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ABSTRACT

AIMS: The correct registration and labeling of anesthetic drugs in the operating room are
the basic and important principles in order to maintain patient safety, reduce the wastage of
drugs and their subsequent costs, and reduce environmental pollution. Therefore, the present
study was conducted with the aim of designing and psychometry of evaluation checklist for the
registration and labeling guidelines of anesthetic drugs in the operating room.

MATERIALS AND METHODS: This descriptive-analytical research was conducted in 2022 in
the Iran University of Medical Sciences. In order to design the checklist, the latest and most
reliable scientific sources in the field of anesthesia were examined and the opinions of experts
of the university’s Department of Anesthesia were used. To determine the validity of the
checklist, face and content validity (content validity index and content validity ratio) were
calculated. In order to determine the reliability of the checklist, two methods of test-retest
reliability and inter-rater reliability were used. The research results were analyzed using SPSS
22 software.

FINDINGS: An initial checklist was designed with 19 items. In the face validity check, all the
items remained on the checklist with the optimal level of 1.5. In the content validity check, three
items with a content validity ratio of less than 0.62 and a content validity index of less than
0.79 were removed from the checklist. The intraclass correlation coefficient was calculated
as 0.992 in reliability by the test-retest method and 0.987 in the inter-rater method, which
indicates the good reliability of the checklist.

CONCLUSION: The research findings show the checklist’s face and content validity and good
reliability. Therefore, it can be used to evaluate the level of observance of the guidelines for
registering and labeling anesthetic drugs.
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INTRODUCTION

Correct registration and labeling of drugs and
syringes are among the most important principles
of patient safety in anesthesia [1]. Among the
benefits of correct registration and labeling are
choosing the right drug with the correct dose,
ensuring the time or date of expiration of drugs,
and preventing medication errors. Therefore,
one of the strategies to reduce medication errors,
increase patient safety and reduce the wastage of
drugs and syringes is to follow the guidelines for
theregistration andlabeling of drugs [2]. According
to the estimate of the American Food and Drug
Administration, 20% of medication errors are
caused by improper labeling of drugs and syringes
[1], and insufficient standardization of labels
and failure to strictly follow the instructions for
registration and labeling of syringes contribute to
the occurrence of medication errors [3]. Therefore,
to prevent misidentification, it is necessary to
apply standards for registering and labeling
syringes [4]; As a result, by adopting appropriate
programs and policies, drug registration guidelines
should be used, and drugs should be appropriately
registered and labeled [5, 6]. Poor documentation
by reflecting incorrect or insufficient information
affects current or future patient care decisions and
can risk patient safety; in addition, it overshadows
the quality of care provided and does not work well
against accusations of misconduct or malpractice
of anesthesia experts in patient care [7, 8].

One of the challenges in anesthesia care is the
waste of anesthetic drugs [9]. One of the reasons
for wasting anesthetic drugs is not using the
prepared syringe or vial due to a lack of proper
registration or labeling [2, 10]. In addition
to imposing additional costs on the hospital
and the patient, the waste of anesthetics also
increases the production of hospital waste and
environmental pollution and unsustainability
[11]. Therefore, anesthesia experts should be
familiar with ways to reduce drug wastage [12];
Among these ways, following the instructions for
registering anesthetic drugs can be mentioned
[1, 13]. Also, by registering and labeling syringes
and anesthetics improperly, anesthesia experts
can cause the transfer of bacterial contamination
and cause hospital infection, increase the duration
of the patient’s hospitalization, and increase the
subsequent costs [14, 15]. Even though many drug
labels are used daily, there are no exact rules and
principles of correctlabeling [10]. According to one
study, almost 50% of anesthesia staff, including
anesthesia experts, were aware of the standard
labels of syringes, and 47% of them do not know
which guidelines and standards the labels were
designed based on [3]. Despite the importance

of complying the instructions for registering
intravenous anesthetic drugs, comprehensive
and specific instructions have yet to be designed
and implemented in this regard in the operating
room [9], and due to their unique role in drug
registration; anesthesia experts usually do this
without following specific instructions [16].
Therefore, the present study was conducted to
design and psychometrically evaluate the checklist
for registering and labeling anesthetic drugs in the
operating room.

MATERIALS & METHODS

The research is descriptive and cross-sectional,
conducted in the second semester of 2021-2022
at the Iran University of Medical Sciences. This
research aimed to design and psychometrically
assess (determine the validity and reliability)
the checklist for the evaluation of guidelines for
registration and labeling anesthetic drugs in the
operating room. This research was carried out in
two main stages, as follows.

