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ABSTRACT

The World Health Organization (WHO) implemented the Surgical Safety Checklist (SSCL) as a
part of Safe Surgery Saves Lives campaign. Even after 12 years of implementation of WHO SSCL,
available literature is still lacking from developing countries, where the potentially greatest
impact could have been observed. A prospective randomized controlled trial done in Tertiary
level hospital from September 2018 — February 2020 enrolled pediatric patients aged 0 day to
15 years. The patients were randomly allocated into groups by lottery as Group A - control and
Group B - Intervention group. Group A was given the basic pre-operative care. Group B were
enrolled in the safety checklist. The data were collected in the printed forms and analyzed. The
patients were followed for surgical site infections (SSI). Compliance of the safety checklist was
assessed with completion of the checklist fully or partially. Total cases enrolled were 310 with
155 in each group. Age of patients ranged from 1 day to 15 years. SSI was present in 35 patients
in group A and 29 patients in group B. The Outcome of implementation of SSC on appearance of
SSI was not significant. SSI was decreased on checklist implementation with OR of 0.78 (95% CI
0.45 - 1.37). Outcome of SSC compliance shown by OR was 0.39 (95% CI 0.15 - 0.99). Use of SSCL
decreases the postoperative complications and improves the outcome. Compliance is the key to
success of the implementation of the checklist.
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INTRODUCTION

The evidence and theoretical frameworks
for improving surgical outcomes by WHO
Surgical Safety Checklist (SSC) for successful
implementation in low-income countries
remain lacking.! An average of 1.5 billion
surgeries are performed each year according
to data from WHO, which indicate that one
of every 25 people undergoes an operation
in a given year. Studies which examine the
causes of wrong-site surgeries suggest, the lack
of communication among the surgical team
members, as the main cause for these error.?
The Safe Surgery Saves Lives Project was
initiated by World Alliance for Patient Safety
in June 2008, which increased the legal liability
to raise awareness about patient care safety
and reduce the number of deaths caused by
surgeries worldwide.?

Compliance remains a major problem in
implementation of checklist, despite its
effectiveness in increasing patient safety
and also causes gaps in its daily use till
date.* Research has suggested that barriers
to implementation of the SSC include staff
hierarchy, time constraints, inconsistent
delivery with omission of items.> Viewing the
checklist as a tick box exercise and nobody
assuming responsibility for sign-out checks lead
toits omission.® Making the SSC mandatory does
not lead to the expected outcome of reducing
risks for patients and non-adhering to internal
guidelines is seen to be a commonly accepted
practice.® The benefits of the checklist have
been elaborated in various research articles.
Various studies have been done on why there is
no compliance in spite of those benefits.

Studies indicate that when all stages of the
checklist are completed, 14% of complications
can be prevented, and odds of experiencing a
complication reduce by up to 43%.” A study by
Vries et al had shown that the use of a checklist
leads to better compliance with regard to the
timing of antibiotic prophylaxis administration
leading to better control of SSIs.® WHO
checklist is generally considered to be one of
the evidence based procedures to prevent
postoperative surgical infections.® Timely
antibiotic administration is linked to decrease
in surgical site infection.’® Classen found that
the use of antibiotics within the 2-hour period
before an operation was associated with
the lowest rate of surgical wound infection.
Patients who received their antibiotics more
than 2 hours before surgery also had a high
rate of wound infection.' Antibiotics are often
administered too early, too late, or simply
erratically during peri-operative period, in both

developed and developing countries, which
make them ineffective in reducing patient
harm.> The greatest risk reduction occurred
when antibiotics were administered between
30 and 60 minutes prior to the incision.3

Current study is an attempt to evaluate the
outcome of the implementation of the checklist
by monitoring the compliance to the checklist
and rate of SSI in our scenario.

