A procedure is
defined as the incision, excision, or manipulation of
tissue that needs regional or general anaesthesia, or
profound sedation to control pain.** Equity stratifiers
include residence (urban or rural), sex (male or female),
and wealth quintile of the population. Disaggregates for
more advanced monitoring systems include case mix
(procedure name), admission diagnosis, case urgency
(planned or emergency), and patient risk stratifiers (age
and American Society of Anaesthesiologists [ASA]
score), and location that the procedure was done (facility
type and facility ownership [public or private]).

As discussed earlier, at least 143 million additional
surgical procedures are needed in LMICs each year to
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Panel 8: Global surgery indicator framework

Group 1: Preparedness for surgical and anaesthesia care

These indicators relate to access measures such as the geographic location of facilities,
infrastructure and supply measures such as the availability and readiness of necessary
facilities and equipment, and workforce measures such as the availability of suitably
trained personnel. These indicators provide information about whether services are

appropriately planned and sufficiently developed to enable the delivery of universal access

to safe, affordable surgery when needed.

Group 2: Delivery of surgical and anaesthesia care
These indicators measure effective coverage, which is the extent to which surgical and
anaesthesia care is being provided to people who need it, and the quality of care that is

being provided. These indicators provide information about the extent to which universal

access to safe, affordable surgery is being provided when needed.

Group 3: Financial impact of surgical and anaesthesia care
These indicators measure intended outcomes such as change in the avertible burden of

disease, life expectancy, and productivity, and unintended outcomes such as catastrophic

expenditure or impoverishment due to surgery. These indicators provide information
about the effect of realisation (or absence of realisation) of universal access to safe,
affordable surgery when needed.

save lives and prevent disability. However, optimum
surgical rates vary substantially from one region to the
next depending on epidemiology and previous access to
care.” Each country should therefore define its ideal
surgical rate and case mix to meet population needs.

Case mix documentation is important for several
reasons: first, some types of procedures are more crucial
to the health and wellbeing of a population than others;
second, some procedures, such as caesarean delivery, are
overdone in some regions; and third, patients with
increased risk for mortality because of premorbid factors
or procedure complexity do not receive needed operations
owing to a shortage of resources or realistic fear of
retaliation from poor outcomes.

Although surgical volume captures met need, it is not
a measure of total need. In an ideally functioning health
system, access would be at 100%, all patients would
receive the care they need, and therefore met need
captured in clinical records would represent total need.
In reality, unmet need is large,” most prevalence
estimates for surgical conditions are modelled, and
uniform, clinically validated methods to assess burden
in the population do not exist. Development and
validation of such methods was beyond the time-scope
of this Commission. However, future research should be
done to identify accurate methods of tracking the
prevalence of surgical conditions, and such work should
lead to an indicator for unmet need.

Data for surgical volume are likely to exist at a facility
level, because documentation of procedures done in
theatre logbooks is a very common practice in many
settings.”® Additionally, surgical volume was the most
widely reported surgical indicator by LMICs in the
scientific literature (appendix p 144).
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High perioperative
mortality rate

Mid-level perioperative
mortality rate

Low perioperative
mortality rate

Low volume
(<2000/100000)

Mid-level volume
(5000-10000/100000)

High volume
(>10000/100000)

« Volume too low
« Poor quality or

selection bias

« Volume reasonable
« Poor quality

+Volume too high
« Poor quality

« Volume too low
« Intermediate quality or

selection bias

« Volume reasonable
« Intermediate quality

« Volume too high
« Intermediate quality

« Volume too low
« Good quality or

selection bias

« Volume reasonable
« Good quality

« Volume too high
« Good quality

Surgical volume*

Figure 15: National surgical volume and perioperative mortality analysis matrix

Red shows areas of high concern, yellow shows areas of moderate concern, and green shows areas of desired targets.
Selection bias can be identified with country level data collection that includes risk stratification and surgical
procedure coding. This is important and will require enhanced information management capabilities, but should not
preclude the immediate collection of perioperative mortality rate and surgical volume.
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Our first surgical volume target is that 80% of countries
by 2020 and 100% of countries by 2030 will be tracking
surgical volume. Our second target is a minimum of
5000 procedures per 100000 population by 2030.
Correlation with several desirable health outcomes
suggests that this target is a minimum threshold for
delivery of essential surgical and anaesthesia care.” This
target is not an endpoint target but rather an average
minimum threshold. Individual national targets should
be made depending on national need. Scale-up is feasible
in many LMICs, and these rates of improvement are
similar to improvements in LMICs in under-5 mortality
and maternal mortality.”"*?

Perioperative mortality

The fourth indicator—perioperative mortality—is crucial
for surgical and anaesthesia safety, and has been adopted
by the WHO Safe Surgery Saves Lives initiative.” The
indicator is defined as the number of in-hospital deaths
from any cause in patients who have undergone a
procedure done in an operating theatre, divided by the
total number of procedures, presented as a percentage.
Equity stratifiers include residence (urban or rural), sex
(female or male), and wealth quintile of the patients.
Disaggregates for more advanced monitoring systems
include patient age and ASA score; case mix (procedure
name), admission diagnosis, and case urgency (planned
or emergency).

Perioperative mortality has previously been identified
as a credible indicator of surgical safety,*® with frequently
documented and heterogeneous rates reported in the
scientific literature (appendix p 150).”" Perioperative
mortality’s usefulness as an indicator, particularly
one that enables comparisons over time or between
jurisdictions, has been restricted by absence of
a  standardised  approach to  measurement
(appendix p 150)," poor understanding of when in
relation to surgery it is best measured, and whether risk
adjustment is needed.

To address these issues, we looked at perioperative
mortality use in four large, mixed surgical datasets from
high-income, middle-income, and low-income countries.*
First, several timeframes for monitoring of perioperative
mortality have previously been proposed, including on-
table or day-of-surgery (more indicative of anaesthesia
safety), 7-day, inpatient, and 30-day (more indicative of
overall quality of care) mortality. Although 30-day
mortality is often cited as the gold-standard timeframe,
in many low-resource settings patients are not followed
up after discharge, making 30-day mortality tracking
impractical. We noted an acceptable correlation between
inpatient mortality and 30-day mortality,” making
tracking inpatient mortality a feasible alternative to
30-day mortality. Second, both the number of patients
who have had a procedure and total number of
procedures undertaken (some patients have more than
one procedure in a specific admission) have been
proposed for use as perioperative mortality
denominators. We calculated that the difference in
perioperative mortality, if number of procedures was
used instead of number of admission episodes, ranged
from 10% to 70%," emphasising the importance of a
standardised denominator. We chose number of
procedures as a denominator because of feasibility
(widespread use of operative logbooks documenting
procedures undertaken) and because it also provides
surgical volume numbers. Third, in terms of risk
adjustment, we noted that unadjusted perioperative
mortality is satisfactory to start as a baseline, but simple
risk adjustment based on patient age, ASA score, and
case urgency (emergency or planned) is preferable.*”
Therefore, unadjusted perioperative mortality should be
reported for this set of indicators owing to feasibility, but
risk adjustment is a future goal for more advanced
monitoring systems.

Critics of perioperative mortality use state that some of
the sickest patients (and therefore those likely to have
the highest risk of mortality) might not have an operation
because of their or their physician’s fear that the
procedure itself will cause death. However, measurement
of surgical volume alongside perioperative mortality can
help to capture countries not undertaking an adequate
volume of procedures (figure 15). Additionally, risk
adjustment can help delineate expected rates of death.
Finally, the effects of case mix and severity of illness at
presentation on perioperative mortality are likely to be
less when assessed at a country level (our suggested level
of reporting), compared with a facility level. Nonetheless,
a higher than expected national perioperative mortality
should trigger investigation into whether any particular
facility, patient type, or operation has inappropriately
higher rates than others.

Our dataset analysis and scientific literature review
show that the perioperative mortality can be feasibly
collected in countries at all levels of development
(appendix p 150).*"*2 Our target is that 80% of countries
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by 2020, and 100% of countries by 2030, will be tracking
perioperative mortality. In 2020, global data should be
reassessed and national targets should be set for 2030.

Protection against impoverishing expenditure

The fifth indicator—protection against impoverishing
expenditure—is an indicator of financial access to, and
financial effect of, seeking essential surgical and
anaesthesia care. It is defined as the proportion of
households protected against impoverishment from direct
OOP payments for surgical and anaesthesia care. Surgical
and anaesthesia care includes operative, perioperative, and
non-operative management, anaesthesia, and obstetric
care for all surgical conditions. Impoverishing expenditure
is defined as being pushed into (or further into) poverty by
OOP payments.” Equity stratifiers include sex (male or
female), residence (urban or rural), and wealth quintile of
the population. Disaggregates for more advanced
monitoring systems include reason for seeking surgical
and anaesthesia care (diagnosis given and treatment
received), and values for indirect OOP payments.

OOP payments for health care are the predominant
form of heath financing in many regions,” and an
estimated 150 million people face financial catastrophe
annually from direct OOP costs of medical care.*
Although surgery is a cost-effective intervention,” it can
still be very expensive for patients, as reported in the
scientific literature** and discussed in this Commission.
Patients might avoid surgery because they cannot afford
it, or they might become financially devastated by
seeking or receiving surgical services. The World Bank
and WHO have shown commitment to assess rates of
impoverishing and catastrophic expenditure due to
health care as an indicator of progress towards UHC.*

Global health and development organisations have
supported prioritisation of financial risk protection
within UHC,** and documentation of impoverishing
and catastrophic expenditure from OOP payments for
health services is longstanding.** Our target of 100%
protection against impoverishing expenditure from
OOP payments for surgical and anaesthesia care by 2030
is necessary to reach the WHO and World Bank target of
100% financial protection from OOP payments for
health services by 2030.*

Protection against catastrophic expenditure

The sixth indicator—protection against catastrophic
expenditure—is an indicator of financial access to, and
financial effect of, seeking essential surgical and
anaesthesia care. The indicator is defined as the proportion
of households protected against catastrophic expenditure
from direct OOP payments for surgical and anaesthesia
care (as defined for the previous indicator). Catastrophic
expenditure is defined as direct OOP payments of greater
than 40% of household income not including subsistence
needs.”™ Equity stratifiers include sex (male or female),
residence (urban or rural), and wealth quintile of the
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population. Disaggregates for more advanced monitoring
systems include reason for seeking surgical and
anaesthesia care (diagnosis given and treatment received),
and values for indirect OOP payments.

The feasibility and target for this indicator is the same
as discussed for the protection against impoverishing
expenditure indicator.

Need for collective indicator use and interpretation
These indicators provide the most information when they
are used and interpreted together. Undesirable outcomes
provoked by using any one indicator, such as large
numbers of inactive clinicians or facilities (if driven by
workforce or facility numbers alone), high-volume but
low-quality care (if driven by surgical volume alone), or
avoidance of complex cases and critically ill patients (if
driven by outcome measures alone), can be diminished
by collective indicator reporting and assessment.
Collective use can also help define problem areas. For
example, high perioperative mortality could suggest
unsafe surgery and anaesthesia, a selection bias of
a population with high preoperative morbidity, or
undertaking of high-risk procedures. Analysis of surgical
volume alongside perioperative mortality, however, can
provide additional information. High perioperative
mortality with a mid-level or higher-level surgical volume
would be more indicative of poor-quality care (figure 15).
Use of these indicators is a preliminary and minimum
step in the monitoring of improvements in surgical and
anaesthesia care delivery on the basis of what we deemed
was feasible to collect within current information
management systems and would meaningfully capture
areas of great need (equitable access to timely, affordable,
and safe surgical and anaesthesia care). These indicators
are necessary to monitor progress towards UHC, and
the one health-related SDG: to ensure healthy lives and
promote wellbeing for all at all ages. As information
systems and care delivery are strengthened, indicators
can also progress to focus on other crucial areas
including outcomes monitoring, additional aspects of
safety, unmet need, and human factors that we did not
include in this indicator set owing to absence of
immediate feasibility and supporting data. We will
reconvene periodically to assess progress made and
generate updated recommendations to realise universal
access to safe, affordable surgical and anaesthesia care
when needed.

Recommendations for information management National

+ National systems of disease monitoring (whether
through civil registration and vital statistics, household
surveys, demographic surveillance systems, or verbal
autopsies) should capture morbidity and mortality
from essential surgical conditions, including injuries
and burns, musculoskeletal impairments, digestive
diseases, malignancies, wounds, maternal and neo-
natal disorders, and congenital anomalies.
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For key findings from the
research working group see
appendix p 157

« More research should be done to identify accurate and
feasible methods to establish prevalence of surgical
conditions in the population and best methods to
ensure and document surgical and anaesthesia safety
and outcomes of care.

« Uniformly collected core surgical indicators (including
access to timely essential surgery, specialist surgical
workforce density, surgical volume, perioperative
mortality, protection against impoverishing expenditure,
and protection against catastrophic expenditure) should
be used by countries to assess preparedness, deliver, and
effect of surgical and anaesthesia care.

« To allow tracking of our six core indicators, all facilities
and groups delivering surgical and anaesthesia care
should collect a minimum surgical dataset and submit
that information to their ministries of health or
national statistical bodies.

