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A B S T R A C T

Background: Medication errors account for 38% of adverse events reported among undergraduate nursing stu-
dents. Simulation provides training for nursing students in the medication administration process. However, there
is a lack of reliable and valid instruments to measure its assessment.
Objectives: To design and validate a new tool (MEDICORRECT) to assess undergraduate nursing students in the
medication administration process using a high-fidelity simulation scenario.
Design and methods: Study participants were fourth year undergraduate nursing students at the University of
Barcelona. Phase 1 consisted of tool design and drafting, and content validity and feasibility analyses. Phase 2
covered construct validity and interrater reliability. A factor analysis was conducted, involving a principal com-
ponent analysis and varimax rotation.
Findings: Of 21 initial items, 11 were eliminated because of low content validity ratio, 4 of which assessed cog-
nitive skills such as administering the right medicine at the right dose, which were impossible to observe in
the simulation scenario. The final version of MEDICORRECT contained 10 items. The exploratory factor analysis
identified a four-factorial model explaining 67.3% of the variance. Interrater agreement measured with Kappa
was greater than 0.70 for 80% of items.
Conclusions: The 10 items in MEDICORRECT are relevant and feasible, have suitable psychometric properties and
reflect the practical skills identified in the medication administration process. The tool excludes cognitive skills,
which should be included and assessed during prebriefing.

1. Introduction

According to recent reports, medical errors – some of which are
medication-related – are now the third leading cause of death in the
United States (Makary and Daniel, 2016). To address the issue of
medication errors, the World Health Organisation launched a “Medica-
tion Without Harm” campaign in 2017 to increase awareness of med-
ication use and safety. The call for action is “KNOW. CHECK. ASK.”
(WHO, 2017). The goal is to motivate patients, caregivers and health
professionals (nurses, physicians and pharmacists) to take an active
role to ensure the safety of the medication management process, which
covers prescribing, documenting, dispensing, administering and mon-
itoring (Hicks and Becker, 2012). Most medication errors are pre

ventable (Hewitt et al., 2015). According to Harris et al. (2014) and
Whitehair et al. (2014), medication errors are more prevalent in the
administration phase, and few are intercepted because there is usually
no intermediary between the nurse and patient to detect errors at this
point (Anderson, 2011; Bates, 2007).

Nurses are responsible for administering medication safely and ef-
fectively (WHO, 2011) and 40% of their tasks involve medication ad-
ministration (Hewitt et al., 2015). Acquiring competence in this area
requires a combination of theoretical and practical knowledge and de-
cision-making skills (Sulosaari et al., 2012). Theoretical knowledge
includes pathophysiology, pharmacology and mathematics, which are
all involved in drug calculations (Coyne et al., 2013). Nurses should
also apply their clinical reasoning to assess a patient's status and thus
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improve the medication administration process (Rhode and Rohde and
Domm, 2018).

Practical competence involves complying with the 10 rights (10
“Rs”) of drug administration (Edwards and Axe, 2015), which cover
the classic 5 Rs (Manias et al., 2014; Lapkin et al., 2016) with the
goal of correctly preparing and administering the right drug to the right
patient, at the right dose, route and time, and add the following: the
right pharmacological knowledge and clinical judgement to check the
medication is indicated for the patient's clinical condition, acting on a
patient's refusal to take the drug, monitoring the right response after ad-
ministration, and informing the patient on medication effects to increase
patient safety. Clinical placements provide an excellent setting to prac-
tise medication management and administration, but such placements
vary considerably depending on the clinical setting and supervisors' atti-
tudes (Sulosaari et al., 2012). Students report that in a clinical setting
tutors expect them to be more competent in the medication adminis-
tration process than they are, corroborating the gap between classroom
learning and healthcare institution needs (Monaghan, 2015). Other
teaching strategies such as simulation, technology-enhanced methods,
and online learning have demonstrated effectiveness in fostering the
medication administration safety skills of nursing students (Lee and
Quinn, 2019).

