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ABSTRACT

Background: Operating room technologists are crucial in ensuring patient safety in surgical units. The study aims to
assess the validation of the observational performance assessment tool related to patient safety using a tool, the World
Health Organization Behaviorally Anchored Rating Scale (WHOBARS), among operating room technologists in Iran.
Methods: The cross-sectional study was conducted at Shahid Sadoughi University of Medical Sciences. The
WHOBARS tool was designed based on the surgical safety checklist of the World Health Organization. In the first
step, the translation-back translation process was done and the external validity of the tool was confirmed. In the
next step, content and face validity were evaluated qualitatively. Quantitative content validity was evaluated
through two indices: content validity ratio (CVR) and content validity index (CVI). The reliability of the tool was
measured by two methods of internal consistency and test-retest. Data were analyzed using descriptive statistics
(mean, percentage, standard deviation) by SPSS,¢ software.

Results: With the agreement of all experts in the first phase of the study, the face and content validity of the tool
was confirmed. All items of the tool obtained CVR higher than 0.49 and CVI higher than 0.79 which were retained in
the tool. Finally, the quantitative and qualitative validity of the 15-item performance measurement tool was
confirmed. The Cronbach's Alpha coefficient was 0.86.

Conclusion: According to the findings, the Iranian version of WHOBARS is a reliable and valid tool for the evaluation
of safety performance among operating room technologists.
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Introduction

Patient safety during surgery is one of the most
important concerns of operating room teams.
Providing safe and high-quality care is the ethical,
professional, and legal duty of medical staff (1).
Patient safety includes reducing the risk of
additional injury by predicting errors and avoidable

side effects to protect patients from harm (2).
According to the report "Patient Safety 2030"
published by the National Institute of Health
Research, the lack of guarantee for patient safety is
a significant challenge in providing healthcare
services (3). The World Health Organization
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(WHO) has reported that about 134 million
unwanted events and 2.6 million related deaths
occur annually in low- and middle-income
countries due to unsafe services provided by
hospitals (4). Unwanted events are common in
hospitalized patients (5-7) and can lead to
irreversible complications, mortality, and increased
healthcare costs (6, 8-10). Studies have shown that
many safety errors and unwanted complications
occur in the operating room (11, 12). In addition,
about half of these errors and complications are
preventable (9, 10).

Operating room technologists play an important
role in patient safety. They are responsible for
performing a wide range of tasks, including patient
preparation, patient positioning, and preparation of
operating room, equipment, and medications
during surgery. They also help surgeons,
anesthesiologists, and other operating room
personnel during surgery. Any mistake or omission
in performing these tasks can have serious
consequences for patients. Regular performance
evaluations help identify areas where operating
room technologists need more training or support.
This information can be wused to develop
purposeful interventions to improve patient safety
(13). The following recommendations may
improve safety in the operating room: checking the
effectiveness of performance by standard
checklists (14), teamwork (15), and providing
training programs about safety-related functions
(16, 17). One of the effective and significant
interventions is the formulation and application of
the World Health Organization Surgical Safety
Checklist (WHOSSC) based on Safe Surgery
guideline (18 ). The purpose of SSC is to improve
safety by promoting information sharing between
members of operating room teams, strengthening
teamwork, encouraging safety, identifying human
errors before an incident, and verifying the
completion of necessary steps and critical actions
for the safety of surgery. This checklist is
implemented at three key moments during each
surgery, including: before the induction of
anesthesia (sign in), before the skin is cut (time
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out), and before the patient leaves the operating
room (sign out). Each area of the observational
tool of performance evaluation contains 5 items.
The first item in each area includes the evaluation
of the preparation of the operating room and team
members (setting the stage) to start the process of
the safety checklist. The second item in each area
deals with the evaluation of the committed and
accurate support and participation of the team
members (Team engagement). The third item deals
with the activation of personnel engagement by
implementing purposeful communications and
encouraging engagement in  the  process
(Communication: activation). The fourth item in
each area deals with the assessment of problem
anticipation and their handling and checking of
important patient information (Communication:
problem anticipation). The fifth item in each area
deals with confirming the completion of the safety
process (Communication: process completion).
Considering the validity and reliability of the tool,
all the processes emphasized in the tool are
necessary to be used in the patient safety
management process.

