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Multicenter audit of operating room GEE

staff compliance with the surgical safety
checklist: a cross-sectional study from a low-
and middle-income country
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Abstract

Background Unsafe surgical practices are a preventable cause of morbidity and mortality. The WHO published its
surgical safety checklist (SSC) to help reduce surgical errors and complications and improve patient outcomes. This
study aims to audit compliance with the WHO'’s SSC and explore attitudes toward its implementation in hospitals
within a low- and middle-income country.

Methods This was a two-part, cross-sectional study in which a retrospective desk review was used to audit com-
pliance with SSC use, and a questionnaire was used to explore attitudes toward the SSC. The data were collected
between September and November 2021 from two major governmental and nongovernmental hospitals. Surgeons,
anesthesiologists, and surgical nurses were invited to complete a self-administered questionnaire that measured
attitudes across five domains via a 5-point Likert scale.

Results The final sample consisted of 340 patients whose records were retrieved from one governmental hospital
(n=170) and one nongovernmental hospital (h=170). Among those patients, 93 (27.4%) underwent general surgery,
49 (14.4%) underwent orthopedic surgery, and 45 (13.2%) underwent pediatric surgery. The SSCs were fully com-
pleted for 27.9% of the patients, partially completed for 43.2% of the patients, and left blank for 28.8% of the patients.
Compliance with the use of the SSC was significantly associated with age (p=0.002), sex (p=0.022), type of surgery
(p<0.001), classification of surgery (p=0.006) and hospital sector (p<0.001). None of the patients at the governmental
hospital had a completely filled the SSC, whereas none of those at the nongovernmental hospital had a blank SSC.
Among the final sample of 80 operating room staff members included in the study that explored their attitudes,
41.3%, 40.0%, and 18.8% were surgeons, surgical nurses, and anesthesiologists, respectively. The participants demon-
strated positive attitudes toward the SSC across all the attitude domains. The majority said that lack of time (56.3%),
staff assertiveness (55.0%), and training (53.8%) were the most important barriers to implementing the SSC. The hospi-
tal sector was significantly associated with higher scores across all domains.

Conclusions While the majority of operating room staff used the SSC, only a minority filled the list completely. The
attitudes toward using the WHO's SSC trended positively, which encourages the official implementation of the SSC
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at the national level. Addressing the identified barriers may enhance the quality of implementation by providing edu-
cational sessions. Future reaudits are recommended to enhance the adaptability of the SSC.

Keywords Surgical safety checklist, Patient safety, Surgical safety, SSC, Audit

Background

Globally, more than 234 million major surgeries are per-
formed every year [1]. Failure to adhere to good surgical
practices and safety guidelines before, during, and after
surgery could jeopardize patients’ health [2]. Unsafe sur-
gical procedures are a preventable cause of morbidity and
mortality. The WHO estimated that the mortality rate
after major surgery ranges between 0.5% and 5%, with
serious complications observed in nearly 25% of inpa-
tient surgeries [3]. In addition to direct harm to patients,
surgical errors increase the length of hospital stay and
healthcare costs [4, 5].

Patient safety is a healthcare concept that has emerged
in the context of the increasing complexity of healthcare
systems and the associated potential for patient harms.
By preventing and reducing the risks, errors, and harms
patients might face, a focus on patient safety in surgeries
is fundamental to the delivery of safe, patient-centered,
and high-quality health services [6—8]. Therefore, several
safety measures are universally taken to ensure patient
safety, such as the sterilization of instruments, staff
adherence to sterile protocols, and preoperative testing
and evaluation [3, 9].

Global Health organizations such as the World Health
Organization (WHO) have launched several global and
regional initiatives to address and improve the safety of
patients during surgeries. In 2008, the WHO published
its Surgical Safety Checklist (SSC), which became a uni-
versal tool that can promote the safety of patients dur-
ing surgery. The SSC identified three surgery stages, each
corresponding to a specific period of the usual course of
action: before anesthetics are injected (check-in), before
the skin is incised (time-out), and before the patient
leaves the operating room (check-out). At each stage,
the checklist coordinator must confirm that the surgical
team has completed the tasks before proceeding with the
surgery. The WHO recommends that only one healthcare
provider be responsible for checking each item on the
SSC. The goal of this SSC was to improve patient safety,
ensure accountability of the operating team, and prevent
errors in patient identity, site of surgery, and type of sur-
gery [3]. The SSC has been shown to improve commu-
nication, reduce surgical errors, complications, morbidity
and mortality, and enhance patient outcomes [3, 10-12].

