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ABSTRACT

Background

An introduction of the World Health Organization Surgical Safety Checklist (WHO
SSC) is essential to promote surgical safety.

Objective

To obtain country-specific information regarding the checklist in a leading medical
institution in Nepal.

Method

The present research was a cross-sectional study with a survey conducted among
healthcare professionals working in the operation theatre at the Tribhuvan University
Teaching Hospital (TUTH) in Kathmandu, Nepal. A questionnaire was distributed to
150 healthcare professionals working in the operating theatre. Responses to the
questionnaire were analysed descriptively and regression analyses used to identify
factors associated with awareness of the checklist.

Result

In total, 127 healthcare professionals participated in the study, of whom 118 (92.9%)
had been aware of the WHO SSC. A substantial proportion of participants (108,
91.5%) were not satisfied with the prevailing practice whereby the checklist was not
routinely used during surgery. Lack of appropriate training was the most prevalent
barrier to the checklist use (72, 67.9%), followed by unwillingness of staff to use the
checklist (54, 50.9%), and lack of experience (42, 39.7%). The mean score on the
survey was 6.0 out of 10. Regarding the results of the regression model on survey
scores, surgeons had higher scores compared to nurses (unadjusted coefficient 0.80,
95% Cl 0.20-1.40).

Conclusion

Most of the healthcare professionals were aware of the WHO SSC, however multiple
barriers to the checklist use were identified. It is important to establish an effective
use of WHO SSC in the operation theatre.
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INTRODUCTION

Improvement of the safety of patients is an important factor
in reducing the perioperative morbidity and mortality
rate.! The World Health Organization Surgical Safety
Checklist (WHO SSC), the 19-item checklist has shown
significant reduction in both morbidity and mortality and
is now routinely used worldwide. It has been reported that
the WHO SSC has decreased mortality of surgical patients
by 47% and surgical complications by 35%.2 One study
estimates that the WHO SSC is saving 500,000 lives every
year.? Thus, the use of the WHO SSC is a high priority for
promoting surgical safety and outcomes. Nevertheless, the
utilization rate of the WHO SSCis reported to be around 64%
in developed countries, while 34% in developing countries.?
Plausible reasons for this include lack of workforce and
knowledge, cultural issues, economic restrictions, and lack
of medical equipment in developing countries.*” Thus, the
introduction of the WHO SSC is crucial problem particularly
in developing countries.?

Compliance with the WHO SSC is reported to gradually
decrease after its introduction.®® To maintain a high
compliance, it is essential to have a proper policy for the
introduction and subsequent use.® To develop an effective
strategy for this, it is necessary to clarify the social,
behavioural, logistic, and organizational problems in local
situations among the healthcare professionals.?o!

Nepal is a low and middle-income country (LMIC), which
approximately 24.88 million residents are living. Surgical
interventions in Nepal are still in a developing phase;
major incidents have frequently occurred, with surgeons
mistakenly performing surgery on the wrong side of a
patient.?**® Thus, the widespread introduction of the WHO
SSC is a priority in Nepal.

To obtain information about the introduction of the WHO
SSCin a leading medical institution in Nepal, the awareness
and knowledge of the WHO SSC among healthcare
professionals was investigated.

METHODS

The present cross-sectional study used data from a survey
conducted at the Tribhuvan University Teaching Hospital
(TUTH), which is located in Nepal’s capital city Kathmandu.
Questionnaires were distributed to healthcare professionals
working in the operating theatre. Established in 1983, TUTH
is one of the main hospitals providing advanced medical
care in Nepal. TUTH provides a wide range of care and the
most advanced medical services in Kathmandu, including
general health check-ups, minor and major surgeries,
kidney and liver transplants, and laparoscopic surgery.
However, the WHO SSC is not formally used in TUTH.

From February to April in 2019, a convenient sample of
nurses, surgeons, and anaesthesiologists who work in the
operating room of TUTH were recruited for this study.

We did not consider those who mainly worked in other
hospitals in this survey. Consequently, the questionnaires
were distributed to 150 individuals.

