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Objective: The purpose of this study was to develop the Medical Error Scale (MES) for the student nurses

Methods: This study was a methodological research. The study was conducted with 662 student nurses to develop a Medical Error Scale for student
nurses. The scale development study was carried out in the nursing departments of the health sciences faculty of two universities; one in istanbul
and one in Trabzon. The data were collected with a questionnaire consisting of 6 questions about the demographic characteristics of the students
and a draft scale including 94 items. In the analysis of the data, frequency, percentage, mean tests, confirmatory and exploratory factor analyses’

Results: Content Validity Index of the scale was 0.82, Cronbach’s Alpha was 0.94, Spearman-Brown was 0.93,Guttman coefficient were 0.92, the
upper and lower 27% test was —44.42 and p=0.000, and item-total item correlation values ranged from 0.36 to 0.68. The scale had seven subscales
according to exploratory factor analysis. The results of confirmatory factor analysis were chi-square/degree of freedom 3.01, RMSEA= 0.055, CFl=
0.97, NNFI=0.97 and NFI= 0.96 and the scale showed a good agreement with the subscales.

Conclusion: The scale was a valid and reliable tool to collect data on whether student nurses acted carefully or made medical errors during their

J

1. INTRODUCTION

In recent years, quality service delivery in national and
international health care and patient safety has become
an increasingly important and updated topic. Therefore,
the prevention or reduction of medical errors and medical
malpractices as much as possible, which is an important criterion
for patient safety, should be considered as a priority (1, 2). In this
respect, all healthcare workers, as well as anyone who provides
direct or indirect services to the patient, are responsible for the
prevention or reduction of medical errors (3).

When the studies on this topic were examined, it was seen
that the vast majority of the studies were carried out by health
professionals. However, medical malpractices can be carried out
not only by health professionals but also by nursing students (4,
5). In some countries, as in the case of our country to close the
nurse shortage in clinics, especially senior students are hired to
work part-time and usually night shifts. This situation may cause
studentsto put the safety of the patientin jeopardy by performing
malpractices. Despite the legal and ethical dimensions of such
an appointment or responsibility, this is an undeniable fact.
The fact that students are performing an application on a
patient without the supervision of the academicians, nurses or
counselor nurses and that the patient is severely damaged as a

result of the application can cause the student, the instructor,
the nursing school and the institution to face the legal problems
(6). In addition, medical malpractices can lead to an increase in
financial burden due to the prolonged length of hospitalization
time of patients, adverse events/ cases such as disability, death
in patients, and compensation cases. For these reasons, as Alcan
etal., (2012) pointed out that unforeseen events and errors that
cause patient safety violations should be identified and analyzed
with the aim of preventing errors in advance. Risks must be
reduced to prevent errors by predicting situations that put
patient safety in jeopardy. Moreover, risky situations and errors
must be reported, the causes must be revealed, the proposals
for the solution of the problem must be determined and lessons
must be drawn from the events (2,7). In this direction, as
Akglin and Al-Assaf (2007) also indicated that it was necessary
to collect data and evidence with systematic approaches to
demonstrate why medical errors arise to develop strategies to
solve the problems in the health care system (8). The studies by
Rodrigue et al., (2012) and Mira et al., (2015) revealed that the
number of studies on what the medical and nursing students
knew and what their attitudes were towards adverse events
was very limited (9,10). In addition, as Vaismoradi et al., (2011)
indicated that the curricula and instructional strategies of
nursing students or their perspectives on their training should
be assessed to strengthen them so as to ensure the safety of

Clin Exp Health Sci 2019; 9; 210-219
ISSN:2459-1459

Copyright © 2019 Marmara University Press
DOI: 10.33808/clinexphealthsci.599907


https://orcid.org/0000-0002-6968-9446
https://orcid.org/0000-0001-8515-6263

Medical Error Scale for Nursing Students

| Research Article |

service (11). For this reason, it is important to develop valid and
reliable scales that will make it easier for nursing students to see
whether they are careful about medical errors or what mistakes
they can make. Besides, it will be possible to determine in which
areas students can make more errors with these scales or tools,
take precautions towards risky areas, make measurements at
periodical intervals and contribute to the solution of problems.
In this context, the investigations of the measurement tools
related to medical malpractices for students have reported that
Tabbassum et al., (2015) developed a tool to measure medical
errors for nursing students, but only its content validity was
tested (12). Mira et al., (2015) also developed a measurement
tool whose validity and reliability analyses were tested and it
evaluated the knowledge and attitudes of medical and nursing
students about patient safety during clinical trainings in five
countries (10). In the study of Mansour (2015), a Likert-type
scale was developed not related to individual medical errors but
with the aim of evaluating the perceptions of nursing students
about their awareness, skills and attitudes towards the patient
safety education by performing exploratory factor analysis (13).
As can be seen, a reliable and validated tool to deal with the
medical errors or malpractices that can be done by nursing
students was not found in the literature. As a result, it was
reported that there was a limited number of studies on medical
errors related to nursing students with large populations who
are risk bearing and serving patients and that there is a gap in
the literature concerning to the subject (14,15).