The first stage; designing a checklist to evaluate the
guidelines for registration and labeling anesthetic
drugs in the operating room

To achieve this, the researcher first searched
various scientific sources and studied and
reviewed the Ilatest, most up-to-date, and
relevant sources and instructions regarding
registering and labeling anesthetic drugs in the
operating room. Then, he collected and extracted
the appropriate items from various scientific
sources and guidelines, including the guidelines
of the American Anesthesiology Association,
the American Food and Drug Administration,
the Patient Safety Anesthesia Association, the
International Organization for Standardization,
and other scientific resources related to the
field of anesthesia [2,3]. Also, brainstorming, the
thoughts and opinions of professors and experts
of the Anesthesia Department of Iran University of
Medical Sciences were used to complete the items.
Finally, 19 items were prepared, and a checklist
was designed under the title of “Evaluation
of guidelines for registration and labeling of
anesthetic drugs in the operating room.”

The second stage; psychometrics of the checklist
(validity and reliability determination)

1- Determining the face validity of the checklist:
To determine the face validity, the checklist was
given to ten experts, professors, anesthesiologists,
and faculty members of the anesthesia department
of Iran University of Medical Sciences. In order to
determine the importance coefficient for eachitem,
the “importance score or impact score evaluation
method” approach was used. Therefore, for each
item in the checklist, a 5-point Likert scale was
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considered, including absolutely important (score
5), important (score 4), moderately important
(score 3), slightly important (score 2), and not at
all important (score 1). The defined criterion limit
for desirable indicators in this type of validity is
1.5, and the indicators the impact score of which
was higher than 1.5 remained on the checklist.
Otherwise, they were removed from the final
checklist.

2-Determining content validity of the checklist:
Content validity ratio (CVR) and content validity
index (CVI) were used to determine content
validity. The checklist was given to ten experts,
professors, anesthesiologists, and faculty
members of the Department of Anesthesia
of Iran University of Medical Sciences, which
include 2 anesthesiologists with pain fellowship,
5 anesthesiologists, a specialized doctorate
in medical education with a bachelor’'s and
master’s degree in anesthesiology, a specialized
doctorate in nursing education with a bachelor’s
degree in anesthesiology, and a master’s degree
in anesthesiology with a bachelor's degree
in anesthesiology. The experts were asked to
answer each checklist item with a three-level
scale (necessary, helpful but not necessary, and
not necessary) to determine the content validity
ratio. Using the Lawshe table and the number of
experts, the minimum acceptable level of CVR
was considered to be 0.62. The items that reached
the optimal level remained on the final checklist.
Otherwise, they were removed. In order to
determine the content validity index, the experts
were asked to rate each item based on the criteria
of simplicity and fluency (not simple, somewhat
simple, simple, completely simple), relevance (not
relevant, somewhat relevant, relevant, completely
relevant), and clarity (unclear, somewhat clear,
clear, absolutely clear). Items with a CVI score
of less than 0.79 were considered unacceptable
indicators and were excluded.

3- Determining the reliability of the checklist:
First, the time reliability method was used using
the test-retest validity method. In this way, the
prepared checklist, the validity of which was
confirmed in the previous stage, was given to 20
anesthesia experts working in the operating room,
who were selected by available sampling method,
and they were asked to complete it. Then, after two
weeks, the same experts were given the checklist
again and asked to complete it. Then, the reliability
of the checklist was checked and analyzed using
the intraclass correlation coefficient (ICC).

In the second method, to check reliability in terms
of the agreement between evaluators, the opinions
of two expert evaluators in the anesthesia field
were used to evaluate the performance of 20
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anesthesia experts working in the operating room
of Shafa Yahyaeian hospital based on checklist
items. First, a one-hour briefing session was
held to explain the item’s work methods and
answer the questions of the two evaluators. The
researcher thoroughly explained all the items
and the principles of doing the work, and their
questions were answered. Then two evaluators
checked the performance of 20 anesthesia experts
independently and separately from each other.
Finally, using the intraclass correlation coefficient,
the results of their evaluation were examined and
analyzed.

Ethical Permissions: This research was approved
by the ethical code of IRIUMS.REC.1401.164 in
the ethics committee of Iran University of Medical
Sciences. All ethical principles, including respect
for individuals’ rights and honesty in the research
implementation process and research standards,
were observed in this study.