« Core surgical indicators should be analysed at the
national level, used to institute necessary changes,
and distributed to WHO and the World Bank for
global reporting.

« A uniform method for coding surgical conditions and
procedures should be agreed upon and used globally
to help data analysis and comparison, and to enable
reporting of the burden of surgical conditions.

« Facilities and countries should work to strengthen
their information systems to allow collection of
additional disaggregated information to further inform
the six core indicators.

International

« All population-based disease monitoring mech-
anisms, including household surveys, should capture
morbidity and mortality from essential surgical
conditions, including injuries and burns, musculo-
skeletal impairments, digestive diseases, malig-
nancies, wounds, maternal and neonatal conditions,
and congenital anomalies.

« A uniform method for coding medical and surgical
conditions and procedures should be adopted and
promoted for use.

+ One facility-based survey should be adopted by WHO
and used by countries to help comparable assessment
of facility availability and readiness to deliver surgical
care.

« Our six core surgical indicators should be tracked and
reported by global health organisations, such as the
World Bank through the World Development
Indicators, WHO through the Global Reference List
of 100 Core Health Indicators, and entities tracking
the SDGs.

Research

The current picture of global surgery research

Through development of this report, we identified
substantial deficits in global surgery research focus,
practice, and capacity. In this section, we examine the

present state of global surgery research and offer
recommendations for future research scope and
expansion.

Historically, global health research efforts have not
focused on diseases with the highest burden or on
regions with the greatest clinical need.®™**** Further,
disease characteristics and thus research findings from
one region of the world might not be generalisable to
another region. For example, women in Africa are
diagnosed with breast cancer an average of 15 years
earlier (by age) than are women in North America and
Europe. They have a more advanced stage of cancer at
diagnosis and disproportionately higher mortality than
those in North America and Europe.” This aggressive
early onset of breast cancer in Africa compared with
Europe suggests different risk factors and disease
features. However, full understanding of surgical disease
and best treatment practices in LMICs are restricted by
an absence of local research on local areas of need.

A shortage of funding, training, and capacity contribute
to this research dearth. Funding flows for global health
research are small.** New research done by our group
noted that funding flows for global surgery research are
also scant.”® Additionally, people trained to do research
are concentrated in higher-income regions. The UN
Educational, Scientific, and Cultural Organization
(UNESCO) estimates that only 13% of the world's
scientists are located in Africa, Latin America, and the
Middle East.*

To build on this information and further quantify and
characterise the state of global surgery research, we
completed a bibliometrics analysis (appendix p 158).
Searching the Web of Science, we focused on relative
volume of surgical research output between 2009 and 2013
from authors of four country groups: high-income, upper-
middle-income, lower-middle-income, and low-income
countries.

Overall, a slow increase in surgical research volume was
seen with time. Of the 35 countries with the highest
volumes, high-income countries had the greatest presence
with 264458 (85%) reports, followed by upper-
middle-income countries with 37838 (12%) reports and
lower-middle-income countries with 8371 (3%) reports.
No low-income countries were noted within the 35 highest-
performing countries. The top high-income country
performers were the USA, followed by Germany, the UK,
and Japan. The top upper-middle-income countries were
China, Turkey, Brazil, and Iran. India, Egypt, and Pakistan
had the greatest presence for lower-middle-income
countries. Multicountry collaboration on surgical research
within income groups was low with the exception of the
high-income group. Most collaboration between income
groups occurred between high-income countries and the
other income groups, accounting for more than half of the
low-income group’s reports in surgery research.

The highest volume of surgical research is not done in,
or by, the countries with greatest clinical need. Rather,
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surgical research output correlates with total GDP. A
theme heard throughout the Commission process was
the need for augmented local research capacity (including
funding) and training. This need is not isolated to
surgical research®® and is not a newly identified
need.””® Building local research capacity for surgery
should be prioritised and include so-called South—South
collaboration. This might require the skills, resources,
and support of high-income country groups.

Identification of a research agenda

Despite previous attempts to outline low-income and
middle-income surgical research agendas, ™ little
progress has been made to realise these plans. Global
surgery research in the past, led principally by
high-income investigators, has focused largely on calling
attention to the importance of surgery, the absence of
adequate infrastructure, and the cost-effectiveness of
surgical intervention. Although high-quality research is
still needed to further define these problems, focus is
also needed on solutions. To find solutions will require a
new era of collaboration, communication, and
coordination between local and global partners,
ministries of health, academic institutions, funding
partners, and global health institutions.

To help unify and maximise global surgery research
efforts, we have developed a research agenda based on
data and knowledge gaps identified during the
Commission process. The first five topics listed next in
this section were identified by the Commission as areas
with the greatest need for research that could generate
the greatest benefit on a worldwide scale. However,
research agendas for individual settings should be
modified to fit the local context, and site-specific
research topics should be identified and driven with
collaborations requested by local clinicians, researchers,
public health officials, and ministries of health.

Cost and financing

Little is known about the costs of surgical and
anaesthesia care or financing necessities for patients,
facilities, and governments. Reliably tracking domestic
or international funding flows to surgery in LMICs is
not possible at present, so estimation of the financing
gap between surgical need and investment is difficult.
High-quality, standardised, cost-effectiveness analyses
are needed to understand optimum platforms for
delivering surgical care. LMIC-specific research
investigating how financing of surgical care can be
used to improve efficiency and performance and
achieve economies of scope and scale with optimum
returns on investment is also needed.

Quality and safety

In addition to improved access to surgical and
anaesthesia care, provision of high-quality, safe care
should also be a priority. However, what constitutes
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quality surgical and anaesthesia care is often unclear,
and how it is best measured and most feasibly promoted
and delivered in low-resource settings is largely
unstudied. Much of the research into safety in surgery
is based on high-resource settings, and the increasing
focus in LMICs has been valuable but mainly limited
to pulse oximetry and safety checklists. Additional
information is needed to define feasible and effective
strategies and best-practice protocols for surgical and
anaesthesia care delivery in LMICs.

Care delivery innovations

Research and development for areas of historical global
health priority have led to new drugs, vaccines, and
diagnostics. Similar high-quality, low-cost, setting-
appropriate innovative technologies and strategies for
the diagnosis and treatment of surgical conditions are
needed. Research on innovative methods for reliable
supply chains for surgical equipment, supplies, and
drugs; safe waste disposal; and diagnostics, including
pathology, laboratory, and imaging capabilities, should
be included. Such innovations can improve care delivery
in countries of all income levels.

Burden

Actual data pertaining to burden of surgical conditions is
scarce. Without prevalence data, areas of greatest need
are unknown, compromising abilities to plan services,
advocate for and allocate resources, institute preventive
strategies, or assess effect. Research on surgical condition
prevalence, collected widely and via methods that allow
for comparison, is needed. This work could lead to an
indicator tracking unmet burden of surgical conditions.

Determinants and barriers

Causes of and risk factors for surgical disease vary by
setting and often differ in LMICs compared with those
more heavily researched in high-income countries. The
ability to tailor appropriate strategies to improve access,
delivery, and prevention is compromised by poor
understanding of disease risk factors and barriers to care
delivery. Additional information about determinants
(social,  occupational, = environmental,  genetic,
geographic, and demographic) of surgical disease and
barriers to care is needed through basic science, social
science and clinical research.

Impact

Knowledge of the disease effect at individual, household,
system, population, and economic levels is important to
guide advocacy, policy change, and resource allocation.
Little is known about the social, physical, financial, or
economic effect of many surgical conditions. Data about
ways in which surgical services can best strengthen various
components of the health system (eg, how laparoscopy in
Mongolia has improved surgeon satisfaction and increased
the population’s confidence in locally provided health
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care)” are missing. Information about the effect of surgical
conditions and delivery of surgical services is necessary to
direct prevention, treatment, capacity building, policy, and
funding strategies.

Prevention

Preventive strategies can reduce the incidence,
development, and severity of surgical disease. For example,
improved road traffic safety can prevent road traffic
injuries, human papillomavirus screening can prevent
development of cervical cancer, and cleft lip and palate
repair can improve nutrition and speech. Research into
effective prevention strategies is needed to decrease the
development of and morbidity from surgical conditions.

Partnership

Partnerships, whether between care delivery groups,
academic institutions, funding organisations, or the
private and public sectors, can be valuable to improve

Panel 9: Future research: considerations for implementers, funders, editors, and
ethics committees

Appropriateness

Does the project promote appropriate interventions or applications for the region? If it
merely assesses the uptake of a non-supportable technique from a different setting, then
this might be very much in doubt. If it uses techniques that can easily be replicated in the
country for which they are being proposed, it might be appropriate.

Ownership
Is evidence of local initiation and ownership of the project available? The most desirable
ventures are those initiated by and led by local teams.

Authorship
Are authors from the country where the work was (or is proposed) to be done, or are they
from other countries? Projects should be done by or, at minimum, involve local researchers.

Local capacity building

Does the research build local research capacity? If all discussion and analysis is done
outside of the country, then the answer might be no. Evidence of improved capacity
for further research after project completion should be available.

Consent

Has consent been appropriately obtained (if it is culturally appropriate in the particular
situation)? Potential research participants might find it difficult to say no to participation
in any surgical study owing to possible power dynamics and fear that refusal could lead to
denial of care. Participants should be given a clear opportunity to discuss the study, and
should realise their treatment is not dependent on study participation.

Treating identified conditions

What happens when pathological abnormalities are identified? Research studies might
identify disease that the research team is unable to treat both in research participants
and their accompanying family. What should the research team do about this? If a
disorder is diagnosed during the course of a research project, a plan to facilitate
appropriate treatment should be in place.

Quality
Is the project good science? If not, then it should be rejected, with clear reasons and
suggestions for how to improve the next submission.
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delivery of affordable surgical and anaesthesia care.
However, little data exist to describe best practices for
maximising benefit of these partnerships for surgery.
Research into partnership roles, particularly the present
landscape, efficiencies, quality, and best practices, are
needed to lead future policy recommendations and
maximise collaborative benefit.

Training and education

Insufficient human resources restrict delivery of
equitable surgical and anaesthesia care. Research is
needed to identify innovative and effective practices for
training, education, monitoring, expansion, and
retention of all members of the surgical workforce in
LMICs. Information about building surgical leadership
and management skills is also needed.

Policy

Social science and political scholarships should be
applied to delivery of surgical services to develop
methods for improved political prioritisation of surgery.
More information is needed about best policy practices
to improve access to surgical and anaesthesia care, and
to create effective governance to generate and achieve
policy goals.

Information management

The availability of information about surgery and
anaesthesia on a global level is scarce. More research is
needed into what data can accurately represent the
present picture of the burden of surgical conditions and
delivery of surgical and anaesthesia care and how those
data are feasibly collected and presented.

Considerations for funders, editors, and ethics
committees or institutional review boards

Although research and collaborative endeavours have
potential to greatly improve care delivery, the risk of
unintended harm and negative outcomes is substantial.
To maximise benefit and minimise harm, we assembled
an advisory team to generate a list of considerations for
funders, editors, and institutional review boards when
assessing global surgical research projects. The team
reviewed PubMed for all published reports originating
from surgical units in COSECSA countries from 2009
to 2014. Using Delphi methods, the advisor team then
spoke to existing academic and clinical leaders in all
branches of surgery in the countries represented by
COSECSA, asking what they thought should be
priorities for future research, and what funders, editors,
and ethical committees should consider. Panel 9
presents the results of these discussions, presented in
the form of questions that implementers, funders,
editors, and ethics committees of global surgery
research could consider. They should be adapted as
necessary to fit the cultural context of the environment
in which they are used.
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Recommendations for research

National and international

+ An increase in research capacity, training, funding
and output in LMICs should be a priority on both
local and global levels.

« Local research should be facilitated with international
funding and capacity-building partnerships, and
driven by local priorities.

« In addition to further defining the problem, global
surgery research focus should also extend to
identification of solutions, particularly in the areas
of cost and financing, quality, safety, care delivery
innovations, and disease determinants.

« Funders, editors, and ethical committees should
consider a list of core questions, such as those
identified by the Commission, when reviewing global
surgery research projects.

National surgical plan

The development of resilient surgical systems will need
commitment and engagement from various stakeholders
at the national and international levels, and from public,
private, and charitable sectors. A national strategic plan
that specifically addresses surgery is essential for the
proper planning of care delivery, education, and research.
This plan should be country and context specific, developed
and owned by all stakeholders, and rest within a broader
strategy of improvement of national health systems.

Here we present a framework for a national surgical
plan that addresses five major domains of surgical
systems development: infrastructure, workforce, service
delivery, information management, and financing. Each
domain consists of several components, selected to be
representative but not exhaustive elements for systems
development within that domain. Accompanying these
components are the Commission’s relevant recommen-
dations and a proposed system of assessment and
evaluation of progress.

Not all aspects of these assessments will be directly
relevant to all contexts, and not all aspects of the
assessments suggested in this framework will be readily
collectible at the outset. Nonetheless, improvement in
access to care starts with an acknowledgment of the
unknown followed by implementation of a plan to fill
those gaps in knowledge.