In this context, this study aimed to develop a valid and reliable
medical error scale (MES) in order to investigate whether
nursing students were performing medical malpractices related
to their diagnosis, treatment and care practices during clinical
applications, to identify common errors, types and causes of
errors, whether students were careful about medical errors or
medical malpractices, and to facilitate the identification of the
areas where they were likely to have malpractices.

2. METHODS

2.1. Type of Study

This study was a methodological one as the Medical Error
Scale (MES) was developed for the student nurses.

2.2. The Universe and Sampling of the Study

The universe of the study consisted of 1561 students studying
in the nursing departments of two universities and sampling
composed of 662 students selected by a simple random
sampling method. In the factor analysis, 50 is considered very
poor, 100 poor, 200 fair, 300 good, 500 very good and 1000
excellent for a sufficient sample size (16). For the test-retest
study conducted within the scope of validity and reliability,
52 nursing students in a different university were included in
the sampling. For the test-retest analysis, the sample should
be at least 50 people (17).

2.3. Location and Characteristics of the Research

The scale development study was carried out in the nursing

departments of the health sciences faculty of two universities;
one in Istanbul and one in Trabzon.

2.4. Ethical Considerations

Written permission was obtained from the rectors and deans
of the two universities to conduct the research on 15 July
2013 and 20 August 2013. The research ethics committee
approval was received from the Ethics Committee of Non-
Interventional Clinical Investigations of Hali¢ University on
09 September, 2013. Protocol number 06. In addition, nurse
students’ voluntary participation was ensured.

2.5. Data Collection Tools

In the scale development study, an information form and the
Draft Medical Error Scale were used. The information form
includes 6 questions about the nurses’ age, gender, marital
status, the type of high school they graduated from, and the
names and classes of the universities they were studyingin. The
draft medical error scale was designed to determine whether
student nurses performed patient applications safely during
clinical practices, whether they made malpractices or medical
errors or they were cautious about medical errors. It was
developed by the researchers in the light of literature (18-30)
under the following subheadings; care practices, medication
administration, falling, infection and communication. In
addition, this draft scale was prepared as a 5-point Likert-type
scale consisting of 94 items which were evaluated as always
(5), usually (4), sometimes (3), rarely (2), never (1).

2.6. Data Collection Process

During the first phase of the study, the data of face validity of
the draft scale established with 94 items by Oztilirk ve Kahriman
with the help of the literature were obtained by interviewing
3 nurses through face-to-face interviews, and both the face
and the content validity data were received by hand or by
e-mails. For content validity, a guideline was submitted to the
experts explaining the Lawshe technique, which introduced
the scale and would be used for content validity. After the
content validity process, the data regarding the exploratory
(EFA), and confirmatory factor analysis (CFA) under the scope
of the construct validity and the reliability analyses of the 85-
item draft scale were received by hand from the second, third,
and fourth — year nursing students at two universities, one in
Trabzon and one in Istanbul by the researchers. The students
were explained the aim of the study and how they should fill
the scale. Afterwards, the data obtained from the students
were entered into the statistical programs and the EFA, CFA
and the reliability analyses were carried out. After the EFA and
CFA analysis, the test-retest data, which is a reliability test,
was conducted with a separate sampling including 52 student
nurses studying at a university in Erzurum after the aim and
the application process were explained. The students were
asked to use nicknames and the 36-item scale was applied and
received by hand with an interval of two weeks.
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2.7. Statistical Analysis

Before all the tests carried out within the scope of the study,
the central and prevalence criteria of the normal distribution
of the data were checked and the Kolmogrov-Smirnov test
was performed.

Percentage, mean tests and EFA and CFA were conducted for
the validity analysis of MES. EFA was performed with Kaiser-
Meyer-Olkin (KMO) and Bartlett test, anti-image correlation,
Principal Components Analysis and Varimax Rotation. Chi-
square, X2, RMSEA, CFI, NNFI, NFI tests were used for CFA.
Besides, t-test and regression analysis were also used. For
reliability analysis, Cronbach Alpha, item-total correlation
tests and test-retest were performed.

Limitations of the study;

The limitation of the research was that it was carried out
through the opinions of second, third, and fourth — year
nursing students at two universities in Turkey. Another
limitation is the use of a sample set of the exploratory factor
analysis for confirmatory factor analysis.