Statistical analysis: All data were analyzed using
SPSS 22 software. The importance score was used
to check the face validity and CVR and CVI indices
were used to check the content validity. The
reliability of the checklist was calculated using the
intraclass correlation test or ICC.

FINDINGS

All the examined items in the checklist had good
status in terms of face validity index and terms
of the obtained importance score in comparison
with the optimal level of effect (1.5 and more)
(Table 1). Based on this, all items on the checklist
obtained the necessary criteria for face validity
and remained on the checklist. The evaluation
results of the content validity index and value of
the content validity index showed that most of
the items had the desired statistical limits in the
field of content validity, and their validity was
confirmed in this respect; in other words, the
measurement of the content validity ratio (CVR)
showed that the score of 15 of the 19 initial items
of the checklist was greater than the value of the
Lawshe table (0.62) and these items remained
in the checklist. This indicated that essential
and important items were used in this checklist
(Table 2). The score of the item of “the method
of writing capital letters is used for drugs with
similar names” was obtained as 0.60; due to the
closeness of this number to the optimal level and
due to the high content validity index of this item
which was obtained as 1, and using the opinion
of experts, this item was retained. Also, based on
the research findings, the content validity index
(CVI) in all items was more than 0.79; therefore,
the mentioned items were recognized as suitable,
and there was no change in the appearance of the
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Table 1) face validity of checklist items for the
evaluation of guidelines for registration and labeling of
anesthetic drugs in the operating room

Table 2) The content validity of checklist items for
the evaluation of the guidelines for registration and
labeling of anesthetic drugs in the operating room

Optimal The_
Row Items impact izt
effect
score . .
coefficient
1 All drug syringes are labeled as 15< 5
soon as they are prepared.
Labels with appropriate size and
2 transparent background have been 1.5< 4.80
used.
3 Colored medicinal labels have been 1.5< 4.60
used.
Labels are inserted vertically or
4 below the graduation lines on the 1.5< 4.60
syringe.
5 T}?e ful! generic name gfthe drugs 1.5< 4.90
is written on the syringe label.
The concentration of drugs in units
6 per milliliter is written on the 1.5< 4.90
syringe label.
The medicinal concentration
units are fully written on the
7  syringe label..lf ne.eded: the unit of 15< 4.80
micrograms is written in meg and
the unit of milligrams is written in
mg on the syringe label.*
8 The Flme of drug pr(.eparatlon is 1.5< 450
written on the syringe label.
9 The fiate of drug pr(.eparatlon is 1.5< 450
written on the syringe label.
The name of the person preparing
10 the medicine is written on the 1.5< 3.70

syringe label.

The name and volume of the drug
11  dilution solution is written on the 1.5< 4
syringe label.

The expiration date of the drug
12 after preparation is written on the 1.5< 4
syringe label.

Medication information is legibly

13 written on the syringe label. 15< 490
14 Capital lette.rs hgvg been used for 1.5< 4.60
drugs with similar names.
Drug information is not deleted
15 after being recorded on the syringe 1.5< 4.60

label.

The drug information is written in
16  the registration sheet immediately 1.5< 4/40
after the injection to the patient.

The name, dose, and time of
17 ) admlnlstratlon 0fan§sthe§1a- 1.5< 470
inducing drugs are written in the

registration form.

The name, dose and time of
18 a‘dmmlstratlon of anestl?esm ) 1.5< 470
maintenance drugs are written in

the registration form**

The name, dose and time of
administration of other drugs
required during the procedure are
written in the registration form***

19 1.5< 4.70

*If there is a need to mention more information about the
concentration of the drug

**Using capital letters in writing the names of drugs with
similar names to emphasize the

difference in the names ***Infusion of drugs**** such as
drugs that neutralize the effect

