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Abstract

Purpose: The purpose of this study was to prepare a self-assessment ques-
tionnaire for nurses’ risk-taking behavior (RTB) in medication and to develop
a reliable and valid questionnaire. Method: In the first study, a draft of the
self-evaluation questionnaire for nurses’ RTB in medication was prepared
based on the literature study and qualitative analysis of important case infor-
mation included in the Project to Collect Medical Near-miss/Adverse Event
Information Annual Report of the Ministry of Health, Labor and Welfare.
Following the studies, face validity was confirmed, and a questionnaire survey
was conducted for nurses who oversee medication nationwide to verify the
reliability and validity. Result: The number of subjects was 586 (valid re-
sponse rate: 94.1%). Item analysis and exploratory factor analysis showed that
4 factors and 12 items for the RTBs in daily life and 4 factors and 20 items for
RTBs in medication could be extracted. Confirmatory factor analysis con-
firmed the fit of the hypothetical model obtained by exploratory factor analy-
sis. In addition, Cronbach’s a coefficient was 0.888. Thus, high reliability and
validity were obtained. A correlation was found by comparing the total scores
of each RTB factor with the incident/accident group, and a standard for
self-evaluation value could be established (p < 0.01). Conclusions: We were
able to develop a self-assessment questionnaire for nurses’ risk-taking beha-
vior in medication. This questionnaire will be used by nurses to find out their
trends.
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1. Introduction

In Japan, medical accidents are reported every year. According to the important
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case information revealed by Project to Collect Medical Near-miss/Adverse
Event Information 2018 Annual Report, there were still 4565 medical accidents
and 930,000 near-miss cases, and serious medical accidents also occurred [1].
Especially, many accidents related to drugs occurred, and about 60% of them
involved nurses. In a medical setting, although medical safety measures with the
highest priority have been taken centering on system improvement, many prob-
lems due to personal factors in the breakdown of medical accidents by factor are
included.

Efforts to reduce medical accidents require preventive measures against both
“system” and “personal” factors [2], but the current situation is that organiza-
tions and systems are mainly being addressed [3]. Therefore, it is necessary to
take measures for “personal” factors, and we thought it necessary to take meas-
ures for personal risk-taking behavior, which is considered being one of the fac-
tors.

Risk-taking behavior (RTB) refers to behavior that is performed while recog-
nizing the danger or possibility of damage to the subject. In addition, it includes
behavior that does not recognize the danger or possibility of damage to the sub-
ject and behavior that involves uncertainty such as “maybe it is okay”, and con-
scious and unconscious behaviors were noted in personal behaviors [4]. Thus,
ambiguous behavior is considered to be one cause of medical accidents.

There are several scales for measuring personal RTBs, but the number is still
small [5] [6].

Kosio has developed an RTB scale (RTBSU) for college students [7].

This scale deals with two factors (personal and social risk behaviors) and con-
sists of 12 items, and its reliability is recognized. However, since the class partic-
ipation rate and the daily life situation of university students are evaluated as
scale scores, it can be applied only to university students.

Matsuzaki created a self-made questionnaire and surveyed concerning a list of
risk behaviors to analyze the RTBs of nursing students [8]. He suggested that
those who rate lower risks in daily life and higher probabilities of taking risk-
taking behaviors are more likely to take risks in a nursing setting. In addition,
Fujii, who studied the influential factors of risk assessment in a nursing setting
where falls are predicted, clarified that RTBs in traffic situations and daily situa-
tions and the risk-taking probability in a nursing setting have a strong influence
as predictors. She also suggested that RTBs may not be taken if nurses receive a
high mark for risk assessment in nursing practice [9].

Yoshida, who conducted a questionnaire survey on RTB-related factors, sug-
gested that those with a high proportion of RTB in nursing practice, shorter
years of experience, and weak internal control tend to take risks. However, the
reliability and validity of the questionnaire were not clarified [4].

Adachi conducted a questionnaire survey using the scene assumption method
to capture the human unsafe behavior on the theme of psychological causes of

violations of nursing practice. She suggested that objective risk assessment and
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time and social pressures influence risk assessment [10]. In these nursing stu-
dies, it has been suggested that the tendency of an individual’s daily life affects
nursing practice as an RTB-related factor, but no scale for personal RTBs was
found.

