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ABSTRACT
Background: In the era of quality assurance, strategy development to overcome avoidable human
errors has become imperative. One of the most important goals for healthcare organizations is patient
safety. Studying of four pillars of safe surgical care: infection prevention, anaesthesia safety, team
work and communication, and measurement of surgical capacity and outcomes resulted in the
development of WHO Surgical Safety Checklist (SSC) in June 2008. The present study was
conducted to assess the surgical morbidity, mortality, length of hospital stay and quality of life after
routine implementation of the WHO Surgical Safety Checklist on patient’s undergoing major operative
procedure.
Methods: This was a prospective study which included 50 cases (Group A) on which the checklist
was applied and 50 controls (Group B) on which the checklist was not applied in the Department of
General Surgery at Government Medical College and Rajindra Hospital, Patiala during the period of
May 2019 to December 2020.
Results: The study has shown an overall decrease in complication rates from 58% to 22% after the
implementation of the checklist. Wound discharge showed a decrease from 34% to 16% whereas
rates of wound dehiscence decreased by 18% after the implementation of the checklist. Surgical Site
Infection (SSI), one of the most common complications seen in surgical wards showed significant
decrease with p-value = 0.037. Mortality rates also showed a decrease by 2% post-implementation
of the checklist. The mean hospital stay, however, showed non-significant results with stay
decreasing from 9.40 days to 8.70 days post-implementation. Successful communication was
observed after checklist implementation (Anaesthesiologists: 78.12% vs. 93.75%; Surgeons: 88.46%
vs. 94.87%; Circulating Nurses: 70.0% vs. 82.5%)
Conclusion: It can be concluded from our study that effective implementation of the checklist
improves communication and teamwork, decreases the occurrence of adverse events both intraoperatively and post-operatively and subsequently improving patient’s quality of life.
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INTRODUCTION_____________________
All over the world, postoperative surgical complications can
be a considerable cause of death and disability.1 Failures of
non-technical skills such as teamwork, leadership and
communication leads to occurrence of harm in most of the
cases that have undergone surgical procedure.2 Significant
morbidity and mortality can occur due to errors in treatment
or non-recognizing adverse events in patients undergoing
health care and surgery.3 To study the outcomes of the
patients undergoing surgery, a number of tools were being
used before the introduction of a proper checklist. Various
models such as the SBAR (situation, background,
assessment, recommendation) model4 and the Breakthrough
Website:
www.iabcr.org
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Series Collaborative model developed by Institute for
Healthcare Improvement5 have been used previously for
surgical outcomes assessment. Various tools such as the
Charlson co-morbidity index6, Karnofsky performance
status7, American Society of Anaesthesiologists (ASA)
physical status8, Simplified Acute Physiology Score (SAPS
II)9 and Logistic Organ Dysfunction (LOD) system10 were
being used for predicting the outcomes in patients
undergoing surgical procedures. The WHO Surgical Safety
Checklist (SSC) was developed in June 2008 as a result of
interventions done by experts from various fields brought
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together under WHO Safe Surgery Save Lives programme
to improve the safety of surgical care. The three-phase 19item checklist comprises various perioperative items directly
targeted to assure the execution of specific safety measures.
The surgical safety checklist is a low cost method which is
effective in reducing the postoperative morbidity and
mortality without adversely affecting the efficiency of the staff
in the operating room[11]. Observations have been made
regarding the development of a better safety attitude among
the operating personnel after the implementation of SSC.12
Improved clinical outcomes are observed not only with the
introduction of checklist but also with its compliance.13 It has
been postulated that the introduction of the surgical safety
checklist in the operation theatre helps improve
communication and team work within the multidisciplinary
team resulting in improvement in the postoperative surgical
outcomes.11,14-19 Continual monitoring, adequate training of
the staff and proper implementation is required for the
checklist to be effective.20 Any discrepancy in this regard may
result in poor record keeping and poor compliance leading to
false observations and results regarding checklist use[21].
Number of critical stages are seen in even simpler
procedures with chances of failures and potential for errors
resulting in injuries to the patients: (i) efficient sterilization
techniques; (ii) correct identification of the material used; (iii)
safe anaesthesia administration; (iv) the surgical procedure
itself. There is a possibility that just ticking the boxes in the
checklist might become a routine activity without bringing any
behavioural changes, thus giving a false sense of security to
the operating staff.14,22,23 Merely introducing a checklist
without monitoring compliance may actually make the
operating room less safe because previous safety checks are
dropped.24 The present study was conducted to assess the
surgical morbidity, mortality, length of hospital stay and
quality of life after routine implementation of the WHO
Surgical Safety Checklist on patient’s undergoing major
operative procedure.
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post-operatively, whichever came first, for any complications
or death.