3. RESULTS

According to the demographic characteristics of the student
nurses, the average age of the students was 20.66+1.78 years.
60.9% (403) of them were studying at Karadeniz Technical
University, Faculty of Health Sciences, Nursing Department
and 39.1% (259) of them were studying at Marmara
University Faculty of Health Sciences, Nursing Department.
81.7% (541) of them were female, 18.3% (121) were male,
97.4% were single and 2.6% (17) were married. 54.5% (361)
were second-year students, 22.4% (148) were third-year
students and 23.1% (153) were fourth-year students. 53.8%
(356) were Anatolian/Super/Science High School, 35% (232)
were Standard High School, 11.2% (74) were Vocational
Health High School and other high school graduates (Table 1).

Table 1. The demographic characteristics of the student nurses

Demographic characteristics Mean SD
University n %
KTU Faculty of Health Sciences 403 60.9
MU Faculty of Health Sciences 259 39.1
Gender

Female 541 81.7
Male 121 18.3
Marital Status

Single 645 97.4
Married 17 2.6
Class

second-year students 361 54.5
third-year students 148 224
fourth-year students 153 23.1
Graduated sSchool

Anatolian/Super/Science High School 356 53.8
Standard High School 232 35.0
Vocational Health and Other High School 74 11.2
Total 662 100.0

3.1. Face Validity

In terms of face validity of the draft scale, it was submitted
to three student nurses and their opinions were requested
to determine whether it was understandable, easy to read,
expressed properly, accurately, clearly, whether the students
were bored during filling, whether its statements were long,
and how much time was spent. Afterwards, experts’ opinions
were asked for both face and content validity, and each item
was evaluated by them. 6 items in the scale were improved
to be more comprehensible.

3.2. Content Validity

Content validity means to what extent the test or scale items,
specified as the sample, represent the conceptual main mass
for a specific purpose. In other words, the more selected
sample items represent the conceptual main mass, the more
content validity they have (Sencan, 2005). Lawshe technique
was used for content validity of a study and it consisted of
setting up field expert groups, preparing candidate scale
forms, receiving expert opinions and content indexes for the
items, and formulating the form (31). In this direction, a total
of 15 specialists who had worked as nurses and managers for
many years in the fields of Nursing Fundamentals, Internal
Diseases Nursing, Surgical Diseases Nursing, Obstetrics
and Gynecology Nursing, Pediatrics Nursing, Nursing
Management were requested to give their opinions. The
experts evaluated each item as ‘Necessary/ Appropriate’,
‘Need to be Improved’ or ‘Unnecessary/ Inappropriate’ to
assess the suitability of the materials for the purpose and
conceptual structure. From the 94-item scale prepared as a
draft, 9 items were excluded in line with the opinions of the
experts and finally the scale was formed with 85 items. With
the exclusion of 9 items due to their minimum value of the
Content Validity Ratio (CVR) which was under 0.49 at a = 0.05
significance level, the ultimate Content Validity Index (CVI)
was determined as 0.82.

3.3. Construct Validity

Exploratory (EFA) and confirmatory (CFA) factor analyses
were conducted to test the construct validity of the MES.
Principal Components Analysis and Varimax Rotation Method
with Kaiser Normalization were used for EFA. While the KMO
(Kaiser — Meyer-Olkin) value of the 85-item draft scale was
found as 0.935, the Bartlett test was x?>= 12467.131 and p=
0.000 and anti-image correlation values were between 0.837
and 0.965.

In Rotated Component Matrix analysis for EFA, 7 rotations
were performed. Twenty-six items (4,5,7,8,17,24,26,27,2
9,30,32,33,34,40,41,50,51,52,53,71,72,73,75,77,81,83)  in
the first rotation, 9 items (85,35,74,76,13,21,31,949) in the
second, 4 items (48,37,6,12) in the third, 2 items (11, 25) in
the fourth, 1 item (10) in the fifth, 3 items (38,14,28) in the
sixth, and 4 items (22,23,36,39) in the seventh rotation were
excluded since their loadings (49 items) were under 0.45. The
scale was made up of 7 sub-dimensions and 36 items and it
was free from overlapping items. The factor load values of
the scale were between 0.559 and 0.827.
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Table 2. The mean values of factor items of MES and factor load
values distributions