Previous studies have shown a trend toward posi-
tive attitudes toward the WHQO’s SSC among OR team
members in different income settings globally [13-17].

Although the SSCs are widely adopted worldwide, studies
have often revealed their poor quality of use. For exam-
ple, a study that was conducted in 29 French hospitals
and included 834 OR team members and 5677 patients
revealed that the SSCs were used in 83% of the cases
but were fully completed in only 35% of the cases [18].
Moreover, the SSCs are less likely to be used in health-
care facilities in low-human development index coun-
tries, emergency surgical operations, and obstetrical
and gynecological surgical operations than in healthcare
facilities in high-human development index countries,
elective surgical operations, and abdominal surgeries,
respectively [19]. Documenting, monitoring, and evaluat-
ing the application of the SSC in the field is crucial for
ensuring its proper use and improvement. Only a few
studies have investigated the implementation and appli-
cation of the SSCs regionally, revealing positive attitudes
among healthcare professionals [15, 20-22]. Although
several governmental and nongovernmental Palestinian
hospitals have implemented the SSC, data on the extent
of compliance, enforcement, and monitoring are lack-
ing. Moreover, no published study has investigated the
adoption of the SSC and healthcare workers’ perceptions
of the SSC in Palestine. This study aims to audit compli-
ance with the WHO’s SSC and explore attitudes toward
its implementation in Palestine.

Methods

Study design and settings

This was a cross-sectional study in which a question-
naire and a retrospective desk review were used to audit
compliance with and attitudes toward using the SSC in
Palestinian hospitals. The data were collected between
September 2021 and November 2021.

The study was conducted in two major governmental
and nongovernmental Palestinian hospitals in the north-
ern West Bank that perform general, orthopedic, plastic,
pediatric, vascular, urologic, and otorhinolaryngologic
surgeries. The governmental hospital has 200 beds and 5
operating rooms, with an estimated 8,000 to 12,000 sur-
geries performed per year. The nongovernmental hospital
has 120 beds and 4 operating rooms, with an estimated
3000 to 3600 surgeries performed annually.

The study comprises two parts. The first part used a
retrospective review of surgical patient medical records
to audit the compliance rate with using the SSC. The plan
to conduct the audit employed the Plan, Do, Study, Act
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(PDSA) cycle framework to plan the audit (Additional
file 1) [23]. The cycle plan addresses the change con-
cept, the target healthcare workers, timeline, and audit
design and indicators. A complete filling rate of at least
95% was adopted as the standard of measurement and
aim of change. This audit will be used to inform policies
proposing the mandatory use of the WHQO’s SSC in Pal-
estine, coupled with adequate educational and training
resources. This will be followed by reauditing of surgical
patient records at the same two hospitals using the same
audit design to test for a change. The second part used a
questionnaire to explore the attitudes of operating room
(OR) staft toward using the SSC.

Study population and sampling

This study targeted healthcare workers who were par-
ticipating in surgeries at Palestinian hospitals. All of the
surgeons, anesthesiologists, and surgical nurses working
at the two hospitals were eligible and invited to partici-
pate in the study. The surgical records of patients who
underwent surgeries at the two hospitals were eligible
for record review. Patients who underwent endoscopy;
cardiac catheterization; or minor, emergency, cardiac, or
ophthalmic surgeries were excluded. The surgical records
were randomly selected from each hospital. The mini-
mum sample size was calculated to be 384 via the follow-
ing formula:

n=Z%P.(1 — P)/d? where:

n is the sample size.

Z is the Z value of 1.96 corresponding to the 95% con-
fidence level.

P is the estimated compliance rate (if unknown, 0.5 is
used to provide the widest confidence interval and maxi-
mize the sample size).

d is the margin of error (0.05).

The final sample size was calculated to be 340 after
adjusting for the finite population per the total number
of patient records at the two hospitals via the following
formula:

N adjusted = n/1+(n-1/N), where N is the population
count.