Surgical systems, despite their differences, share
striking similarities across context depending on
resource level. The burden of disease varies, however, as
do the capabilities of the present system. This suggested
framework, then, is meant to serve as a flexible template
upon which to build a context-appropriate, comprehensive
plan with time-bound targets (table 7).

Conclusions

Surgical and anaesthesia care must become an integral
component of health care and health systems in LMICs
to realise our vision of universal access to safe, affordable
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surgical and anaesthesia care when needed. At present,
gross global inequity exists in the burden of surgical
conditions and in access to surgical and anaesthesia care
between high-income countries and LMICs. Surgery has
long been overlooked as a health need for the world’s
poorest people. As a result, untreated surgical conditions
have exerted substantial but largely unrecognised
negative effects on human health, welfare, and economic
development. In this Report, we have shown that the
magnitude of human suffering from surgical conditions
is large: each year up to 140 million people need surgical
procedures to save their lives or to prevent long-term
disability, but do not get them. More than 30 million
more people are impoverished in the process of seeking
surgical and anaesthesia care because of OOP health
costs and greater than 70% of the world’s population
does not have access to timely, safe, and affordable
surgical and anaesthesia care should they need it. The
economic and development effects are also substantial:
up to 2% of potential annual economic growth is lost in
LMICs as a result of surgical conditions. Although the
present situation in many LMICs is deeply problematic,
this Commission has shown that many opportunities
exist for substantial, tangible improvements to occur in
the next 15 years and beyond.

2015 is a pivotal year for global health, and can be one
for global surgery too. New opportunities exist to address
health-care inequity and to reset the global health agenda
to meet present and new health challenges. These
include global commitments to achievement of UHC,
greater strategic investments in health, and the launch
of a new set of SDGs, which aim to end poverty, promote
sustainable economic growth, and ensure health for all
at all ages by tackling infectious diseases, non-
communicable diseases, and injuries. The full realisation
of these promises will only be possible by strengthening
of health services and health systems, including
strengthening of the delivery of safe, affordable, and
timely surgical care.

In 2015, we urge local, national, and global health
stakeholders to commit to the provision of better global
surgical and anaesthesia care. Not as an additional or
competing health and development goal, but as a
crucial component of many existing ones. Better global
surgical and anaesthesia care will only be realised
through increased investment in human and physical
resources for surgery and anaesthesia, accompanied by
a focus on safety, quality, and efficiency. Our cost
estimates for scaling up surgical and anaesthesia care
in LMICs are low compared with the economic and
human welfare returns imparted through widespread
provision of basic surgical services. Early and urgent
domestic and external investment in surgical and
anaesthesia care is needed to realise these returns.
Prompt action is especially important in view of the
rising burden of cancer and injuries in LMICs, which
need surgical and anaesthesia care in most cases and
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Recommendations

Assessment methods

Infrastructure

Surgical facilities; facility
readiness; blood supply;
access and referral systems

Workforce

Surgical, anaesthetic, and
obstetric providers; allied
health providers (nursing,
operational managers,
biomedical engineers, and
radiology, pathology, and
laboratory technician
officers)

Service delivery

Surgical volume; system
coordination; quality and
safety

Financing

Health financing and
accounting; budget
allocation

Information management

Information systems;
research agenda

These components addressing surgical care should be incorporated within a broader strategy of improvement of national health systems. NGO=non-governmental organisation.

.

Track number and distribution of surgical facilities

Negotiate centralised framework purchase agreements with decentralised ordering
Equip first-level surgical facilities to be able to do laparotomy, caesarean delivery, and
treatment of open fracture (the Bellwether Procedures)

Develop national blood plan

Reduce barriers to access through enhanced connectivity across entire care delivery
chain from community to tertiary care

Establish referral systems with community integration, transfer criteria, referral
logistics, and protection for first responders and helpful members of the public

Establish training and education strategy based on population and needs of country
Require rural component of surgical and anaesthetic training programmes

Develop a context-appropriate licensing and credentialling requirement for all
surgical workforce

Training and education strategy of ancillary staff based on population and needs of
country

Invest in professional health-care manager training

Establish biomedical equipment training programme

All first-level hospitals should provide laparotomy, caesarean delivery, and open-
fracture treatment (Bellwether Procedures)

Integrate public and private NGO providers into common national delivery
framework; promote demand-driven partnerships with NGOs to build surgical
capacity

Prioritise health-care management training

Prioritise quality improvement processes and outcomes monitoring

Promote telemedicine to build system-wide connectivity

Promote system-wide connectivity for telemedicine applications, clinical support,
and education

.

Cover basic surgical packages within universal health coverage
Risk pool with a single pool; minimise user fees at the point of care
Track financial flows for surgery through national health accounts
« Use value-based purchasing with risk-pooled funds

.

« Develop robust information systems to monitor clinical processes, cost, outcomes,
and identify deficits
« Identify, requlate, and fund surgical research priorities of local relevance

Proportion of population with 2 h access to first-level facility

WHO Hospital Assessment Tool (eg, assessment of structure, electricity,
water, oxygen, surgical equipment and supplies, computers and internet)
Proportion of hospitals fulfilling safe surgery criteria

Blood bank distribution, donation rate

Density and distribution of specialist surgical, anaesthetic, and obstetric
providers

Number of surgical, anaesthetic, and obstetric graduates and retirees
Proportion of surgical workforce training programmes accredited

Presence of task sharing or nursing accredited programmes and number of
providers

Presence of attraction and retention strategies

Density and distribution of nurses, and ancillary staff including operational
managers, biomedical engineers, and radiology, pathology, and laboratory
technicians

Proportion of surgical facilities offering the Bellwether Procedures
Number of surgical procedures done per year

Surgical and anaesthetic related morbidity and mortality (perioperative)
Availability of system-wide communication

Surgical expenditure as a proportion of gross domestic product

Surgical expenditure as a proportion of total national health-care budget
Out-of-pocket expenditures on surgery

Catastrophic and impoverishing expenditures on surgery

Presence of data systems that promote monitoring and accountability
related to surgical and anaesthesia care
Proportion of hospital facilities with high-speed internet connections

Table 7: National surgical plan components and framework
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when untreated are projected to profoundly affect
national productivity and welfare.

Alongside scaling up of surgical and anaesthesia care, a
further major conclusion is the pressing need for
financial risk protection against the costs of surgery for
individuals in LMICs. Financial protection is needed to
prevent medical impoverishment and to improve access
to surgical and anaesthesia care, especially for people
with a low income. Essential surgical procedures,
packages, and platforms aimed at saving lives and
preventing major disability should be included within
country-level and international UHC policies, which the
Commission believes should be pro-poor and financed
through public risk pooling.

Finally, research, monitoring, and assessment play a
crucial part in the future of global surgical and

anaesthesia care. Inattention to the suffering imposed
by surgical conditions, a paucity of scientific rigor
around implementation science, and a complete
absence of globally accepted surgical metrics are factors
that have all contributed to the neglect of surgical and
anaesthesia care within global health during the past
two decades. A commitment to better understand the
problems and solutions should be a priority goal for
those dedicated to improvement of surgical and
anaesthesia care worldwide.

During the course of this Commission, thousands of
contributors from more than 110 different countries
across six continents came together in support of global
surgery. All contributors have emphasised the global
need for better surgical and anaesthesia care, as
experienced from within their own communities and the
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symbiotic association between surgical and anaesthesia
care and health systems. Although efforts to improve
surgery and anaesthesia in LMICs should be grounded
in the reality of those on the frontline and driven by local
need, the causes of inadequate and inequitable surgical
and anaesthesia care are clearly both a worldwide concern
and a worldwide responsibility. Realisation of the vision
of this Commission will require further harnessing of
this powerful global network. Coordinated and sustained
efforts that are solution-orientated are needed at all
levels, to generate political priority, mobilise resources,
and assure action and meaningful improvements. Using
The Lancet as an independent forum and mechanism,
this Commission will continue to measure progress in
global surgical and anaesthesia care and demand
accountability at a national and international level for
surgical capacity and outcomes in LMICs. We will do so
supported by a growing global network and movement
committed to better surgical and anaesthesia care for all.

Contributors

All commissioners and authors contributed to the key messages,
conclusions, recommendations, writing, and editing of the Commission.
Substantial contributions to the research and data gathering were done
Dby a core research team listed in the acknowledgments section of the
appendix. Additional research support, counsel, and advice were
supplied by several important individuals and organisations also listed
in the appendix (p 176). All research was done under the leadership of
the Commission cochairs (JGM, AJML, and LH) and the Working Group
Leads (NR, EAA, GLY, and RLG; appendix p 176) with assistance from
NPR, JNR, AD, and SLMG respectively.

Declaration of interests

LH reports grants from the Swedish Society for Medical Research and
the Swedish Society of Medicine. JD is an editor at the Lancet journals.
MGS reports personal fees from Ethicon. AG, TGW, and IHW serve on
the board of Lifebox. SB is in the process of submitting the required
information to the technology transfer office at the University of
California, San Diego with regard to patenting a method for estimating
the need for surgical care in a population. ER was the founder and
President of Cinterandes Foundation. All other authors declare no
competing interests.

Acknowledgments

We dedicate this report to Edgar Rodas, who was a commissioner,
colleague, and friend. Edgar sadly died on March 2, 2015. The work in
this report was enhanced by the generous financial or in-kind support
that we received from the following organisations: Association of
Anaesthetists of Great Britain and Ireland, Babson College, Bill &
Melinda Gates Foundation, Boston Children’s Hospital, Dubai Harvard
Foundation for Medical Research, FAPESP Fundacao de Amparo a
Pesquisa de Sao Paolo, Harvard Business School, Harvard Medical
School Center for Global Health Delivery-Dubai, Harvard Medical
School Department of Global Health and Social Medicine, Indian
Institute of Management Bangalore, King’s College London, Lund
University, Melbourne Business School, National Cancer Institute,
Operation Smile, Pershing Square, Steven C. and Carmella R. Kletjian
Foundation, Inc., Royal College of Surgeons in Ireland, The Royal
College of Surgeons of Edinburgh, The Rockefeller Foundation, and
University of Virgina Darden School of Business. We are grateful to the
hundreds of people who contributed to this report. Contributors are
listed in the appendix.

References

1  Kim, JY. Opening address to the inaugural “The Lancet Commission
on Global Surgery” meeting. The World Bank. Jan 17, 2014. Boston,
MA, USA. http://www.globalsurgery.info/wp-content/
uploads/2014/01/Jim-Kim-Global-Surgery-Transcribed.pdf
(accessed March 31, 2015).

www.thelancet.com Vol 386 August 8, 2015

12

13

14

15

16

17

18

19

20

21

22

23

24

Shrime MG, Bickler WS, Alkire BC, Mock A. Global burden of
surgical disease: an estimation from the provider perspective.
Lancet Glob Health 2015; 3: S8-9.

Lozano R, Naghavi M, Foreman K, et al. Global and regional
mortality from 235 causes of death for 20 age groups in 1990 and
2010: a systematic analysis for the Global Burden of Disease Study
2010. Lancet 2012; 380: 2095-128.

Bickler SW, Weiser TG, Kassebaum N, et al. Global burden of
surgical conditions. In: Debas HT, Donkor P, Gawande A,
Jamison DT, Kruk ME, Mock CN, eds. Disease control priorities,
3rd edn, vol 1. Essential surgery. Washington, DC: World Bank,
2015: 9-40.

Debas H, Gosselin R, McCord C, Thind A. Surgery. In: Jamison DT,
Breman ]G, Measham AR, et al, eds. The World Bank, 2006.

Zafar SN, Fatmi Z, Iqbal A, Channa R, Haider AH. Disparities in
access to surgical care within a lower income country: an alarming
inequity. World J Surg 2013; 37: 1470-77.

Weiser TG, Haynes AB, Molina G, et al. Estimate of the global
volume of surgery in 2012: an assessment supporting improved
health outcomes. Lancet 2015; 385 (Global Surgery special

issue): S11.

Funk LM, Weiser TG, Berry WR, et al. Global operating theatre
distribution and pulse oximetry supply: an estimation from
reported data. Lancet 2010; 376: 1055-61.

Rose ], Chang DC, Weiser TG, Kassebaum NJ, Bickler SW. The role
of surgery in global health: analysis of United States inpatient
procedure frequency by condition using the Global Burden of
Disease 2010 framework. PLoS One 2014; 9: €89693.

Murray CJ, Vos T, Lozano R, et al. Disability-adjusted life years
(DALYs) for 291 diseases and injuries in 21 regions, 1990-2010:

a systematic analysis for the Global Burden of Disease Study 2010.
Lancet 2012; 380: 2197-223.

Bickler S, Ozgediz D, Gosselin R, et al. Key concepts for estimating
the burden of surgical conditions and the unmet need for surgical
care. World | Surg 2010; 34: 374-80.

Meara JG, Hagander L, Leather AJ. Surgery and global health: a
Lancet Commission. Lancet 2014; 383: 12-13.

Dare AJ, Grimes CE, Gillies R, et al. Global surgery: defining an
emerging global health field. Lancet 2015; 384: 224547,

Byass P. The imperfect world of global health estimates. PLoS Med
2010; 7: €1001006.