So far, there have been many reports of a
significant reduction in morbidity and mortality
after the introduction of SSC (19, 20). The
introduction of WHOSSC (2008) was a guideline
about patient safety in hospital operating rooms.
Recent studies have shown that SCC is
incompletely implemented in many hospitals, and
it is necessary to take measures to improve the way
this checklist is used (21-23). Considering the role
of operating room technologists constantly in
contact with patients, they are considered the first-
line personnel in patient safety. Therefore, in order
to create a safe environment in the operating room,
it is necessary to evaluate the safety performance
of operating room technologists and implement
measures to improve their performance.

In our country, patient safety has been discussed
for a long time, but practical measures for
monitoring and conducting patient safety
programs, and giving feedback to people to
develop safety activities have received less

Page | 181


http://dx.doi.org/10.18502/jebhpme.v8i3.18075
https://jebhpme.ssu.ac.ir/article-1-507-en.html

[ Downloaded from jebhpme.ssu.ac.ir on 2025-07-12 ]

[ DOI: 10.18502/jebhpme.v8i3.18075 |

Validating surgical tech skills for patient care

attention. The use of valid assessment tools can
ensure a consistent and objective evaluation of the
performance of operating room technologists. This
helps identify individual strengths and weaknesses
and promotes a fair evaluation process. Also,
operating room managers' awareness of the clinical
competence of employees provides them with
valuable information for better human resource
management (24). The recommended WHO
Behaviorally Anchored Rating Scale (WHOBARYS)
checklist is one of the tools for monitoring patient
safety, especially for operating room technologists,
which has been designed according to WHO
guidelines. The current study was conducted to
investigate the wvalidity and reliability of
WHOBARS as a performance measurement tool
for patient safety among operating room
technologists in Iran.

Materials and methods

This was a cross-sectional study conducted in 2023
at Shahid Sadougi University of Medical Sciences,
in order to validate WHOBARS related to patient
safety.

The tool used in this research was WHOBARS,
which was first designed in 2016 by Devcich et al.
(25) as a behavioral rating scale in three strategic
times. This tool was designed based on WHOSCC.
This observational tool includes 15 questions in 3
areas including before induction of anesthesia (sign
in) (5 items), before cutting the skin (time out) (5
items), and before the patient leaves the operating
room (sign out) (5 items). The answers were
graded on a 7-point scale from poor (1) to
excellent (7). The maximum score obtained from
the tool was 105 points.

In the first step, the tool was translated into Farsi
by three translators; in the second stage, the tool
was back-translated into English by two
professional English-speaking translators familiar
with the Persian language. Then, in the expert
panel (with the presence of 5 experts from the
fields of operating room technology, surgery, and
medical education), it was matched with the main
tool, and in a joint meeting between researchers
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and translators, the controversies were resolved
and the Persian version of the tool was finalized.

Cntent and face validity of the tool were evaluated.
At this stage, the Persian tool was evaluated for
compliance with local laws, culture, and principles
in the operating rooms from the point of view of 15
experts. This process was carried out in three
Delphi rounds the opinions were reviewed in the
expert panel and the content validity of the tool
was qualitatively confirmed. In the next step,
guantitative content validity was used using
content validity ratio (CVR) and content validity
index (CVI). For confirming CVR, the necessity
and usefulness of the questions, and for CVI, the
simplicity, transparency, and relevance of the
guestions were examined.

