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Surgery is performed to save lives and improve 
the quality of life of patients. However, unsafe 
surgical care can lead to significant harm. The crude 
mortality rate after major surgery varies from 0.5% 
to 5%.[1] In the European Surgical Outcomes Study, 
an international, 7‑day cohort study, 1855 out of the 
46,539 adult patients undergoing non‑cardiac surgery 
died, giving a relatively high crude mortality rate of 
4%.[2] A recent international survey of 44,814 patients 
from 474 hospitals in 27 countries found the crude 
perioperative mortality rate of 0.46%.[3] Complications 
after inpatient operations occur in up to 25% of 
patients; and at least, half of the cases in which surgery 
led to harm are considered preventable.[1]

Anaesthesia may be either solely responsible or may 
contribute to perioperative mortality. It is believed that 
anaesthesia today is extremely safe and that mortality 
due to anaesthesia has declined considerably over 
the last few decades. However, this may not hold 
true in many parts of the world. Deaths due either 
to anaesthesia alone, or where anaesthesia was a 
contributory factor have reduced in countries with a 
high developmental index (HDI), whereas in countries 
with a low developmental index, mortality has 
remained more or less static from the 1970s till after 
the twenty‑first century, and is significantly higher 
than that in HDI countries [Figure 1].[4] Mortality from 
general anaesthesia alone is reported to be as high as 
one in 150 in some parts of sub‑Saharan Africa.[1]

The World Health organization  (WHO) estimates 
that at least half of all surgical complications are 
avoidable and has made Safe Surgery Saves Lives 
the Second Global Patient Safety Challenge. The four 
areas in which dramatic improvements could be made 
in the safety of surgical care include surgical site 
infection prevention, safe anaesthesia, safe surgical 

teams and measurement of surgical services.[1] The 
surgical safety checklist  (SSCL) is an integral part of 
the safe surgery campaign,[5] and has been shown to 
reduce perioperative complications and mortality by 
over 30%.[6] Pulse oximetry is an essential component 
of both safe anaesthesia and the SSCL. The only 
equipment in the SSCL is the pulse oximeter, and 
unfortunately, the only component that is not currently 
achievable in every operating room in the world is 
pulse oximetry.[7]

A large number of anaesthesia providers in low‑resource 
settings lack sufficient training about monitoring 
oxygen levels in the blood. The WHO and the World 
Federation of Societies of Anaesthesiologists  (WFSA) 
have undertaken several initiatives to rectify this 
problem. WHO Patient Safety, together with the WFSA, 
the Association of Anaesthetists of Great Britain and 
Ireland (AAGBI) and others, has developed a training 
toolkit to improve provider response to hypoxemia. 
WFSA and the AAGBI joined with the Harvard School 
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Figure 1: Weighted event rate (death rate) per million against period.  
Solid lines: Death rate where anaesthesia was the sole cause of 
mortality; Dashed lines: Death rate when general anaesthesia. 
Contributed to perioperative mortality; Black lines: Low development 
index countries; Red lines: High development index countries; 
GA: General anaesthesia; HDI: High development index; LDI: Low 
development index
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of Public Health and Brigham and Women’s Hospital, 
Boston, to form the Lifebox Foundation, registered 
as a charity in the UK 2011 and then in the United 
States in 2015.[7‑9] The Lifebox Foundation is an 
independent charity focused on making surgery safer 
in low‑resource countries. It is estimated that more 
than 70,000 operating rooms worldwide lack access to 
pulse oximetry, and the risk of anaesthesia mortality 
can be as high as 1 in 133.[8] With support from WFSA 
and its members worldwide, Lifebox has provided 
more than 15,000 pulse oximeters in 100 countries.[7] 
The Lifebox pulse oximeter is a robust, accurate device 
which is suitable for use in developing countries. Each 
oximeter is accompanied by an education programme 
consisting of a manual, a video and slide sets to 
improve provider response to hypoxemia. These 
include an algorithm for managing hypoxia and a set 
of clinical cases for practice, and presentations on the 
use and maintenance of the oximeter itself.[9]