Byass P, de Courten M, Graham WJ, et al. Reflections on the global
burden of disease 2010 estimates. PLoS Med 2013; 10: e1001477.
Mathers CDFD, Fat DM, Inoue M, Rao C, Lopez AD. Counting the
dead and what they died from: an assessment of the global status of
cause of death data. Bull World Health Organ 2005; 83: 171-77.
WHO. Civil registration of deaths. http://www.who.int/gho/
mortality_burden_disease/registered_deaths/en/ (accessed Aug 16,
2014).

WHO. Civil registration: why counting births and deaths is
important. May, 2014. http://www.who.int/mediacentre/factsheets/
fs324/en/ (accessed Aug 16, 2014).

Setel PW, Macfarlane SB, Szreter S, et al, and the Monitoring of
Vital Events. A scandal of invisibility: making everyone count by
counting everyone. Lancet 2007; 370: 1569-77.

Hill K, Lopez AD, Shibuya K, Jha P, and the Monitoring of Vital
Events (MoVE). Interim measures for meeting needs for health
sector data: births, deaths, and causes of death. Lancet 2007;

370: 1726-35.

Watts C, Cairncross S. Should the GBD risk factor rankings be used
to guide policy? Lancet 2012; 380: 2060-61.

UNICEF, WHO, UN Population Fund. Guidelines for monitoring
the availability and use of obstetric services. August, 1997, http://
www.childinfo.org/files/maternal_mortality_finalgui.pdf (accessed
March 19, 2015).

UN Population Fund. Monitoring emergency obstetric care—a
handbook. France: World Health Organization; UN Population
Fund; United Nations Children’s Fund; Averting Maternal Death
and Disability Program, 2009. http://www.unfpa.org/publications/
monitoring-emergency-obstetric-care (accessed March 19, 2015).
Dare AJ, Anderson BO, Sullivan RS, et al. Surgical services for
cancer cure. In: Disease control priorities, 3rd edn. Cancer.
Washington, DC: World Bank (in press).



The Lancet Commissions

618

25

26

27

28

29

30

31

32

33

34

35

36

37

38

39

41

4

43

45

47

Alkire BC, Raykar NP, Shrime, MG, et al. Global access to surgical
care: a modelling exercise. Lancet Global Health (in press).

WHO. Global status report on road safety 2013: supporting a decade
of action. Geneva: World Health Organization, 2013. http://www.
who.int/violence_injury_prevention/road_safety_status/2013/en/
(accessed March 19, 2015).

Rose ], Weiser TG, Hider P, Wilson L, Gruen R, Bickler SW.
Estimated need for surgery worldwide based on prevalence of
diseases: a modelling study. Lancet Glob Health 2015; 3 (Global
Surgery special issue): S13-20.

Shrime MG, Dare A, Alkire B, O’Neill K, Meara ]G. Catastrophic
expenditure to pay for surgery: a modelling study.

Lancet Glob Health 2015: 3 (Global Surgery special issue): S38—44.
Murray CJ, Ezzati M, Flaxman AD, et al. GBD 2010: design,
definitions, and metrics. Lancet 2012; 380: 2063—66.

Pearson L, Shoo R. Availability and use of emergency obstetric
services: Kenya, Rwanda, Southern Sudan, and Uganda.

Int ] Gynaecol Obstet 2005; 88: 208-15.

Holmer H, Oyerinde K, Meara JG, Gillies R, Liljestrand J,
Hagander L. The global met need for emergency obstetric care:

a systematic review. BJOG 2015; 122: 183-89.

Gakwaya A, Kigula-Mugambe JB, Kavuma A, et al. Cancer of the
breast: 5-year survival in a tertiary hospital in Uganda. Br J Cancer
2008; 99: 63-67.

Sariego J. Patterns of breast cancer presentation in the United
States: does geography matter? Am Surg 2009; 75: 545-49.
Ng-Kamstra JS, Dare A, Patra |, et al, for the Million Death Study
Collaborators. Deaths from acute abdominal conditions and
geographic access to surgical care in India: a nationally
representative population-based spatial analysis. Lancet 2015; 385
(Global Surgery special issue): S32.

Hider P, Wilson L, Rose ], Weiser TG, Gruen R, Bickler SW. The
role of facility-based surgical services in addressing the national
burden of disease in New Zealand: an index of procedure
frequency based on country-specific disease prevalence. Surgery
(in press).

Shrime MG DK, Daniels K, Meara JGM. Half a billion surgical
cases: aligning surgical delivery with best-performing health
systems. Surgery (in press).

The World Bank. Health expenditure per capita. 2009-13.
http://data.worldbank.org/indicator/SH.XPD.PCAP (accessed
Sept 26, 2014).

TNS New Zealand. Assessing the demand for elective surgery
amongst New Zealanders. September, 2013. http://www.
healthfunds.org.nz/pdf/Assessing%20the%20demand%20for%20
Elective%20Surgery%20for%20release.pdf (accessed

Sept 26, 2014).

WHO, World Bank. Monitoring progress towards universal health
coverage at country and global levels. May, 2014. Geneva: World
Health Organization, World Bank Group, 2014.

WHO. Everybody’s business: strengthening health systems to
improve health outcomes. WHO’s framework for action, 2007.
World Health Organization, 2007 http://www.who.int/
healthsystems/strategy/everybodys_business.pdf (accessed
March 19, 2015).

Kutzin J. Towards universal health care coverage: a goal-oriented
framework for policy analysis. Washington, DC: World Bank, 2000.
Vega J. Universal health coverage: the post-2015 development
agenda. Lancet 2013; 381: 179-80.

Scheiber GJ, Gottret P, Fleisher LK, Leive AA. Financing global
health: mission unaccomplished. Health Aff 2997; 26: 921-34.

Xu K, Evans DB, Kawabata K, Zeramdini R, Klavus ], Murray CJ.
Household catastrophic health expenditure: a multicountry
analysis. Lancet 2003; 362: 111-17.

van Doorslaer E, O’'Donnell O, Rannan-Eliya RP, et al. Effect of
payments for health care on poverty estimates in 11 countries in
Asia: an analysis of household survey data. Lancet 2006;

368: 1357-64.

Hamid SA, Ahsan SM, Begum A. Disease-specific impoverishment
impact of out-of-pocket payments for health care: evidence from
rural Bangladesh. Appl Health Econ Health Policy 2014; 12: 421-33.
Jan S, Kimman M, Peters SA, Woodward M. Socioeconomic
consequences of surgery for cancer in South-East Asia: results from
the ACTION Study. Surgery (in press).

49

50

51

52

53

54

55

56

57

58

59

60

61

62

63

64

65

66

67

68

69

Verguet S, Alkire BC, Bickler SW, et al. Timing and cost of scaling
up surgical services in low-income and middle-income countries
from 2012 to 2030: a modelling study. Lancet Glob Health 2015;

3 (Global Surgery special issue): S28-37.

Price R, Sergelen O, Unursaikhan C. Improving surgical care in
Mongolia: a model for sustainable development. World J Surg 2013;
37:1492-99.

Esquivel MM, Molina G, Uribe-Leitz T, et al. Proposed minimum
rates of surgery to support desirable health outcomes: an
observational study based on four strategies. World ] Surg

(in press).

Verguet S, Jamison DT. Estimates of performance in the rate of
decline of under-five mortality for 113 low- and middle-income
countries, 1970-2010. Health Policy Plan 2014; 29: 151-63.

Verguet S, Norheim OF, Olson ZD, Yamey G, Jamison DT. Annual
rates of decline in child, maternal, HIV, and tuberculosis mortality
across 109 countries of low and middle income from 1990 to 2013:
an assessment of the feasibility of post-2015 goals.

Lancet Glob Health 2014; 2: €698-709.

Chao TE, Sharma K, Mandigo M, et al. Cost-effectiveness of surgery
and its policy implications for global health: a systematic review and
analysis. Lancet Glob Health 2014; 2: e334-45.

Mock CN, Donkor P, Gawande A, Jamison DT, Kruk ME,

Debas HT, for the DCP3 Essential Surgery Author Group. Essential
surgery: key messages from Disease Control Priorities, 3rd edition.
Lancet 2015; published online Feb 4. http://dx.doi.org/10.1016/
S0140-6736(15)60091-5.

Bloom DE, Cafiero ET, Jané-Llopis E, et al. The global economic
burden of noncommunicable diseases. Geneva: World Economic
Forum, 2011.

Jamison DT, Summers LH, Alleyne G, et al. Global health

2035: a world converging within a generation. Lancet 2013;

382: 1898-955.

Alkire BC, Shrime MG, Dare A]J, Vincent JR, Meara ]G. Global
economic consequences of selected surgical diseases: a modelling
study. Lancet Glob Health 2015; 3 (Global Surgery special

issue): $21-27.

Molina G, Esquivel MM, Uribe-Leitz T, et al. Avoidable maternal
and neonatal deaths associated with improving access to caesarean
delivery in countries with low caesarean delivery rates: an ecological
modelling analysis. Lancet 2015; 385 (Global Surgery

special issue): $33.

Norheim OF, Jha P, Admasu K, et al. Avoiding 40% of the
premature deaths in each country, 2010-30: review of national
mortality trends to help quantify the UN Sustainable Development
Goal for health. Lancet 2014; 385: 239-52.

Mahler H. Surgery and health for all. Address to the XXII Biennial
World Congress of the International College of Surgeons.

June 29, 1980, Mexico City. http://www.who.int/surgery/strategies/
Mahler1980speech.pdf (accessed March 19, 2015).

Copenhagen Consensus 2008—Results. Frederiksberg, Denmark:
Copenhagen Consensus, 2008. http://www.copenhagenconsensus.
com/sites/default/files/cc08_results_final_0.pdf (accessed

March 19, 2015).

The PLoS Medicine Editors. A crucial role for surgery in

reaching the UN Millennium Development Goals. PLoS Med 2008;
5: e182.

Farmer PE, Kim JY. Surgery and global health: a view from beyond
the OR. World ] Surg 2008; 32: 533-36.

Farmer P, Mukherjee J. Ebola’s front lines. Boston Globe (Boston),
Sept 24, 2014.

Kim JY, Farmer P, Porter ME. Redefining global health-care
delivery. Lancet 2013; 382: 1060—69.

Mills A. Health care systems in low- and middle-income countries.
N Engl ] Med 2014; 370: 552-57,

Morgan R, Ensor T. The regulation of private hospitals in Asia.

Int ] Health Plann Manage 2014; published online May 13.
DOI:10.1002/hpm. 2257

Thaddeus S, Maine D. Too far to walk: maternal mortality in
context. Soc Sci Med 1994; 38: 1091-110.

Grimes CE, Bowman KG, Dodgion CM, Lavy CB. Systematic review
of barriers to surgical care in low-income and middle-income
countries. World J Surg 2011; 35: 941-50.

www.thelancet.com Vol 386 August 8, 2015



The Lancet Commissions

70

71

72

73

74

75

76

78

79

80

81

82

83

84

85

86

87

88

89

90

DeJong J. Traditional medicine in Sub-Saharan Africa: its
importance and potential policy options. Policy, Research, and
External Affairs working papers; no. WPS 735. Population, health,
and nutrition. 1991. http://documents.worldbank.org/curated/
en/1991/07/699932/traditional-medicine-sub-saharan-africa-
importance-potential-policy-options (accessed March 19, 2015).
WHO. Traditional medicine strategy 2002-05. 2002. http:/ /www.
wpro.who.int/health_technology/book_who_traditional_medicine_
strategy_2002_2005.pdf (accessed March 19, 2015).

Nielsen K, Mock C, Joshipura M, Rubiano AM, Zakariah A,

Rivara F. Assessment of the status of prehospital care in 13 low- and
middle-income countries. Prehosp Emerg Care 2012; 16: 381-89.
O’Neill K, Takane M, Sheffel A, Abou-Zahr C, Boerma T.
Monitoring service delivery for universal health coverage: the
Service Availability and Readiness Assessment.

Bull World Health Organ 2013; 91: 923-31.

Kushner AL, Cherian MN, Noel L, Spiegel DA, Groth S, Etienne C.
Addressing the Millennium Development Goals from a surgical
perspective: essential surgery and anesthesia in 8 low- and middle-
income countries. Arch Surg 2010; 145: 154-59.

WHO. Zambia service availability and readiness assessment 2010
summary report. http://www.who.int/healthinfo/systems/zmb_
sara_report_2010_web.pdf (accessed March 19, 2015).

Henry JA, Windapo O, Kushner AL, Groen RS, Nwomeh BC. A
survey of surgical capacity in rural southern Nigeria: opportunities
for change. World J Surg 2012; 36: 2811-18.

Wagenaar BH, Gimbel S, Hoek R, et al. Stock-outs of essential
health products in Mozambique—longitudinal analyses from 2011
to 2013. Trop Med Int Health 2014; 19: 791-801.

Ahmed SM, Evans TG, Standing H, Mahmud S. Harnessing
pluralism for better health in Bangladesh. Lancet 2013;

382: 1746-55.

Gallien ], Rashkova I, Atun RA, Yadav P. National drug stockout
risks in Africa: analysis of the global fund disbursement process for
procurement from 2002 to 2013. Ross School of Business Working
Paper number 1241. May, 2014. http://deepblue.lib.umich.edu/
bitstream/handle/2027.42/107445/1241_Yadav.pdf?sequence=1
(accessed March 19, 2015).