Simulation permits students to practise the medication administra-
tion process in a clinical setting that resembles real life but is exempt
from patient risk. Tutors can give immediate feedback during simulated
learning, which can be applied when students transfer competencies ac-
quired in their degree course to clinical practice (Larue et al., 2015;
Raurell-Torredà et al., 2014; Zimmerman and House, 2016).

Therefore, training through simulation can generate an ongoing cul-
ture of safety throughout undergraduate and postgraduate nursing edu-
cation, ultimately leading to enhanced patient safety in the real world,
which is the outcome sought at level four of the Kirkpatrick (2006)
model. Simulation is increasingly prevalent in undergraduate nursing
courses (Shin et al., 2015) and its values on nurse medication errors
has been corroborated in various studies (Konieczny, 2016; Kuo et
al., 2020; Mariani et al., 2017; Muroi et al., 2017; Sanko and
McKay, 2017; Whitehair et al., 2014; Zimmerman and House,
2016). However, there is a lack of use of reliable and valid instruments
to measure outcome variables (Lee and Quinn, 2019). For this reason,
the aim of this study was to design and validate a new tool, which we
named MEDICORRECT, to assess undergraduate nursing students in the
medication administration process using a high-fidelity simulation sce-
nario.

2. Materials and methods

2.1. Design

A quantitative and descriptive design was employed for this study,
which was divided into two phases. In phase 1, MEDICORRECT was de-
signed and drafted, and its content validity was analysed for relevance,
comprehensiveness and feasibility. In phase 2, construct validity and in-
terrater reliability were analysed.

2.2. Procedure

Phase 1: Design, drafting and content validity analysis of
MEDICORRECT.

The first version of the MEDICORRECT tool was created from a liter-
ature review of similar instruments (Cazzell and Howe, 2012; Daupin
et al., 2016; Davies et al., 2019; Goodstone and Goodstone,
2013; Sanko and Mckay, 2017). The most common errors mentioned
in clinical guidelines on preventing medication errors (ASHP, 1993;
NCMERP, 2018) (see Fig. 1) were analysed together with the compe-
tencies in medication safety that undergraduate nursing students should
acquire, based on the Rs (Latimer et al., 2017). However, regarding
the practice of medication administration Rs, standardisation is lacking.
In the USA, 10 Rs are mostly used (Kee et al., 2015) while in Australia,
6 Rs are applied (Australian Commission on Safety and Quality in
Health Care., 2014). Other authors, such as Manias et al. (2014) and
Lapkin et al. (2016) report on 5 Rs. However, applying discretion in
medication administration, particularly through the 10 Rs approach, en-
hances the complex thought processes required, which can benefit pro-
fessionals and patients alike by ensuring safe practice (Edwards and
Axe, 2015).

As a result, version 1 of MEDICORRECT (V1) had a total of 23 items.

2.3. Content validity

In the content validity step, the tool items were checked for rele-
vance and comprehensiveness, and for the integration of all dimensions
and domains of the underlying construct. Validity was analysed at two
levels:

1. By relevance:

Fig. 1. TheoreticalframeworkbehindMEDICORRECT.
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To check that a tool explores all the dimensions and domains of the
underlying construction, Norman and Streiner (2008) recommend us-
ing a sample of experts 5 to 20 times the number of items. MEDICOR-
RECT (V1) had 23 items and therefore a minimum sample of 115 experts
in the medication administration process was required. Following the
COSMIN guidelines (Mokkink et al., 2019) a minimum of 50 nurses
was considered, because the target population was undergraduate nurs-
ing students. Specifically, a total of 115 experts in the medication ad-
ministration process took part, 79 of whom were nurses from various
healthcare settings, 4 were anaesthetists, 11 were pharmacology lectur-
ers for undergraduate nurses and 21 were pharmacists. The experts were
given a Likert scale to complete for each item and were asked.

- if the item was relevant (where 1 was ‘not at all relevant’ and 4
was ‘absolutely relevant’).

- if the item was clearly written (where 1 was ‘totally disagree’ and
4 was ‘totally agree’)

Space was left beside each item to add any comments.