RESULTS___________________________
The aim was to study the effect of implementation of the
checklist on communication skills, compliance and
postoperative surgical outcomes.
Table 1: Showing number of patients developing one or >1
complication in two groups
Group A

One or >1
complications

Group B

Number

Percentage
(%)

Number

Percentage
(%)

Present

11

22.0

29

58.0

Absent

39

78.0

21

42.0

Chi square test

13.5

P-value

0.00023

Significance

S

Table 1 depicts that 11 out of 50 patients (22%) in Group A
developed one or more complications such as wound site
discharge/dehiscence/infection, UTI, DVT, unplanned
intubation, ventilator use etc. Whereas in Group B, as high
as 29 out of 50 patients (58%) developed one or more
complications. This data suggests that effective
implementation of the
surgical safety checklist with strict compliance with all the
checklist items has a significant effect in the reduction of
complication rates.
Table 2: Showing the various wound related complications in the two
groups
WOUND
DEHISCENCE

DISCHARGE

SURGICAL SITE
INFECTION

GROUP
A

GROUP
B

GROUP
A

GROUP
B

GROUP
A

GROUP
B

METHODS__________________________

Present

8

17

7

16

5

13

The present study was a prospective study which included
50 cases (Group A) on which the checklist was applied and
50 controls (Group B) on which the checklist was not applied
in the Department of General Surgery at Government
Medical College and Rajindra Hospital, Patiala during the
period of May 2019 to December 2020 after approval of the
plan by the Ethical Committee of the Institute. The boxes in
the checklist were ticked by the candidate during the course
of checklist implementation on the concerned patient and the
checklist was then attached to the patient’s database. A
regular follow up was done on the patients for a period of 30
days for the occurrence of any form of complications,
including death.
Patients who were of the age 18 and above, Patients who
were fit for surgery, Patients who were willing to participate
in the study with written consent were included in the study.
Patients who were not fit for surgery, Patients who were
below the age of 18 years, Patients who were not willing to
participate in the study were excluded from the study.
Peri-operative data was collected which included the general
condition of the patient, procedural data, type of anaesthesia
used, number of instruments, sponges, roll gauzes used
during the operation. A follow up of the patients was done
prospectively until discharge from the hospital or for 30 days

Absent

42

33

43

34

45

37

Total

50

50

50

50

50

50
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P-value

0.038

0.032

0.037

Significance

S

S

S

Table 3: Showing Mean Hospital Stay in the two groups
Groups

Mean

S.D

Group A

8.700

5.211

Group B

9.400

3.990

P value

Significance

0.453

NS

Table 4: Showing percentage of mortality in the two groups
Group A
Death

Group B

Number

Percentage
(%)

Number

Percentage
(%)

Present

2

4.0

3

6.0

Absent

48

96.0%

47

94.0%

Chi-square test

0.210

P-value

0.645

Significance

NS
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Table 4 shows the incidence of 2 deaths in Group A where
one patient died at Post-operative day [POD]-10 due to
cardiac arrest while the other patient died due to septicaemia
at POD-5. Group B showed 3 deaths where one death
occurred at POD-5 due to septic shock while the other 2
patients died due to ARDS at POD-12 and POD-6
respectively. The implementation of checklist showed a
decrease in mortality rates from 6.0% to 4.0% although the
p-value came out to be 0.645 which was found to be nonsignificant.
Table 5: Showing improvement in communication skills among the
team members in the operating room
Anesthesiologists (A)

Surgeons (Su)

Circulating Nurses (CN)

Group B
(%)

Group A
(%)

Group B
(%)

Group A
(%)

Group B
(%)

Group A
(%)

78.12

93.75

88.46

94.87

70.0

82.5

Table 6: Showing number of operations performed and the number
of patients developing postoperative complications
GROUP A
Operative
setting

No. Of patients
developing
complications

Total
operate
d cases

Emergency

6

Elective

2

GROUP B
Percentage
(%)

No. Of patients
developing
complications

Total
operated
cases

Percentage
(%)

22

27.27

12

18

66.67

28

7.14

14

32

43.75

The application of the checklist in the routine operative
settings in both emergency and elective operation theatres
showed a decreasing trend in the development of
postoperative complications. Table 6 shows the number of
operations performed in both the settings in the two groups
and the number of patients developing postoperative
complications.