LeBrun DG, Chackungal S, Chao TE, et al. Prioritizing essential
surgery and safe anesthesia for the post-2015 Development Agenda:
operative capacities of 78 district hospitals in 7 low- and middle-
income countries. Surgery 2014; 155: 365-73.

WHO. Guidelines for health care equipment donations. 1997,
http://www.who.int/medical_devices/publications/en/Donation_
Guidelines.pdf (accessed March 19, 2015).

Perry L, Malkin R. Effectiveness of medical equipment donations to
improve health systems: how much medical equipment is broken
in the developing world? Med Biol Eng Comput 2011; 49: 719-22.
Mollura DJ, Shah N, Mazal ], Group RADAIDCW, and the
RAD-AID Conference Writing Group. White paper report of the
2013 RAD-AID Conference: improving radiology in resource-
limited regions and developing countries. ] Am Coll Radiol 2014;
11: 913-19.

Hanche-Olsen TP, Alemu L, Viste A, Wisborg T, Hansen KS.
Trauma care in Africa: a status report from Botswana, guided by the
World Health Organization’s “Guidelines for Essential Trauma
Care”. World ] Surg 2012; 36: 2371-83.

Benediktsson H, Whitelaw J, Roy I. Pathology services in
developing countries: a challenge. Arch Pathol Lab Med 2007;

131: 1636-39.

Mock C, Nguyen S, Quansah R, Arreola-Risa C, Viradia R,
Joshipura M. Evaluation of trauma care capabilities in four
countries using the WHO-IATSIC Guidelines for Essential Trauma
Care. World J Surg 2006; 30: 946-56.

Tagny CT, Owusu-Ofori S, Mbanya D, Deneys V. The blood donor
in sub-Saharan Africa: a review. Transfus Med 2010; 20: 1-10.

Tapko JB, Toure B, Sambo LG. Status of blood safety in the WHO
African region. Report of the 2010 Survey. http://www.afro.who.int/
index.php?option=com_docmané&task=doc_
download&gid=9135&Itemid=2593 (accessed March 19, 2015).
WHO. Blood safety and availability. 2013. http://www.who.int/
mediacentre/factsheets/fs279/en/ (accessed March 20, 2015).

van der Poel CL, Seifried E, Schaasberg WP. Paying for blood
donations: still a risk? Vox Sang 2002; 83: 285-93.

www.thelancet.com Vol 386 August 8, 2015

91

92

93

94

95

96

97

98

99

100

101

102

103

104

105

106

107

108

109

110

111

112

113

114

Weissman ]S, Rothschild JM, Bendavid E, et al. Hospital workload
and adverse events. Med Care 2007; 45: 448-55.

Rehmani R. Emergency section and overcrowding in a university
hospital of Karachi, Pakistan. ] Pak Med Assoc 2004; 54: 233-37.
Grimes CE, Law RSL, Borgstein ES, Mkandawire NC, Lavy CBD.
Systematic review of met and unmet need of surgical disease in
rural sub-Saharan Africa. World J Surg 2012; 36: 8-23.

Funk LM, Conley DM, Berry WR, Gawande AA. Hospital
management practices and availability of surgery in sub-Saharan
Africa: a pilot study of three hospitals. World J Surg 2013;
37:2520-28.

Dexter F, Epstein RH. Operating room efficiency and scheduling.
Curr Opin Anaesthesiol 2005; 18: 195-98.

Raykar NP, Yorlets RR, Liu C, et al. A qualitative study exploring
contextual challenges to surgical care provision in 21 LMICs. Lancet
2015; 385 (Global Surgery special issue): S15.

Marchal B, Dedzo M, Kegels G. Turning around an ailing district
hospital: a realist evaluation of strategic changes at Ho Municipal
Hospital (Ghana). BMC Public Health 2010; 10: 787.

King M, Bewes P, Cairns J, Thornton J, eds. Primary surgery, vol 1.
Non-trauma. Oxford: Oxford University Press, 1990.

Holmberg S, Rothstein B. Dying of corruption.

Health Econ Policy Law 2011; 6: 529—47.

Sachan D. Tackling corruption in Indian medicine. Lancet 2013;
382: €23-24.

Ng-Kamstra JS, Arya S, Chung TE, et al. Mapping the playing
field—a novel web-based strategy to identify non-governmental
actors in global surgery. Lancet 2015; 385 (Global Surgery special
issue): S55.

Welling DR, Ryan JM, Burris DG, Rich NM. Seven sins of
humanitarian medicine. World J Surg 2010; 34: 466-70.

Farmer P, Kleinman A, Kim ], Basilico M. Reimagining global
health: an introduction. California: University of California Press,
2013

Mussa AH, Pfeiffer ], Gloyd SS, Sherr K. Vertical funding,
non-governmental organizations, and health system strengthening:
perspectives of public sector health workers in Mozambique.

Hum Resour Health 2013; 11: 26.

Mock C. Strengthening prehospital trauma care in the absence of
formal emergency medical services. World J Surg 2009; 33: 2510-11.
Hadi A. An approach to reaching the poor and disadvantaged to
promote health equity in rural Bangladesh. BRAC Health Research
Report 2004. http://research.brac.net/reports/approach_to_
reaching_poor_to_promote_health_equity_pdf (accessed

Jan 1, 2015).

Bergstrém S, Goodburn E. The role of traditional birth attendants
in the reduction of maternal mortality. In: De Brouwere V,

Van Lerberghe W, eds. Safe motherhood strategies: a review of the
evidence. Antwerp, Belgium: ITGPress; 2001: 77-95.

Liu A, Sullivan S, Khan M, Sachs S, Singh P. Community health
workers in global health: scale and scalability. Mt Sinai ] Med 2011;
78: 419-35.

Roy N, Murlidhar V, Chowdhury R, et al. Where there are no
emergency medical services-prehospital care for the injured in
Mumbeai, India. Prehosp Disaster Med 2010; 25: 145-51.

Thomson Reuters Foundation, Dechert LLP, Intel Corporation,
Carrington, Coleman, Sloman & Blumenthal LLP. Good Samaritan
Laws: a comparative study of laws that protect first responders who
assist accident victims. A research note by Dechert for SaveLIFE
Foundation, May, 2014. http://www.trust.org/
publication/?id=7be34cce-ea0d-4c90-8b39-53427acf4c43 (accessed
Jan 1, 2015).

Tiska MA, Adu-Ampofo M, Boakye G, Tuuli L, Mock CN. A model
of prehospital trauma training for lay persons devised in Africa.
Emerg Med ] 2004; 21: 237-39.

Jayaraman S, Mabweijano JR, Lipnick MS, et al. First things first:
effectiveness and scalability of a basic prehospital trauma care
program for lay first-responders in Kampala, Uganda. PLoS One
2009; 4: €6955.

Donabedian A. The quality of care. How can it be assessed? JAMA
1988; 260: 1743—48.

Awojobi OA. Twenty years of primary care surgery in Ibarapa.
Nig J Ophthalmol 2003; 11: 49-53.



The Lancet Commissions

620

115

116

117

118

119

120

121

122

123

124

125

126

127

128

129

130

131

132

133

134

135

Gawande AA, Thomas EJ, Zinner MJ, Brennan TA. The incidence
and nature of surgical adverse events in Colorado and Utah in 1992.
Surgery 1999; 126: 66-75.

Mendis S, Fukino K, Cameron A, et al. The availability and
affordability of selected essential medicines for chronic diseases in
six low- and middle-income countries. Bull World Health Organ
2007; 85: 279-88.

WHO. WHO guidelines for safe surgery, 1st edn. Geneva: World
Health Organization, 2008.

Luboga S, Macfarlane SB, von Schreeb J, et al, and the Bellagio
Essential Surgery Group (BESG). Increasing access to surgical
services in sub-Saharan Africa: priorities for national and
international agencies recommended by the Bellagio Essential
Surgery Group. PLoS Med 2009; 6: €1000200.

Hammer |, Jack W. Designing incentives for rural health care
providers in developing countries. J Dev Econ 2002; 69: 297-303.
Pakenham-Walsh N, Bukachi F, Stancliffe R. Healthcare
information for all by 2015. Presentation. August 2006; 26: 2009.
http://www.hifa2015.org/wp-content/uploads/Neil-Pakenham-
Walsh-HIFA.pdf (accessed March 20, 2015).

Roberts I, Shakur H, Afolabi A, et al, and the CRASH-2
collaborators. The importance of early treatment with tranexamic
acid in bleeding trauma patients: an exploratory analysis of the
CRASH-2 randomised controlled trial. Lancet 2011;

377:1096-101, el-2.

Maru DS, Schwarz R, Jason A, Basu S, Sharma A, Moore C.
Turning a blind eye: the mobilization of radiology services in
resource-poor regions. Global Health 2010; 6: 18.

Harris RD, Marks WM. Compact ultrasound for improving
maternal and perinatal care in low-resource settings: review of the
potential benefits, implementation challenges, and public health
issues. J Ultrasound Med 2009; 28: 1067-76.

Dyro J. Clinical engineering handbook: London: Elsevier Academic
Press, 2004.

Mullally S. Clinical engineering effectiveness in developing world
hospitals. Masters thesis, Carleton University, 2008. https://curve.
carleton.ca/system/files/theses/29435.pdf (accessed

March 5, 2015).

Jan Swasthya. Appropriate technology for health care. Sahyog, 2006.
http://www.jssbilaspur.org/activities/technology.php (accessed

Dec 15, 2014).

Anderson FW. Building Academic Partnerships to reduce maternal
morbidity and mortality. Michigan: Michigan Publishing,
University of Michigan Library. 2013. http://open.umich.edu/sites/
default/files/building-academic-partneships-reduce-maternal-
morbidity-mortality-anderson.pdf (accessed March 20, 2015).
Folaranmi T. Health in Africa: challenges and opportunities.
Perspect Public Health 2014; 134: 14-15.

Matousek A, Paik K, Winkler E, et al. Community health workers
and smartphones for the detection of surgical site infections in
rural Haiti: a pilot study. Lancet 2015; 385 (Global Surgery special
issue): S47.

Ozgediz D, Galukande M, Mabweijano J, et al. The neglect of the
global surgical workforce: experience and evidence from Uganda.
World ] Surg 2008; 32: 1208-15.

Lemaire, ]. Elements necessary for the successful scale up of mobile
health in developing countries. White paper Commissioned by
advanced development for Africa 2011; 1. https://www.k4health.org/
sites/default/files/ADA_mHealth%20White%20Paper.pdf (accessed
March 20, 2015).

Ndlovu, K, Littman-Quinn, R, Park, E, Dikai, Z, Kovarik, CL.
Scaling up a mobile telemedicine solution in Botswana: keys to
sustainability. Front Public Health 2014; 2: 275.

Adeyi OA. Pathology services in developing countries-the West
African experience. Arch Pathol Lab Med 2011; 135: 183-86.

Kotsi T, Van Wassenhove LN, Hensen M. Medicine donations:
matching demand with supply in broken supply chains. INSEAD
Social Innovation Centre, 2014. http://centres.insead.edu/social-
innovation/what-we-do/documents/WP2014_19_TOM_ISIC_
Matching Demand_with_Supply_in_Broken_Supply_Chains.pdf
(accessed March 20, 2015).

Atiyeh BS, Gunn SWA, Hayek SN. Provision of essential surgery in
remote and rural areas of developed as well as low and middle
income countries. Int J Surg 2010; 8: 581-85.

136

137

138

139

140

141

142

143

144

145

146

147

148

149

150

151

152

153

154

155

156

157

Williams SC, Schmaltz SP, Morton DJ, Koss RG, Loeb JM. Quality
of care in U.S. hospitals as reflected by standardized measures,
2002-2004. N Engl ] Med 2005; 353: 255-64.

Haynes AB, Weiser TG, Berry WR, et al, and the Safe Surgery Saves
Lives Study Group. A surgical safety checklist to reduce morbidity
and mortality in a global population. N Engl | Med 2009;

360: 491-99.

Kwok AC, Funk LM, Baltaga R, et al. Implementation of the World
Health Organization surgical safety checklist, including
introduction of pulse oximetry, in a resource-limited setting.

Ann Surg 2013; 257: 633-39.

Kraiselburd S, Yadav P. Supply chains and global health: an
imperative for bringing operations management scholarship into
action. Prod Oper Manag 2013; 22: 377-81.

Arney L, Yadav P, Miller R, Wilkerson T. Improving procurement
practices in developing country health programs. Ann Arbor:
William Davidson Institute, University of Michigan, 2014.

WHO. Organization of referral systems—a summary of key
processes to guide health services managers. Geneva: World Health
Organization, 2000. www.who.int/management/referralnotes.doc
(accessed Jan 1, 2015).

Directorate of Health Services, Kerala. Referral guidelines for the
common conditions for institutions under DME & DHS in Kerala.
Kerala: Government of Kerala, 2012.

Gupta D. Surgical suites’ operations management. Prod Oper Manag
2007; 16: 689-700.