2. By feasibility:

To evaluate the feasibility of each item identified in the relevance
analysis, 18 simulation experts participated from seven universities in
Spain. These experts met the criteria suggested by Rizzolo et al.
(2015): 1) simulation instructor with postgraduate training in learn-
ing and assessment methods, 2) a minimum of five years' experience in
undergraduate nurse education and 3) two years using simulation as a
methodology.

The experts analysed the feasibility of reproducing each item in a
high-fidelity simulation setting and the possibility of assessing fulfilment
of each item by videotaping. They were asked to score feasibility on a
scale of 1 to 4, where 1 was ‘not at all feasible’ and 4 was ‘totally feasi-
ble’. Space was left beside each item to add any comments.

The content validity ratio (CVR) – understood as the degree of agree-
ment among experts out of the total participating experts – was calcu-
lated for each item. A CVR of at least 0.58 was required to accept the
experts' agreement for each item (Lawshe, 1975).

Phase 2: Analysis of the construct validity and interrater relia-
bility of MEDICORRECT V1, created in Phase 1.

2.3.1. Participants and setting
Raters watched videotapes of simulation scenarios to analyse the

construct validity of the tool. Fourth year undergraduate nursing stu-
dents enrolled in the academic year 2018–19 performed the simulation.
A total of 150 students were recruited through non-probability conve-
nience sampling and all agreed to volunteer for the study. This sample
size reflected the COSMIN guidelines (Mokkink et al., 2019) that rec-
ommend a minimum of 100 participants, or 5 to 20 participants per
questionnaire item (Norman and Streiner, 2008; Tabachnick and
Fidell, 2019). To achieve maximum objectivity, the videos were as-
sessed by two lecturers who were not currently the participating stu-
dents' instructors.

2.3.2. Description of the intervention
The research team designed six scenarios based on the NLN Jeffries

simulation framework (Jeffries, 2016) involving the drugs most com-
monly associated with medication errors, as reported in the literature
(Muroi et al., 2017; WHO, 2011). In line with the learning objec-
tives for 4th year students, the six case scenarios were anaphylactic
shock, sepsis of urinary origin, extensive acute myocardial infarction,
complete atrioventricular block, complicated postoperative recovery of
a femoral fracture, and pelvic fracture. A high-fidelity mannequin (hu

man patient simulator) was used for the case scenarios to integrate all
nursing skills involved in the medication administration process, cover-
ing technical skills (required to accomplish a specific task) and non-tech-
nical skills alike (communication, situational awareness, decision-mak-
ing, safe practice, adverse event minimisation and professionalism). The
clinical cases were designed to integrate disease-specific pathophysiol-
ogy with associated medication and the corresponding nursing interven-
tions for students' level of knowledge (Raurell-Torredà et al., 2020).
Packs were prepared in advance for each scenario and contained drug
charts (to log pre- and post-administration actions) and labelled medica-
tion packages. Students were also supplied with intravenous giving sets
with syringes, fluid bags and pumps, online access to medication infor-
mation, and vital sign monitoring equipment. The simulation-based sce-
narios were recorded on digital videotapes.

2.3.3. Variables and information source
Variables included all the items identified in the MEDICORRECT

questionnaire during phase 1 (content validity) as being relevant and
feasible. Each item was marked as ‘correct’ or ‘incorrect’. Sociodemo-
graphic variables were also collected, including age, sex, entry route to
university, other university qualifications, and other health-related qual-
ifications.

2.3.4. Data analysis
A principal component analysis was performed to study the un-

derlying dimensions of item associations. As a preliminary step, the
Kaiser-Meyer-Olkin measure and Bartlett's test of sphericity were ap-
plied to check goodness of fit for dimension reduction techniques. An
optimum result was considered as Kaiser-Meyer Olkin ≥0.6 and
Bartlett's test <0.05 (Altman, 1992). According to the theoretical
model and correlation values among the items, variables were expected
to be independent. The correlation matrix and estimated factor loadings
were therefore analysed using Varimax rotation.

Retained components were those with eigenvalues higher than the
one showing a minimum of 10% variation. For the factor analysis, com-
ponents with a standardized regression coefficient above 0.4 were iden-
tified.

