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Abstract

Background: Surgery is an essential part of health
care. Adverse events can occur in surgical care but
more than half of these are avoidable. A number of
checklists have been developed to reduce these adve-
rse events; the WHO surgical safety checklist has sho-
wn better outcome improvements than previous check-
lists. This study was designed to apply WHO surgical
safety checklist in operation theaters of a tertiary care
hospital to measure baseline surgical safety protocols
and outcome measurements.

Methodology: This was a prospective interventional
study conducted in three phases. First phase was base
line data collection, implementation of surgical safety
checklist during second phase and post-implementa-
tion data collection in last phase. A total of 613 pati-
ents were included, consisting of 303 during pre-imp-
lementation and 310 in post-implementation. Duration
of each phase was 3 months. Primary end points were
discharge from hospital, 25 days or death.
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Results: The rate of post-operative infection fell from
33.7% to 16.2% (p < 0.001). Average hospital stay
was reduced from 7.8 days to 6.5 days (p < 0.001).
Use of non-sterilize instruments reduced from 38% to
0% (p <.001).

Conclusion: Implementation of the checklist was
associated with improvement in adherence to surgical
safety protocols and decrease morbidity in surgical
patients. It was also associated with shorter hospital
stay and early patient return to work.

Introduction

Hospitals are considered to be safe, error — free places
but adverse events do occur in hospitals and almost
two — third of these events is associated with surgical
care.! Data suggest that at least half of all surgical
complications are avoidable.>® Several interventions
have been proposed to improve patient safety and imp-
roving quality of team work in operating room.* A
number of surgical checklists have been developed to
preventable surgical adverse events.*® The Safe Sur-
gery Saves Lives Group at the World Health Organiza-
tion (WHO) recently published result of introducing a
peri-operative surgical safety checklist.> The use of
this checklist was associated with about 40% reduction
in major complications and mortality reduction by
47%. Several studies have shown that majority of sur-
gical errors about halt to two — third occur before or
after surgery, making it likely that a more substantial
improvement in safety could be achieved by targeting
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the entire surgical pathway.*!' Routine surgery requ-
ires a complex coordination of surgeons, anesthetists,
nurses and support staff to provide timely and effe-
ctive care; heightened patient acuity and time pressure
increase the potential for critical errors and omissions
in established standards of care.

In situations requiring emergency intervention,
however there is concern that use of a checklist will
interrupt workflow and delay therapeutic care in ways
that increase risk to patients. There are two ways to see
this problem, one is delay in care and therapeutic inter-
vention, second is adherence to checklists will imp-
rove compliance with basic standards of care and imp-
rove outcome following surgery.

The World Health Organization (WHO) launched
the Safe Surgery Saves Lives campaign in January
2007 to improve consistency of surgical care and adh-
erence to safety practices. The WHO Surgical Safety
Checklist is a time efficient tools to help operating
room staff improve teamwork and communication.® It
consists of a series of checks that occur before the
delivery of anesthesia, before first incision is made,
and before the patient leaves the operating room.

With evidence that systemic use of checklists can
result in decreased rates of surgical complication and
catheter — related blood stream infections, the use of
this type of intervention is gaining acceptance.!?3

In industrialized countries death rate after inpatient
surgery is 0.4 to 0.8% while rate of major complica-
tions of 3 to 17%.%%1" These rates are likely to be hig-
her in developing countries. !4

We hypothesized that implementation of this che-
cklist will bring a significant reduction in complica-
tions and deaths.

Methodology

Study Design

We conducted a prospective study of pre-intervention
and post intervention periods at one surgical unit of the
largest hospital in the Country. This institution was
selected on basis of its position, role as referral hospi-
tal, diversity and number of cases received. This study
was aimed to act as validation of surgical safety check-
list in healthcare setup of Pakistan and for purpose of
implementation in other hospitals. This study was lead
by two principle investigators and study supervisor
were responsible for data collection and training of the
surgical team. The investigators were responsible for
taking permission and communication with hospital

administration regarding change in surgical suite wor-
king policies.

1 surgical suite consisting of 4 surgical rooms was
identified as study suite. Patient who were at least 12
years of age and were undergoing non-cardiac, non-
obstetric surgeries were included in the study. Ethical
approval was obtained from Ethical Review Commit-
tee of King Edward Medical University. This commit-
tee waived the requirement for written informed con-
sent form patients.

The checklist is divided in different parts that cor-
responds to the stages of care in the surgical pathway
(preoperative, operative, recovery or intensive care
and post-operative), and it is multidisciplinary — the
ward doctor, nurse, surgeon, anesthesiologist and ope-
rating assistant are all responsible for completion of
parts of the checklist. Items on the checklist include an
accounting of all necessary equipment and materials,
the marking of the patient’s operative site, the hand-off
of postoperative instructions and the provision of med-
ication prescription to the patient at discharge, among
other things. The effects of the checklist on patient
outcomes were studied in a controlled, multicenter,
prospective study comparing outcomes before and
after implementation of the intervention from May
2011 to Jan 2012. The amount of time required to imp-
lement the checklist was estimated at 3 months. The
baseline measurement period was three months. Com-
plications were documented in all patients who under-
went elective general surgery and were discharged
during this period. Patients who underwent emergency
surgical procedure, discharged without any surgical
intervention and patients who were discharged less
than 24 hours were excluded. After implementation of
the checklist during a three month period, a post imp-
lementation of the checklist was conducted for next
three months. All patients with a minimum hospital
stay of 24 hours who underwent general surgery were
included in the post-implementation period, not just
the patients whose checklist has been completed.

