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Development and assessment of
validity and reliability of a checklist
to evaluate the Circulating and
Scrub Skills of Operating Room
Novices (CSSORN checklist)

Morteza Nasiri, Shahrzad Yektatalab', Marzieh Momennasab', Fatemeh Vizeshfar®

Abstract:

BACKGROUND: Assessment of circulating and scrub skills is an important issue in operating
room (OR) programs. However, there is a lack of well-designed tools that are specifically developed
for this purpose. Hence, this study aimed to develop and determine the validity and reliability of a
checklist to measure the circulating and scrub skills of OR novices.

MATERIALS AND METHODS: This cross-sectional methodological study was conducted among 124
OR technology students who were selected during three consecutive academic years (2019-2020 to
2021-2022). The developed checklist was evaluated with face validity, content validity (quantitative
and qualitative), construct validity (known-groups validity), criterion-related validity (concurrent
and predictive validities), internal consistency (Kuder—Richardson 20, KR-20), and inter-rater
reliability (intra-class correlation coefficient, ICC). Known-groups validity was evaluated by comparing
the difference between the checklist scores of first-semester and third-semester students using
independent samples t-test. Additionally, concurrent and predictive validities were evaluated by ICC
through measuring the correlation between the total score of checklist and grades of a multiple-choice
test and two clinical apprenticeship courses, respectively. Data were analyzed in the Statistical
Package for Social Sciences software.

RESULTS: After reconciling the preliminary checklist in terms of face and content validities, a
checklist with 17 sub-scales and 340 items called “Circulating and Scrub Skills of Operating Room
Novices (CSSORN)” was developed. Regarding the known-groups validity, the third-semester
students had higher scores compared to the first-semester students (p <0.001 in most sub-scales).
Besides, the total score of checklist showed a significant correlation with the criteria of concurrent
and predictive validities (/ICC = 0.64, ICC = 0.72; P < 0.001). The KR-20 for the entire checklist was
0.90 (range: 0.60—0.93). The ICC for inter-rater reliability was also 0.96 for the entire checklist (range:
0.76-0.99, P <0.001 in all sub-scales).

CONCLUSION: The CSSORN had appropriate validity and reliability to be used for measuring the
circulating and scrub skills of OR novices. To shed light on the findings, further testing of this checklist
on larger populations and in different contexts is suggested.
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instructors and a challenge for educational
programs. The importance of clinical skills
assessment is more critical when students
are prepared to provide health care in

Introduction

ssessment of clinical skills is one of
the most difficult responsibilities of
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high-risk and complex environments such as operating
rooms (ORs).” Crucially, students need to show that
they can perform the peri-operative procedural tasks,
which is achievable as the best by observation of their
performance that conforms to the “shows how” and
“does” levels of Miller’s pyramid of assessment.!

A proper observational tool can increase the likelihood
of performing a systematic and valid assessment in OR
fields and makes a noticeable contribution to the learning
process through constructive feedback on students’
performance and ensuring the instructors about whether
or not the students have obtained the required skills to
work in an OR.[**! However, there is no definite tool
to assess the students” skills in OR fields because the
development of tools depends on the context and job
description of the OR team members; thus, a variety
of indirect and direct measures are applied in many
countries including Iran to address this issue./*!

Despite most countries with OR nursing as a branch
of the nursing specialty, in Iran, a 4-year centralized
program called “OR technology” is currently presented as
a separate branch of medical education.!” This program
aims to prepare students for acting as OR technologists
in specialized and sub-specialized surgeries in two
roles of a circulating person and scrub person. Given
the ever-increasing society’s expectations of quality
care, the focus of “OR technology” education has been
on students’ procedural skills and competencies.!"
However, the assessment of peri-operative procedural
skills has been criticized in Iran as it is performed
commonly arbitrary and subjective, and no accurate,
objective, and clear criteria are used for this purpose.’!
Therefore, developing valid and reliable instruments to
determine procedural or psychomotor skills of Iranian
OR technology students is needed and deserves further
study.