DISCUSSION________________________
Surgical care prevents loss of life or limb, but it comes at a
cost of high rates of complications and even death both intraoperatively as well as post-operatively.25
Communication and team work plays an important role in
providing good surgical care to the patients. Our study
showed an increased awareness of team members
regarding patient-related issues along with issues related to
teamwork. Successful communication was observed after
the checklist implementation (Anaesthesiologists (A):
78.12%vs 93.75%; Surgeons (Su) : 88.46% vs. 94.87% ;
Circulating Nurses (CN) : 70.0% vs. 82.5%).
Similar improvements were observed by Helmio P et al
[2011],26 Kearns RJ et al[2011],27 Vogts N et al [2011],28
Takala RS et al [2011],29 Perez-Guisado J et al [2012],30
Kasatpibal N et al [2012],31 Patel et al [2015].32
The present study showed a decrease in complication rate
from 58% to 22%. Complications that were taken into
account included wound discharge, wound dehiscence,
fever, UTI, DVT, SSI, unplanned return to operation theatre
and unplanned intubation. The administration of prophylactic
antibiotics and maintenance of sterility probably resulted in
significant decrease in wound discharge. The anticipation of
critical events preoperatively and following sterility protocols
in the operating room probably showed significant results in
wound dehiscence. The use of prophylactic antibiotics,
maintaining the sterility of equipments and better
International Archives of BioMedical And Clinical Research
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communication among the team members result in an overall
decrease in incidence of surgical site infection.
Mortality rates in a particular hospital depends upon the
region whether it’s in a developed or a developing nation, the
availability of resources, standards of postoperative care
provided to the patients and the inclusion of complex
emergency procedures along with the delay in the
presentation of the patients to the hospital. Timely arrival of
the patient with the appropriate intervention reduces the risk
of mortality in such patients. Mortality rates depend upon the
condition of the patient on presentation, presence of any comorbidities, sterility rates, experience of the surgeon and the
quality of postoperative care provided. Implementation of the
WHO Surgical Safety Checklist was associated with a
decrease in mortality rates in our study (6% to 4%), though it
was statistically non-significant.
Similar results were observed by Weiser TG et al [2010],33
De Vries et al [2010],34 Sewell M et al [2011],35 Borchard et
al [2012],36 Urbach et al [2014],37 Haugen AS et al [2014],38
Rodrigo-Rincon et al [2015],39 Chaudhary N et al [2015]40
and Wang H et al [2019].59
The length of hospital stay (LOHS) was one of the important
aspect that was taken into account in our study. The LOHS
in our study was 8.7 days in Group A (cases) whereas it was
9.4 days in Group B (controls). This shows a reduction in the
LOHS by 1.4% (18.8% to 17.4%) with a mean reduction in
the length of days by 0.7. A decreased LOHS as observed in
our study, although non-significant (P-value=0.453) was
probably due to concomitant decrease in postoperative
complication rates resulting in decreased stay and
subsequently being cost-effective for the patients.
Jager de Elzerie et al [2009]42 observed a higher decrease in
length of hospital admission (9.6%) over a 5-year time
period.
Similar reductions in the length of hospital stay were
observed by Haugen AS et al [2014]38 where the mean length
of stay decreased by 0.8 days after the implementation of
SSC. Rodella S et al[2018]43 observed a slightly decreasing
trend with length of hospital stay
(LOHS) >8 days with an overall reduction by 2.8% over a 9year time period in the cohort. Wang H et al [2019]41
observed a shorter median postoperative hospital stay in the
implementation group compared to the pre-implementation
group (8 vs 9 days).
However, Chaudhary et al [2015]40 did not found any
significant difference in duration of hospital stay in his
prospective randomized control trial [RCT] (9 vs 9 days
median value). A decrease in mean hospital stay in Group A
is probably due to decreased complication rates resulting in
early recovery and subsequent discharge from the hospital.

CONCLUSION_______________________
The present study establishes the positive effects of WHO
Surgical Safety Checklist implementation in reducing the
postoperative complications, mortality, length of hospital stay
with subsequent decreased burden on healthcare facilities
and improving the patient’s quality of life. It can be concluded
from our study that effective implementation of the checklist
improves communication and teamwork, decreases the
occurrence of adverse events both intra-operatively and
post-operatively and subsequently improves patient's quality
of life.
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