Data collection

Compliance with the SSC was assessed by auditing the
surgical records of patients, which were retrieved from
the electronic health record systems of each hospital.
The SSCs whose items were left unchecked were labeled
“blank”; the SSCs with one or more missing items were
labeled “partially filled”; and the SSCs whose items were
all checked were labeled “completely filled” Data con-
cerning the following variables were retrieved from each
patient’s record: age (<18, 19-30, 31-40, 41-50, >50
years), sex (male or female), type of surgery (pediatric,
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orthopedic, gastrointestinal, urologic, plastic, vascular,
otorhinolaryngological, neurological, or general surgery),
and classification of surgery (major or nonmajor) as
defined by the European Surgical Association [24].

For the attitude study, the participants completed a
self-administered questionnaire that comprised two sec-
tions. The first section collected demographic and per-
sonal information, including age (<30, 31-40, 41-50, or
>50 years), gender (male or female), profession (surgeon,
anesthesiologist, or surgical nurse), years of practice (<5,
5-10, or >10), academic qualifications (diploma, bach-
elor’s degree, or postgraduate degree), and the hospital
sector in which a participant is employed (governmen-
tal or nongovernmental). The second section comprises
items used to explore the attitudes of OR team members
toward the implementation of the SSC. The questionnaire
used in this study was developed by O’Connor et al. Atti-
tudes were measured via a 5-point Likert scale ranging
from strongly disagree to strongly agree and were subdi-
vided into five domains measuring attitudes toward the
following: hospital norms on the use of the SSC (6 items);
the impact of the SSC on safety and teamwork (5 items);
support for the SSC from specific groups (6 items); and
the intention to initiate the SSC (2 items). The single-item
responses were scored as 1 for ‘strongly disagree’ to 5 for
‘strongly agree’ The score for each domain was calculated
by summing the single-item scores and reported as raw
and percentage scores [13]. In addition, the questionnaire
included a question about the barriers to using the SSC.

Data analysis

The data were entered into a Microsoft Excel spreadsheet
(Microsoft Excel, 2016) and then uploaded to the IBM
Statistical Package for Social Sciences (IBM SPSS, v.21.0).
The median and interquartile range (IQR) were reported
for the attitude scores, and the frequencies and percent-
ages were reported for the categorical variables. This
includes the complete filling rate as the major indicator
contributing to the PDSA framework in this audit and
future reaudits. The chi-square test and Fisher’s exact test
were used to test the bivariate associations between com-
pliance with using the SSC and other variables, as appro-
priate. The compliance rate is the sum of the partially
and completely filled SSCs. The Mann-Whitney and
the Kruskal-Wallis tests were used to test the bivariate
associations between the attitude scores and other vari-
ables. The internal consistency of the tool was assessed
via Cronbach’s alpha statistics. A p value of less than 0.05
indicated statistical significance.

Ethical considerations
Approval for conducting the audit and study was
obtained from the Institutional Review Board (IRB)
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of An-Najah National University (ANNU). Addi-
tional approval was obtained from the two hospitals
where the study was conducted. All participants were
informed about the nature and objectives of the study
and provided informed consent before participation.
The privacy of the participants was maintained, and the
data were kept confidential.

Results

Characteristics of the included patients

Exactly one-half of the total sample of 340 patients
had surgery at a governmental hospital (# =170), and
the other half had one at a nongovernmental hospital
(n = 170), with the majority being male (60.6%) and
older than 30 years (56.5%). Among those patients, 93
(27.4%) underwent general surgery, 49 (14.4%) under-
went orthopedic surgery, and 45 (13.2%) underwent
pediatric surgery. Just above one third had a major sur-
gery (33.5%) (Table 1).
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Auditing compliance with filling the SSC

The SSCs were completely filled for 95 patients (27.9%),
partially filled for 147 patients (43.2%), and left blank for
98 patients (28.8%). Nongovernmental hospitals fared
better, as none of the patients had a blank SSC (0%),
and the SSCs were completely filled for the majority of
patients (55.9%). In contrast, none of the patients at the
governmental hospital had a completely filled the SSC
(0%), and most SSCs were blank (57.6%). Compliance
with the use of the SSC was significantly associated with
age (p=0.002), sex (p=0.022), type of surgery (p<0.001),
classification of surgery (p=0.006) and the hospital sector
in which the surgery was performed (p<0.001) (Table 1).