Wedesignedthe questionnairetoinvestigate theawareness,
attitudes, barriers, subjective knowledge, and objective
knowledge of the WHO SSC by referring to an instrument
used in previous studies.'* The survey was separated into
four sections. Section one included characteristics of the
participant: age, gender, years of work, job description,
and area of specialty. Sections two and three, which were
designed following the work of Ogunlusi et al., included
awareness of and opinions about the WHO SSC.** Section
four assessed objective knowledge about the WHO SSC.
For this purpose, we used a Swiss survey, which has been
used and validated to investigate the objective knowledge
of the WHO SSC in Europe. This section included 10
questions with a True/False format (see Supplementary
Table S1). The total number of correct answers was used as
a total score for analysis. Scores ranged from 0 to 10, with
one point given for each correct item and higher scores
indicating higher levels of knowledge of the WHO SSC.

First, we descriptively analysed the answers to each
question, and examined the percentage of participants
who were aware of the WHO SSC, as well as scores on the
Swiss survey from participants who were aware of the WHO
SSC. Second, we constructed a logistic regression model for
awareness of the WHO SSC. Independent variables in the
logistic regression model included age, gender, occupation,
and years of experience. The multivariate model was
constructed using variables with p values < 0.1 in the
univariate analyses. In addition, a linear regression model
was constructed to identify the factors associated with the
Swiss survey scores. Independent variables in this analysis
included age, gender, occupation, years of job experience,
experience using the checklist, and understanding of the
main objective of the checklist. The multivariate model was
constructed using variables with p < 0.1 in the univariate
analyses. We used Microsoft Excel and STATA15 for analysis.
A p value less than 0.05 was considered to be significant.

AU and DS explained the study design and purpose to
the participants; after that, the survey was started. The
answering questionnaire was regarded that the participants
agree to joined the study. This study was approved by
Ethics Committee of TUTH (approval number 320(6-11-
E)?/075/076).

RESULTS

A total of 127 (84.7%) respondents completed the survey,
with all included in the analyses.

Table 1 summarizes the characteristics of the participants.
Of 127 participants, 60 (47.2%) were surgeons, 10 (7.9%)
were anaesthesiologists, and 50 (39.4%) were nurses. With
regard to the specialities of the surgeons, ear, nose, and
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Table 1. Characteristics of the participants

Variable (N=127)
Age (years old, median, interquartile range)? 30 (27 -33)
Sex n(%)
Female 72 (56.7)
Male 53 (41.7)
Missing 2 (1.6)
Years of experience (median, interquartile range)® 5(3-8)
Job n(%)
Nurse 50 (39.4)
Anaesthesiologist 10 (7.9)
Surgeon 60 (47.2)
Missing 7 (5.5)
Specialty of surgeons (calculated only among 60 surgeons)
Gynaecology and Obstetrics 15 (25.0)
Ear Nose and Throat 15 (25.0)
Orthopaedics 10 (16.7)
Gastrointestinal and general surgery 9(15.0)
Urology 5(8.3)
Neurosurgery 3(5.0)
Plastic surgery 2 (3.3)
Missing 1(1.7)

2Calculated only on the 122 participants without missing values.
bCalculated only on the 115 participants without missing values.

throat (25%) and gynaecology and obstetrics (25%) were
the most common. The median age of participants was 30
years (interquartile range 27-33), and 72 (56.7%) of the
participants were female. The median years of professional
experience among the participants was 5 (interquartile
range 3-8) years.

Table 2 shows the awareness and use of the WHO SSC
among the participants. In total, 118 (92.9%) participants
were aware of the checklist. Of those who were aware,
96 (81.4%) understood the objective of the WHO SSC, and
87 (73.7%) had used the checklist in TUTH or previous
workplaces. However, among those who had used the
checklist previously, 39 (44.8%) answered that the checklist
had been used in less than 25% of surgeries. Nonetheless,
of the 87 previous users, 43 (49.4%) stated that they had
experienced a case in which an adverse incident had been
prevented by use of the checklist.