Outside of nursing, some questionnaires related to RTBs have been reported.
Overseas, Weber created a questionnaire focusing on five areas of money, health
and safety, entertainment, ethics, and society as a risk-taking scale in daily life,
which was highly reliable and valid [11]. However, there are differences in cul-
ture and customs, so it was necessary to keep them in mind when using them. In
Japan, Moriizumi developed an RTB scale with high reliability and validity. This
can measure daily risk tendency and be composed of four factors: confident be-
havior, gambling orientation, safety considerations, and situational behavior, but
it was not intended for some medical situations [12] [13].

Thus, the purpose of this study was to create a questionnaire that can be
adapted to measure the tendency of nurses’ RTBs in medication situations asso-
ciated with many reports of medical accidents and to verify its reliability and va-
lidity.

2. Purpose

The purpose of this study was to develop a self-assessment questionnaire for
nurses’ RTBs on medication. To achieve this, we conduct a questionnaire survey
of nurses nationwide and verify the obtained data by exploratory factor and con-

firmatory factor analyses.

3. Definition of Terms

Risk-taking behavior is behavior that is performed while recognizing the poten-
tial risk of the subject. Or, it includes conscious and unconscious behaviors
when the potential risk to the subject is not recognized or when there is uncer-

tainty that it is probably okay.

4. Study Methods

The following steps were taken to consider a reliable and valid questionnaire that

could be adapted to measure nurses’ RTB tendency in medication.

4.1. Development Process of Question Items

Figure 1 shows the development process of the question items in this study. In
this study, we first created a questionnaire consisting of three parts of question
items: attribute items, RTBs in daily life, and RTBs in medication.

The question items that ask the attributes of research collaborators included a
total of 9 items: gender, age, years of experience as a nurse, years of experience at
the assigned place, duty position, educational background, experience as a
member of medical safety measures committee, and incident/accident expe-

rience. A five-point scale was used to answer these questions. Regarding RTBs in
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Cvelopment of a self-assessment questionnaire for nurses risk—taking behavior in medication: flowc

First study: Extraction of question items Literature review
Examination by text mining of medical accident report contents
Examination of surface validity by group interview

Second Study: Examination of validity and reliability by questionnaire survey
Exploratory factor analysis
Confirmatory factor analysis
l Internal consistency based on Cronbach’s a coefficient
Examination of self-evaluation criteria
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Figure 1. Development of a self-assessment questionnaire for nurses’ risk-taking behavior in medication: flowchart.

daily life, 33 items were created concerning the question items based on the fac-

tors and research results clarified from the previous studies. Regarding RBTs in

daily medication practice, accidents and near-miss reports due to nurses’

risk-taking behaviors in medication included in the Project to Collect Medical

Near-miss/Adverse Event Information Annual Report of the Japan Council for

Quality Health Care were investigated. From more than 15,000 reports regarding

medical accidents, 675 cases in which RTBs were recognized as the background

factors of the accident were extracted, and 53 question items were created based

on analyses using text mining for the contents of the reports [14].

Through these procedures, a questionnaire including a total of 95 items was

created. A group interview was then conducted with four nurses who had more

than 10 years of clinical experience and experience as a member of the medical

safety measures committee to examine the face validity of the question items. As

a result, duplicate items were deleted, contents and languages were unified, and

91 question items were finally completed [15].

A 5-point scale questionnaire (never: 1 point, rarely: 2 points, occasionally: 3

points, sometimes: 4 points, frequently: 5 points) was used for answering ques-

tions about RTBs in daily life concerning previous studies.

A 4-point scale questionnaire (never: 1 point, rarely: 2 points, sometimes: 3

points, frequently: 4 points) was used for answering questions about RTBs in

medication by a nurse because some studies have reported that Japanese tend to

select answers with median scores. Scoring was set so that the higher the ten-

dency of RTBs, the higher the score [16].

4.2. Survey Methods and Subjects

Using the prepared questionnaire, we conducted an anonymous self-administered

survey in nurses working in regional medical support hospitals (hospitals with

200 or more beds) and special function hospitals nationwide. The target hospit-

als were randomly selected concerning the materials of the Ministry of Health,

Labor, and Welfare, and a request form describing a research explanation on the
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development of a self-assessment questionnaire for nurses’ risk-taking behaviors
in medication was mailed in writing to the director and the nursing department.
We asked the nursing department of the hospitals that provided the consent to
distribute a questionnaire to each research collaborator. The survey was con-
ducted from April to August 2021.