Previous studies have developed different observational
or self-report tools to measure the procedural, technical,
and non-technical skills of Iranian students in OR
fields.">14151 However, to the best of our knowledge, a
standardized tool has not been established to specifically
measure students’ circulating and scrub skills, which are
fundamental for working as an OR technologist. Thus, the
aim of this study is to develop and assess the validity and
reliability of a checklist in Persian to assess the circulating
and scrub skills of first-semester OR technology students
before they begin their apprenticeship training courses.

Materials and Methods

Study design and setting
This cross-sectional methodological study was conducted
in three phases, development, validity evaluation (i.e.,

face, content, construct, and criterion-related), and
reliability estimation (i.e., inter-rater reliability, IRR; and
internal consistency) [Figure 1].

Study participants and sampling

To evaluate the IRR of the checklist with the same raters
and similar conditions, the statistical population of
the study was selected only from Shiraz University of
Medical Sciences (SUMS), Shiraz, Iran. To reduce bias
by increasing the sample size, the study was conducted
over three consecutive academic years from 20192020 to
2021-2022. A total of 124 OR technology students were
selected via the census method (91 first-semester and 33
third-semester students).

Phase I: Development

Selecting circulating and scrub skills

To select circulating and scrub skills, 20 skills that a
first-semester OR technology student must acquire in the
role of a circulating or scrub person were listed based
on the Iranian undergraduate OR curriculum for the
course titled “Principles and Techniques of Circulating and

Phase I: Development
1. Selecting circulating and scrub skills based on suggestions of 10 experts

2. Developing checklist items by reviewing valid books

2

Phase II: Validity evaluation

évaluating face validity and content validity (quantitative}

qualitative) by 10 experts

4. Evaluating known-groups validity by comparing the difference
between the checklist scores of first-semester (n= 36) and third-
semester (n= 33) students, using independent samples t-test

5. Evaluating concurrent validity by intraclass correlation coefficient
(ICC) through measuring the correlation between the total score of
checklist and grade of a multiple-choice test (n=91)

6. Evaluating predictive validity by ICC through measuring the

correlation between the total score of checklist and the mean grades of

two clinical apprenticeship courses (n= 63)

.

Phase III: Reliability estimation

7. Estimating inter-rater reliability by ICC through measuring the
correlation of checklist scores recorded by two raters (n= 91)

8. Estimating internal consistency by Kuder-Richardson 20 (n=91)

Figure 1: The process of development and assessment of validity and reliability of
the CSSORN checklist designed to evaluate the circulating and scrub skills of OR
novices
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Scrub Persons’ Practice”.™ Then, to prioritize the skills,
the prepared list was presented to ten experts who were
well experienced in terms of the study objectives and had
at least 5 years of working experience. The experts were
selected from Iranian universities of medical sciences
using purposive sampling from August to December
2019. The experts were requested to rank the listed
skills based on their importance. Out of 20 listed skills,
17 high-rank skills were selected based on the experts’
suggestions. Also, each skill was considered as a checklist
sub-scale based on the consensus achieved among the
experts.

Developing checklist items

To develop the checklist items, the actions expected from
students to perform for each selected skill were written
step by step based on the books on fundamentals of
circulating and scrub skills, suggested by the Iranian
undergraduate OR curriculum.'*® Then, each step
was considered as a checklist item. A total of 332 items
were extracted for 17 selected skills. Accordingly, the
preliminary checklist with 17 sub-scales and 332 items
was developed. The number of items varied depending
on the sub-scales. Based on the experts’ suggestions,
the response scale for each item was built with a binary
option: 1) performed: score 1 and 2) not performed:
score 0.

Phase II: Validity evaluation

Evaluating face and content validities

To measure the face validity and content
validity (qualitative and quantitative), the preliminary
checklist was sent to the ten experts who prioritized
the 20 circulating and scrub skills in the first stage.
The experts were asked to investigate the checklist
items qualitatively in terms of face validity criteria (i.e.,
difficulty, ambiguity, and syntax) as well as content
validity criteria (i.e., objectivity, number of items, the
logical sequence of items, and scoring).'” Most experts
were satisfied with the qualitative face validity and
qualitative content validity of the preliminary checklist.
However, some experts suggested extra items or minor
changes, which resulted in modifying the preliminary
checklist in two sequential steps. After reaching a
consensus among the experts, the second version of the
checklist was established, which consisted of 343 items.