Table 3 presents the opinions regarding the WHO SSC
among those who were aware of its existence. Among
them, 106 (89.8%) confirmed it was not routinely used in
TUTH’s operating theatre, and 108 (91.5%) were dissatisfied
with it not being used. Furthermore, 115 (97.5%) and 110
(93.2%) considered that the checklist improves patient
safety and teamwork in the operating theatre, respectively.
With regard to the barriers to routine use of the WHO SSC,
a lack of training was the most common reason (72, 67.9%),
followed by unwillingness of staff to use the checklist (54,
50.9%), and lack of experience (42, 39.6%).

Table 2. Awareness and use of the surgical safety checklist

Variable (N=127)
Question 1. Are you aware of the surgical safety checklist?
Yes 118 (92.9)
No 8(6.3)
Missing 1(0.8)

Question 2. If you answered yes to Question 1, have you ever used it
before?

Yes 87 (73.7)
No 31(26.3)

Question 3. If you answered yes to Question 2, for how many opera-
tions have you used the checklist at your workplace?

<25% 39 (44.8)
25-50% 19 (21.8)
50-75% 20 (23.0)
>75% 7 (8.0)
Missing 2(2.3)

Question 4. If you answered yes to Question 2, did you experience a
case in which an incident was prevented by the use of checklist?

Yes 43 (49.4)
No 44 (50.6)

Question 5. If you answered yes to Question 1, do you know the main
objective of the checklist?

Yes 96 (81.4)
No 10 (8.5)
Missing 12 (10.2)

Table 4 shows the breakdown of scores regarding the
objective knowledge of the WHO SSC. Scores can range
from 0 to 10, with higher scores indicating higher levels
of knowledge. Question 6, which asked whether the WHO
SSC helps inexperienced members of the surgical team,
had the lowest rate of positive answers. The mean score
on the objective knowledge of the WHO SSC scale was 6.0
(SD =1.5).

As indicated in Table 5, in the univariate linear regression
model for the scores on the objective knowledge of the
WHO SSC scale, surgeons had higher scores compared to
nurses. (unadjusted coefficient 0.80, 95% CI 0.20-1.40).
There were no other variables significantly associated with
scores on this survey. The multivariate liner regression
model was constructed with age and sex as basic variables,
and occupation, which showed a significant difference in
the univariate analysis. Scores on the objective knowledge
survey were significantly higher among surgeons than
nurses in the multivariate analysis (adjusted coefficient
1.07, 95% Cl 0.29-1.86).

As shown in Table 6, with regard to the results of the
univariate logistic regression model for awareness of the
WHO SSC, no significant differences were observed.
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Table 3. Opinions on surgical safety checklist (only among those

who were aware of checklist)

Variable (N=118)

Question 1. Are you satisfied with the present state of not using the
checklist in OT? n(%)

Yes 8 (6.8)

No 108 (91.5)

Missing 2(1.7)
Question 2. Does the surgical checklist improve patient safety? n(%)

Yes 115 (97.5)

No 2(1.7)

Missing 1(0.8)

Question 3. Do you think using the checklist improves the teamwork
in OT? n(%)

Yes 110 (93.2)
No 6(5.0)
Missing 2(1.7)
Question 4. Is the checklist routinely used in OT? n(%)
Yes 11 (9.3)
No 106 (89.8)
Missing 1(0.9)
Question 5. If no to question 4. could you choose all the reasons?n(%)?
Causes delay 25 (23.6)
Unnecessary in TUTH 1(0.9)
Not sufficient time 38 (35.9)
No experience 42 (39.6)
No training 72 (67.9)
Staff unwilling to use the checklist 54 (50.9)
Benefit of the checklist is minimal 2(1.9)

Question 6. How do you rank your knowledge with respect to the
content and utilization of the Checklist? n(%)

Very Good 11 (9.3)
Good 91(77.1)
Bad 11 (9.3)
Very bad 3(2.5)
Missing 2(1.7)

2Among 118, 2 did not answer Question 5.