Considering that an instrument is reliable if consistent results can be
reproduced on different occasions, interrater reliability was investigated
to measure the degree of agreement between raters. Cohen's kappa coef-
ficient was used to calculate the agreement for each item between two
raters. Kappa ranges from −1 to +1 and values greater than 0.70 denote
good agreement (Landis and Koch, 1977).

2.3.5. Ethical considerations
The study was approved by the University of Barcelona Bioethics

Board under code IRB00003099. The participants were informed about
the authorship and purpose of the research project. They were assured
that all the data obtained would remain confidential and signed a writ-
ten informed consent form.

3. Results

3.1. Phase 1: Content validity analysis

The first part of the content validity analysis, on relevance and
comprehensiveness, resulted in a 21-item second version (V2) of the
MEDICORRECT tool. Two items were eliminated from the original 23
items because they were too general and were also covered by other
items. Based on the experts' suggestions, 18 items were edited to im-
prove readability for raters during the simulation scenario. Table 1
shows the 21 items included, as graded by the experts.
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Table 1
Content validity of the items in the MEDICORRECT tool.

Item
relevance Item description

Item
feasibility

1 Double checks the patient's identification (full name
against medical record or date of birth through patient
questioning against checking the same details on the
patient's ID band)

1

2 Asks patients about allergies and intolerances (if
unresponsive, checks medical record and/or with
family)

2

3 Checks that the prescription matches the patient's
diagnosis (indications and contraindications)

Eliminated

4 Questions a prescription if it is written incorrectly Eliminated
5 Identifies and checks vital signs that may be affected by

the drug to be administered
3

6 Checks drug-related laboratory results before drug
administration

4

7 Uses a drug guide if unfamiliar with the medication Eliminated
8 Checks drug conditions (appearance, expiry date,

temperature)
Eliminated

9 Reconstitutes the drug with the correct solution Eliminated
10 Calculates the drug as per the prescription Eliminated
11 Double checks high-risk medications with a second

nurse
Eliminated

12 Labels the medication with the drug details (drug name
and dose) and patient details (full name)

5

13 Performs hand hygiene and uses gloves if required 6
14 Disinfects the drug route of entry: connections and/or

skin
7

15 Uses the correct equipment for drug administration 8
16 Checks that the route of administration is correct Eliminated
17 Checks the line is patent and administers a saline flush

afterwards, if applicable
Eliminated

18 Offers the patient water in the case of oral drugs Eliminated
19 Explains why the prescribed drug will not be

administered
Eliminated

20 Performs post-administration monitoring and
observation activities

9

21 Records the drug administered, the dose, route and
time

10

Items with Content Validity Ratio (CVR) > 0.58 were accepted.

The second part of the content validity analysis, on feasibility (Fig.
2), resulted in 11 of the 21 initial items being eliminated because they
had a CVR of less than 0.58 (Table 1, column 3).

The experts' reasons for eliminating the items are detailed below and
in general referred to evaluation impracticality, items beyond an under-
graduate student's competence, and difficulties reproducing an item.

Items 3, 7 and 19 assessed a cognitive skill that was impossible to vi-
sualize on a videotape unless the student verbalised the process during
the simulation. Item 11 (Double checks high-risk medications) could be
assessed only in nurse-pair, not single-student scenarios.

Items 4 and 8 were unfeasible because an incorrect prescription or
expired drug is confusing for undergraduate students and should not be
used. Also, all drugs administered in case scenarios are simulation drugs
and therefore have no expiry date. Similarly, simulation refrigerators are
sometimes used and therefore these drugs may be room temperature.

Some items (9,17,18) could not be reproduced in all medication ad-
ministration processes covering various routes of administration (par-
enteral [intravenous, subcutaneous or intramuscular], by air [inhaled
or nebulised] and oral/sublingual). Items 9 and 17 were specifically
for intravenous drug prescriptions, and item 18 was for oral drug pre-
scription. In addition, it was difficult to assess item 9 (Reconstitutes the

Fig. 2

drug with the correct solution) unless the student verbalised the item,
because it was impossible to know on videotape if the drug was being
reconstituted correctly for the prescribed dosage.