Characteristics of the participating operating room team
members

Among the final sample of 80 participants, 72 (90.0%)
were male, and eight (10.0%) were female. Among those,
13 (16.5%) were 30 years old or younger, 37 (46.3%) were
between 31 and 40 years old, 22 (27.5%) were between 41
and 50 years old, and eight (10.0%) were 50 years or older.

Table 1 Compliance with the surgical safety checklist (SSC) for surgical patients whose records were included in the study and

associated characteristics

Variable Frequency n (%) Compliance with SSC - p value
frequency n (%)
Age Blank Filled 0.002*
<18 88 (25.9) 28(31.8) 60 (68.2)
19-30 60 (17.6) 14 (23.3) 46 (76.7)
31-40 56 (16.5) 23 (41.1) 33(58.9)
41-50 61(17.9) 23 (37.7) 38 (62.3)
> 50 75(22.1) 10(13.3) 65 (86.7)
Gender 0.022*
Male 206 (60.6) 50 (24.3) 156 (75.7)
Female 134 (394) 48 (35.8) 86 (64.2)
Type of surgery <0.001*
General surgery 93 (27.4) 37(39.8) 56 (60.2)
Pediatric surgery 45(13.2) 6(13.3) 39 (86.7)
Orthopedic surgery 49 (14.4) 21 (42.9) 28 (57.1)
Gastrointestinal surgery 40(11.8) 3(7.5) 37(92.5)
Urological surgery 26 (7.6) 10 (38.5) 16 (61.5)
Plastic surgery 15 (4.4) 4(26.7) 11(73.3)
Vascular surgery 21(6.2) 2 (9.5) 19 (90.5)
Otorhinolaryngological surgeries 33(9.7) 13 (39.4) 20 (60.6)
Neurosurgery 18 (5.3) 2(11.1) 16 (88.9)
Classification of surgery 0.006*
Major 114 (33.5) 22(193) 92 (80.7)
Nonmajor 226 (66.5) 76 (33.6) 150 (66.4)
Hospital sector <0.001*
Governmental 170 (50.0) 98 (57.6) 72 (424)
Nongovernmental 170 (50.0) 0(0.0) 170 (50.0)

" p value is below the threshold value for significance (0.05)
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The participants were either surgeons (41.3%), anesthe-
siologists (18.8%), or surgical nurses (40.0%). One-half
of the participants were employed by the governmental
hospital (50%), whereas the other half were employed
by the nongovernmental hospital (50%). Nearly one-half
of the participants had 10 years or more of experience
(48.8%) (Table 2).

Attitudes of the participating operating room team
members toward the implementation of the WHO's SSC
The Cronbach’s alpha values were 0.77 for the norms
items, 0.73 for the impact items, 0.91 for the support
items, 0.58 for the initiate items, and 0.82 for the bar-
rier items. The overall Cronbach’s alpha value for all the
domains was 0.82, which indicated acceptable internal
consistency. The median for the norm’s raw scores was
21/30 [IQR=16.3-24.0], the norm’s percentage score
was 70.0% [IQR=54.2-80.0], the impact on teamwork
and safety raw score was 20/25 [IQR=18.0-22.0], the
impact on teamwork and safety percentage score was
80.0% [IQR=72.0-88.0], the support raw score was 24/30
[IQR=23.0-26.0], the support percentage score was
80.0% [IQR=76.7—86.7], the initiate raw score was 8/10
[6.0, 9.0], and the initiate percentage score was 80.0%
[IQR=60.0-90.0].

Table 2 Characteristics of the participating operating room staff

Variable Frequency n (%)
Age

<30 13(16.5)

31-40 37 (46.3)

41-50 22 (27.5)

>50 8(10.0)
Gender

Male 72 (90.0)

Female 8(10.0)
Profession

Surgeon 33(41.3)

Anesthesiologist 15(18.8)

Surgical nurse 32 (40.0)
Years of practice

<5 12 (15.0)

5-10 29 (36.3)

>10 39 (48.8)
Academic qualification

Diploma 6 (7.5)

Bachelor’s degree 24 (30.0)

Postgraduate degree 50 (62.5)
Hospital sector

Governmental 40 (50)

Nongovernmental 40 (50)