4.3. Statistical Analysis Methods

SPSS® Statistics V25 and IBM SPSS Amos 25 were used for response analysis,
and response bias-prone analysis, peakedness/skewness tests, Good-Poor Analy-
sis (hereinafter referred to as GP analysis), and Item-Total Correlation Analysis
(hereinafter referred to as IT analysis) are performed according to the following
procedures.

1) Item analysis

Descriptive statistics of the obtained responses were performed to calculate
the attributes of the subjects. Response bias-prone analysis was then performed
to see if there was a significant bias in each question item, and those with a ceil-
ing effect (average +1SD) or floor effect (average —1SD) were excluded. Next,
G-P analysis was performed. Based on the total score, subjects with higher and
lower scores were divided into two groups, the average score of each item was
calculated for each group, and the scores were compared. Only items that exhi-
bited a significant inter-group difference in the average scores (P < 0.05) were
left, and the others were excluded.

The item-Total correlation was examined to see if the consistency among the
question items and the reliability of the question items were maintained. Items
with low correlation were excluded because they reduce reliability. Evaluation
criteria to exclude items with low correlation were set to be correlating values of
0.20 or less, and items with low relevance and items that were not significant
were also subjected to these criteria [17].

2) Examination of construct validity

Factor analysis was performed to confirm the factor structure of the ques-
tionnaire and select items. For the RTB items in daily life and the nurses’ RTB
items in medication, exploratory factor analysis was performed by using the
maximum likelihood method and Promax rotation to verify the factorial validity
of each item. In the factor analysis of the initial solution, the number of factors
was determined based on the Kaiser-Guttman rule and the scree plot. In addi-
tion, items with a low commonality of 0.25 and items with a factor loading of
less than 0.35 when an eigenvalue was set to be 1.0 or more for factors were de-
leted. After that, the number of factors was fixed, and factor analysis was re-
peated until the inter-factor items were established. Following these procedures,
covariance structure analysis was used to examine the goodness of fit between
the data and the model. Goodness of Fit Index (GFI), Adjusted Goodness of Fit
Index (AGFI), Comparative Fit Index (CFI), and Root Mean Square Error of
Approximation (RMSEA) were used to determine the goodness of fit. It is judged
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that the model fits better when the GFI, AGFI, and CFI values are closer to 1 and
that the model data fits better when the RMSEA value is 0.05 or less. Then, for
the factor items that could be extracted, the conformity of the model based on
the multi-index of covariance structure analysis was examined for the conver-
gent validity and the discriminant validity [18].

For the convergent validity, the relationship between each factor of RTBs and
incident/accident experiences was examined. A causal model was created using
the scores of each factor of RTBs in daily life and RTBs in medication as obser-
vation variables, and the tendencies of RTBs in daily life and RTBs in medication
as latent variables. These latent variables and incidents/accidents as dependent
variables were also analyzed to examine the goodness of fit between the data and
the model.

In the examination of the discriminant validity, educational background, years
of experience, and experience as a member of the medical safety measures com-
mittee were examined. In these examinations, items with different concepts were
measured and predicted to be not due to the RTB tendency.

3) Examination of the reliability

The internal consistency of each sub-item of question items for RTBs in daily
life and RTBs in medication by the nurse was examined. The internal consisten-
cy was verified by the reliability coefficient (Cronbach’s a coefficient: 0.7 to 0.8
or more) of all the question items and each item.

4) Correlation between RTBs and incident/accident experiences in medi-
cation and examination of evaluation criteria

The relationship between RTBs in medication and medical accidents was pre-
dicted, and the relationship between the total RTB score and the incident/acci-
dent score was examined by calculating Pearson’s correlation coefficient. Those
with high RTB total scores were predicted to have high incident/accident scores.
The total score of the extracted RTB was then divided into four equal groups and
used as the dependent variables. Moreover, the independent variables were used
as incident/accident experience and subjected to tests. Independent samples with
differences between the four groups were analyzed by using the Kruskal-Wallis

test and the significance level was set at P < 0.01.