To determine CVR according to Lawsche's
method, the necessity of the tool items was
checked using a Likert scale, consisting of the
following items: a) necessary, b) not necessary, but
useful, c) completely unnecessary (26). Fifteen
people participated in the process of content
validity evaluation. Based on the number of
participants in Lawsche’s table, the minimum
acceptable value for CVR was determined to be
0.49. Therefore, if the calculated value of CVR for
each question was greater than 0.49, the validity of
the content of that item was accepted (26). To
measure CVI, participants should determine the
"relation”, "simplicity" and "clarity" of each item
in the form of a 4-point Likert scale (e.g.
completely related, related, needs fundamental
correction, and completely unrelated) (28).

In this research, the CVI score for each statement
was obtained by dividing the number of people
who agreed on the statements with a score of 3 or 4
by the total number of participants (29), and
according to the recommendation by Hirkas et al.,
a score higher than 0.79 was determined for
accepting the items based on CVI score (30). In the
next step, the average scores of the CVI were
determined for each item and then for all items, .

After confirming content validity, the reliability of
the tool was measured by two methods of internal
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consistency and test-retest. Cronbach's alpha was
used for the assessment of the reliability of the
internal  consistency dimension through an
observational evaluation of 30 operating room
technologists. Cronbach's alpha > 0.7 was
considered as an acceptable level. Two weeks
later, reliability was checked by test-retest method.
Qualified people were tested the Intra-Class
Correlation (ICC) index was calculated, and the
accepted value for the reliability of the tool was
considered to be higher than 0.8 (31). Data were
analyzed using descriptive tests (mean, percentage,
standard deviation) in SPSS,¢ software.

Results

In the psychometric phase, the faculty members of
the operating room technology and clinical
specialists (15 people) participated. Of all
participants, 13 were females (86.66%) and 2 were
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males (13.33%). Their mean age was 39 (x 5).
Also, 30 individuals participated in the phases of
evaluating internal consistency and validity of the
tool.

Validity assessment: With the agreement of all
experts in the first phase of the study, the face and
content validity of the tool was confirmed. The
results of the CVR calculation showed that all
items of the tool obtained values higher than 0.49
based on the Lawsche table. The items evaluated in
CVI obtained values greater than 0.79 and were
retained in the tool. Finally, the quantitative and
qualitative validity of the 15-item performance
measurement tool was confirmed. The reliability of
the performance measurement tool was confirmed
with internal consistency (Cronbach's Alpha
coefficient) of 0.86, and the ICC of 0.81.

Table 1. The content validity and internal consistency of the WHOSSC tool.

Cronbach's
Phase Items CVR CVI Clarity Alpha
coefficient
The initiation of the patient safety checklist process is done 073 1 1
appropriately. '
All team members participate carefully and committedly in the 1 1 1
process of doing the items on the checklist.
All team members are engaging using guided interactions and
Sign in com.prehen.siveness of work is shown to encourage people to 1 1 1 0.88
participate in the process.
Important and vital patient information is reviewed and issues of 1 1 1
concern are appropriately discussed.
Critical safety processes and procedures are reviewed and
approved as a completed process, otherwise they are re- 0.73 1 1
examined appropriately.
The initiation of the patient safety checklist process is done 0.73 1 1
appropriately. )
All team members participate carefully and committedly in the 1 1 1
process of doing the items on the checklist.
All team members are engaged using guided interactions and
comprehensiveness of work is shown to encourage people to 1 1 1
Time out  participate in the process. 0.83
Important and vital patient information is reviewed and issues of 1 1 1
concern are appropriately discussed.
Critical safety processes and procedures are reviewed and
approved as a completed process, otherwise they are re- 0.73 1 1

examined appropriately.
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The initiation of the patient safety checklist process is done

. 0.73 1 1

appropriately.
All team members participate carefully and committedly in the 1 1 1
process of doing the items on the checklist.
All team members are engaging using guided interactions and

Sign out com.prehen.siveness of work is shown to encourage people to 1 1 1 0.85
participate in the process.
Important and vital patient information is reviewed and issues of 1 1 1
concern are appropriately discussed.
Critical safety processes and procedures are reviewed and
approved as a completed process, otherwise they are re- 0.73 1 1
examined appropriately.