The Indian Society of Anaesthesiologists  (ISA) is 
an active member of the WFSA and participates in 
these WFSA initiatives. Recently, as part of the ‘Safe 
Anaesthesia, Safe Country’ project, the WFSA and 
the ISA launched a project on training anaesthesia 
providers in the detection and response to hypoxia, 
and distribution of pulse oximeters where necessary in 
the state of Telangana (Dr. Muralidhar Joshi, Governing 
Council Member, WFSA, personal communication). 
ISA Nanded conducted a needs assessment survey 
for the Lifebox Foundation covering public as well as 
private health care facilities in the Nanded district of 
Maharashtra. In some hospitals, especially in rural 
areas, pulse oximetry was not available at all; in 
others, pulse oximetry was available during surgery in 
the operating room, but not in the immediate recovery 
period. Based on this survey, Lifebox Foundation pulse 
oximeters and training material will be given to nearly 
200 centres in Nanded district by the President‑Elect of 
the WFSA during the Maharashtra State Conference of 
the ISA in October this year (Dr. Someshwar Patange, 
ISA Nanded, Personal Communication).

An article published in this journal in 2011 reported 
that from December 2007 to January 2008, it was 
not possible to monitor every patient undergoing 
a surgical procedure with a pulse oximeter in four 
hospitals in Haryana state (including a tertiary referral 
hospital). The deficit of 20 oximeters was reduced by 
the donation of 12 units through the Global Oximetry 
project.[10]

In a Brief Communication in this issue of the IJA, Rastogi 
et al. describe the results of an initiative taken by the 
Organizing Committee of the 50th Annual Conference 
of the ISA held in December 2010. In response to a 
questionnaire sent to over 11,000 members of the ISA, 
they received 1416 applications requesting delivery 
of a free pulse oximeter and distributed 1064 free 
pulse oximeters to anaesthesiologists working in areas 
where a pulse oximeter was not available. Needless 
to say, the availability of the pulse oximeters changed 
practice and improved patient care and safety.[11]

These reports clearly demonstrate that even in the 
year 2017, it is not possible to meet the minimum 
requirements laid down by the WHO and several 
professional associations, including the ISA,[12] to 
provide safe anaesthesia in India. The initiatives 
undertaken by Lifebox Foundation, the Global 
Oximetry project and those undertaken by the 
Organizing Committee of the 50th Annual Conference 
of the ISA are commendable and necessary. They help 
bridge the ‘oximetry gap’.

However, if India aspires to play a leading role in 
the world stage, the health of its citizens cannot be 
jeopardised by a lack of availability of simple, basic 
equipment. There may be several reasons why a 
pulse oximeter may not be used during each and 
every anaesthetic. These include non‑availability of 
the oximeter, breakdown of the instrument, damaged 
probes and non‑replacement of batteries. However, 
these should be considered as excuses, rather than valid 
reasons. Admittedly, there are several other issues that 
need to be addressed to provide safe anaesthesia for 
all. These include the shortage of qualified workforce 
and maldistribution of the trained workforce between 
the rural and urban areas.[13] Nevertheless, universal 
availability of working pulse oximeters is a simple, 
inexpensive and achievable target.

Medical philanthropy can be a short term solution that 
can reduce the magnitude of the problem. In the long 
run, it is the responsibility of the health care system 
in India, public and private, to make our operation 
theatres and surgical wards self‑sufficient and capable 
of providing at least the bare basics of safe anaesthesia 
and safe surgery. It is the duty of all hospital 
administrators, whether in government or private 
hospitals, and rural or urban health centres as well as 
practitioners to ensure that working pulse oximeters 
are available for every surgery. Each institution 
should have mechanisms to ensure an uninterrupted 
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availability of supplies and spares to ensure that all 
oximeters are in working condition. There must be 
accountability for failure to achieve this simple goal. 
Awareness of these simple facts must be created 
among government agencies, non‑governmental 
organisations, professional associations, lay public 
and the media.

Every citizen must be able to access safe surgery and 
safe anaesthesia.

‘But I have promises to keep
And miles to go before I sleep
And miles to go before I sleep’.

‑Robert Frost
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