Christian Medical College, Vellore. Patient care services at the
Christian Medical College, Vellore. http://www.cmch-vellore.edu/
pdf/patients/CMC, in service of the nation since 1900.pdf (accessed
March 20, 2015).

Watters DAK, Ewing H, McCaig E. Three phases of the Pacific
Islands Project (1995-2010). ANZ J Surg 2012; 82: 318-24.

Casey KM. The global impact of surgical volunteerism.

Surg Clin North Am 2007; 87: 949—60.

Shukla S, Sinha SS. Reclaiming public health through
community-based monitoring. Municipal Services Project,
Occasional Paper No 27. September ,2014. http://www.
municipalservicesproject.org/sites/municipalservicesproject.org/
files/publications/OccasionalPaper27_Shukla-Saha_Reclaiming_
Public_Health_through_CBM_Case_Maharashtra_India_Aug2014.
pdf (accessed March 20, 2015).

Chéne M. Anticorruption Progress in Georgia, Liberia, Rwanda.
Report from Transparency International Helpdesk, 2011; 1. http://
www.transparency.org/whatwedo/answer/anti_corruption_
progress_in_georgia_liberia_rwanda. (accessed March 20, 2015).
WHO. The world health report 2006: working together for health.
Geneva: World Health Organization, 2006. http:/ /www.who.int/
whr/2006/whr06_en.pdf (accessed March 20, 2015).

Campbell ], Dussault G, Buchan J, et al. A universal truth: no
health without a workforce. Third Global Forum on Human
Resources for Health, Recife, Brazil. 2013. World Health
Organisation. http://www.who.int/workforcealliance/knowledge/
resources/ GHWA_AUniversalTruthReport.pdf (accessed

March 20, 2015).

Holmer H, Lantz A, Kunjumen T, et al. Global distribution of
surgeons, anaesthesiologists, and obstetricians. Lancet Glob Health
2015; 3: S9-11.

Holmer H, Shrime M, Riesel JN, Meara ]G, Hagander L. Towards
closing the gap of the global surgeon, anaesthesiologist and
obstetrician workforce: thresholds and projections towards 2030.
Lancet 2015; 385 (Global Surgery special issue): S40.

UN World Population Prospects. The 2012 Revision. http://esa.
un.org/wpp/index.htm.2014 (accessed Dec 18, 2014).

Daniels KM, Riesel N, Meara JG. The scale-up of the surgical
workforce. Lancet 2015; 385 (Global Surgery special issue): S41.
Raykar NP, Bowder, AN, Charles Liu, et al. Geospatial mapping to
estimate timely access to surgical care in nine low-income and
middle-income countries. Lancet 2015; 385 (Global Surgery special
issue): S16.

Chu K, Rosseel P, Gielis P, Ford N. Surgical task shifting in
sub-Saharan Africa. PLoS Med 2009; 6: €1000078.

Mkandawire N, Ngulube C, Lavy C. Orthopaedic clinical officer
program in Malawi: a model for providing orthopaedic care.

Clin Orthop Relat Res 2008; 466: 2385-91.

www.thelancet.com Vol 386 August 8, 2015



The Lancet Commissions

158 Chilopora G, Pereira C, Kamwendo F, Chimbiri A, Malunga E,
Bergstrom S. Postoperative outcome of caesarean sections and
other major emergency obstetric surgery by clinical officers and
medical officers in Malawi. Hum Resour Health 2007; 5: 17.

Pereira C, Cumbi A, Malalane R, et al. Meeting the need for
emergency obstetric care in Mozambique: work performance and
histories of medical doctors and assistant medical officers trained
for surgery. BJOG 2007; 114: 1530-33.

WHO. Task shifting: global recommendations and guidelines. 2008.
http://www.who.int/healthsystems/TTR-TaskShifting.pdf (accessed
March 20, 2015).

Chowdhury S, Chowdhury Z. Tubectomy by paraprofessional
surgeons in rural Bangladesh. Lancet 1975; 2: 567-69.

Bergstrém S, McPake B, Pereira C, Dovlo D. Workforce innovations
to expand the capacity for surgical services. In: Debas HT, Donkor
P, Gawande A, Jamison DT, Kruk ME, Mock CN, eds. Disease
control priorities, 3rd edn, vol 1. Essential surgery. Washington, DC:
World Bank, 2015: 307-16.

WHO. Optimising health worker roles to improve access to key
maternal and newborn health interventions through task shifting.
2012. http://www.optimisemnh.org (accessed Jan 24, 2013).
Federspiel FM, Mukhopadhyay S, Milsom P, Scott JW, Riesel JN,
Meara JG. Global surgical and anaesthetic task shifting: a
systematic literature review and survey. Lancet 2015; 385 (Global
Surgery special issue): S$46.

Meo G, Andreone D, De Bonis U, et al. Rural surgery in southern
Sudan. World ] Surg 2006; 30: 495-504.

White SM, Thorpe RG, Maine D. Emergency obstetric surgery
performed by nurses in Zaire. Lancet 1987; 2: 612-13.

Galukande M, Kaggwa S, Sekimpi P, et al. Use of surgical task
shifting to scale up essential surgical services: a feasibility analysis
at facility level in Uganda. BMC Health Serv Res 2013; 13: 292.
Wilson A, Lissauer D, Thangaratinam S, Khan KS, MacArthur C,
Coomarasamy A. A comparison of clinical officers with medical
doctors on outcomes of caesarean section in the developing world:
meta-analysis of controlled studies. BMJ 2011; 342: d2600.

Chu KM, Ford NP, Trelles M. Providing surgical care in Somalia:

a model of task shifting. Confl Health 2011; 5: 12.

Tyson AF, Msiska N, Kiser M, et al. Delivery of operative pediatric
surgical care by physicians and non-physician clinicians in Malawi.
Int J Surg 2014; 12: 509-15.

Bajunirwe F, Twesigye L, Zhang M, Kerry VB, Bangsberg DR.
Influence of the US President’s Emergency Plan for AIDS Relief
(PEPfAR) on career choices and emigration of health-profession
graduates from a Ugandan medical school: a cross-sectional study.
BM] Open 2013; 3: e002875.

Abioye IA, Ibrahim NA, Odesanya MO, Wright KO. The future of
trauma care in a developing country: interest of medical students
and interns in surgery and surgical specialties. Int J Surg 2012;

10: 209-12.

Kahn D, Pillay S, Veller MG, Panieri E, Westcott M]. General
surgery in crisis—comparatively low levels of remuneration.

S Afr J Surg 2006; 44: 96, 98-99, 102.

Lantz AH, Holmer H, Finlayson S, et al. International migration of
surgeons, anaesthesiologists, and obstetricians. Lancet Global Health
2015: 3 (Global Surgery special issue): S11-12.

Mullan F. The metrics of the physician brain drain. N Engl ] Med
2005; 353: 1810-18.

Burch VC, McKinley D, van Wyk J, et al. Career intentions of
medical students trained in six sub-Saharan African countries.
Educ Health (Abingdon) 2011; 24: 614.

Smith DM. Barriers facing junior doctors in rural practice.

Rural Remote Health 2005; 5: 348.

Attah CA. Surgery in rural Nigeria—problems, challenges and
recommendations. S Afr J Surg 1993; 31: 106-08.

Mullan F, Frehywot S, Omaswa F, et al. Medical schools in
sub-Saharan Africa. Lancet 2011; 377: 1113-21.

Frenk ], Chen L, Bhutta ZA, et al. Health professionals for a new
century: transforming education to strengthen health systems in an
interdependent world. Lancet 2010; 376: 1923-58.

Cumbi A, Pereira C, Malalane R, et al. Major surgery delegation to
mid-level health practitioners in Mozambique: health professionals’
perceptions. Hum Resour Health 2007; 5: 27.

159

160

161

162

163

164

165

166

167

168

169

170

171

172

173

174

175

176

177
178
179

180

181

www.thelancet.com Vol 386 August 8, 2015

182

183

184

185

186

187

188

189

190

191

192

193

194

195

196

197

198

199

200

201

202

Bode CO, Olatosi J, Amposah G, Desalu I. Has the middle-level
anaesthesia manpower training program of the West African
College of Surgeons fulfilled its objectives? Anaesth Intensive Care
2013; 41: 359-62.

Binagwaho A, Kyamanywa P, Farmer PE, et al. The human
resources for health program in Rwanda—new partnership.

N Engl ] Med 2013; 369: 2054-59.

Olapade-Olaopa EO, Baird S, Kiguli-Malwadde E, Kolars JC.
Growing partnerships: leveraging the power of collaboration
through the Medical Education Partnership Initiative. Acad Med
2014; 89 (suppl 8): S19-23.

Sawatsky AP, Parekh N, Muula AS, Bui T. Specialization training in
Malawi: a qualitative study on the perspectives of medical students
graduating from the University of Malawi College of Medicine.
BMC Med Educ 2014; 14: 2.

Grady K. Safer Anaesthesia From Education (SAFE) obstetric
anaesthesia course. 2014. http://www.aagbi.org/international/
international-relations-committee/refresher-courses (accessed
Sept 20, 2014).

The World Federation of Societies of Anaesthesiologists (WFSA).
WEFSA Fellowship Training Programs 2014. http://www.wfsahq.org/
training-programs/50-wfsa-fellowship-training-programs (accessed
Dec 5, 2014).

Elobu AE, Kintu A, Galukande M, et al. Evaluating international
global health collaborations: perspectives from surgery and
anesthesia trainees in Uganda. Surgery 2014; 155: 585-92.

Crisp N, Chen L. Global supply of health professionals.

N Engl | Med 2014; 370: 950-57.

Curran V, Rourke L, Snow P. A framework for enhancing
continuing medical education for rural physicians: a summary of
the literature. Med Teach 2010; 32: e501-08.

Kakande I, Mkandawire N, Thompson MIW. A review of surgical
capacity and surgical education programmes in the COSECSA
region. East Cent Afr] Surg 2011; 16: 6-34.

Anderson FW, Obed SA, Boothman EL, Opare-Ado H. The public
health impact of training physicians to become obstetricians and
gynecologists in Ghana. Am J Public Health 2014;

104 (suppl 1): S159-65.

Frank JR, Langer B. Collaboration, communication, management,
and advocacy: teaching surgeons new skills through the CanMEDS
Project. World J Surg 2003; 27: 972-78.

Swing SR. Assessing the ACGME general competencies: general
considerations and assessment methods. Acad Emerg Med 2002;

9: 1278-88.

India MCo. Medical Council of India salient features of
postgraduate medical education regulations, 2013. http://www.
mciindia.org/RulesandRegulations/
PGMedicalEducationRegulations2000.aspx (accessed Dec 11, 2014).
Rushwan H, Khaddaj S, Knight L, Scott R. Need for a global
obstetric fistula training strategy. Int | Gynaecol Obstet 2012;

119 (suppl 1): S76-79.

McGaghie WC, Issenberg SB, Cohen ER, Barsuk JH, Wayne DB.
Does simulation-based medical education with deliberate practice
yield better results than traditional clinical education? A meta-
analytic comparative review of the evidence. Acad Med 2011;

86: 706-11.

Meneses KD, Yarbro CH. An evaluation of the Train the Trainer
International Breast Health and Breast Cancer Education: lessons
learned. J Cancer Educ 2008; 23: 267-71.

Rutebemberwa E, Kinengyere AA, Ssengooba F, Pariyo GW,
Kiwanuka SN. Financial interventions and movement restrictions
for managing the movement of health workers between public and
private organizations in low- and middle-income countries.
Cochrane Database Syst Rev 2014; 2: CD009845.

White CD, Willett K, Mitchell C, Constantine S. Making a
difference: education and training retains and supports rural and
remote doctors in Queensland. Rural Remote Health 2007; 7: 700.
Cherian M, Choo S, Wilson I, et al. Building and retaining the
neglected anaesthesia health workforce: is it crucial for health
systems strengthening through primary health care?

Bull World Health Organ 2010; 88: 637-39.

Makapela NC, Useh U. Rural allowance and the retention of health
professionals in selected hospitals in the North West Province of
South Africa. | Hum Ergol (Tokyo) 2013; 44: 129-38.

621



The Lancet Commissions

622

203

204

205

206

207

208

209

210

211

212

21

[}

214

215

216

217

218

219

220

222

223

224

225

226

Kolstad JR. How to make rural jobs more attractive to health
workers. Findings from a discrete choice experiment in Tanzania.
Health Econ 2011; 20: 196-211.

Isah JB. The rural surgeon and ivory towers. World ] Surg 2008;

32: 503-04.

WHO. Increasing access to health workers in remote and rural
areas through improved retention: global policy recommendations.
2010. http://www.searo.who.int/nepal /mediacentre/2010_
increasing_access_to_health_workers_in_remote_and_rural_areas.
pdf (accessed March 20, 2015).

Mwanika A, Okullo I, Kaye DK, et al. Perception and valuations of
community-based education and service by alumni at Makerere
University College of Health Sciences. BMC Int Health Hum Rights
2011; 11 (suppl 1): S5.

Birnighausen T, Bloom DE. Financial incentives for return of
service in underserved areas: a systematic review.

BMC Health Serv Res 2009; 9: 86.