Because this was an observational study in which
quality — improvement was assessed with the use of
outcome measures that are routinely collected, the
requirement for formal informed consent was waived.

Intervention

The intervention included a two-step checklist imple-
mentation program. Base line data was collected from
May 2011 to Jul 2011 and analyzed to identify defici-
encies in surgical care. During the next three months
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surgical team was trained to rectify these deficiencies.
WHO Surgical Safety Checklist was implemented in
Oct 2011. Post implementation data collection resu-
med in Nov 2011 through Jan 2012.

Data Collection

Data on demographics, co-morbid factors, length of
stay, number and types of surgical procedures was col-
lected from hospital records and patient files. Outcome
data was collected from patient examination and pati-
ent files. Data collectors followed patients post-opera-
tively until discharge, 25 days or death whichever occ-
urred first. Statistical analysis was done on SPSS ver-
sion 17.

Results

A total of 613 patients were included in the study.
These consist of 303 patients before intervention and
310 patients after the intervention. Male patients com-
prised about 51.2% of the total. About three — quarter

Table 1: Measurement of Safety Protocols.

of patients were within age range of 20 — 50 years.
Rate of adherence to safety protocols which included
patient, surgical site and procedure identity before first
incision improved after the implementation of WHO
Surgical Safety Checklist. Similarly sponge, instru-
ment and needle count was improved both before and
after surgery, once surgical safety checklist was intro-
duced. In pre-intervention phase of the study antibiotic
was administered in 54% cases which increased to
91% after the implementation (p < 0.001). The timing
of antibiotic was most appropriate in post-intervention
phase (within last 60 minutes before the first incision).
Post implementation wound infection fell from 33.7%
at baseline to 16.2% (p < 0.001). A reduction of surgi-
cal wound infection to about half which is directly
linked to postoperative hospital stay, morbidity and
mortality. Hospital stay after the implementation was
reduced from an average of 7.8days at baseline to an
average 6.5 days (p < 0.001). This short hospital stay
can be attributed to the improvement in outcome as
well as a factor which reduces complication on its
own.

Pre-intervention Post-intervention
Safety Protocol Number %age Number %age P value
(n=303) (n=310)
Use of sterile instruments 188 62 310 100 <.001
Administration of appropriate antibiotics 114 37.6 282 91 <.001
Confirmation of patient identity 214 70.6 285 91.9 <.001
Pre-operative instrument, sponge and needle count 196 64.7 261 84.2 <.001
Post-operative items count 188 62 260 84 <.001

Table 2: Comparison of Hospital stay. . Pre-intervention Post-intervention

Duration of Stay b 0 0

(Days) Number Yoage Number Yoage

(n=303) (n=310)

1-3 26 8.6 109 35.2
4-5 147 48.5 97 31.3
6-10 69 22.8 52 16.8
11-15 23 7.6 27 8.7
16 -20 24 7.9 10 3.2
More than 20 14 4.6 15 4.8
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Table 3: Comparison of wound outcome. Pre-intervention Post-intervention
Wound Condition Number %age | Number %age
(n=303) (n=310)

Good healing 204 67.3 263 84.8
Superficial incision SSI* 52 17.2 36 11.6
Deep incision SSI 24 7.9 9 2.7
Organ or space SSI 11 3.6 1 0.3
Wound Disruption 12 4 2 0.6
*SSI = surgical site infection

Discussion

This study demonstrated that training and use of the
WHO Surgical Safety Checklist is associated with less
complications. Improvement in outcome appears to be
multifactorial. Adherence to safety protocols and pre-
operative team briefing improves communication and
decrease complications.” A study published in 2008
showed there are considerable discrepancies in organi-
zation and safety culture between nurses, anesthesiolo-
gist and surgeons.'® The per-operative communication
gap can easily be broken by team briefing. Retained
foreign objects during surgery not only increase risk of
infection but also cause malpractice claims. Sponge is
the most common retained object and mostly occurs
because of incorrect sponge count.’®? The risk of reta-
ined foreign object is significantly increased with un-
planned change in surgical procedure.?> Rate of post-
operative infection was reduced to more than half whi-
ch is mostly due to optimal administration of antibio-
tics. Surgical site infection rate was reduced to 16.2%
which is less than global Surgical Site infection rate.??
A study published in 2011 concluded that implemen-
tation of WHO Surgical Safety checklist improved
perception of team work and safety climate among
surgical team.? Surgical safety checklist has improved
outcome in other specialties including Gynecology and
Obstetrics practice.?

Recommendation

The authors recommend implementation of WHO
Surgical Safety Checklist in all surgical specialties
across the country. From the introduction of WHO
Surgical Safety Checklist in 2009, more than 4000
hospitals are currently using surgical Safety Check-
list.?
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