Variance Factor load
Factor Name Items Min. Max Mean SD

% value
F1 - Falling 13.45 59-66 1.38 |5.0 [4.20 0.69 |0.602-.715
F2 - Blood and B!ood
Product Transfusion 11, g, |40.47 20 |50 [462 |os4 |0.686-827
F3 — Patient Transfer 8.67 54-58 1.0 |50 |4.11 0.79 |0.559-.754
F4-IVI_e(.iicati_on
Administration 825  |15161820|1.0 |50 [389 [0.74 |0.640-709
F5 — Communication 8.15 78-80,82,84 1.6 [5.0 [4.47 0.60 |0.623-.700
F6 — Infection 6.92 67-70 2.5 [5.0 [4.56 0.52 [0.598-.768
F7 — Care Practices 5.17 1-3 2.7 |50 |4.30 0.46 |0.618-.807
Total 62.55

Table 3. Distribution of the items and their factor loadings
according to the subscales of MES

Factor
loads

L Subscales of MES

Number

Falling
62 | tell the patient’s companion that they should inform the 0.715
nurse when they are leaving the patient alone.
65 | ensure that patient rooms or corridor floors are dried if 0.696
they are wet.
63 | put the call button somewhere the patient can easily 0.685
use.
66 || often visit the patients who have a risk of falling. 0.678
60 | tell the patient that s/he should inform a nurse when s/ 0.673
he wants to stand up.
64 | remove unused materials out of the patient’s room. 0.655
61 For agitated patients, | place cushions on the side of the
bed. 0.649
59 | lock beds and wheelchairs if they are not used. 0.602
45 | apply blood and blood products according to the 0.827
technique.
44 Before applying blood and blood products, | check 0.795
their expiration dates.
43 | control the label information of the product before
applying blood and blood products. 0.791
46 | make sure of the blood type of the patient before 0.785
using blood and blood products.
47 | observe the patient for possible complications after 0.738
the application of blood and blood products.
42 | prepare blood and blood products according to the 0.686
procedures.
Patient Transfer
56 | confirm that the patient is not being transferred 0.754
alone.
55 | always monitor my patients while they are being
transferred. 0741
57 | make sure that the patient is not discharged alone. 0.697
54 | ensure the transfer of the patient according to the 0.668
protocol (with a stretcher / a wheelchair). '
58 | check the availability of the care equipment and
devices before transfer. 0-559
Medication Administration
20 | administer medication after | learn its effects,
interaction and side effects. 0.709

15 | give the patient’s oral medication or be near him/her
) ) 0.705
until s/he takes it.
16 | do not leave the medication with the patient so that
. 0.679
s/he can take or apply it.
18 After the medication | monitor the patient for
L 0.675
positive/adverse effects.
19 I do not administer medication without checking its 0.640
expiration date. '

Communication

78 | clarify unclear and potentially problematic orders. | 0.700
79 | write down any information related to the
patient’s treatment in the nurses’ observation 0.673
chart.
84 | record the name and surname, date and time of
L ) 0.669
the physician instructing verbally/on the telephone.
82 | inform the physicians/ healthcare workers about 0.651
the results of emergency critical tests. ’
80 | provide information on the patient’s care and 0623
outcomes at shift changes. '
| put on and take off the gloves in due form. 0.768
69 | wash my hands and change the gloves from one 0.750
patient to another. :
67 | wash my hands properly before and after the 0.671
practice. '
70 | use materials and products exclusively for each 0.598
patient. ’
2 | check the local effects of the care practices that | 0.807
apply. '
3 | check the systemic effects of the care practices
0.725
that | apply.
1 | verify the patient’s identity for practices that | will 0.618
perform. '

In the scree-plot graph of the scale, the slope plateaued
after the seventh point. This cut off point also supported the
fact that the scale had 7 subscales (16) These 7 subscales
accounted for 62.55% of the total variance of the scale
together; the first subscale accounted for 13.45%, the
second subscale 11.92%, the third subscale 8.67%, the fourth
subscale 8.25%, the fifth subscale %8.15, the sixth subscale
(6.92%), and the seventh subscale (5.17%) (Table 2). Factors
were named after this step. The names of the selected
factors/ scales were chosen from meaningful, expressive and
well-known words, and the comments and names of factors
were written in accordance with the theoretical basis (32).

The factor structure of the 36-item MES was tried to be
confirmed with the CFA. For CFA, firstly, the items with non-
significant t-values were examined, and it was determined
that all the R coefficients and t-values of 36 items were
significant and the model (factorial structure) was confirmed.
The path diagram was presented in Figure 1.

Fit indices for MES’s CFA are chi-square (x?)= 1766.95, chi-
square/ degree of freedom (x¥df)= 3.01, Root Mean Square
Error of Approximation (RMSEA)= 0.055, Comparative Fit
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Index (CFl)= 0.97, Non-Normed Fit Index (NNFI)= 0.97,
Normed Fit Index (NFlI)= 0.96. When the -coefficients
indicating the relationship between the observed variables
of the model showing the factorial structure of the scale
and the factors were examined, it was concluded that all
the coefficients were high. When the fit statistics calculated

:
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with the CFA was taken into consideration, the previously
determined 7 factor-structure was generally determined to
comply with the collected data.

