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Although 5 billion people lack access to surgery
and anaesthesia care, little systems-level data
exist to address this health inequity and social
injustice.1 Data drive quality improvement
processes in business and health systems in
high-resource settings, but clinicians and
policymakers in low-resource environments
have been metaphorically—and often literally—operating in the dark. The challenges to
obtaining accurate health systems data involve
nearly all clinical delivery platforms in global
health and have been well documented and
are also relevant to surgery and anaesthesia.2
They include insufficient national-level
investment in analytics, insufficient donor
investment in data collection, little analysis of
global health funding streams, limited tools
and resources for data collection at the local
level, and limited accessibility of collected
data to those best positioned to implement
data-driven solutions. Such gaps undermine
advocacy, as the problems remain invisible
and thus fail to inspire political will.
In January 2014, at the inception of a global
surgical movement designed to realign stakeholders into a structured approach to surgical
systems strengthening, Dr Jim Kim, President of
the World Bank Group, challenged The Lancet
Commission on Global Surgery (LCoGS) to
develop consensus-based indicators and timebound targets to track progress. Sixteen months
later, in April 2015, after thorough consultation
with clinicians, researchers, hospital administrators and policymakers, the Commission
recommended six core indicators to assess
surgical and anaesthesia systems strength.3
When these indicators (summarised in table 1)
are considered together, they serve as basic
proxies of surgical health system functioning.
The LCoGS indicators assess multiple
aspects of surgical and anaesthesia care
delivery within a country. Where are the

facilities capable of providing surgical care
and how close are they to the populations that
need them? How many surgical and anaesthesia providers are present? What quantity
of surgical care is provided to a population?
What is the quality of the care at its most basic
level; namely, how many people die following
surgical care? What is the affordability of
surgical care? The latter was included because
medical expense itself is a major source of
impoverishment worldwide.
In formulating these six questions and
arriving at specific indicators, decisions had
to be made on what measurable aspects of a
health system could serve as suitable proxies.
In-hospital perioperative mortality eliminates
the need for expensive or unavailable outpatient follow-up, could serve as a proxy for safety
and provide a benchmark for improvement.
Hospitals capable of providing the ‘Bellwether
Procedures’, defined as a laparotomy, caesarean
delivery and treatment of an open fracture,
were used as a proven proxy for hospitals
capable of providing a variety of surgical and
anaesthesia capacities.3 Finally, the affordability
of surgical care was interrogated by calculating
the likelihood of it generating impoverishing
or catastrophic expense based on local surgical
procedure charges and World Bank datasets on
population income.
By June 2015, a group of international
academic institutions had partnered with the
World Bank and the WHO’s Global Initiative
for Emergency and Essential Surgical Care to
collect national-level data on these indicators
from around the world.4 The authors of this
editorial were either (1) core members of the
LCoGS with a particular role in drafting the
indicators (NPR, SB, JD, SLMG, LH, AJML,
KAM, JGM) and/or (2) involved in conceiving
or directing this global indicator data collection
effort (NPR, JSNK, SB, WJ, SM, ES, TW, MGS,
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Table 1 Data obtained per indicator including total

Definition
Indicator 1: Access to
timely surgery

Indicator 2: Specialist
surgical workforce
density5

Countries with primary No. of countries
data available from
with new or updated
LCoGS report (April
primary data obtained
2015)

Proportion of a
0
population that can
access within 2 hours
a facility that can do
caesarean delivery,
laparotomy and
treatment of open
fracture (the Bellwether
Procedures)
No of specialist
1675
surgical, anaesthetic
and obstetric physicians
who are working, per
100 000 population
666

Indicator 3: Surgical
volume

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

Indicator 4:
Perioperative mortality

All-cause death rate
0
before discharge in
patients who have
undergone a procedure
in an operating theatre,
divided by the total
no of procedures,
presented as a
percentage
Proportion of
18612
households protected
against impoverishment
and catastrophic
expenditure from direct
out-of-pocket payments
for surgical and
anaesthesia care