Discussion with 15 items.

Considering the importance of patient safety, it is
very important to use a valid and reliable tool
according to Iran's cultural conditions as well as
common guidelines and protocols in surgical
departments. In this study, the validation of the
translated version of WHOBARS was done with
some modifications, and the results showed that this
observational tool was a valid, reliable, and practical
tool that can be used in the process of evaluating the
performance of different groups involved in the
operating room in Iran.

Medvedev et al. (2019) investigated the validity of
WHOBARS as a tool for measuring the quality of
the implementation of WHOSSC in the surgical
teams of three New Zealand hospitals. It showed
that this tool in its current form had a good
generalizability among teams and evaluators, and
removing any of the WHOBARS items led to a
decrease in the overall validity of the tool (32).
Several studies highlighted the positive impact of
the WHOSSC on patient safety outcomes in various
surgical fields (33). However, the implementation of
this checklist was affected by several factors
including individual, team, and organizational
barriers (34). Despite these challenges, this checklist
significantly reduces complications in obstetrics and
gynecology surgeries (35). Therefore, the checklist
is a vital tool to protect patients from injury during
surgery, but its effectiveness depends on the
understanding and commitment of both the manager
of the operating room and the members of the
surgical team (36). In the current study, the validity
of all items was verified and the tool was finalized
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In a series of studies that investigated the
implementation and effectiveness of SSC, Moyle
Smith  (2022) emphasized the need for a
comprehensive  assessment  of  performance,
including quality of care, safety culture, and
adherence to the checklist (37). Panda (2021)
confirmed this by emphasizing the importance of
effective implementation strategies (38). However,
Burgess (2015) identified obstacles to the
implementation of the checklist, such as conflicting
priorities and employees’ routine work processes,
which can disrupt the use of the checklist (39).
These studies generally emphasized the necessity of
continuous performance evaluation and the use of
SSCs to promote patient safety, whose effectiveness
depends on the continuous and sustainable use of
the checklist. This requires a supportive hospital
environment and a system for monitoring and
managing adherence to the checklist items (40).

According to the study by Santana (2016), the
implementation of WHOSSC in operating rooms
showed different levels of compliance with its
items; so, there has been a significant improvement
in some areas such as patient identification (41).
However, according to the findings of Dakivich
(2012), challenges in its implementation, including
the need for the participation of the surgical team in
the planning and development of the project, have
also been mentioned (42). According to the study by
Selma-Vicent (2012), this checklist increased the
employees’ workload, but it highlighted certain
activities that requires culture change and
interdisciplinary cooperation. Also, the role of


http://dx.doi.org/10.18502/jebhpme.v8i3.18075
https://jebhpme.ssu.ac.ir/article-1-507-en.html

[ Downloaded from jebhpme.ssu.ac.ir on 2025-07-12 ]

[ DOI: 10.18502/jebhpme.v8i3.18075 |

EBHPME 2024; 8(3)

nurses in the implementation process was
emphasized; so, participation reveals both their
commitment to patient safety and their educational
needs (43). These findings emphasize the
importance of a comprehensive approach to the
implementation of checklist, including team
participation, culture change, and continuous
evaluation.

Limitation

In this study, the validity and reliability of the tool
were confirmed; the construct validity of the tool is
suggested in the next section. Also, the use of this
tool was restricted to clinical environments with
rules and principles based on the investigated
environment.

Conclusion

According to the findings, the Iranian version of
WHOBARS can be used as a reliable and valid tool
to evaluate the safe performance of students and
graduates of operating room technology in order to
maintain patient safety which can be used for
research, education, and quality improvement
purposes of patient care.
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