To evaluate the quantitative content validity of the
second version of the checklist, the content validity
ratio (CVR) and content validity index (CVI) were
determined. To estimate the necessity of each item, the
CVR values were calculated by the method proposed by
Lawshe. To this end, the experts were asked to score
each item on a 3-point scale (1: unnecessary, 2: useful
but unnecessary, and 3: necessary). Then, the CVR was
calculated by the following equation: CVR = [ne—(N/2)]/

(N/2), in which the “ne” is the number of experts who
identified the item as “necessary” and “N” is the total
number of experts. Next, items with a CVR higher than
0.62 were retained. To investigate the relevance of each
item, the CVI values were calculated by Waltz and
Bausell’s approach.?! For this purpose, the experts were
asked to rank each item in accordance with its relevancy
by using a 4-point scale (1: not relevant, 2:somewhat
relevant, 3: quite relevant, and 4: very relevant). Then,
item-level CVI (I-CVI) was calculated by the number of
experts who identified the item as either “very relevant”
or “quite relevant” divided by the total number of
experts.P!If the score of I-CVI was more than or equal to
0.79, the item was retained in the checklist.”” To obtain
scale-level CVI (S-CVI), the average scale CVI (5-CV1/
Ave) was estimated by averaging the I-CVI values. An
S-CVI/Ave of 0.90 or higher is considered evidence of
“excellent” content validity.?

Evaluating construct validity (known-groups approach)
Construct validity is usually determined using
the hypothesis testing approach, the multi-trait-
multi-method approach, the known-groups approach,
and/or factor analysis. Out of these, the known-groups
approach, which has also been called discriminative
validity and contrast validity, is commonly used when
the instrument’s response scale is categorical with less
than five options.! This approach relies on hypotheses
concerning an instrument’s ability to discriminate
between two or more groups known (or expected)
to differ in the construct of interest. Based on this
approach, investigating whether there are differences
between the groups can provide evidence of the construct
validity of the assessment instrument.*!

To measure known-groups validity in the current study,
the checklist scores of first-semester and third-semester
under-graduate OR technology students were compared
because it is expected that more experience would result
in better performance of peri-operative skills.*”! To this
end, 36 first-semester students taking the training course
titled “Principles and Techniques of Circulating and Scrub
Persons” Practice” and 33 third-semester students taking
the clinical apprenticeship course titled “Principles and
Techniques of Circulating Person” in the academic year
2019-2020 participated in a practical examination, and
their circulating and scrub skills were evaluated and
scored through direct observation using the developed
checklist by two trained raters independently. The mean
scores recorded by the two raters were used to estimate
the known-groups validity.

Evaluating concurrent validity

To determine the criterion-related validity by the
concurrent approach, circulating and scrub skills
of 91 first-semester under-graduate OR technology
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students were evaluated using the developed checklist
and a multiple-choice question (MCQ) test; then,
the correlation of the total score of the checklist with
the grade of MCQ test was estimated. The MCQ test
included 20 questions and was held as a routine method
for summative evaluation of the practical credit of the
course titled “Principles and Techniques of Circulating
and Scrub Persons’ Practice”. The checklist was also
completed through direct observation by two trained
raters independently, and the mean scores recorded
by the raters were used to estimate the concurrent
validity. The students in this stage were selected during
academic years 2019-2020 (n = 36), 2020-2021 (n = 27),
and 2021-2022 (n = 28). To increase the sample size,
36 students whose data were recorded for estimation
of known-groups validity during the academic year
2019-2020 were also included.

Evaluating predictive validity

To measure the predictive validity, the students were
followed until their fourth semester and their grades
in two clinical apprenticeship courses titled “Principles
and Techniques of Circulating Person” and “Principles and
Techniques of Scrub Person” were recorded in their third
and fourth semesters, respectively. Then, the mean grades
of the courses was computed, and their correlation with
the total score of the checklist was estimated. Out of 91
students whose data were recorded for estimation of the
concurrent validity, 63 students were included in this
stage during the academic years 2020-2021 (n = 36) and
2021-2022 (n = 27). Other 28 students, whose data were
recorded for estimation of concurrent validity during
the academic year 2021-2022 could not be included in
this stage because they will enter their third and fourth
semesters in the academic year 2022-2023.