Item 16 (Checks route of administration) was eliminated at the ex-
perts' suggestion because, unless the item was verbalised, it was impos-
sible to know if the student was checking the route of administration.
The experts suggested replacing this item with specific assessment crite-
ria in item 15, by clearly noting the equipment used: glass of water for
oral drugs; no equipment but explanation to the patient for sublingual
drugs; correct site localisation and needle angle for subcutaneous or in-
tramuscular routes; bolus, microdrip set, infusion pump for intravenous
administration; mask with chamber for nebulised drugs; single-dose de-
vice for inhaled drugs.

3.2. Phase 2: Exploratory factor analysis

A total of 150 students participated in this phase of the study.
Mean age was 23.7 years (standard deviation 3.8 years) and 86.3% were
women. The entry route to university was through standard examina
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tion in 77.1% of students. Almost a tenth (8.4%) of students already had
other university qualifications.

Construct validity was based on an exploratory factor analysis to
guide interpretation, using a principal component analysis with varimax
rotation. A tetrachoric correlation matrix was applied in the exploratory
factor analysis.

The Kaiser-Meyer-Olkin measure of sampling adequacy produced a
value of 0.503, confidence interval 95% (range 0.430–0.583). Bartlett's
test of sphericity was significant (p < 0.0001), showing that correlations
between variables existed and that these correlations could be analysed
(ӽ2 = 427.04; df = 45; p < 0.0001). The scree plot (Fig. 3) showed
that 67.3% of the variance could be explained with four components.
Table 2 shows correlations between items with a value greater than 0.4,
to help visualize how each item contributed to each factor. Items 1, 8
and 10 were grouped in factor 1 (core items in the medication adminis-
tration procedure), items 3 and 9 were grouped in in factor 2 (vigilance),
items 2, 5 and 6 in factor 3 (patient safety) and items 4 and 7 in factor
4 (prevention).

3.3. Interrater reliability

Interrater agreement calculated using Cohen's Kappa coefficient was
greater than 0.70 for all the items in the tool except numbers 1 and 4
(Table 3).

To improve interrater reliability, and after assessing 150 scenarios on
videotapes, some clarifications were proposed for items 1, 4, 6 and 7, as
reflected in MEDICORRECT tool V3, which had a final total of 10 items
(Table 4).

Appendix I shows the cognitive skills that need to be assimilated and
assessed in the prebriefing (supplementary material).

4. Discussion

Medication errors account for 38% of adverse events reported among
undergraduate nursing students (García-Gámez et al., 2019). The
actual number is probably higher due to underreporting by students
fearful of having their marks brought down (Asensi-Vicente et al.,
2018). Simulation is an excellent method to reduce medication er

rors, but more research is needed to develop reliable and valid instru-
ments to evaluate nursing students' competencies in the field of pa-
tient safety, particularly in medication administration safety (Lee and
Quinn, 2019).

The medication administration process is complex, encompassing
multiple preparation steps and compliance with the five “Rs”: giving the
right drug to the right patient, at the right dose, route and time (Ma-
nias et al., 2014; Lapkin et al., 2016). The 10 “Rs” stem from a
holistic, multi-disciplinary approach to the medication administration
process (Edwards and Axe, 2015) and have been integrated in the
MEDICORRECT tool, despite the added difficulty this brings to the sim-
ulation assessment, as noted by Daupin et al. (2016).

Because of this complexity, some relevant items cannot be assessed
in a simulation scenario because they involve cognitive skills that would
have to be verbalised by students. Verbalising out loud would have to be
taught and would in fact be contradictory to the goal of imitating clini-
cal practice in real life. For this reason, items that reflect cognitive skills,
related to administering the right dose and the right medicine, cannot
be assessed in a simulation scenario unless the student verbalises every
decision taken during the drug preparation process.