MATERIALS AND METHODS

Thisisaprospectiverandomized controlled trial
approved by Research & Institutional Review
Committee (IRC) of Nepal Medical College,
Kathmandu Nepal on 10%™ September 2018
conducted from September 2018 — February
2020. All the pediatric patients aged 0 day to
15 years enrolled to operate in the Pediatric
Surgery Unit were included in the study. The
patients were randomly allocated into control
and intervention groups by lottery. Group A is
control group which was taken for operation
according to the routine steps. They were given
the basic pre-operative care and the basic data
of the patient and the procedures were recorded
in a printed form. Group B, the intervention
group, was enrolled in the safety checklist. All
the points in the checklist were followed from
sign in (before induction of anaesthesia), time
out (before skin incision) and sign out (before
patient leaves operating room). The data were
collected in the printed form (preforma).
The patients were followed for surgical site
infections (SSI). All the data were recorded
for each case enrolled. Compliance of the
safety checklist was assessed with completion
of the checklist fully or partially. SSC and the
questionnaire filled during the surgery by
floor nurse were collected and analyzed later.
Patients were followed after surgery, at the
time of discharge, follow up in outdoor and
after 30 days of surgery for SSI. The compliance
to the checklist was analyzed with the extent of
completion of SSC. Data was collected, entered
and analysed in computer. The statistical
analysis was conducted using SPSS (Statistical
package for social science) version 16 statistical
software.

RESULTS

From September 2018 to February 2020 total
number of cases enrolled was 310 with 155 in
each group. Age of patients ranged from 1 day
to 15 years. Mean age was 6.8 years. Baseline
variables are shown in table 1. Surgical site
infection was present in 35 patients in group
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A and 29 patients in group B. The outcome
of implementation of SSC on appearance of
SSI was as shown by Chi Square test was 0.70
which was not significant (P value of 0.40). SSI
was decreased on checklist implementation
with odds ratio of 0.78 (0.45 — 1.37 at 95% CI).
Outcome of SSC compliance shown by odds
ratio was 0.39 (95% CI 0.15 - 0.99). SSI observed
in emergency and elective cases were analyzed

separately to reduce confounding bias. It was
found that the odds of SSI was 1.06 (95% CI:
0.46 — 2.43) P value 0.53 for emergency cases
and odds were 0.68 (95% CI: 0.27 — 1.6) P value
0.27 for elective cases which was not significant
as P >0.05. Differences seen in compliance
in emergency and elective cases was highly
significant as P value obtained with chi square
test was 0.01 with OR of 0.22 (95% CI: 0.09 -
0.52).

Table 1: Baseline Variables

Parameters Group A Group B P value
Age(Mean * SD) in years 7.67 £ 4.7 7.876 +4.78 0.71
<28 days 5 6
1mth-1yr 23 5
Age group 1-5yrs 42 54 0.009
5-12 63 69
>12 22 21
Male 109 126
Gender Female 46 29 0.03
. Emergency 72 36
Type of Operation Elective 33 119 0.001
Major 45 44
Intermediate 48 75
Minor 62 36 0.002
Wound Type Clean 56 83
Clean contaminated 29 24 0.007
Contaminated 55 43 ’
Dirty 15 5
SSC on SSI
ss  GrouwpA  GroupB -, .. SSI
(control) (intervention) Compliance P value
Yes  35(22.5%) 29 (18.7%) 0.40 es No
No 120 (77.4%) 126 (81.2%) : Full 20 (68.9%) 107 (84.9%) 0.045

Partial 9(31.1%) 19 (15.1%)
Chi Square test — P<0.05 significant
Odds Ratio = 0.39 (95% CI 0.15 - 0.99)

Chi Square test — P < 0.05 significant (asym two
sided)

Odds Ratio = 0.78 (95% CI 0.45 - 1.37)

Table 4: Comparing SSI between two groups based on type of operation

. SSI
Type of operation ves | no Total P value | OR (at 95% CI)
Group Group A 27 45 72
Emergency Group B 13 23 36 0.53 1.06 (0.46-2.43)
Total 40 68 108
Elective Group Group A 8 75 83
Group B 16 103 119 0.27 0.68 (0.27-1.6)
Total 24 178 202

Chi Square test — P < 0.05 significant
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Table 5: Compliance to SSC based on Type of Surgery

. Compliance
Type of operation Full Partial
Emergency 23 14
Elective 104 14
Total 127 28

Total P value OR (at 95% CI)
37
118 0.01 0.22 (0.09-0.52)
155

Chi Square test — P < 0.05 significant

DISCUSSION

WHO checklist is generally considered to
be one of the evidence based procedures to
prevent postoperative surgical infections,
although a recent systematic review suggested
that in the early studies its value might have
been overestimated especially in the developed
countries.! In this study we have tried to see the
outcome of the implementation of the checklist
by monitoring the surgical site infection in
cases with and without the use of the checklist
and its compliance during the study.