Phase III: Reliability estimation

The study population in this phase consisted of 91
students whose data were recorded for estimation of
concurrent validity.

Estimating inter-rater reliability

To evaluate the IRR of the checklist, the circulating and
scrub skills of students were scored using the developed
checklist by two trained raters independently; then the
correlation of checklist scores recorded by the two raters
was estimated. The raters were the same for 91 students
during three academic years to limit any bias.

Estimating internal consistency
To measure the internal consistency, use was made of
the mean scores recorded by the two raters.

Data analysis
All data were analyzed using the Statistical Package for
Social Sciences software (SPSS, version 22.00; SPSS Inc.,

USA). The normal distribution of data was confirmed
using the Kolmogorov-Smirnov test. Accordingly, the
independent samples t-test and Chi-square test were
used to compare data of first-semester and third-semester
students in the know-groups validity stage. To obtain the
criterion-related validity and IRR results, the intra-class
correlation (ICC) with consistency type and absolute
agreement type were used, respectively. The following
classification was used to interpret the ICC values:
weak reliability, ICC < 0.50; moderate reliability, ICC
0.50-0.75; good reliability, ICC 0.75-0.90; and excellent
reliability, ICC = 0.90.% Given that the checklist was
scored as performed /not performed, Kuder—Richardson
20 (KR-20) was estimated to measure the internal
consistency, and a value of 0.70 or more was considered
satisfactory.® A P value < 0.050 was considered as
significant.

Ethical considerations

Ethical approval was obtained from the Local Research
Ethics Committee of SUMS (Approval No. IR.SUMS.
REC.1399.580). All the experts and students were
informed about the study objectives and procedures,
and their written informed consent forms were
obtained. Moreover, the students were assured
that their scores in the developed checklist did not
constitute a part of their academic evaluation and the
data were only used for study purposes. Finally, they
were informed about their scores and also provided
with incentives.

Results

Description of the participatns

The mean age of the 36 first-semester and 33
third-semester students who participated in the
known-groups validity stage was 20.22 = 1.65 and
20.93 + 1.11 years, respectively (t = -2.08, P = 0.041).
Regarding gender, 55.6% of the first-semester students
were male, whereas 51.5% of third-semester students
were female (3> = 0.34, P = 0.557). On the other
hand, 91 first-semester students who participated
in the concurrent validity and reliability evaluation
consisted of 48 males (52.7%) and 43 females (47.3%)
with a mean age of 20.25 + 1.72 years. Similarly,
63 first-semester students who participated in the
predictive validity stage consisted of 35 males (55.6%)
and 28 females (44.4%) with a mean age of
20.14 + 1.38 years.

Quantitative content validity

The experts (n = 10) determined 340 items of the second
version of the checklist as essential (CVR: 0.80-1.00).
However, three items with a CVR lower than 0.62 were
removed. Based on the results of I-CVI, all items were
scored from 0.80 to 1.00. The S-CVI/Ave also ranged from
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0.97 to 1.00. Accordingly, the last version of the checklist
with 17 sub-scales and 340 items called “Circulating and
Scrub Skills of Operating Room Novices (CSSORN)” was
developed [Tables 1 and 2].

Checklist scoring

The checklist completion lasted about 30 min for
students who participated in the practical examination
for estimation of know-groups validity, criterion-related
validity, and reliability. To evaluate the students’
performance in circulating and scrub skills, each checklist

item is scored on a binary format as “performed” (score 1)
and “not performed” (score 0). Then, the total score of
each sub-scale is computed by summing up the scores
assigned to the items that make up that sub-scale.
Subsequently, the total score of the checklist is calculated
by summing up scores of 17 sub-scales, ranging from 0
to 340. Finally, the raw scores are all divided into 17 to
calculate the total score in the range of 0-20 based on
the Iranian under-graduate OR curriculum. The higher
scores indicate a better level of circulating and scrub
skills [Table 1].