Table 4. Objective knowledge of the WHO Surgical Safety
Checklist (n = 112)

Score n Percent (%)
3 5 4.4

4 14 12.5

5 25 223

6 24 21.4

7 26 23.2

8 11 9.8

9 7 6.3

Mean (SD) 6.0 (1.5)

Table 5. Unadjusted and adjusted coefficients of scores on the
surgical safety checklist

Univariate analysis  Multivariate analysis

(N=89)
Unadjusted coef- Adjusted coefficient
ficient (95% Cl) (95% CI)
Age -0.02 (-0.06 - 0.03) -0.04 (-0.09 - 0.01) *
Sex
Female Ref. Ref.
Male 0.40 (-0.18-0.98)  0.06 (-0.86 - 0.73)

Years of experience 0.00 (-0.06 - 0.06)
Job
Nurse Ref. Ref.
Anaesthesiologist 0.98 (-0.22 - 2.19) 1.13 (-0.23 - 2.49)
Surgeon 0.80(0.20 - 1.40) ** 1.07 (0.29 - 1.86) **
Experience using checklist
No Ref.
Yes -0.05 (-0.70 - 0.60)
Knowing the main objective of checklist
No Ref.
Yes 0.60 (-0.45 - 1.60)

*P value < 0.1, **P value < 0.05, CI = confidence intervals

Table 6. Unadjusted and adjusted logistic regression OR of
objective awareness of the surgical safety checklist

Univariate analysis Multivariate analysis
(N=109)
Unadjusted OR (95% CI) Adjusted OR (95% Cl)
Age 1.03 (0.89 - 1.18) 1.05 (0.72 — 1.54)
Sex

Female Ref. Ref.

Male 1.24 (0.28 - 5.45) 2.34(0.28-19.4)
Years of experi- 1.07 (0.87-1.32) 1.01 (0.67 - 1.55)
ence
Job

Nurse Ref. Ref.

Anaesthesiologist 0.57 (0.05 - 6.16) 0.33 (0.02 -5.56)

Surgeon 0.89 (0.19 - 4.19) 0.63 (0.07 — 5.30)

OR = odds ratio
Cl = confident intervals

DISCUSSION

The proportion of healthcare professionals in operating
theatre who were aware of the existence of the WHO SSC
was as high as those reported in previous studies.’**® In the
present study, a substantial majority of participants (92.9%)
were aware of the WHO SSC. Although the WHO SSC was
not formally introduced in TUTH, a significant proportion of
respondents had a fair idea of its purpose and implications.
Consistent with our findings, health care providers in other
developing countries (e.g. Guatemala (93.8%) and Nigeria
(83%)) also have a high degree of awareness of the WHO
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SSC.1*1 Furthermore, 92% of respondents in our study
reported that they were dissatisfied with the failure to
use the WHO SSC. Thus, it can be inferred that many TUTH
operating theatre healthcare professionals hope to see the
WHO SSC routinely used.

This survey revealed barriers hampering the introduction
of the WHO SSC. Many respondents answered that lack
of training was the most significant factor preventing
introduction of the WHO SSC, followed by the unwillingness
of staff to use the checklist, and lack of experience in using
it. There are obviously a variety of factors opposing uptake
of the checklist in any setting. In particular, emergency
procedures, change of staff shifts, and the widely perceived
tedious and time consuming nature of the “Sign Out”
component of the checklist, were identified as reasons for
low checklist usage in Nepal.' It is critical that all reported
obstacles to implementing routine use of the WHO
SSC should be addressed to ensure smooth uptake and
compliance with the WHO SSC once it has been introduced.

The scores on the objective knowledge of the WHO SSC
scale among participants in this study was relatively lower
than those in previous studies.”*> The average score from
this survey was 6 points, while the average scores were 7.4-
8 in previous studies conducted in European countries.”*
The probable reason for this disparity is that the survey in
the previous studies was conducted after the widespread
introduction of the WHO SSC. Also, the previous study
was conducted after healthcare professionals in operating
theatre had undergone intensive training both prior to and
after the introduction of the WHO SSC.” No training in this
respect had been made available at TUTH. Proper training
with respect to the values and use of the WHO SSC should
optimally be undertaken before the introduction of the
checklist mechanism.

The scores on the objective knowledge survey differed
significantly by occupation. As shown by the multivariate
analysis, scores of nurses were significantly lower than
those of surgeons. It has been reported that cooperation
among all healthcare professionals is necessary for the
successful introduction of the WHO SSC. In particular, lack
of cooperation among them often prevents the smooth
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