of neuromuscular relaxants, drugs To control pain, nausea and

vomiting, inflammation, etc

Row Items CVR CVI
1 All medication syringes are labeled as soon as they 1 1
.are prepared
2 Labels with appropriate size and transparent 080 1
.background have been used :
3 .Colored medicinal labels have been used 0.80 0.80
Labels are inserted vertically or below the gradua-
4 S . 080 1
.tion lines on the syringe
5 The full generic name of the drugs is written on the 1 1
.syringe label
6 The concentration of drugs in units per milliliter is 1 1
.written on the syringe label
The medicinal concentration units are fully written
on the syringe label. If needed, the unit of micro-
7 . . ] . s 1 1
grams is written in mcg and the unit of milligrams
*is written in mg on the syringe label
8 The time of drug pre.paratlon is written on the 080 1
.syringe label
9 The date of drug pre.paration is written on the 080 1
.syringe label
10 The name oftt‘1e person preparing the medicine is 020 0.80
.written on the syringe label
11 The name :fmd v.olume of the dr‘ug dilution solution 040 0.80
.is written on the syringe label
12 The explratlon‘date of the drug after preparation is 020 0.80
.written on the syringe label
13 Medication mformatl_on is legibly written on the 1 0.90
.syringe label
14 Capital letters ha'velbeen used for drugs with 060 1
.similar names
Drug information is not deleted after being record-
15 . 080 1
.ed on the syringe label
16 The drug information is written in the registration 80 0.80

.sheet immediately after the injection to the patient

The name, dose, and time of administration of
17 anesthesia-inducing drugs are written in the 1 1
.registration form

The name, dose and time of administration of
18 anesthesia maintenance drugs are writteninthe 0.80 1
**registration form

The name, dose and time of administration of
19 other drugs required during the procedure are 1 1
***written in the registration form

*If it is necessary to mention more information about the
concentration of the drug

** Using capital letters in writing the names of drugs with similar
names to emphasize the

difference in the names *** Infusion of drugs **** such as drugs that
neutralize the effect

of neuromuscular relaxants, drugs for Control of pain, nausea and
vomiting, inflammation, etc

Table 3) intraclass correlation coefficient (ICC) to
check reliability (retest reliability)

Icc A v Tl GG
items

0.992 16 0.980 0.997 0.001<«

upper limit o, iy

Table 4) intraclass correlation coefficient (ICC) to
check reliability (Inter-rater agreement)

Number of - upper limit e
ICC items lower limit ICC IcC Possibility
0.987 16 0.968 0.995 0.001<
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items. Finally, using the results of CVR and CVI and
considering the optimal level for these indicators,
three items were removed from the checklist, and
the final checklist with 16 items was designed and
psychometrically evaluated (Table 2).

The results of the retest method using the
intraclass correlation coefficient are presented in
Table 3. In this method, ICC value was 0.992 (95%
confidence interval). Also, Cronbach’s alpha was
0.912 for the preliminary test and 0.992 for the
second test (retest), which results showed that
the checklist designed in terms of reliability over
time (using the test-retest or test-retest validity
method) has good reliability.

The results of the inter-rater agreement method
using the intraclass correlation coefficient to
check the reliability are presented in Table 4. In
this method, the ICC rate was 0.987 (with a 95%
confidence interval), which indicated that the
checklist designed with the method of an inter-
rater agreement had good reliability.

DISCUSSION

The present study was conducted regarding
the design and psychometric evaluation of the
checklist for registering intravenous anesthetics in
the operating room. The findings of this research
showed that all items of checklists had good
face validity; this indicated that the items were
apparently able to measure the concept of the
research. In the content validity of the checklist,
16 of the initial 19 items were confirmed, which
indicated that most of the items in the checklist
could reasonably and appropriately measure
the concept of the research. The reliability of the
checklist was measured using two methods of
agreement between evaluators and retest validity,
and accordingtothe obtainedintraclass correlation
coefficients, its reliability was confirmed. The final
checklist was psychometrically evaluated with 16
items.

One of the most debated issues raised in the
articles and conferences of the Anesthesia Safety
Foundation is the importance and necessity of
correct registration and labeling of anesthetic
drugs [17]. Despite the importance of complying
with the instructions for registration and labeling
of anesthetic drugs in the operating room,
increasing the safety of drugs and patients,
increasing public trust in health care services and
health system employees, reducing the incidence
of adverse complications and hospital infections,
reducing the wastage of drugs and environmental
pollution, saving economic costs of the patient
and the hospital and the existence of various
guidelines in this regard, so far, a comprehensive
and specific checklist has not been designed

Moradimajd et al.

and psychometrically evaluated to assess the
level of compliance with the guidelines for the
registration of intravenous anesthetic drugs by
the anesthesiologists in the operating rooms;
because the registration and labeling guidelines
have not been compiled in a unified way and most
of the anesthesia providers, including anesthesia
experts, are not sufficiently aware of the
existence of these guidelines [3]. Therefore, the
need to compile and integrate the guidelines for
registration and labeling of anesthetic drugs and
use them to design and psychometrically assess a
comprehensive and specific checklist in order to
increase the awareness of anesthesia experts in
this regard and evaluate the level of compliance of
experts with these guidelines is strongly felt.