Table 1: Content validity and reliability properties of the CSSORN checklist developed to evaluate the circulating
and scrub skills of OR novices

Sub-scales Number of Content validity (n=10) Reliability (n=91)
items (score)  cyR IkCVI  S-CVI/ Internal Inter-rate reliability
Ave consistency
KR-20 ICC (95% CI) P
Donning surgical cap* 11 (0-0.65) 0.80-1.00 0.80-1.00 0.98 0.70 0.88 (0.78-0.94)  <0.001
Donning surgical face mask 14 (0-0.82) 0.80-1.00 0.90-1.00 0.98 0.71 0.79 (0.63-0.89) <0.001
Scrubbing hands with povidone-iodine solution 51 (0-3.00) 1.00 0.90-1.00 0.99 0.80 0.90 (0.81-0.94) <0.001
Drying scrubbed hands with the sterile towel 22 (0-1.30) 1.00 1.00 1.00 0.91 0.88 (0.63-0.89) <0.001
Doffing a surgical cap and face mask 12 (0-0.70)  0.80-1.00 0.80-1.00 0.97 0.79 0.85(0.73-0.92) <0.001
Adding surgical gloves to an established 14 (0-0.82)  0.80-1.00 1.00 1.00 0.71 0.88 (0.77-0.93)  <0.001
sterile field
Donning a surgical gown 24 (0-1.41)  0.80-1.00 1.00 1.00 0.75 0.90 (0.82-0.95) <0.001
Donning surgical gloves by a close technique 27 (0-1.59) 1.00 1.00 1.00 0.76 0.84 (0.70-0.92) <0.001
Doffing a surgical gown and gloves 17 (0-1.00) 1.00 1.00 1.00 0.73 0.76 (0.53-0.87) <0.001
Placing an electrocautery safety plate 13 (0-0.77) 1.00 1.00 1.00 0.93 0.90 (0.82-0.95) <0.001
Placing surgical drapes 34 (0-2.00) 1.00 1.00 1.00 0.75 0.90 (0.81-0.94) <0.001
Removing of surgical drapes and the 14 (0-0.82) 1.00 1.00 1.00 0.65 0.90 (0.83-0.95) <0.001
electrocautery safety plate
Opening a pack of sterile surgical instrument 20 (0-1.18) 1.00 1.00 1.00 0.70 0.88 (0.79-0.94) <0.001
tray sets
Counting X-ray detectable sponges 15 (0-0.89) 1.00 1.00 1.00 0.78 0.99 (0.98-0.99) <0.001
Adding the solution to an established sterile 12 (0-0.70) 1.00 1.00 1.00 0.60 0.94 (0.87-0.97) <0.001
field
Prepping the surgical site skin 18 (0-1.05) 1.00 1.00 1.00 0.63 0.97 (0.95-0.98) <0.001
Wrapping the surgical instrument tray set 22 (0-1.30) 1.00 1.00 1.00 0.76 0.96 (0.92-0.98) <0.001
Total 340 (0-20.00) - - - 0.90 0.96 (0.93-0.98) <0.001

Cl, confidence interval; CVR: content validity ratio; ICC, intra-class correlation coefficient; I-CVI: item-level content validity index; KR-20: Kuder-Richardson 20
coefficient; S-CVI/Ave: scale-level content validity index/average* Content validity of items developed for this sub-scale has been presented in Table 2 with details

Table 2: Content validity ratio and content validity index of items developed for the “donning surgical cap”
sub-scale of the CSSORN checklist

Items CVR I-CVI
Examines the surgical cap for appearance integrity (i.e., moisture, tearing, contamination) through observation and touching. 0.90 1.00
Replaces the surgical cap correctly if there is a problem with its appearance integrity (if there is no problem, states this orally).  0.80 1.00
Puts the surgical cap on her/his head so that the cap straps are placed behind her/his head. 1.00 1.00
While the surgical cap is put on her/his head, pulls it down to cover her/his hair. 1.00 1.00
Folds the edges of the surgical cap gently, if necessary (i.e., looseness). If there is no need, states this orally. 0.80 1.00
Wears the surgical cap so that maximum coverage is created on her/his hair. 1.00 1.00
Ties the surgical cap straps at the back of her/his head so that it is not too tight or loose. 1.00 1.00
Checks her/his appearance in the mirror after donning the surgical cap to make sure it completely covers her/his hair. 1.00 1.00
Moves the part of her/his hair that is left out of the surgical cap under the cap by hand. 1.00 1.00
Wears the surgical cap so that its outer surface is outside and its inner surface is inside (not upside down). 1.00 1.00
Performs the given task at the appointed time (maximum 45 sec) 1.00 0.80

