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SUMMARY
This prospective trial was designed to study if the implementation
of a 3-point checklist and the impact of change in practice would
reduce the death rate and surgery-related major complications.
Eight hospitals where surgical interventions were being performed
were included. These hospitals represented diverse socioeconomic
environments across the world. One to four operating rooms in each
participating hospital were included in the study. Between October
2007 and September 2008, a total of 3733 consecutive patients, >16
years of age undergoing non-cardiac surgery were enrolled. Baseline
data were collected in the participating hospitals. Subsequently
a 19-item WHO safe surgery checklist was implemented. The
19-item checklist was completed in 3 stages: before induction of
anaesthesia (sign in), just before skin incision (time out), and before
the patient left the operating theatre (sign out). This checklist
consisted of oral confirmation of the steps to ensure effective
teamwork, antimicrobial prophylaxis when indicated, safe
administration of anaesthesia and other essential practices in surgery.
After implementation of the checklist, data collection was continued
to study if there was any difference in the death rate and surgery-
related complications. By consensus, a group of physician reviewers
decided if the postoperative events qualified as major complications.
After introduction of the checklist, there was a 36% drop in overall
complications (11% to 7%; p<0.001) and 47% reduction in the in-
hospital death rate (1.5% to 0.8%; p=0.003). There was a significant
decline in surgical site infection and unplanned reoperations
(p<0.001 and p=0.047, respectively). The reduction in complications
was significant both in high and low income locations. The rate of
death was reduced in both the high and low income sites but in
the low income sites, this was statistically significant. Only in
34.2% of operations were all 6 measurable indicators performed
before introducing the checklist, which increased to 56.7% after
implementation (p<0.001).

COMMENT
Surgical procedures are essential components of healthcare
worldwide. The WHO estimates that about 234 million major
operations are done each year around the world.1 It is estimated
that a minimum of 7 million surgical patients encounter surgical
complications and one million die either during or immediately
after major surgical procedures.1 Newer technologies are being
introduced in surgical practice worldwide but the quality and
safety of surgical care has been highly variable. Even in countries
where admission procedures for surgical treatment are well
organized with sufficient safety checks, adverse events are reported.
These adverse events can occur in any centre within a healthcare
system, as there are bound to be local variations in the level of care
depending upon the protocols, quality control and safety measures.
Thus, surgical complications and deaths continue to be a global
public health problem. In the state of Minnesota in the USA (<2%
of the US population), 21 surgical procedures on the wrong site
were reported during a year (October 2007 to October 2008).2

These problems are likely to be much higher in centres where
checklists and safety measures are not used routinely and where
reporting has been inadequate. The authors note that, before
introduction of the study, steps such as ensuring the correct
identity of the patient and site through preoperative site marking,
oral confirmation in the operating room and other measures were
not routinely practised in most of the study hospitals. Though
these measures are inexpensive and not time-consuming, a breach
in these measures can have disastrous consequences. Briefings
are popular with nursing and other theatre staff, but most surgeons
have not incorporated these into their practice. Briefings improve
team communication and reduce errors and unexpected delays.3

Inadequate briefing and lack of team effort was noted to have a
higher risk of perioperative complications and risk of death.4

However, attempts to implement these changes may face initial
resistance. Some clinicians will think that the checklist implies
that their practice is unsafe. They will cite their own results and
lack of catastrophes to support their resistance. In addition,
certain aspects of care may be delegated to others; for example, a
junior doctor who rarely attends operating lists may be blamed if
prophylaxis for deep vein thrombosis is not given.5 Surveys done
by the American College of Surgeons revealed that safety and
quality were not high on their list of priorities. Topping their
concerns were payment, liability reform, regulatory controls and
other problems of this nature.6 Apart from operating room safety,
incorporating a team-based model and intraoperative pathway has
been noted to reduce operating time and operating room costs.
Staff surveys showed improved interdisciplinary communication,
transition guidelines and enhanced efficiency through
standardization following introduction of a team-based model
and intraoperative pathway.7 In this study, all sites were able to
introduce the checklist over a period of 1 week to 1 month. Thus,
it is evident that this is an easily reproducible intervention. Only
2 of the safety measures in the checklist require more financial
resources: use of pulse oximetry and use of prophylactic antibiotics.
Both were available at all the sites including the low-income sites
before the intervention but surprisingly it was found that their use
was inconsistent. The authors have acknowledged that part of the
improvement might result from the Hawthorne effect,8 which is an
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improvement in performance as a result of the subjects’ knowledge
of being observed. The significance of this effect is that the
improvement due to this factor may not be sustained. Moreover,
training the surgical team to rigorously incorporate checklists
should be an ongoing venture, especially at training centres where
new members are added periodically to the team.

On the basis of these results, the National Patient Safety
Agency in the UK has issued a safety alert that requires all trusts
in England and Wales to complete the WHO checklist for every
surgical procedure and this is to be fully implemented by February
2010.9 Incorporating a simple surgical checklist like the one
introduced by the WHO10 in operating rooms in India will certainly
minimize preventable surgery-related complications and death.
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SUMMARY
The objective of this study was to assess the impact of the maternal
and newborn health component of a community-based ‘Integrated
Nutrition and Health Programme’ (INHP). This large, community-
based programme was implemented by the Government of India with
the help of an international non-governmental organization (NGO)
and local NGOs in 8 states of India utilizing the existing infrastructure.
In the programme, the services and health education were provided,
after 6 days of training, by auxillary nurse midwives (ANMs),
anganwadi workers and change agents (community volunteers to
enhance the reach of the programme).

Although the programme was implemented in 8 states, the
evaluation was done in 2 rural districts of Uttar Pradesh in this quasi-
experimental study. Barabanki was selected as the intervention
district and Unnao the comparison district. In both districts, the

blocks were selected randomly and one sector, which had a population
of 20 000–25 000, was selected from each block. In both districts, a
baseline survey was done in 2003 and at the end of the project there
was an end-line survey in 2006 regarding the mothers’ knowledge,
practices and neonatal mortality. Nearly 15 000 mothers who had
given birth in the preceding 2 years were interviewed in both the
baseline and end-line surveys. Data collection was done by trained
personnel through an independent survey research agency which was
supported by an independent quality assurance system. Population-
level data of this health programme regarding various parameters
such as the rate of actual exposure to the programme, rate of
behavioural change in the mothers in the fields of antenatal, perinatal
and neonatal care practices was collected, and their impact on
neonatal mortality analysed.

In the intervention district, the frequency of home visits by
community-based workers increased during both antenatal (from
16% to 56%) and postnatal (from 3% to 39%) periods. At the end-line
survey, home visits were significantly higher in the intervention
district as compared with the control district. The frequency of
mothers getting any antenatal check-up, proportion of those receiving
>2 tetanus immunizations, number of deliveries attended by skilled
birth attendants, clean cord care, and newborn check-up improved
significantly in the intervention district at the end-line survey compared
with the baseline. Neonatal mortality rate, which was the primary
outcome, did not change in either of the districts when only an
antenatal visit was received. However, in neonates who received a
postnatal home visit within 28 days of birth, there was a significant
relative reduction of 34% in neonatal mortality compared with those
who did not receive a postnatal home visit (35.7 v. 53.8 deaths per
1000 live births), after adjusting for sociodemographic variables. The
largest reduction in neonatal mortality occurred in those who received
the postnatal visit within the first 3 days after birth.

The authors concluded that because of limited programme
coverage, an impact on neonatal mortality could not be demonstrated