Page 5 of 9

The majority of participants agreed or strongly agreed
that the SSC is used for every surgery (63.8%); the sur-
gical staff pay full attention during the filling of the SSC
(52.5%), and the assigned individual always ensured that
the required steps have been completed (57.5%). While
only a minority of participants agreed or strongly agreed
that failing to use the SSC is reflective of poor profes-
sional practice (41.3%), most agreed or strongly agreed
that using it reduces the probability of human error
(93.8%), improves patient safety (93.8%), and enhances
teamwork (85.0%). Most participants agreed or strongly
agreed that surgeons (85%), anesthesiologists (82.5%),
and surgical nurses (93.8%) support the use of the SSC
(Table 3). Moreover, most participants cited a lack of
time as the major barrier to using the SSC (56.3%), fol-
lowed by a lack of staff assertiveness (55.0%) and a lack of
training (53.8%).

Higher attitude scores in the norm domain were sig-
nificantly associated with years of practice (p=0.039)
and hospital sector (p<0.001), whereas higher scores in
the impact on teamwork and safety domain were signifi-
cantly associated with academic qualifications (p=0.002)
and the hospital sector (p=0.014). In the support domain,
higher scores were significantly associated with age
(p=0.028), years of practice (p=0.037), academic quali-
fication (p=0.047), and hospital sector (p=0.007). In the
initiate domain, higher scores were associated with years
of practice (p=0.002), academic qualification (p=0.048),
and the hospital sector (p=0.013) (Table 4).

Discussion
Unsafe surgical practices contribute to preventable com-
plications, deaths, and increased healthcare costs. The
WHO developed the SSC as a practical tool to reduce
surgical errors and improve patient outcomes. This study
audited surgical patients’ records to assess compliance
with the use of the SSC by surgical teams. The findings
revealed that the majority of the respondents adhered
to the SSC, although most of those used lists were only
partially filled. Compliance with the SSC was significantly
associated with age, sex, type of surgery, classification of
surgery, and hospital sector. Additionally, the participants
demonstrated positive attitudes toward using the SSC.

Despite capturing positive attitudes, this study dem-
onstrates the suboptimal use of the SSC. While 71.1% of
patients underwent surgeries that used the SSC, fewer
than one-third were completely filled. This finding aligns
with an unpublished study conducted in three hospitals
in the southern West Bank, which reported positive atti-
tudes but low compliance with each of the three items in
the SSC [25].

Since its introduction in 2008, the WHO’s SSC has
been widely adopted by professional bodies globally,
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Table 3 Responses of the participating operating room staff to the attitude questions

Strongly Disagree Neutral Agree Strongly agree

disagree
Domain Statement n (%) n (%) n (%) n(%) n (%)
Norms There is little difference between the surgical checklist in the nongov- 11 16 27 24 2
ernmental hospital/governmental hospital and the WHO surgical safety  (13.8( (20.0) (33.8) (30.0) (2.5)
checklist.
The complete checklist is used for every procedure in every operation 2 15 12 23 28
in the nongovernmental hospital/governmental hospital. (2.5 (18.8) (15.0) (288) (35.0)
The complete checklist is used for every procedure in which I am 2 19 10 19 30
involved in theatre. (2.5) (23.8) (12.5) (238) (375
When the checklist is being carried out, everyone in the theatre stops 4 21 13 22 20
what they are doing and listens until it is completed. (5.0) (26.3) (16.3) (275) (250
Sometimes sections of the checklist are not completed. 6 28 11 29 6
(7.5) (35.0) (13.8) (36.3) (7.5
The individual who signs the checklist personally ensures that the rel- 3 20 11 36 10
evant steps have been completed. (3.8) (25.0) (13.8) (45.0) (12.5)
Impact on | believe that failing to use the checklist is poor professional practice. 5 28 14 21 12
teamwork and 6.3) (35.0) (17.5) (26.3)  (15.0)
safety I believe using the checklist reduces the likelihood of human error. 0 3 2 38 37
(0.0) (3.8) (2.5 (475) (46.3)
| believe using the checklist improves patient safety. 0 2 3 31 44
(0.0) (2.5) (3.8) (38.8)  (55.0)
I believe using the checklist improves teamwork in theatre. 0 6 6 38 30
(0.0) (7.5) (7.5) (475) (37.5)
The use of the checklist should be mandatory for every case. 1 7 10 27 35
(1.3) (8.8) (12.5) (33.8)  (43.8)
Support Surgical personnel support the use of the checklist. 0 4 8 52 16
(0.0) (5.0) (10.0) (65.00  (20.0)
Anesthetic personnel support the use of the checklist. 0 9 5 52 14
(0.0) (11.3) 6.3) (65.0) (17.5)
Nursing staff support the use of the checklist. 0 4 1 51 24
(0.0) (5.0 (1.3) (63.8) (30.0)
Senior theatre personnel support the use of the Checklist. 0 3 3 51 23
(0.0) (3.8 (3.8) (63.8) (288)
Junior theatre personnel support the use of the checklist. 0 3 7 51 19
0.0 (3.8 8.8 (63.8) (23.8)
Management supports the use of the checklist. 1 2 21 36 20
(13) (2.5 (26.3) (45.0) (25.0)
Initiate I have initiated the use of the checklist in the past. 0 21 14 29 16
0.0 (26.3) (17.5) (26.3)  (20.0)
lintend to initiate the use of the checklist in the future. 0 6 10 40 24
0.0 (7.5 (12.5) (50.0) (30.0)