CVR: content validity ratio; I-CVI: item-level content validity index
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Known-groups validity

Known-groups validity was assessed by comparing
the checklist scores between 36 first-semester and 33
third-semester students. The total score of the checklist
was significantly higher in the third-semester students
compared to the first-semester students (p < 0.001). Also,
the obtained scores in all sub-scales were significantly
higher for the third-semester students compared to the
first-semester students (p < 0.001 in most cases) [Table 3].

Concurrent validity

To measure the concurrent validity of the checklist
among 91 first-semester students, the MCQ test was
used as a reference (score: 0-20). The qualitative content
validity of the MCQ test was confirmed by ten experts
who participated in evaluating the checklist’s face
and content validation. Also, the reliability of this test
was approved among 30 first-semester OR technology
students (not included in the main analysis) through
internal consistency (KR-20 = 0.73) and 14-day test-re-test
reliability (ICC = 0.95, 95% confidence interval: 0.86-0.94,
P <0.001). The mean grade of the MCQ test and the total
score of the checklist among 91 students were 15.29 +2.27
and 17.38 + 1.38, respectively. A significant correlation
was observed between the total checklist score and grade
of the MCQ test (ICC = 0.64, 95% confidence interval:
0.45-0.76, P < 0.001).

Predictive validity
To measure the predictive validity of the checklist among
63 first-semester students, two clinical apprenticeship

courses were used as a reference (grade: 0-20). The
mean grade of the two clinical apprenticeship courses
and the total score of the checklist were 15.30 + 3.27
and 17.26 + 1.61, respectively. A significant correlation
was found between the total checklist score and
the mean grades of the two clinical apprenticeship
courses (ICC = 0.72, 95% confidence interval: 0.54-0.83,
P <0.001).

Reliability

The reliability of the checklist was estimated among 91
first-semester students. The ICC coefficient for IRR was
0.96 for the entire checklist and ranged from 0.76 to 0.99
for the sub-scales (p < 0.001 in all cases). Likewise, the
KR-20 coefficient was 0.90 for the entire checklist and
ranged from 0.60 to 0.93 for the sub-scales [Table 1].

Discussion

The OR novices need to obtain the required circulating
and scrub skills to provide safe patient care before,
during, and after surgical procedures.® A review
of the literature indicates a lack of instruments that
are specifically developed to evaluate the circulating
and scrub skills. Thus, a checklist was developed to
cover this gap, and subsequently, its properties were
evaluated by measuring the face, content, construct, and
criterion-related validities as well as IRR and internal
consistency.

To establish the content validity of the checklist, the
steps of 17 important skills that an OR technology

Table 3: Comparison of mean (standard deviation) of circulating and scrub skills of first-semester and
third-semester OR technology students who participated in the known-groups validity evaluation of the CSSORN

checklist

Sub-scales

Meanx=SD t P

First-semester Third-semester
students (n=36)  students (n=33)

Donning surgical cap (score: 0-0.65)

Donning surgical face mask (score: 0-0.85)

Scrubbing hands with povidone-iodine solution (score: 0-3.00)
Drying scrubbed hands with the sterile towel (score: 0-1.30)
Doffing a surgical cap and face mask (score: 0-0.70)

Adding surgical gloves to an established sterile field (score: 0-0.82)
Donning a surgical gown (score: 0-1.41)

Donning surgical gloves by a close technique (score: 0-1.59)
Doffing a surgical gown and gloves (score: 0-1.00)

Placing an electrocautery safety plate (score: 0-0.77)

Placing surgical drapes (score: 0-2.00)

Removing of surgical drapes and the electrocautery safety plate (score: 0-0.82)

Opening a pack of sterile surgical instrument tray sets (score: 0-1.18)
Counting X-ray detectable sponges (score: 0-0.89)

Adding the solution to an established sterile field (score: 0-0.70)
Prepping the surgical site skin (score: 0-1.05)

Wrapping the surgical instrument tray set (score: 0-1.30)

