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Universal	  access	  to	  safe,	  affordable	  surgical	  and	  
anesthesia	  care	  when	  needed	  

	  
	  

How	  can	  we	  drive	  progress?	  
&	  

How	  will	  we	  know	  if	  progress	  is	  being	  made?	  
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1.	  Surgical	  metrics	  are	  lacking	  



2.	  Surgical	  data	  is	  not	  systema/cally	  collected	  

Popula/on-‐based	  Data	  
–  Household	  surveys	  
–  Verbal	  autopsies	  

Facility-‐based	  Data	  
–  Infrastructure	  surveys	  
–  Health	  service	  ac/vity	  



3.	  No	  standard	  surgical	  taxonomy	  exists	  	  
and	  exis8ng	  classifica8ons	  are	  of	  limited	  usefulness	  



Focus	  on	  health	  system	  
strengthening:	  

	  

•  Credible	  Indicators	  
•  Time-‐bound	  targets	  
•  Na@on-‐level	  repor@ng	  



Global	  Surgery	  Indicator	  Framework	  

Preparedness	  for	  
surgery	  
	  
	  
Delivery	  of	  surgery	  
	  
	  
Impact	  of	  surgery	  

•  Whether	  services	  are	  
appropriately	  planned	  and	  
sufficiently	  developed	  

•  Effec/veness	  of	  coverage	  and	  
quality	  of	  care	  being	  provided	  

•  Effects	  on	  health,	  well-‐being,	  and	  
produc/vity.	  
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Access to timely essential surgery 

Definition: Percentage of the population that can access, within 2 
hours, a facility that can do caesarian section, laparotomy, and 
treat an open fracture (the Bellwether Procedures) 
 
Rationale: 
•  All people should have timely access to emergency surgical 

services; 
•  Doing the Bellwether Procedures infers performance of most 

essential surgical procedures; 
•  2 hours is a threshold of death from complications of childbirth 
  
Target: Minimum 80% coverage of essential surgical and 
anaesthesia services, per country, by 2030 
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Specialist surgical workforce density 

Definition: Number of specialist surgical, anaesthetic and 
obstetric physicians who are working per 100,000 population 
 
Rationale: The availability and accessibility of human 
resources for health is a crucial component of surgical and 
anaesthetic care delivery. 
  
Target: 100% of countries with at least 20 surgical, anaesthetic, 
and obstetric physicians per 100,000 population by 2030 
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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 

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 

Value
 0
 0·01–5·0
 5·1–10·0
 10·1–16·0
 16·1–19·0
 >19·0

Figure 10: Change in surgical workforce density needed for specialist SAO-only model to meet 20 SAO providers per 100 000 population by 2030154

Assumes retirement is at a rate of 1% per year. SAO=surgical, anaesthetic, and obstetric.

Figure 11: Cost and time of SAO-only model versus task-sharing SAO model needed to scale up the surgical 
workforce154

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.
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Surgical volume 

Definition: Procedures done in an operating theatre, per 
100,000 population per year 
 
Rationale: The number of surgical procedures done per year 
is an indicator of met need 
 
Target:  
•  80% of countries by 2020 and 100% of countries by 2030 

tracking surgical volume;  
•  5000 procedures per 100,000 population by 2030 
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Perioperative Mortality 

Definition: 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 
 
Rationale:  
•  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 
•  Procedures chosen as denominator because most feasible 
  
Target:  
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) 



Use and definitions of perioperative mortality rates in low-income and middle-
income countries: a systematic review

Joshua S. Ng-Kamstra,1,2 MD, CM; Sarah Greenberg,1,3 MD, MPH; Meera Kotagal,4 MD, MPH; Charlotta L Palmqvist,5,6 BaSci; Francis Y X Lai,5 MBBS; Rishitha Bollam,7 BA; John G Meara1,8, MD DMD MBA; Russell L Gruen MBBS PhD5,9

1Harvard University Department of Global Health and Social Medicine, 2University of Toronto Department of Surgery, 3Medical College of Wisconsin, Department of Surgery, 4 University of Washington Department of Surgery, 5The Alfred Hospital and Monash University, 6Lund University Faculty of Medicine 7Boston University School of Medicine, 
8Boston Children’s Hospital Department of Plastic and Oral Surgery, 9Nanyang Technological University, Singapore

Background
• Aggregate and risk-stratified perioperative

mortality rates (POMR) are well-documented
in high-income countries where surgical
databases are common.1-5

• In many low-income and middle-income
country (LMIC) settings such data are
unavailable, compromising efforts to
understand and improve surgical outcomes.

• We undertook a systematic review to
determine how POMR is used and defined in
LMICs and to inform baseline rates

Interpretation
• POMR is frequently reported at the facility 

level in LMICs, but a standardized approach for 
reporting and risk stratification is absent.

• A quality assessment checklist for surgical 
mortality studies could improve mortality 
reporting and facilitate benchmarking across 
sites and countries.

• Further work is required to determine the 
primary factors influencing perioperative 
mortality rates and quantify their effects at 
the facility level. 