Sentinel events continue to occur even in the
United States. Their national incidence rate of
wrong-patient, wrong-procedure, or wrong-site
surgeryisestimatedtobeashighas50perweek.?
The rate of major complications after surgery
has been estimated at 3-17% which include
wrong patient/procedure/site surgery, problems
with anaesthesia equipment, unavailability of
necessary equipment, unanticipated blood loss,
non-sterile equipment, and surgical items (eg,
sponges) left inside patients.!* During our study
we did not experience any sentinel events.
Checklists may reduce errors by many ways,
as they ensure all critical tasks are carried
out, encourage a nonhierarchical team-based
approach, enhance communication, catch near
misses early, anticipate potential complications,
and have technologies to manage anticipated
and unanticipated complications.*

Outcome benefits of the SSC demonstrated
in formal studies are not achieved simply by
SSC adoption unless there is careful attention
to maximizing compliance.’ Compliance is
defined by implementation quality, measured
prospectively by the fidelity to actual use of
the SSC with all 3 parts of the checklist.’® The
checklist is considered fully completed when
all the 24 items in the modified WHO checklist
are filled, partially completed when at least
one of the 24 items in the checklist is filled
and not completed when none of the 24 items
is filled.® It was compared with each other in
terms of emergence of SSI in this study. Here it
was found that, SSI was less in cases with full

compliance compared to partial compliance as
shown by chi square test which was significant
as P value was <0.05.

The degree of compliance among health
care workers, with various components of
the checklist, is responsible for its success.!’
Studies indicate that when all stages of the
checklist are completed, 14% of complications
can be prevented, and odds of experiencing a
complication reduce by up to 43%.’

Importance of the value of the checklist and
further strengthening of the implementation
process are demonstrated by the objective
outcomes such as reduction in mortality or
surgical site infection rate.®

In a study by W-Dahl et al, after checklist
implementation and appropriate timing of
antibiotic prophylaxis, the infection rates
decreased by 50%.18

The most common cause of serious surgical
complication is SSI. Antibiotic prophylaxis
within the hour before incision and effective
sterilization of instruments are inconsistently
followed, as shown by the evidence not because
of the cost or lack of resources but because of
poor systematization. Antibiotics are often
administered too early, too late, or simply
erratically during peri-operative period, in both
developed and developing countries, which
make them ineffective in reducing patient
harm.!? A publication by Weber et al included
3836 general surgical procedures; the greatest
risk reduction occurred when antibiotics were
administered between 30 and 60 minutes prior
to the incision.? A study by Vries et al has shown
that the use of a similar checklist leads to
better compliance with regard to the timing of
antibiotic prophylaxis administration leading
to better control of SSIs.*?In our study, the
prophylactic antibiotics were given within 60
minutes of surgery in all cases where checklist
were used. In those cases without the checklist,
antibiotics were given as per hospital protocol
just before the surgery.
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Yuan et al reported that two Liberian hospitals
found checklist introduction was significantly
associated with fewer surgical site infections
(adjusted OR (AOR) 0.28; 95% CI 0.15 to 0.54)
and surgical complications (AOR 0.45; 95% CI
0.26 to 0.78).(19) Similarly in our study, the
cases with SSC had fewer SSI than those without
the checklist as shown by OR 0.78 (95% CI 0.45
-1.37).

The WHO SSC has been implemented
worldwide as a standard of care in thousands of
operating rooms since a multinational 3-month
observational study reported a significant
reduction in postoperative complication and
mortality rates with the use of the checklist
(11-7%, p<0.001 and 1.5-0.8% p = 0.003,
respectively).20

Even if a properly performed checklist takes a
greater time to conduct, the potential\decrease
in delays outweighs the extra seconds that
fidelity may require.

In conclusion, implementation of the SSCL
helps in reducing the morbidity and mortality
when followed with full compliance. There
are still hurdles to cross to get full compliance

in our part of the world. When applied with
full compliance, the outcome is improved as
shown by decrease in SSI. The difference SSI
in two group is not significant in this study,
which might be due to small sample size and
a single center study. Further studies with
bigger sample size in multiple centers can give
higher significance. The confounding factors
like the types of surgery emergency/ elective
does have effect in the outcome. Fidelity in the
implementation of the SSCL does have positive
effect in the outcome despite being time
consuming. An extra effort in complying to the
checklist saves the life of the patient and avoids
unwanted never events.
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