4.4. Ethical Considerations

This study was conducted with the approval of the Institutional Review Board of
Osaka Medical and Pharmaceutical University. After answering the question-
naire, the collaborators posted an anonymous reply using the enclosed reply
envelope. Upon receiving the reply, it was considered that consent to participate
in the research was obtained. The survey was a completely anonymous one and
was conducted with due consideration for privacy protection so that no individ-

ual was identified, and information was not leaked.

5. Results

Questionnaires were distributed to nurses at 44 facilities that approved a survey
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requested, and 623 cases with anonymous replies were included in this study. Of
these, 586 valid responses (valid response rate: 94.1%) were subjected to the fol-

lowing analyses.

5.1. Attribute Overview

Forty-nine males and 537 females were included in this study. Nurses in the 20s
were 310, followed by 120 in the 30s, 107 in the 40s, and 49 in the 50s. By years
of experience, 156 nurses had 3 to 5 years of experience, 125 had 0 to 2 years of
experience, and 281 (47.9%) had up to 5 years of experience, showing that about
half of nurses had up to 5 years of experience. In addition, regarding the number
of years assigned to the current department, 322 nurses (55.1%) had up to 2
years, 186 (31.7%) had 3 to 5 years, showing that about 82% of nurses have been
assigned to the current department. Regarding the incident experience, “occa-

sionally” was the most frequent answer among 345 nurses (Table 1).

Table 1. Attributes of the subjects (n = 586).

Headcount
Male 49
Gender
Female 537
20s 310
30s 120
Age
40s 107
50s 49
0 - 2 years 125
3 - 5 years 156
Years of experience as a nurse, 6 - 10years 93
11 - 15 years 38
16 - 20 years 42
21 years- 132
0 - 2 years 323
3 - 5 years 186
Years of experience at assigned place 6 - 10 years 65
11 - 15 years 6
16 years- 6
Academy 465
Educational background University 113
Graduate school 8
Never 7
Rarely 121
Incident experience Occasionally 345
Sometimes 109
Frequently 4
Never 289
Rarely 211
Accident experience Occasionally 69
Sometimes 17
Frequently 0
DOI: 10.4236/health.2022.141001 7 Health
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5.2. Item Selection by Initial Reliability Verification
and Item Analysis

First, the reliability of the response results was examined and proceeded to item
analysis. With the overall Cronbach’s a coefficient = 0.915, the Cronbach’s a
coefficient between each factor = 0.912 to 0.917, and the Cronbach’s a coefficient
(0.7 to 0.8 or more), internal consistency was confirmed.

Following these analyses, an item analysis was performed. Analysis of the
ceiling effect and the floor effect showed no ceiling effect was found, but floor
effect was found in 2 items of RTBs in daily life and 14 items of RTBs in medica-
tion, which were excluded. Regarding the peakedness and skewness, items with
an absolute value exceeding 1.5 were excluded based on the method of Tsuda et
al. Two items were applicable, but these were the same as the items for which the
floor effect was found, so no more items were excluded. In the GP analysis, 3
items of RTBs in daily life and 2 items of RTBs in medication were included.

Next, I-T analysis was performed. As a result, 9 items of RTBs in daily life and
2 items of RTBs in medication were applicable, and 7 items of RTB in daily life
were newly excluded except for duplicate items.

Accordingly, the item analysis excluded 12 items of RTBs in daily life and 16
items of RTBs in medication, and finally 9 items of attributes, 20 items of RBTs
in daily life, and 34 items of RTBs in medication by the nurse were selected. A

total of 53 items were included in the factor analysis.

5.3. Verification of Construct Validity by Factor Analysis

To select the factor structure and items of the question items for the 20 items of
RTBs in daily life and the 34 items of RTBs in medication extracted by the item
analysis, the exploratory factor analysis using the maximum likelihood method
and the Promax rotation was performed for each question item.

1) Factor analysis of RTB items in daily life

In the initial solution, the Kaiser-Meyer-OlKkin test yielded a measure of sam-
ple validity with 0.737, and the Bartlett sphere test yielded a significant value
with P < 0.001. The difference in the change in eigenvalues was 1.798, 0.038,
0.321, 0.148, 0.045, and 0.124, which corresponded to the cumulative percentage
(percentage of total variance) of 17.359, 25.727, 33.903, 40.472, and 46.302, re-
spectively. Considering the possibility of interpretation and the cumulative per-
centage, the four factors were considered to be appropriate. Therefore, assuming
four factors, factor analysis was repeated until sufficient commonality and load-
ing at 0.35 or more for any of the factors were shown. As a result, 4 factors and
12 items could be extracted, and the factor analysis was completed (Table 2).
The extracted factors and items are as follows.