• This analysis may be subject to publication 
bias, and is most reflective of mortality at 
academic medical centers (83·9% of studies)

• POMR collected at the national level would 
provide more stable aggregation of patient 
risk profiles and could be tracked over time to 
monitor progress in surgical safety.6,7

Findings

Methods
We searched PubMed for all published articles
reporting surgical mortality in LMICs from
January 1, 2009 to September 1, 2014. We
followed PRISMA and MOOSE guidelines. Title
and abstract screening were performed in
duplicate. Trained clinician coders extracted data
with regular validation for consistency. The
primary outcome of interest was perioperative
mortality, with secondary analysis of mortality
definitions and reporting of perioperative risk
factors including patient age, comorbidities, ASA
status, case urgency, HIV status, and clinical risk
scores.

References
1Bruny JL, Hall BL, Barnhart DC, et al. Journal of pediatric surgery 2013; 48(1): 74-80. 2Ghaferi AA, Birkmeyer JD, Dimick JB. The New England journal of medicine 2009; 361(14): 1368-75. 3Noordzij PG, Poldermans D, Schouten O, Bax JJ, 
Schreiner FA, Boersma E. Anesthesiology 2010; 112(5): 1105-15. 4Wakeam E, Hyder JA, Jiang W, Lipsitz SA, Finlayson S. JAMA surgery 2015; 150(1): 65-73. 5van Klei WH, RG; van Aarnhem, EE; Simmermacher, RK; Regli, LP; Kappen, TH; van 
Wolfswinkel, L; Kalkman, CJ; Buhre, WF; Peelen, LM. Annals of surgery 2012; 255(1): 44-9. 6Weiser TG, Makary MA, Haynes AB, et al. Lancet 2009; 374(9695): 1113-7. 7Watters DA, Hollands MJ, Gruen RL, et al. World journal of surgery 2015; 
39(4):856-64

Number of studies 

reporting (n, %)

Number of studies providing 

adjustment or stratification (n, %)

Patient age 356 (95·4%) 77   (20·6%)
Comorbidities 156 (41·8%) 98   (26·3%)
ASA status 42   (11·3%) 20   (5·4%)
Case urgency 312 (83·6%) 285 (76·4%)
HIV status 29   (7·8%) 19   (5·1%)
Clinical Risk 
Score

152 (40·8%) 79   (21·2%)

Notes: Case urgency refers to planned versus emergent cases. "Adjustment or 

stratification" implies a modeled or stratified analysis of the variable in relation to 

mortality. 

Table 1. Preoperative patient factors reported
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Figure 2. Perioperative mortality rates (deaths per 100
operative patients or procedures) by case urgency
Notes: Tukey boxplot of reported POMR. Definitions of POMR varied, as shown in Table
1. Box indicates interquartile range. Whiskers indicate furthest datapoint within 1·5*IQR of
median. Dots indicate outliers. Kruskal-Wallis p-value <0.0001. Planned procedures–
n=121 studies; mixed urgency– n=105 studies; emergent procedures– n=182 studies.

Figure 3.  Low- and middle-income countries represented

2657 
unique 

abstracts 
identified 
through 
PubMed 
search

488 articles 
identified 
for further 

review

462 articles 
available 

for full-text 
review

373 articles 
included in 

analysis

2169 articles 
not reporting 
perioperative 

mortality

13 unavailable, 
13 not in English

89 studies 
meeting 
exclusion 
criteria

Figure 1.  Study selection

We screened 2657 abstracts and
included 373 full-text articles
(Figure 1). 493 409 patients in 68
countries and 12 surgical
specialties were represented. The
most common definition for the
numerator of POMR was in-
hospital deaths following surgery
(55·3%) followed by 30-day
mortality (28·9%). The
denominator was usually
defined as the number of
operative patients (96·2%).

Few studies reported
preoperative comorbidities
(41·8%), ASA status (11·3%), and
HIV status (7·8%), with a smaller
proportion stratifying on or
adjusting mortality for these
factors (Table 1). Studies
reporting on planned procedures
recorded a median mortality of
1·2% (n=121, IQR 0·0–4·7).
Median mortality was 10·1%
(n=182, IQR 2·5–16·2) for
emergent procedures (Figure 2).

POMR	  (%)	  reported,	  by	  emergency	  status	  
(Systema4c	  review)	  



Risk	  Adjustment	  of	  POMR	  
(Systema4c	  review)	  
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POMR by age and emergency status 
(4 country analysis) 
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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 100 000 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.50 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.51,52

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.309 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,310 with frequently 
documented and heterogeneous rates reported in the 
scientific literature (appendix p 150).311 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),311 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.312 
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,312 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%,312 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.312 

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).311,312 Our target is that 80% of countries 

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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Protection against impoverishing 
expenditure 

Definition: Proportion of households protected against 
impoverishment from direct out-of-pocket payments for 
surgical and anaesthesia care 
 
Rationale: Billions of people each year 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 
  
Target: 100% protection against impoverishment from out-of-
pocket payments for surgical and anaesthesia care by 2030 
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Protection against catastrophic   
expenditure 

Definition: Proportion of households protected against 
catastrophic expenditure from direct out-of-pocket payments 
for surgical and anaesthesia care 
 
Rationale: Billions of people each year 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 
  
Target: 100% protection against catastrophic expenditure 
from out-of-pocket payments for surgical and anaesthesia care 
by 2030 
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Core	  Indicators	  for	  Global	  Surgery	  



The Lancet Commission on Global Surgery 

 
 