Edler AA, Gipp MS. Teaching nonphysician anesthesia providers in
Tanzania: a movement toward sustainable healthcare development.
Int Anesthesiol Clin 2010; 48: 59-69.

Cullen TJ, Hart LG, Whitcomb ME, Rosenblatt RA. The National
Health Service Corps: rural physician service and retention.

J Am Board Fam Pract 1997; 10: 272-79.

Pollock JD, Love TP, Steffes BC, Thompson DC, Mellinger J,
Haisch C. Is it possible to train surgeons for rural Africa? A report

of a successful international program. World J Surg 2011; 35: 493-99.

WHO, World Federation for Medical Education. Accreditation of
medical education institutions; report of a technical meeting
Copenhagen, Denmark, 2004. http://www.who.int/hrh/documents/
WEFME _report.pdf (accessed March 20, 2015).

Rhodes RS, Biester TW. Certification and maintenance of
certification in surgery. Surg Clin North Am 2007; 87: 825-36.
Rhodes RS, Biesten TW, Ritchie WP, Malangoni MA. Continuing
medical education activity and American Board of Surgery
examination performance. ] Am Coll Surg 2003; 196: 604-09.
Tucker AP, Miller A, Sweeney D, Jones RW. Continuing medical
education: a needs analysis of anaesthetists. Anaesth Intensive Care
2006; 34: 765-69.

Halverson AL, DaRosa DA, Borgstrom DC, et al. Evaluation of a
blended learning surgical skills course for rural surgeons.

Am ] Surg 2014; 208: 136—42.

Kuper H, Polack S, Mathenge W, et al. Does cataract surgery
alleviate poverty? Evidence from a multi-centre intervention study
conducted in Kenya, the Philippines and Bangladesh. PLoS One
2010; 5: e15431.

Finger RP, Kupitz DG, Fenwick E, et al. The impact of successful
cataract surgery on quality of life, household income and social
status in South India. PLoS One 2012; 7: e44268.

Essue BM, Li Q, Hackett ML, et al, and the VISIONARY Study
Team. A multicenter prospective cohort study of quality of life and
economic outcomes after cataract surgery in Vietnam: the
VISIONARY study. Ophthalmology 2014; 121: 2138-46.

Alkire B, Hughes CD, Nash K, Vincent JR, Meara JG. Potential
economic benefit of cleft lip and palate repair in sub-Saharan
Africa. World J Surg 2011; 35: 1194-201.

Chisholm D, Stanciole AE, Tan Torres Edejer T, Evans DB.
Economic impact of disease and injury: counting what matters.
BM] 2010; 340: c924.

Hammitt JK. Valuing mortality risk: theory and practice.

Environ Sci Technol 2000; 34: 1396-400.

Viscusi WK, Aldy JE. The value of a statistical life: a critical review
of market estimates throughout the world. J Risk Uncertain 2003;
27: 5-76.

Davies P. Could a passage to India be the way to get more surgical
experience? BM]J 2012; 345: e6637.

Arnquist S, Weintraub R. Cases in global health delivery. The indus
hospital: delivering free health care in Pakistan. Boston, MA:
Harvard Medical School, 2012.

Singh MG, Gambhir A, Dasgupta J. Innovation in India: affordable
innovations. In: Dutta S, ed. The Global Innovation Index 2011.
Paris, France: INSEAD, 2011.

Hutubessy R, Baltussen R, Tan-Torres Edejer T, Evans D.
Generalized cost-effectiveness anlaysis: an aid to decision making
in health. Geneva: World Health Organization; 2003.

227

228

229

230

23

iy

232

233

234

235

236

237

238

240

241

242

243

244

245

246

247

248

249

Storeng KT, Baggaley RF, Ganaba R, Ouattara F, Akoum MS,
Filippi V. Paying the price: the cost and consequences of emergency
obstetric care in Burkina Faso. Soc Sci Med 2008; 66: 545-57.

Borghi J, Hanson K, Acquah CA, et al. Costs of near-miss obstetric
complications for women and their families in Benin and Ghana.
Health Policy Plan 2003; 18: 383-90.

Honda A, Randaoharison PG, Matsui M. Affordability of emergency
obstetric and neonatal care at public hospitals in Madagascar.
Reprod Health Matters 2011; 19: 10-20.

Quayyum Z, Nadjib M, Ensor T, Sucahya PK. Expenditure on
obstetric care and the protective effect of insurance on the poor:
lessons from two Indonesian districts. Health Policy Plan 2010;

25: 237-47.

Ilbawi AM, Einterz EM, Nkusu D. Obstacles to surgical services in a
rural Cameroonian district hospital. World J Surg 2013; 37: 1208-15.
Brian G, Maher L, Ramke |, Palagyi A. Eye care in Fiji: a population-
based study of use and barriers. Ophthalmic Epidemiol 2012; 19: 43-51.
McCord C, Premkumar R, Arole S, Arole R. Efficient and effective
emergency obstetric care in a rural Indian community where most
deliveries are at home. Int ] Gynaecol Obstet 2001; 75: 297-307.
Schieber G, Baeza C, Kress D, Maier M. Financing health systems
in the 21st Century. In: Jamison DT, Breman ]G, Measham AR, et
al, eds. Disease control priorities in developing countries, 2nd edn.
Washington, DC: World Bank, 2006: 225-42.

Dielman JL, Yamey G, Johnson EK, Graves CM, Haakenstad A,
Meara JG. Tracking global expenditures on surgery: gaps in
knowledge hinder progress. Lancet Glob Health 2015; 3 (Global
Surgery special issue): S2—4.

Gutnik LA, Dielman J, Dare AJ, et al. Funding flows to global
surgery; an analysis of contributions from the US. Lancet 2015;

385 (Global Surgery special issue): S51.

Groen RS, Sriram VM, Kamara TB, Kushner AL, Blok L. Individual
and community perceptions of surgical care in Sierra Leone.

Trop Med Int Health 2014; 19: 107-16.

Ensor T, Ronoh J. Effective financing of maternal health services:

a review of the literature. Health Policy 2005; 75: 49-58.

Witter S, Khalid Mousa K, Abdel-Rahman ME, Hussein Al-Amin R,
Saed M. Removal of user fees for caesareans and under-fives in
northern Sudan: a review of policy implementation and
effectiveness. Int | Health Plann Manage 2013; 28: €95-120.

Witter S, Dieng T, Mbengue D, Moreira I, De Brouwere V. The
national free delivery and caesarean policy in Senegal: evaluating
process and outcomes. Health Policy Plan 2010; 25: 384-92.

Groen RS, Kamara TB, Nwomeh BC, Daoh KS, Kushner AL. Free
health care for under 5 year olds increases access to surgical care in
Sierra Leone: an analysis of case load and patient characteristics.
World J Surg 2013; 37: 1216-19.

Zhang XJ, Liang YB, Liu YP, et al. Implementation of a free cataract
surgery program in rural China: a community-based randomized
interventional study. Ophthalmology 2013; 120: 260-65.

Shrime MG, Verguet S, Johansson KA, Desalegn D, Jamison DT,
Kruk ME. Task-sharing or public finance for the expansion of
surgical access in rural Ethiopia: an extended cost-effectiveness
analysis. In: Debas H, Donkor P, Gawande AA, Jamison DT,

Kruk ME, Mock C, eds. Disease control priorities, 3rd edn, vol 1.
Essential surgery. Washington, DC: World Bank, 2015: 339-52.
Bennett S, Creese A, Monasch R. Health insurance schemes for
people outside formal sector employment. Analysis, Research &
Assessment Division. Geneva: World Health Organization, 1998.
Chu K, Davoodi H, Gupta S. Income distribution and tax and
government social spending policies in developing countries. IMF
Working Paper 62. Washington: IMF, 2000.

Quick J, Jay J, Langer A. Improving women'’s health through
universal health coverage. PLoS Med 2014; 11: €1001580.

Farmer PE, Nutt CT, Wagner CM, et al. Reduced premature
mortality in Rwanda: lessons from success. BM] 2013; 346: {65.
Basu S, Andrews J, Kishore S, Panjabi R, Stuckler D. Comparative
performance of private and public healthcare systems in low- and
middle-income countries: a systematic review. PLoS Med 2012;

9: €1001244.

Zurovac D, Sudoi RK, Akhwale WS, et al. The effect of mobile
phone text-message reminders on Kenyan health workers’
adherence to malaria treatment guidelines: a cluster randomised
trial. Lancet 2011; 378: 795-803.

www.thelancet.com Vol 386 August 8, 2015



The Lancet Commissions

250

251

252

253

254

255

256

257

258

259

260

261

262

263

264

265

266

267

268

270

271

Oxman AD, Fretheim A. Can paying for results help to achieve the
Millennium Development Goals? A critical review of selected
evaluations of results-based financing. J Evid Based Med 2009;
2:184-95.

Basinga P, Gertler PJ, Binagwaho A, Soucat AL, Sturdy J,
Vermeersch CM. Effect on maternal and child health services in
Rwanda of payment to primary health-care providers for
performance: an impact evaluation. Lancet 2011; 377: 1421-28.
Dickinson C. Is aid effectiveness giving us better health results?
London: HLSP Institute, 2011.

Organisation for Economic Cooperation and Development (OECD).
Applying strategic environmental assessment. Paris, France. 2006.
http:/ /www.oecd.org/dac/environment-development/37353858.pdf
(accessed March 20, 2015).

Department of Planning, Ministry of Health, Lilongwe, Republic of
Malawi. A Joint Programme of Work for a Health Sector Wide
Approach (SWAp) [2004-2010]. 2004. http://gametlibrary.
worldbank.org/FILES/466_Health%20Sector%20SWAp%20Malawi.
pdf (accessed March 20, 2015).

Orinda V, Kakande H, Kabarangira ], Nanda G, Mbonye AK.

A sector-wide approach to emergency obstetric care in Uganda.
Int J Gynaecol Obstet 2005; 91: 285-91.

McNee E. Rethinking Health Sector Wide Approaches through the
lens of aid effectiveness. Canberra, Australia: Crawford School of
Public Policy, The Australian National University, 2012.

McNee E. Rethinking health sector wide approaches through the
lens of aid effectiveness. Development Policy Centre Discussion
Paper 14. Canberra: Crawford School of Public Policy, The
Australian National University, 2012. http://devpolicy.anu.edu.au/
pdf/papers/DP_14_-_Rethinking_health_sector_wide_approaches_
through_the_lens_of_aid_effectiveness.pdf (accessed

March 22, 2015).

Stewart B, Khanduri P, McCord C, et al. Global disease burden of
conditions requiring emergency surgery. Br J Surg 2014; 101: e9-22.
Hsiao M, Morris SK, Malhotra A, Suraweera W, Jha P. Time-critical
mortality conditions in low-income and middle-income countries.
Lancet 2013; 381: 993-94.

Loevinsohn B, Harding A. Buying results? Contracting for health
service delivery in developing countries. Lancet 2005; 366: 676-81.
Lagarde M, Palmer N. The impact of contracting out on health
outcomes and use of health services in low and middle-income
countries. Cochrane Database Syst Rev 2009; 4: CD008133.

WHO. Health systems financing: the path to universal coverage.
Geneva: World Health Organization, 2010.

Makaka A, Breen S, Binagwaho A. Universal health coverage in
Rwanda: a report of innovations to increase enrolment in
community-based health insurance. Lancet 2012; 380: S7.
Lagomarsino G, Garabrant A, Adyas A, Muga R, Otoo N. Moving
towards universal health coverage: health insurance reforms in nine
developing countries in Africa and Asia. Lancet 2012; 380: 933-43.
Knaul FM, Gonzilez-Pier E, Gémez-Dantés O, et al. The quest for
universal health coverage: achieving social protection for all in
Mexico. Lancet 2012; 380: 1259-79.

Limwattananon S, Tangcharoensathien V, Tisayaticom K,
Boonyapaisarncharoen T, Prakongsai P. Why has the Universal
Coverage Scheme in Thailand achieved a pro-poor public subsidy
for health care? BMC Public Health 2012; 12 (suppl 1): S6.

Sadana RM, Lopez CD, Murray AD, Christopher JL, Iburg KM.
Comparative analyses of more than 50 household surveys on health
status_GPE Discussion Paper Series: No.15. Geneva: World Health
Organization.

SStansfield SK, Walsh J, Prata N, Evans T. Information to improve
decision making for health. In: Jamison DT, Breman ]G, Measham
AR, et al, eds. Disease control priorities in developing countries,
2nd edn. Washington, DC: World Bank, 2006: 1018-30.

Kinnon S, Steele D, Temesgen T. Living standards measurement
study surveys. In: Household sample surveys in developing and
transition countries. New York, NY: United Nations, 2005: 523-56.
Health Metrics Network. Technical note on the costs of alternative
approaches to collecting population and vital events data. http://
www.who.int/healthmetrics/resources/Technical_note_on_costs.
pdf?ua=1 (accessed March 20, 2015).