Inastudy conducted by Larmené in 2018 regarding
strategies to reduce drug labeling errors, it is
stated that there are various guidelines to improve
the process of drug registration and labeling [1].
In a study conducted by Dolan in 2016, it is stated
that despite the existence of various guidelines
regarding the registration and labeling of drugs,
in practice, the registration of drugs is not done
correctly; therefore, it is necessary to adopt a
policy to comply with these guidelines [5]. A study
conducted by Pourhossein in 2021 in Iran found
thatalthough health workers, including anesthesia
providers, label many drugs daily, there is no clear
rule for correct labeling [10]. In a study conducted
by Kii¢likosman in Turkey in 2019 to investigate
the knowledge and attitude of anesthesiologists
regarding the principles of correct drug labeling,
it was found that only 49.2% of anesthesia
workers knew about the existence of standard
labels, and 47% of them did not know which
guidelines and standards these labels correspond
to [3]. In Levine's study in 2015, a survey of
anesthesiologists and medical staff was conducted
regarding medication errors, and 84% of them
admitted that improving the labeling standards
of drugs and syringes could reduce the incidence
of medication errors in anesthesia [18]. In a study
conducted by Grissinger in 2010, it is stated that
the existence of a comprehensive policy and
guidelines to improve the process of registration
and labeling of syringes and reduce the number of
unlabeled medical syringes seems necessary [19].
In a study conducted by Yimer in 2017, it is stated
that despite the importance of the registration
and labeling of anesthetic drugs, a comprehensive
and specific instruction in this regard has not
been designed and implemented in the operating
room [9]. A study conducted by Eichhorn in 2010
in the United States determined that anesthesia
workers, including anesthesia experts, despite
their unique role in prescribing and registering
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drugs, have not received proper training in this
regard, and usually this procedure is performed
without following specific instructions [16]. In a
study conducted by Orser in 2013 in Canada, it
is stated that efforts are needed to improve the
principles of drug and syringe labeling and to
create new statements for accurate recording and
documentation of drugs used by patients [4]. In a
study conducted in 2021 by Elizabeth Rebello in
the United States, it was stated that all syringes
should be labeled immediately after preparation,
and there should be specific instructions in this
regard [17]. In a study conducted by Velayudhan
in 2014 in India, it was stated that there are
various guidelines for drug labeling in the field
of anesthesia that better ensure patient safety.
However, these guidelines are usually not followed,
and registration and labeling of Medicines are not
administered correctly and clearly. Therefore, it is
logical to follow a specific protocol and guidelines
for registering and labeling drugs and syringes to
reduce errors [20].

According to the conducted studies, more than
ever, the necessity of having comprehensive and
specific guidelines and using accurate medication
registration tools, such as a checklist, to evaluate
adherence to medication registration and labeling
guidelines in the operating room is felt. Therefore,
the present study was carried out with this goal
in mind.

One of the limitations of this research was the
difficult access to the anesthesia specialist and
experts to determine the validity of the checklist.
It is suggested to carry out studies to evaluate
compliance with the guidelines for registering
intravenous anesthetic drugs by anesthesia
experts based on the compiled checklist, in
the operating rooms of military hospitals and
across the country. It is also suggested that in a
study, the developed checklist be taught to the
anesthesia experts working in the operating room
to increase their awareness of the instructions for
registering intravenous anesthetics and evaluate
the effectiveness of the training.

CONCLUSION

According to the results of this research, the
checklist for evaluating the instructions for
registering intravenous anesthetics in the
operating room was designed using the latest and
most relevant sources in the field of anesthesia.
Its validity was confirmed by using face and
content validity, and by using two methods of
agreement between evaluators and retest validity,
its reliability is also considered favorable.

Clinical & Practical Tips in POLICE MEDICINE:
The current checklist is a practical tool to evaluate
the process of registering and labeling intravenous
anesthetics in operating rooms. Police hospitals
can use this checklist as a quick and safe method
to evaluate compliance with the instructions for
registration and labeling of anesthetic drugs by
the anesthesia experts working in the operating
room.
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