To test the validity of the scale, the item-total correlation
test which is an internal consistency test and an item
discrimination procedure was performed, and for upper and

oo
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Figure 1. Path diagram for MES. X?=1766.95, X*/df=3.01, RMSEA=0.055, CFI=0.97, NNFI=0.97, NFI=0.96. MES=Medical Error Scale, F=Falling, BT=Blood and
Blood Products Transfusion, PT=Patient Transfer, MA=Medication Administration, C=Communication, I=Infection, CP=Care Practices.

lower 27% quartiles the independent t-test was analyzed.
Since the item-total correlation test is also a reliability test, it
was presented within the scope of reliability tests. The t-test
results for the upper and lower 27% quartiles of the scale
were t= — 44.427 for total; t= — 26.386 for F1, t= — 16.729
for F2, t=—28.388 for F3, t=—20.005 for F4, t= — 19.540 for
F5, t=—19.310 for F6, t=—17.010 for F7, and p values were
statistically significant for each (p=0.000).

3.4. Reliability Analysis

Cronbach Alpha, Spearman Brown and Guttman tests
were tested to check the internal consistency of the draft
scale within the scope of reliability. In addition, item-total
correlation test which analyses both reliability and validity
was performed. Test-retest analysis was used to determine
the time-invariance of the scale.

The total Cronbach Alpha, Spearman-Brown, and Gutmann
values of the scale were 0.94, 0.93, and 0.92, respectively.
The Cronbach Alpha values for the subscales ranged from
0.71 to 0.91, while the Spearman Brown values ranged from
0.70 to 0.89 and the Gutmann value was between 0.70 and
0.90.

After these analyses, item — total item correlation values,
which is also a substance analysis or substance discrimination
process used for testing the internal consistency, reliability
and validity of the scale, were found between 0.365 and
0.684 and significant (p=0.000). In addition, in the sub-factors
dimension, item-total correlation values were determined as
0.568-0.647 for F1, 0.504-0.555 for F2, 0.636-0.684 for F3,
0.485-0.556 for F4, 0.537-0.620 for F5, 0.511-0.561 for F6,
0.365-0.562 for F7, p= 0.000) and they were significant.

According to the test and re-test correlation values in the total
of MES, there was a high positive correlation between the
first and last application scores (r= 0.72) and this correlation
was statistically significant (p= 0.000). In addition, there
was no statistically significant difference between the two
measurement scores (p= 0.482) in the comparison of these
two application scores of the MES.

3.5. Evaluation of the Scale

The subscales of the scale, which was finalized with 36 items
were as follows; Factor 1 — Falling (F1) 8 items (between 59
and 66); Factor 2 — Blood and Blood Transfusion (F2) 6 items
(42-47); Factor 3 —Patient Transfer (F3) 5 items (54-58); Factor

Clin. Exp. Health Sci. 2019; 9: 210-219

214

DOI: 10.33808/clinexphealthsci.599907



Medical Error Scale for Nursing Students

| Research Article |

4 — Medication Administration (F4) 5 items (15,16, 18-20);
Factor 5-Communication (F5) 5 items (78-80,82,84); Factor
6 — Infections (F6) 4 items (67-70); Factor 7 — Care Practices
(F7) 3 items (1-3) (Table 2 and Table 3). The total score range
of the scale was 36-180. The scores close to 180 from 108 on
the scale indicated that the student nurses were behavingina
controlled or cautious manner with respect to medical errors,
while the scores close to 36 from 108 demonstrated that the
student nurses might not be in control of medical errors. In
order to be able to make a comparison, when divided by the
number of items, these scores were found between 1 and 5
in terms of the sum scale and subscale levels. Accordingly,
the scale scores were evaluated.