Total (score: 0-20.00)

0.50+0.10 0.59+0.05 -4.16 <0.001
0.62+0.10 0.79+0.04 - 8.68 <0.001
2.71+0.23 2.92+0.08 -4.77 <0.001
0.75+0.07 1.23+0.14 -17.65 <0.001
0.51+0.11 0.60+0.07 -4.18 <0.001
0.56+0.13 0.78+0.05 -8.93 <0.001
1.16+0.13 1.34+0.10 -6.00 <0.001
1.32+0.11 1.56+0.07 -9.87 <0.001
0.83+0.12 0.99+0.01 -6.88 <0.001
0.44+0.13 0.62+0.09 -6.25 <0.001
1.58+0.15 1.89+0.11 -9.41 <0.001
0.62+0.10 0.76+0.09 -5.71 <0.001
1.04+0.13 1.12+0.05 -2.89 0.005
0.69+0.15 0.80+0.10 -3.13 0.003
0.53+0.12 0.60+0.07 - 2.61 0.011
0.91+0.12 0.97+0.08 -2.31 0.023
1.15+0.14 1.22+0.07 -2.13 0.037
16.01+0.86 18.75+0.99 -12.24  <0.001

6 Journal of Education and Health Promotion | Volume 12 | February 2023



[Downloaded free from http://www.jehp.net on Thursday, March 2, 2023, IP: 5.218.138.102]

Nasiri, et al.: A checklist to evaluate the circulating and scrub skills

student must perform during his/her first semester
were determined by reviewing the valid books. Also, the
face and content validities of the preliminary checklist
were assessed by a multi-disciplinary team (i.e., six
instructors of OR, two medical education professionals,
and two psychometricians). Out of 343 primary items,
three items with a CVR lower than 0.62 were deleted.
Of the remaining 340 necessary items, all had good
relevancy based on the I-CVI values. Also, the S-CVI/
Ave of the checklist was excellent, indicating high
inter-rater agreement over the relevance of the items.
Accordingly, the final version of the checklist with
340 items and 17 sub-scales called the CSSORN was
examined for construct and criterion-related validities
as well as reliability.

The results of known-groups validity indicated a
significant difference in the obtained scores between
the two groups of students; the first-semester students
had lower scores than the third-semester students,
which signifies good construct validity of the CSSORN
checklist. Also, the results of concurrent validity
showed a moderate correlation between the total score
of the CSSORN checklist and the grade of the MCQ test
held for summative evaluation of the circulating and
scrub skills. Hence, the CSSORN checklist could be an
acceptable alternative to the traditional MCQ test held
commonly for evaluating the circulating and scrub skills.
Similarly, based on the results of predictive validity, a
good correlation was found between the total score of the
CSSORN checklist and the mean grades of two courses
held for the apprenticeship of the circulating and scrub
skills. It means that the CSSORN checklist had a good
ability to predict the future performance of OR technology
students in circulating and scrub tasks. Additionally, the
results of IRR revealed good-to-excellent agreement
between the scores recorded by the two raters. The
highest IRR was related to the “counting X-ray detectable
sponges” sub-scale, whereas the lowest IRR was related
to the “doffing a surgical gown and gloves” sub-scale.
Likewise, the results revealed an acceptable level of
internal consistency for the entire checklist, indicating
that all items were related and measured the same
construct. Out of 17 sub-scales, 14 sub-scales had an
internal consistency above the satisfactory level ranging
from 0.70 to 0.93. The remaining three sub-scales had a
moderate internal consistency in the range of 0.60-0.65,
which might be because of the small sample size or the
low number of items within the sub-scale (“adding the
solution to an established sterile field”: 12 items, “prepping
the surgical site skin”: 18 items, and “removing of surgical
drapes and the electrocautery safety plate”: 14 items).