Table 4 Associations between the attitude domains and the characteristics of the participating operating room staff

Age Gender Profession Years of practice Academic Hospital sector
qualification
Domain
Norms 0522 0.546 0.790 0.039* 0.672 <0.001*
Teamwork and 0.240 0.173 0.055 0.058 0.002* 0.014*
safety
Support 0.028* 0.226 0459 0.037* 0.047* 0.007*
Initiate 0312 0.397 0337 0.002* 0.048* 0.013*

" p value is below the threshold value for significance (0.05)



Yaseen et al. BMC Health Services Research (2025) 25:103

especially in high-income countries [26]. In the UK, for
example, the use of the SSC has been mandatory in Eng-
land and Wales since 2010. This has led to its compulsory
implementation in two-thirds of UK surgical depart-
ments, resulting in a total mandatory and voluntary use
rate of 93% [27]. However, global studies have reported
variable uptake and use of the SSC. Delisle et al. con-
ducted a study to assess SSC use in 94 countries with dif-
ferent development indexes and reported that 75.4% of
surgeries used the list, which is comparable to the find-
ings of our study. However, the rate identified by our
study was higher than that in medium- (60.4%) and low-
(29.8%) human development indexes (HDI) [19]. The var-
iability in the compliance rate is better demonstrated by
a systematic review conducted by Borchard et al., which
revealed that the rate ranged between 12% and 100% [28].

While the SSC is widely recommended in many coun-
tries, its practical use remains suboptimal. In the present
study, nearly half of the SSCs were partially filled. Simi-
larly, partial checking of items was reported by several
global studies. For instance, a French multicenter study
reported a compliance rate of 90.2% but a completion
rate of only 61% [29]. Another study conducted in an
American pediatric surgery department reported that
none of the surgeries performed had a completely filled
the SSC [30]. Partial compliance may compromise the
intended benefits of the list, whereas full compliance is
crucial for ensuring checklist effectiveness and maximiz-
ing patient safety, which emphasizes the need to monitor
the implementation of the SSC in practice.

The attitudes of OR staff participating in this study
showed a positive trend. The reported attitude scores
indicate that participants were aware of the benefits of
using the SSC to minimize human error (93.8%), improve
patient safety (93.8%), and enhance teamwork (85.0%).
Support for using the SSC seems to be strong and con-
sistent between different healthcare providers, as no con-
siderable differences were reported between surgeons,
anesthesiologists, surgical nurses, or managers. Years of
practice and the hospital sector were particularly asso-
ciated with multiple attitude domains. More years of
practice, greater exposure to adverse events, greater
participation in continuous medical education, and
enhanced leadership roles increase OR team members’
sense of responsibility and reinforce the importance of
adopting safety protocols, which consequently fosters a
positive attitude toward using the SSC. Additionally, none
of the patient records retrieved from nongovernmental
hospitals in this study had a blank SSC. The greater com-
pliance with the SSC and the more positive attitudes of
the OR staff in nongovernmental hospitals may be attrib-
uted to the adoption of different organizational cultures
with a strong emphasis on quality improvement and
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patient safety. This is especially true when resources are
more available to implement adequate training, organi-
zational measures, and technology to facilitate the use of
the SSC.