4. DISCUSSION

In institutions, timely detection of medical errors/
malpractices is important in order to identify problem areas
by uncovering their causes and making measurements and
to determine proposals for their solutions. In addition,
measurements are necessary to make corrective initiatives
by comparing the old and new results, to prevent the
reoccurrence and to determine the progress. It is also
proposed to examine the attitudes and behavior of patients
and the other people involved in the health service
provision besides these technical measures, in terms of their
awareness level about patient safety so as to ensure patient
safety, reduce medical errors, and eliminate or predict
adverse conditions (33, 34). Additionally, the collection and
measurement of the data through a measurement tool
that will be able to make valid, accurate and consistent
measurements are a necessity for the results to be valuable.
When the measurement tools regarding the detection of the
individual malpractices/ medical errors of student nurses
or the carefulness of students about medical malpractice
were investigated, it was seen that in some studies a survey
(15,28, 29) or qualitative studies (35) were performed, and
in a study the content validity of a measurement tool was
done (12) but the number of validity and reliability studies
was not sufficient. To fill this gap in the literature, there was
a need to develop a valid and reliable tool which could guide
to determine whether student nurses were careful about
medical errors or whether they were making safe patient
applications, in which areas they were making more errors,
and to take precautions against risky areas, so a MES was
tried to be developed for student nurses. In this respect,
while face, content, and construct validity studies were
performed for the validity of MES, internal consistency tests
and item-total correlation analysis that is also a validity test
and test/ re-test method called as a stability analysis were
done for the reliability of the study.

The reliability is defined as the degree to which a scale
measures a desired property in a consistent and stable
manner, while the validity is to what extent a scale measures
a desired property or whether it is appropriate for the
property to be measured (36, 37). However, if a test is not

valid, then there is no point in discussing its reliability. For
this reason, validity is more important than reliability (37).

In this study, firstly, the face and content validity of MES
were tried to be ensured. Although face validity has not
been performed for a long time since it is indeterminate and
subjective, some authors state that face validity is different
from the content/scope, so it should be carried out (32). The
face validity is used to determine that a tool is in appearance
that includes the concept investigated. (38, 39). It takes the
opinions of the researcher himself, then his close circle of
friends, and the other people involved in the pilot study as
to whether a scale measures what has been searched. In
this process, it is necessary to ensure the conformity of the
statements to the purpose and the education, culture and
knowledge levels of the target group should not be forced.
In addition, the readability, clarity and length analysis of
the terms in the scale are performed (32). In this study, the
researcherstook three student nurses within the scope of face
validity. Moreover, the face and content validity of the scale
were performed together and the experts were requested
to evaluate the face validity of each item in the scale. As a
result, 6 incomprehensible, hard-to-read, and long items
were rearranged and shortened to be more comprehensible.

The content validity of the scale was tested by Lawshe
technique. In this technique, it is recommended that at least
5 and at most 40 experts should be consulted (31). In this
study, 15 experts were consulted and 9 items were excluded
from the draft scale consisting of 7 sub-scales. The Content
Validity Index (CVI) of the scale, formed by 85 items, was
0.82. This value indicated that the content of the scale was
acceptable or that the scale items represented a conceptual
main structure for medical malpractices that students
might make, because a value of 0.80 or higher for the CVI is
considered as an acceptable criterion (12,40).

After the face and content validity, the construct validity of
the scale was tested. The exploratory and confirmatory factor
analyses were carried out for the construct validity, which
identifies the theory or features, or theoretical structures
that a scale measures (36,37,39). Factor analysis is a statistical
approach that analyses the relationship between a large
numbers of variables and explains these variables in terms
of common fundamental dimensions (41). In order to be
able to perform a factor analysis, there must be a significant
correlation between the variables (41). The Bartlett test
examines whether there is a sufficient correlation between
the variables. The p value of this test is expected to be lower
than the significance level of 0.05. This result shows that
there is a sufficient level of correlation between the variables
for factor analysis (41). KMO value showing whether the
selected sample is sufficient for factor analysis was above
expected limit with 0.93 in this 85-item scale and the Bartlett
test was significant at an advanced level. If the value of KMO is
bigger than 0.50, it is an indication that factor analysis can be
carried out. As in our study findings, it is considered perfect
if the KMO is higher than 0.90 (36, 41, 42). The question
group’s overall agreement with the KMO is measured by
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factor analysis while each item/ question is measured by
anti-image correlation and this value should not be less
than 0.50. If this value is less than 0.50, it is recommended
to exclude this item from the analysis (32, 36, 42). As for
Hair et al., (2010) this value must be above 0.7. The Anti —
Image Correlation values of the draft scale in this study were
over 0.83. These results showed that factor analysis could
be performed. Afterwards, an analysis of the rotated basic
components was carried out for exploratory factor analysis.
After 7 repeated analyses, 49 items with a load value under
0.45 were removed from the scale. The factor load value of
0.45 or higher is considered as a good criterion for selection
(42, 43). In this respect, the scale was formed with 36 items
and consisted of 7 sub-scales under the title of ‘falling, blood
and blood products transfusion, patient transfer, medication
administration, communication, infection and care practices’.
In the Scree plot, the plateau was formed after the seventh
point to confirm these 7 subscales (16). The total variance of
the scale was 62.5% and this value, which was explained by
seven sub-dimensions. Accordingly, 37.5% of the scale could
not be explained. However, the total variance of the scale is
slightly higher than the desired level of variance (60%). Even
for some researchers, the minimum variance explanation
ratio is 50% (36).