The findings of the present study corroborated those of
a few studies documenting the validity and reliability
of tools to evaluate peri-operative skills. Although

previous studies have developed instruments to measure
the circulating and scrub skills, they focus on general
peri-operative skills and do not cover all aspects of
the circulating and scrub skills."*!5*!! Mahdavi et al."!
developed a 38-item observational tool to measure the
clinical skills of nursing students in OR, which included
four sub-scales of “responsibilities of scrub nurse” (14 items),
“responsibilities of circulating nurse” (nine items), “recovery
room care of patients” (eight items), and “sterilization and
infection control” (seven items). Similar to the present
study, they obtained a minimum CVR and CVI of 0.80 for
each item and an internal consistency of 0.85 for the entire
questionnaire among 45 nursing students. However,
compared to the present study, they did not measure the
S-CVI/ Ave, the criterion-related and construct validities,
and the IRR. In another study, Mohammadi et al.!"%]
developed a 62-item observational tool for the clinical
evaluation of OR students. Out of seven sub-scales, five
items of the “clinical competence” sub-scale were related
to the circulating and scrub skills (i.e., surgical scrub,
surgical growing and gloving, surgical prep, surgical
drape, and surgical pack opening). They obtained a
CVR and I-CVI of 0.69-0.88 and an S-CVI of 0.84. With a
sample of 28 students, they found an internal consistency
of 0.82 for the entire tool, whereas with a sample of 15
students, the IRR was 0.45 for the entire tool. In the
current study, the sample size was higher in the reliability
stages compared to the aforesaid study. Also, the
differences might be because of discrepancies in students’
knowledge, experience, skill, culture, and differences in
curriculum emphasis between the two target populations
and also the tool’s objectives. Compared to the present
study, the criterion-related and construct validities were
not evaluated in the aforesaid study.

Study implications

The CSSORN checklist could be used as a new
observational tool in education and research to evaluate
the circulating and scrub skills of OR novices through
direct observation. It is of practical use before the
beginning of the internship or at the end of the internship
to evaluate the students’ competency in performing the
circulating and scrub tasks. The CSSORN checklist will
help the instructors to quantify what steps of a circulating
and scrub task need more instruction. Also, the checklist
can familiarize the novices with the order of the steps in
a determined task and might encourage them to improve
their skills by performing the steps in order.

Limitation and recommendation

The results of this study may not be representative of
the general population because of the sampling in a
single university in Iran; thus, further studies in other
Iranian universities are recommended. Furthermore, it
was developed based on the Iranian under-graduate OR
curriculum and Iranian context. Maybe in some other
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countries, the job description of the circulating person and
scrub person is different, which limits the generalizability
of the checklist. However, as the items were derived from
international valid books, which are similar throughout
the world, it seems likely that the CSSORN checklist
is generalizable to other countries. Accordingly, more
studies are suggested on other cultures, languages,
and contexts for cultural adaptation and more accurate
evaluations of the reliability and validity of the checklist.
Additionally, the high number of checklist items
might make it difficult to use. The best option is to use
all sub-scales together; however, it seems that each
sub-scale could be used alone to measure a specific skill.
Thus, further studies are recommended to measure the
validity and reliability indices of each sub-scale to better
understand the usability of the sub-scales. Finally, we did
not evaluate convergent validity because of the lack of a
well-established measure of circulating and scrub skills;
thus, further study in this regard is suggested.

Study novelty

To the best of the authors” knowledge, this is the first
attempt in Iran at developing and evaluating validity
and reliability of a specific observational tool in terms
of circulating and scrub skills. The most important
strength of the developed checklist was to comprise the
most fundamental circulating and scrub tasks, which
help to a comprehensive evaluation of OR novices’
circulating and scrub skills. Moreover, in this study, an
adequate sample size and the application of different
approaches to validity and reliability testing, including
content validity, construct validity, criterion-related
validity, and reliability, contributed to the development
of an adequately valid checklist for the measurement of
circulating and scrub skills.

Conclusions

Optimizing circulating and scrub skills can enhance the
quality and effectiveness of peri-operative care, thereby
increasing the satisfaction of the providers and receivers
of health care. Accordingly, it is necessary to use a valid
tool to evaluate the required OR novices’ circulating
and scrub skills. The results from this preliminary study
suggest good validity and reliability of the CSSORN
checklist for the assessment of the circulating and scrub
skills of the first-semester OR technology students. Thus,
using this checklist, OR instructors and officials can
identify the weakness in circulating and scrub skills of
OR novices, and by modifying them using appropriate
measures, the quality of education and also patient care
during the peri-operative period can be promoted.
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