A literature review by Sulosaari et al. (2012) reported that the
longer the syllabus and the higher the grade achieved in high school
mathematics, the fewer the errors made in dose calculations. Students
have difficulties with dose calculation because of their poor mathemat-
ics skills (Gill et al., 2018; García-Gámez et al., 2019). Some au-
thors, as noted in the review by García-Gámez et al. (2019), there-
fore recommend online reinforcement of dose calculations skills before
students perform simulation exercises. The systematic review by Gill et
al. (2018) also found that various studies have reported that students
learn more pharmacology online than in person in the classroom. The
same review recommends low-fidelity clinical case simulation, using a
pen and paper to practise dose calculations.

Mariani et al. (2017) proposed providing training in cognitive
skills – related to the right medicine and the right dose – at the prebrief-
ing, which is defined by Meakim et al. (2013) as the information or
orientation session held prior to the start of the simulation. The find-
ings of this study corroborate the need to introduce cognitive skills in
the prebriefing. Designing a prebriefing for a clinical case scenario in-
volving training in dose calculation and online case-related pharmaco-
logical knowledge permits students to anticipate patients' needs and fo

Fig. 3. Scree plot of eigenvalues after the factor analysis.
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Table 2
Exploratory factor analysis of the MEDICORRECT, using principal components analysis
with a varimax rotation matrix.

Items Commonality
Factor
1

Factor
2

Factor
3

Factor
4

Item
1

Double checks
the patient's
identification
(full name
against
medical record
or date of birth
through
patient
questioning
against
checking the
same details on
the patient's ID
band)

0.49 0.62

Item
2

Asks patients
about allergies
and
intolerances (if
unresponsive,
checks medical
record and/or
with family)

0.32 0.79

Item
3

Identifies and
checks vital
signs that may
be affected by
the drug to be
administered

0.40 0.62

Item
4

Checks drug-
related
laboratory
results before
drug
administration

0.47 0.57

Item
5

Labels the
medication
with the drug
details (drug
name and
dose) and
patient details
(full name).

0.29 0.82

Item
6

Performs hand
hygiene and
uses gloves if
required

0.31 0.54

Item
7

Disinfects the
drug route of
entry:
connections
and/or skin

0.31 0.80

Item
8

Uses the
correct
equipment for
drug
administration

0.09 0.86

Item
9

Performs post-
administration
monitoring and
observation
activities

0.24 0.86

Item
10

Records the
drug
administered,
the dose, route
and time

0.33 0.73

Items Commonality
Factor
1

Factor
2

Factor
3

Factor
4

Percentage of variance
explained

20.5 17.3 16.4 12.8

Total variance explained 67.3

Table 3
Interrater agreement for MEDICORRECT.

Item Kappa a
CI
(95.0%)

Item
1

Double checks the patient's identification (full
name against medical record or date of birth
through patient questioning against checking the
same details on the patient's ID band)

0.60 0.33–0.88

Item
2

Asks patients about allergies and intolerances (if
unresponsive, checks medical record and/or with
family)

0.75 0.56–0.94

Item
3

Identifies and checks vital signs that may be
affected by the drug to be administered

0.75 0.57–0.94

Item
4

Checks drug-related laboratory results before drug
administration

0.64 0,27–0.99

Item
5

Labels the medication with the drug details (drug
name and dose) and patient details (full name).

0.78 0.58–0.98

Item
6

Performs hand hygiene and uses gloves if required 0.74 0.52–0.95

Item
7

Disinfects the drug route of entry: connections and/
or skin

0.78 0.61–0.96

Item
8

Uses the correct equipment for drug administration 0.73 0.48–0.98

Item
9

Performs post-administration monitoring and
control activities

0.84 0.69–0.99

Item
10

Records the drug administered, the dose, route and
time

0.77 0.59–0.96

CI: Confidence interval.
a A kappa coefficient greater than 0.70 denotes good agreement.

Table 4
Final items to assess the medication administration process in videotaped simulation sce-
narios (MEDICORRECT tool, V3).