The first factor included “I may make a dash for the train” and “When walk-
ing, I will cross the road even at the red light if no cars are coming”, and the
items that represent the content related to the violation of traffic rules showed

high loading value. Therefore, this was named the [Non-compliance with traffic
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Table 2. Results of factor analysis of RTBs in daily life.

Factor Factor Factor Factor a
Item X
1 2 3 4 coefficient
Factor 1 Non-compliance with traffic rules
A22: 1 may make a dash for the train 0.628 0.112 0.041  -0.026 0.868
A21: When walking, I will cross the road even at the red
. . . 0.540 | -0.034 -0.123  0.015 0.869
light if there are no cars coming
A6: I use my mobile phone while walking on the station
0.519 | -0.148 0.023  -0.050 0.871
platform
A18: When I'm in a hurry, I cross through an intersection
, A 0.497 = 0.007 0101  0.093 0.868
even if the yellow traffic light is blinking
Factor 2 Preliminary action for safety confirmation
A29: I'm worried about whether the building is safe against
. . -0.023 | 0.650 0.118  —0.090 0.871
disasters when choosing a house
A19: When an unexpected event occurs, I calmly judge and act  0.125 0.510 | -0.202  0.129 0.869
A20: I check the evacuation exit when staying at a hotel orinn  -0.181 | 0.489 | —0.032  0.093 0.871
A28: T act cautiously in anything 0.035 0.393 0.026  -0.250 0.868
Factor 3 Behavior affected by people
A16: When a senior asks for a job, I may put off priorities 0.018 0.074 0.765 0.035 0.868
A15: Even if there is a doubt about the instructions given by
_ , o ; 0.005 -0.148 | 0.552 | 0.026 0.866
the seniors, I sometimes do not confirm their intention
Factor 4 Optimistic idea
A3: 1 am optimistic about the future —-0.089 -0.036  0.040 0.683 0.870
A1l: T often think that it will be alright 0.123 0.074 0.025 | 0.554 0.868

Factor extraction method: Maximum likelihood method. Rotation method: Promax method with Kaiser

loading of 0.35 or more is shown in bold.

normalization. Factor

Factor correlation matrix

Factor 1 2 3 4
1 1.000
2 -0.177 1.000
3 0.143 —-0.204 1.000
4 0.096 —-0.142 0.000 1.000

rules] factor.

The second factor included “I'm worried about whether the building is safe

against disasters when choosing a house

»

When an unexpected event occurs, I

calmly judge and act”, and “I check the evacuation exit when staying at a hotel or

inn”, and the items that represent the preliminary action for safety confirmation

showed high loading value. Therefore, this was named the [Preliminary action

for safety confirmation] factor.
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Non-compliance with
traffic rules

The third factor included “When a senior asks for a job, I may put off priori-
ties” and “Even if there is a doubt about the instructions given by the seniors, I
sometimes do not confirm their intention”, and the items that represent beha-
viors affected by relationships with people such as seniors showed high loading
value. Therefore, this was named the [Behavior affected by people] factor.

The fourth factor included “I am optimistic about the future” and “I often
think that it will be alright”, and the items that represent the content of optimis-
tic thinking showed high loading value. Therefore, this was named the [Optimis-
tic idea] factor.

The cumulative contribution rate of the four factors was 56.756%, the factor
loading was also sufficient, and the correlation of each factor showed less than
0.70.

Confirmatory factor analysis was then performed to examine the goodness of
fit between the data and the model. The analysis was performed using a model
that assumed the items of each of the four factors were affected and all the fac-
tors correlated. As a result, the goodness-of-fit index indicated fit of the model
with chi-square value = 181.612, GFI = 0.952, AGFI = 0.922, CFI = 0.852, and
RMSEA = 0.069 (P = 0.000) (Figure 2).