This study positions Palestine higher than most low-
and middle-income countries (LMICs) in compliance
with the use of the SSC. The national health authorities
and professional bodies should capitalize on the posi-
tive attitudes and voluntary compliance with the use of
the SSC to officially recommend and implement the list
in all surgical departments. While high-income countries
are the most vocal in recommending SSC use in surgical
departments, some LMICs have devised plans to offi-
cially implement the SSC, as is the case in Jordan [31].
The findings of the present study and the regional experi-
ence of Jordan can both inform the SSC implementation
in Palestine, especially given the cultural and institutional
similarities. Indeed, the barriers identified by the par-
ticipants in this study were similar to those reported by
the OR staff in Jordan [22]. Past studies have shown that
a lack of resources, support systems, accountability, and
transparency may often lead to poor-quality SSC imple-
mentation, especially in LMICs [26, 32]. To ensure high-
quality SSC implementation, policymaking must extend
beyond mere recommendations by addressing the poten-
tial barriers that might undermine the optimal use of SSC
in the field. As most participants in this study cited prob-
lems related to time and training, implementation should
be coupled with education and training sessions to raise
awareness about the importance of the SSC and facili-
tate its use, including when and how to use the checklist
amid the congested schedule and excessive workload in
surgery. Importantly, the implementation plan should be
informed by audits and a quality improvement strategy,
outlining feedback mechanisms received from OR staff to
guide and improve the implementation and adaptation of
the SSC [26, 33, 34]. Reaudits, guided by the PDSA plan,
evaluate changes against the prespecified standards and
in comparison to the first audit. This study adopted the
PDSA cycle framework by planning and conducting the
first audit in a cycle of repeated audits, quality improve-
ment strategy, and further actions built on these reaudits.

Strengths and limitations

This audit study had several limitations. First, the study
audited OR staff working in two major hospitals within
one northern governorate of the Palestinian West Bank,
which limits the generalizability of the findings to other
hospitals at the national level. However, initial audits,
unlike conventional academic research, are often bet-
ter conducted at a small scale involving fewer healthcare
professionals, which allows for more focused actions and
aligns with resource limitations and the goals of quality
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improvement [35]. This audit can also be the first step
toward scaling up to a broader population at the national
level. Second, the study may be subject to social desir-
ability bias, as it relies on self-reported data on such a
safety measure that is perceived as beneficial. Further-
more, the exclusion of certain types of surgeries might
have overlooked important contexts related to these
surgeries. However, exclusion of these surgeries was a
trade-off between losing these contexts and improving
internal validity by increasing specificity. Specialized sur-
geries include specific procedures and safety measures
that might be different from general surgeries. Moreover,
using quantitative measures, such as filling rates, may
not necessarily reflect the effective use of the checklist in
improving patient safety. The checklist was created as a
quality improvement tool to enhance adherence to safety
measures in surgeries and not merely as a box-checking
exercise. As safety checklists are easy to monitor, their
use may inadvertently lead to abandoning other safety
check mechanisms [36]. The findings of this audit can
be useful if integrated with other official quality checks
to ensure the full and effective use of the SSC. Nonethe-
less, this was the first audit to address the use of the SSC
locally and among the first to address it regionally. The
findings can help inform policymaking regarding the
recommendation and implementation of the SSC at the
national level. Moreover, the audit provides the basis for
future reaudits aimed at monitoring and evaluating the
implementation of the SSC.

Conclusions

This study found that most participants used the SSC, but
the audit using a retrospective desk review revealed that
most checklists were only partially filled. Compliance
with the SSC was significantly associated with age, sex,
type of surgery, classification of surgery, and hospital sec-
tor. The OR team members at the participating hospital
demonstrated positive attitudes toward the SSC. Lack of
time, staff assertiveness, and training were the most cited
barriers to implementing the SSC. The use of the SSC
should be officially recommended and implemented at all
hospitals through national policymaking. Addressing the
identified barriers may enhance the quality of implemen-
tation by providing guiding educational sessions on the
use of the SSC. Moreover, future reaudits and feedback
are recommended to improve the implementation and
adaptation of the SSC.
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