Item Description

1 Double checks the patient's identification (full name against medical record
or date of birth through patient questioning* against checking the same
details on the patient's ID band)
*If the patient is unresponsive, checks against the medical record

2 Asks patients about allergies and intolerances (if unresponsive, checks
medical record and/or with family)

3 Identifies and checks vital signs that may be affected by the drug to be
administered

4 Checks drug-related laboratory results before drug administration
*Agree in the prebriefing which drugs require a laboratory results check

5 Labels the medication with the drug details (drug name and dose) and
patient details (full name)

6 Performs hand hygiene and uses gloves if required*
*As per the pre-simulation instruction brochure

7 Disinfects the drug route of entry: connections and/or skin
*In the case of oral drugs, this item is automatically considered correct

8 Uses the correct equipment for drug administration
Glass of water for oral drugs; no equipment but explanation to the patient
for sublingual drugs; correct site localisation and needle angle for
subcutaneous/intramuscular routes; bolus, microdrip set, infusion pump for
intravenous administration; mask with chamber for nebulised drugs; single-
dose device for inhaled drugs.

9 Performs post-administration monitoring and observation activities
10 Records the drug administered, the dose, route and time
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cus their attention on applying prior knowledge, thereby achieving the
simulation goals (Page-Cutrara, 2014). In the prebriefing, it is also rec-
ommended to cover the administration of drugs that depend on labora-
tory test results, such as anticoagulants (i.e., right medicine, right dose
skills), as noted by Muroi et al. (2017). Also, students may benefit
from watching a video on all the practical skills related to the medica-
tion administration process (Gill et al., 2018).

To improve interrater reliability, the recommendation by Cazzell
and Howe (2012) should be followed, whereby raters become familiar
with the checklist by assessing several practice videotapes before carry-
ing out a real assessment. Raters should also review every item to avoid
trivialisation bias. Videotape evaluations should be limited to 15 per day
to avoid rater fatigue, which could interfere with the results. To increase
the objectivity of the assessment, Cazzell and Howe (2012) recom-
mend that raters should not act as course instructors for the same sub-
ject.

Unlike the Medication Administration Observation Tool (MAOT) –
an assessment tool created by Sanko and Mckay (2017), MEDICOR-
RECT has no “right time” item because a simulation scenario is itself a
given moment in time. The student has no access to the patient's med-
ication administration record and the scenario is too short to assess
whether the prescribed dosage interval is correct. However, if these fac-
tors are included in a scenario design, then it would be appropriate to
add the “right time” item to the checklist.

The first version of MEDICORRECT included items from the Med-
ication Administration Safety Assessment Tool (MASAT), by Goodstone
and Goodstone (2013), and the Medication Administration Evalua-
tion and Feedback Tool (MAEFT), by Davies et al. (2019). However,
MEDICORRECT cannot be compared with them because MASAT in-
cluded only the five basic “Rs” plus drug recording and MAEFT was val-
idated in a population of qualified nurses participating in a standardized
patient simulation scenario, while MEDICORRECT was validated for un-
dergraduate nursing students.

4.1. Limitations

Our study has some limitations. The instrument's sensitivity to
change could not be evaluated because the population consisted of stu-
dents in a single academic year. It would be interesting to investigate
whether the instrument detects students' improving medication admin-
istration process skills as they continue through their degree course.

A convenience sample of nursing students was taken from a single
university in Barcelona, and it is therefore possible that the results can-
not be generalised for all nursing students. However, the sociodemo-
graphic and characteristics of the students in this study are similar to
other universities in Spain.

Finally, the results may be affected by the Hawthorne effect, simply
because the participants know that they were being recorded. This in-
fluence is likely to be minimal because video cameras are permanently
installed in the simulation laboratory; students are quite familiar with
them and are able to ignore them.

5. Conclusions

The 10 items in the MEDICORRECT tool are relevant and feasible,
have suitable psychometric properties, and reflect the practical skills re-
quired in the ten “Rs”, permitting the medication administration process
to be assessed by means of videotaped simulation scenarios. The instru-
ment omits cognitive skills, which should be assessed during prebriefing.

Supplementary data to this article can be found online at https://doi.
org/10.1016/j.nedt.2020.104726.
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