After EFA, confirmatory factor analysis (CFA) was performed
to confirm the structure. CFA is a method of analysis that
shows whether a previously defined or constrained structure
is verified as a model (16) or it means the verification of the
theoretical structure or model (16, 32). CFA is actually used
to test the researcher’s theorem (44), that is, the researcher
must theoretically know what the scale questions measure.
But doing this with EFA and verifying it with CFA is a common
practice. In other words, the items and subscales determined
by performing EFA are regarded as a model and they are
tested with CFA to make sure they are correct (44) In addition
to this, compared with EFA, CFA is a stronger analysis method
because it gives theoretically more reliable information about
the validity of the model and factorial structure. In CFA, it is
tried to prove that the observed and determined variables,
based on the theoretical information, are related to the
hidden factors and these hidden factors are related to each
other. All assumptions about relationships in CFA are based
on the previous research findings and theoretical knowledge.
In other words, CFA is applied with the aim of testing and
verifying the theoretical information. In this study, in contrast
to EFA, the variables/ scale items were previously assigned/
placed in certain factors (32).

It was seen that t test values in CFA of MES were meaningful
and no item was meaningless. For this reason, no item was
excluded from MES (44). After this process, the goodness-of-
fit tests were examined in CFA to evaluate the validity of the
model. There are a wide variety of fit tests in the literature,
but there is no exact consensus on which of these fit tests
will be regarded as the standard (44). Some of fit tests
are chi-square goodness, chi-square/degree of freedom,
RMSEA, CFl, NFI, NNFl. Among them chi-square (chi-square
goodness=x?) is the most commonly used one (44, 45). In the

chi-square test, it is expected that the agreement between
the data and the model is perfect, or the value obtained is
close to zero and the value of p is not significant. Therefore,
the large chi-square values obtained indicate how bad the
agreement is (16). Since the chi-square value is influenced
by the sample size, the value obtained by dividing the chi-
square value by the degree of freedom is taken into account
(16, 44). For our analysis, the chi-square/degree of freedom
(x¥df) value was 3.01. This value showed that the scale
items were in good agreement with the subscales because
the chi-square/freedom value which is 3 and below in the
large samples corresponds to a good agreement (16, 41, 46)
and if it is 5 and below corresponds to acceptable agreement
(16, 44, 47). In addition, if the sample size is 200 or smaller,
it causes the chi-squared value to shrink and improves the
agreement of the model (16). However, although the sample
size was more than 200 in this study, the chi-square index
showed good agreement. RMSEA value of MES was 0.055
which showed good agreement. The Root Mean Square Error
of Approximation (RMSEA), one of the decentralized indexes,
is a test used to detect population covariance in decentralized
chi square distribution. RMSEA has a value between 0 and 1;
a value which is less than 0.5 and 0.8 indicates a perfect and
good agreement respectively (16, 44, 47). Other important fit
tests are CFl, NFI and NNFI. Comparative Fit Index, one of the
comparative fit indexes Comperative Fit Index (CFl) gives the
difference between the null model and the established model,
assuming there is no relationship between the variables.
It compares the covariance matrix produced by the model
which predicts no relation between hidden variables and
the covariance matrix produced by the proposed structural
equation model. CFl value is expected to be between 0 and
1, and CFl is considered perfect and good or acceptable if it
is higher than 0.95 and 0.90 respectively (16, 44, 47). In this
study, the fact that the CFI value explained in the study was
0.97 indicated that the agreement was perfect fit.

As for Normed Fit Index (NFI), it is similar to CFl in terms of
its comparative models, but it makes comparisons without
the obligation to comply with the assumptions/ quantiles
required by the chisquare distribution, the model is estimated
by comparing the chi-square value of the independent model
with the chi-square value of the model. Non-Normed Fit
Index (NNFI) is calculated by adding the degree of freedom
to the NFl value in small samples. It is similar to NFI but gives
a value considering model complexity (16). Similar to CFI, NFI
and NNFI have also a value of 0-1. A value close to 1 indicates
perfect agreement while it means an inconsistency when
it is close to 0 (16, 41). However, it is expected that both
values will be 0.90 and over, which is a good agreement (16).
In this study, the NFI value is 0.96, the NNFI value is 0.97,
or in other words, these values have a good fit. As a result,
when the coefficients, showing the relationship between the
observed variables and the factors of the model showing
the factorial structure of the scale, were examined, it was
concluded that all the coefficients were sufficient. When
the fit indexs calculated with CFA were taken into account, it
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was decided that the previously determined structure of the
scale provided overall agreement with the aggregated data.