Indicators 5 and 6:
Protection against
impoverishing
and catastrophic
expenditure

JGM). Over the next 3 months, a team of 18 researchers
contacted 214 of the 215 countries and independent economies recognised by the World Bank (hereafter referred to
as ‘countries’) through email or telephone. A standardised
questionnaire was sent to each ministry of health, formal
contacts within the United Nations or WHO, embassy or
consulate in the United States or Europe, and/or representatives of professional societies representing surgeons,
obstetricians or anaesthesiologists. International databases
were queried when publicly available. Contacts in 119 countries responded to these queries, 64 of which supplied new
primary data pertaining to at least one of the six surgical
indicators. Data were incorporated into existing models for
surgical and anaesthesia volume and impoverishing and
catastrophic expenditure and added to prior datasets for
global surgical workforce density.4–7
2

Total no. of countries
with indicator data
(modelled or primary
data)
(April 2016)

14

14

64

176

33

184

16

16

12

186

Finally, in April of 2016, after review of the data and its
collection process, the World Bank accepted the LCoGS
indicators for surgical and anaesthesia system strength into
its well-established World Development Indicators dataset.8
This development begins to address calls from the international community, including the WHO, to provide a
transparent, easily accessible platform for display of global
surgical and anaesthesia data to health systems planners,
policymakers, researchers, hospital administrators, clinicians or interested members of the public.9
Several lessons emerged from this experience, building
on known challenges in global health data collection.
First, the lack of standard recording guidance at the
front line leads to great variability in how surgical and
anaesthesia data are collected and reported. For example,
facility-level surgical volumes can vary widely based on
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data-collection decisions on what counts as a surgical
procedure, or whether the data are collected from actual
operating theatre logs or simple aggregate facility data
reports.10 Likewise, given that many low-income countries in the world have surgical workforce densities of less
than 5 providers per 100 000 population, who is included
as a ‘surgeon’, ‘anaesthesiologist’ or an ‘obstetrician’ can
dramatically impact national workforce density.
Second, actually collating these data—in many places
already collected but not centralised or widely reported—
was an equally difficult task. For example, despite
indicators that are conceptually simple and accompanied
by precise definitions, this effort was unable to produce
sufficient data on two of the indicators: access to timely
surgery (indicator 1) and the perioperative mortality rate
(indicator 4). Two-hour access requires only the location of
hospitals within each country and the services that they can
provide (ie, can they perform the Bellwether procedures?).
Perioperative mortality is a simple national quotient of
perioperative deaths over surgical volume, aggregated
from facility-level deaths over facility-level surgical volume,
and such data are usually available even in the world’s
lowest resource clinical departments.11 However, without
international reporting mechanisms for such data, this
vital information is lost to obscurity, confined to the pages
of logbooks and patient charts collecting dust in medical
records rooms worldwide. Systems improvement fail to
take flight as deficits in systems processes are not identified, contributing to an invisible epidemic of poor access to
surgical and anaesthesia services.
The World Bank’s commitment to publishing surgical
and anaesthesia data in its 2016 World Development Indicators platform is a major milestone for surgical systems
evaluation and strengthening. However, achieving independent accountability in surgical systems strengthening
will also require a sustained coordinated model for
recurrent, accurate data collection. This will require
cooperation of national governments who are convinced
that the benefits of these data asks outweigh the burden
of their collection and the risks of their disclosure. Most
of the new data unearthed by our effort came from
high-income and upper-middle-income countries that
already collected these data but were never asked to
share it.4 True worldwide progress in transparency will
require data collection in lower resourced countries
without existing data collection infrastructure. Funders
can help by increasing investment in local research workforce, adequately structuring global health development
funding to support surgical data gathering and enhancing
local information systems infrastructure. Most important,
though, it will require the global community to coalesce
around a unified process that integrates surgical data
into other international health data collection mechanisms.9 The WHO is uniquely positioned to lead in this
regard, by coordinating with partners to collect data and
by encouraging its member states to be active partners
in achieving surgical health equity through data-driven
surgical health systems strengthening.
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