Multiple Indicator Cluster Surveys (MICS). April, 2014. http://www.
childinfo.org/mics.html (accessed Aug 15, 2014).

www.thelancet.com Vol 386 August 8, 2015

272

273

274

275

276

277

278

279

280

281

282

283

284

285

287

288

290

291

292

293

Multiple Indicator Cluster Surveys—Round 5. 2013. http://www.
childinfo.org/mics5_background.html (accessed Aug 15, 2014).
The Demographic and Health Surveys Program. Who we are.
http://dhsprogram.com/Who-We-Are/About-Us.cfm (accessed
Aug 16, 2014).

The World Bank. Living standards measurement study. http://
go.worldbank.org/IFS9WG7EOO (accessed Aug 16, 2014).

World Bank. Dataset Finder LSMS. http://iresearch.worldbank.org/
Isms/IsmssurveyFinder.htm (accessed Aug 29, 2014).

Atijosan O, Kuper H, Rischewski D, Simms V, Lavy C.
Musculoskeletal impairment survey in Rwanda: design of survey
tool, survey methodology, and results of the pilot study (a cross
sectional survey). BMC Musculoskelet Disord 2007; 8: 30.

Groen RS, Samai M, Petroze RT, et al. Pilot testing of a population-
based surgical survey tool in Sierra Leone. World ] Surg 2012;

36: 771-74.

Mock CN, Abantanga F, Cummings P, Koepsell TD. Incidence and
outcome of injury in Ghana: a community-based survey.

Bull World Health Organ 1999; 77: 955-64.

Ahmed M, Shah M, Luby S, Drago-Johnson P, Wali S. Survey of
surgical emergencies in a rural population in the Northern Areas of
Pakistan. Trop Med Int Health 1999; 4: 846-57.

Mock CN. nii-Amon-Koeti D; Maier, R V. Low Utilization of Formal
Medical Services by Injured Persons in a Developing Nation: Health
Service Data Underestimate the Importance of Trauma.

J Trauma Inj Infect Crit Care 1997; 42: 504-13.

Linden A, Maine R, Hedt-Gauthier B, et al. Validation of a
Community-Based Survey Assessing Non-Obstetric Surgical
Conditions in Burera District, Rwanda. Full paper submitted for
publication; 2015.

Hsiao M, Malhotra A, Thakur JS, et al, and the Million Death Study
Collaborators. Road traffic injury mortality and its mechanisms in
India: nationally representative mortality survey of 1.1 million
homes. BMJ Open 2013; 3: €002621.

Jagnoor J, Suraweera W, Keay L, Ivers RQ, Thakur J, Jha P, and the
Million Death Study Collaborators. Unintentional injury mortality
in India, 2005: nationally representative mortality survey of

1-1 million homes. BMC Public Health 2012; 12: 487.

Dikshit R, Gupta PC, Ramasundarahettige C, et al, and the Million
Death Study Collaborators. Cancer mortality in India: a nationally
representative survey. Lancet 2012; 379: 1807-16.

Jagnoor J, Bassani DG, Keay L, et al, and the Million Death Study
Collaborators. Unintentional injury deaths among children younger
than 5 years of age in India: a nationally representative study.

Inj Prev 2011; 17: 151-55.

WHO. Verbal autopsy standards: ascertaining and atrributing
causes of death. 2014. http://www.who.int/healthinfo/statistics/
verbalautopsystandards/en/ (accessed Dec 3, 2014).

Lofgren J, Makumbi F, Galiwango E, et al. Prevalence of treated and
untreated groin hernia in eastern Uganda. Br J Surg 2014;

101: 728-34.

Osen H, Chang D, Choo S, et al. Validation of the World Health
Organization tool for situational analysis to assess emergency and
essential surgical care at district hospitals in Ghana. World J Surg
2011; 35: 500-04.

Markin A, Barbero R, Leow J], et al. Inter-rater reliability of the
PIPES tool: validation of a surgical capacity index for use in
resource-limited settings. World J Surg 2014; 38: 2195-99.

Carlson LC, Lin JA, Ameh EA, et al. Moving from data collection to
application: a systematic literature review of surgical capacity
assessments and their applications. World J Surg 2015; published
online Jan 8. DOI:10.1007/s00268-014-2938-8.

Ekanem I-OA. History of cancer resgistration in the world and in
Nigeria. Presented at Institute of Human Virology, Abuja, April
7-10, 2009. http://ihvnigeria.org/ihvnweb/webnew/rokdownloads/
Cancer%20Registration%20Training%20lectures/HISTORY_OF _
CANCER_REGISTRATION_IN_THE_WORLD_AND_NIGERIA_
10.2.ppt (accessed March 20, 2015).

O'Reilly GM, Joshipura M, Cameron PA, Gruen R. Trauma
registries in developing countries: a review of the published
experience. Injury 2013; 44: 713-21.

Gruen RL, Gabbe BJ, Stelfox HT, Cameron PA. Indicators of the
quality of trauma care and the performance of trauma systems.
Br J Surg 2012; 99 (suppl 1): 97-104.

623



The Lancet Commissions

624

294

295

297

298

299

300

301

302

303

304

305

306

307

308

Stevens KA, Paruk F, Bachani AM, et al. Establishing hospital-based
trauma registry systems: lessons from Kenya. Injury 2013;

44 (suppl 4): S70-74.

Mehmood A, Razzak JA. Trauma registry—needs and challenges in
developing countries. | Pak Med Assoc 2009; 59: 807-08.

First Annual Report of the Registrar General of England and Wales,
1839. http://www.jstor.org/stable/2337712?seq=1#page_scan_tab_
contents (accessed March 20, 2015).

WHO. International Classification of Diseases (ICD). 2014. http://
www.who.int/classifications/icd/en/ (accessed Sept 7, 2014).
International Health Terminology Standards Development
Organisation. SNOMED CT—The Global Language of Healthcare.
http://www.ihtsdo.org/snomed-ct (accessed March 20, 2015).
Shiffman J, Smith S. Generation of political priority for global
health initiatives: a framework and case study of maternal mortality.
Lancet 2007; 370: 1370-79.

Shiffman J, Sultana S. Generating political priority for neonatal
mortality reduction in Bangladesh. Am ] Public Health 2013;

103: 623-31.

Weiser TG, Makary MA, Haynes AB, Dziekan G, Berry WR,
Gawande AA, and the Safe Surgery Saves Lives Measurement and
Study Groups. Standardised metrics for global surgical surveillance.
Lancet 2009; 374: 1113-17.

Ozgediz D, Hsia R, Weiser T, et al. Population health metrics for
surgery: effective coverage of surgical services in low-income and
middle-income countries. World J Surg 2009; 33: 1-5.

Gosselin R, Ozgediz D, Poenaru D. A square peg in a round hole?
Challenges with DALY-based “burden of disease” calculations in
surgery and a call for alternative metrics. World J Surg 2013;

37: 2507-11.

Poenaru D, Ozgediz D, Gosselin RA. Burden, need, or backlog: a
call for improved metrics for the global burden of surgical disease.
Int | Surg 2014; 12: 483-86.

UN System Task Team on the Post-2015 UN Development Agenda:
ECE, ESCAP, UNDESA, UNICEF, UNRISD, UN Women.
Addressing inequalities: the heart of the post-2015 agenda and the
future we want for all, 2012. http://www.un.org/millenniumgoals/
pdf/Think%20Pieces/10_inequalities.pdf (accessed March 23, 2015).
WHO. Global reference list of 100 core health indicators. Working
version 4: http://www.internationalhealthpartnership.net/
fileadmin/uploads/ihp/Documents/Key_Issues/One_M_E_
Platform/Global_RefList_Core_Indicators_V5_17Nov2014_
WithoutAnnexes.pdf (accessed March 23, 2015).

McLafferty SL. GIS and health care. Annu Rev Public Health 2003;
24:25-42.

Shahid R, Bertazzon S, Knudtson ML, Ghali WA. Comparison of
distance measures in spatial analytical modeling for health service
planning. BMC Health Serv Res 2009; 9: 200.

309

310

311

312

313

314

315

316

317

318

319

320

321

Delamater PL, Messina JP, Shortridge AM, Grady SC. Measuring
geographic access to health care: raster and network-based
methods. Int | Health Geogr 2012; 11: 15.

Watters DA, Hollands M]J, Gruen RL, et al. Perioperative mortality
rate (POMR): A global indicator of access to safe surgery and
anaesthesia. World J Surg 2014; published online May 4.
DOI:10.1007/s00268-014-2638-4.

Ng-Kamstra JS, Greenberg SLM, Kotagal M, et al. Use and
definitions of perioperative mortality rates in low-income and
middle-income countries: a systematic review. Lancet 2015;

385 (Global Surgery special issue): S29.

Ariyaratnam R, Palmqvist CL, Hider P, et al. Towards a standard
approach to measurement and reporting of peri-operative mortality
rate as a global surgical indicator. Surgery (in press).

Rottingen JA, Regmi S, Eide M, et al. Mapping of available health
research and development data: what'’s there, what’s missing, and
what role is there for a global observatory? Lancet 2013;

382: 1286-307.

Moran M, Guzman ], Chapman N, et al. Neglected disease research
and development: the public divide. Australia: G-Finder, 2013.
http://www.policycures.org/downloads/GF_report13_all_web.pdf
(accessed March 20, 2015).

WHO. Research and development to meet health needs in
developing countries: strengthening global financing and
coordination: Report of the Consultative Expert Working Group on
Research and Development: Financing and Coordination. 2012.
http://www.who.int/phi/cewg_report/en/ (accessed

March 20, 2015).

Nchinda TC. Research capacity strengthening in the South.

Soc Sci Med 2002; 54: 1699711

Lipnick M, Mijumbi C, Dubowitz G, et al. Surgery and anesthesia
capacity-building in resource-poor settings: description of an
ongoing academic partnership in Uganda. World J Surg 2013;
37:488-97.

WHO. Global Action Plan for the Prevention and Conrol of
Noncommunicalbe Diseases 2013-2020. Geneva: World Health
Organization, 2013. http://apps.who.int/iris/
bitstream/10665/94384/1/9789241506236_eng.pdf (accessed
March 20, 2015).

Nordberg E, Mwobobia I, Muniu E. Major and minor surgery
output at district level in Kenya: review and issues in need of
further research. Afr | Health Sci 2002; 9: 17-25.

Nordberg E, Holmberg S, Kiugu S. Output of major surgery in
developing countries. Towards a quantitative evaluation and
planning tool. Trop Geogr Med 1995; 47: 206-11.

Nordberg E. Surgical operations in eastern Africa: a review with
conclusions regarding the need for further research. East Afr Med |
1990; 67 (suppl): 1-28.

www.thelancet.com Vol 386 August 8, 2015



	Global Surgery 2030: evidence and solutions for achieving health, welfare, and economic development
	Introduction
	Key messages of inequity and impact
	The complexity of measuring surgical conditions
	Estimates of the global burden of surgical conditions
	Key message 1
	Key message 2
	Key message 3
	Key message 4
	Key message 5

	Health-care delivery and management
	The surgical system
	The present situation
	The Three Delays framework
	Reasons for delays in receiving care

	The way forward
	Reduce the First and Second Delays
	Structural and resource needs
	Processes to improve care delivery
	Outcomes and other opportunities

	Recommendations for health-care delivery and management
	National (hospitals, ministries of health)
	International (WHO, NGOs, professional societies, industry)


	Workforce, training, and education
	Human resources for health in surgery and anaesthesia
	The present situation
	The surgical workforce
	Task shifting and task sharing
	Reasons for the surgical workforce deficit
	Specialist surgical workforce training

	The way forward
	Scale-up of the surgical workforce
	Task sharing and shifting to expand the surgical workforc
	Resources for expansion and training of the surgical workforce
	Train responsibly
	Workforce regulation

	Recommendations for workforce, training, and education
	National
	International
	International funding agents
	WHO
	NGOs, professional organisations, high-income country academic institutions


	Economics and fi nancing
	The present situation
	The case for investment in surgical and anaesthesia care in LMICs
	Sources of health financing
	Payment mechanisms

	The way forward
	Scale-up of surgical and anaesthesia care as an investment
	Expansion of sources of health financing
	Tracking of fi nancing flows
	Improvements in payment methods for surgical and anaesthesia care
	Strategic purchasing and the role of the private sector
	Surgery and UHC

	Recommendations for economics and financing
	National (governments, ministries of health, ministries of finance)
	International (World Bank, WHO, USAID, OECD, Eurostat)


	Information management
	Data for monitoring and generating progress
	The present situation
	Data collection
	Data compilation: registries and databases
	Coding surgical conditions and treatments
	Data use: current global surgery indicators

	The way forward
	Proposed global surgery indicators
	Access to timely essential surgery
	Specialist surgical workforce density
	Surgical volume
	Perioperative mortality
	Protection against impoverishing expenditure
	Protection against catastrophic expenditure
	Need for collective indicator use and interpretation
	Recommendations for information management National
	International


	Research
	The current picture of global surgery research
	Identification of a research agenda
	Cost and financing
	Quality and safety
	Care delivery innovations
	Burden
	Determinants and barriers
	Impact
	Prevention
	Partnership
	Training and education
	Policy
	Information management

	Considerations for funders, editors, and ethics committees or institutional review boards
	Recommendations for research
	National and international
	National surgical plan


	Conclusions
	Acknowledgments
	References