After the factor analysis, internal consistency and item
discrimination process were carried out. According to the
difference between the item average scores of the upper
and lower %27 quartile groups for the internal consistency
and item discrimination power, the distinguishing level of
the items in the scale was significant or the upper and lower
groups of the items were well distinguished. In other words,
the validity of the scale items was high, or it can be said that
the student nurses distinguished their behaviors related to
medical malpractices at a good level and they measured the
same behavior. Significant differences between the groups
are also considered as a sign of the internal consistency of
the test (43).

After this process, the internal consistency was examined
to test the reliability and homogeneity of MES, which was
formed with 36 items. Internal consistency investigates
whether items measure a particular conceptual structure
consistently by using a single measurement tool and a single
session (32). In another definition, it is the correlation of
item scores forming a test with the score obtained from the
whole test (37). The Cronbach Alpha, Spearman Brown, and
Gutmann values, which show the internal consistency of
the MES, were 0.70 and more or close to 1. In addition, the
Cronbach Alpha value at the subscale level was between 0.71
and 0.89. The higher these values are, the more the items on
the scale are consistent with each other and consist of the
same items questioning the same characteristics (32, 48). A
value of 0.70 or higher in the internal consistency coefficients
is generally regarded as sufficient for the reliability of test
scores (42, 43).

Item-total correlation explains the relationship between the
scores from the test items and the total score of the test.
If the relationship between the scores obtained from an
item and the whole scale shows a positive correlation and a
“sufficiently high” correlation, then that item is discriminatory
or it is assumed that this item simulates similar behavior and
is included in the scale (43, 48). The item-total correlation
values of the 36-item scale were over 0.36. When the item-
total correlation is interpreted, some limit values are taken
as criteria. Correlation value should be 0.30 and above, and
these items distinguish the individuals at a good level (32,
43).The high correlation values indicated that all scales were
in the same structure.

Another test which is used to examine the reliability of the
scales is the test-retest. The same form or scale for this test is
administered to the same individuals twice under the same
conditions but at different times (37). Test-retesting shows
whether the measured characteristic of a test has changed
according to the elapsed time, or how steady the test has
measured over time, or whether similar responses have been
reached (17, 48) According to the test-retest results in this
study, it was seen that MES was stable or consistent in pre —
and post-administrations at different times and that the scale
is reliable in terms of continuity coefficient.

5. CONCLUSION

In this study which was conducted to find out whether
nursing students were careful about medical malpractices
or whether they made any medical errors, the face validity
was provided by analyzing the clarity of each item and
the length of the statements in the MES. For the content
validity, it was determined that the content validity index
was close to one or higher, or that the items in the draft
scale were aimed at evaluating the attitudes and behaviors
of the student nurses regarding medical errors/medical
malpractices. For the explanatory factor analysis, through
KMO, anti-image correlation test and Barlett test, it was
determined that the sample selected for the entire question
group was appropriate, each question/ item was appropriate
for the factor analysis with, and there was a relation between
the variables respectively. As a result of the analysis of the
basic components, the scale was formed with 36 items
after the rotation and 7 subscales were found as Falling,
Blood and Blood Transfusion, Patient Transfer, Medication
Administration, Communication, Infections, Care Practices.
The variance ratio explained by these 7 sub-dimensions is
practically acceptable. In addition, the structure/ model of
this scale which was formed or determined by the explanatory
factor analysis and consisted of these seven dimensions
was confirmed by the confirmatory factor analysis or it was
determined that overall agreement was generally good fit
according to the results of the confirmatory factor analysis
fit indices. Besides, the difference between the upper and
lower 27% quartile groups was meaningful and the results
of internal consistency analysis were high. All these results
showed that the scale was valid. After the reliability analysis
conducted following the validity analyzes, the fact that the
Cronbach Alpha, Spearman Brown and Gutmann values of
the scale were 0.70, the item total correlation values were
above 0.30 and there was no difference between the test-
retest results which showed time invariance revealed that
36-item scale was consistent and reliable.

In this respect, this scale can be used to accurately and
consistently measure whether the student nurses are careful
with regard to malpractices or whether they perform medical
errors/ medical malpractices, in which areas they have
problems, and where they need to be improved. In the areas
where students are likely to make mistakes, the necessary
precautions can be taken to prevent them. In addition, this
study may be a guide or resource for further scale studies
and may provide an opportunity to compare it with the
previous scale studies. Besides, retesting the factor analysis
of this scale in other samples and retesting its structure by
administrating it concurrently along with similar scales could
also enhance its validity.
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