Especially, the correlation value of [Preliminary action for safety confirma-
tion] with [Optimistic idea], [Non-compliance with traffic rules], and [Behavior
affected by people] were r = —0.46, r = —0.40, and r = —0.26, respectively, all of
which exhibited negative values (P < 0.001). In addition, weak positive correla-
tion was found between [Non-compliance with traffic rules] and [Optimistic
idea] (r = 0.25; P = 0.002) and [Non-compliance with traffic rules] and [Behavior

Preliminary action for Behavior affected by Optimistic idea

safety confirmation people

A28 A20 Al19 A29 Al5 Al6 A3 Al

VOOE

olololioRc

Chi-square test = 37.735 Degrees of freedom = 19 P value = 0.006 GFI=0.984 AGFI=0.969 CF1=0980 RMSEA =0.041 (P <0.001)

Figure 2. Results of confirmatory factor analysis of RTB model of daily life.

DOI: 10.4236/health.2022.141001

10 Health


https://doi.org/10.4236/health.2022.141001

Y. Imura, C. Akazawa

affected by people] (r = 0.20; P < 0.001). The lowest correlation value was found
between [Behavior affected by people] and [Optimistic idea] (r = 0.16; P = 0.014)
showing no correlation.

2) Factor analysis of RTB items in medication

In the initial solution, the Kaiser-Meyer-Olkin test yielded a measure of sam-
ple validity with 0.954, and the Bartlett sphere test yielded a significant value
with P < 0.001. The differences in the changes in the eigenvalues were 10.04,
0.449, 0.094, 0.174, 0.117, and 0.050, and the cumulative percentages (percentage
of the total variance) were 34.854, 40.286, 44.398, 48.233, and 51.557. Consider-
ing the possibility of interpretation and the cumulative percentage, the four fac-
tors were appropriate. Therefore, assuming 4 factors, the factor analysis was re-
peated by the same method as above. Finally, 20 items could be extracted, and
the factor analysis was completed (Table 3). The items are as follows.

Regarding the first factor, items representing the content of incomplete con-
firmation behavior depending on the situation, such as “I have omitted the con-
firmation 6R because I could not administer at the scheduled time” and “I have
omitted the confirmation of the medication 6R because I kept the patient wait-
ing”, showed high loading value. Thus, the first factor was named the [Insuffi-
cient confirmation depending on the situation] factor.

Regarding the second factor, items representing behaviors that are not con-
firmed while recognizing, such as “I have received instructions without con-
firming the prescription of the drug” and “T have left it as it is, even though I felt
something was wrong with the prescription”, showed high loading value. Thus,
the second factor was named the [Unconfirmed behavior while recognizing]
factor.

Regarding the third factor, items representing erroneous behavior due to the
presence of the patient and its involvement, such as “I have not performed
dropping adjustment because I was impatient due to overlapped drip exchanges
of multiple patients” and “I have vaguely confirmed the infusion because the
work was interrupted due to a conversation with the patient and family”, showed
high loading value. Thus, the third factor was named the [Incorrect response due
to human impact] factor.

Regarding the fourth factor, items representing the content related to multiple
tasks, such as “I have missed scheduled medication due to complicated work”
and “I have forgotten to administer scheduled medicines during multiple tasks”,
showed high loading value. Thus, the fourth factor was named the [Missing due
to multiple tasks] factor. The cumulative contribution rate of the four factors
was 56.706, and the factor loading was also sufficient, and the estimated value of
the correlation of each factor was less than 0.70.

Confirmatory factor analysis was then performed to examine the goodness of
fit between the data and the model. The analysis was performed using a model
that assumed the items of each of the four factors were affected and all the fac-

tors correlated. As a result, the goodness-of-fit index indicated fit of the model
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Table 3. Results of factor analysis of RTBs in medication.

Item Factor1 Factor2 Factor3 Factor4 a coefficient
Factor 1 Insufficient confirmation depending on the situation
B19: I have omitted the confirmation 6R because I could
o ) 0.867 | -0.001  -0.044 —0.039 0.861
not administer at the scheduled time
B29: I have omitted the confirmation of the medication
. . 0.735 -0.111 0.171 -0.022 0.861
6R because I kept the patient waiting
B13: In an emergency, I have not been able to
0.717 0.104 -0.194  0.115 0.861
confirm 6R of the drug
B9: I have omitted 6R when other people such as
. X 0.708 0.089 -0.044 -0.001 0.861
pharmacists and nurses are preparing
B32: I have not been able to calmly confirm the
.. . 0.583 -0.053 0.203 0.019 0.862
oral administration
B31: I have missed the confirmation when I am
. . . .. . 0.528 -0.016 0.195 0.004 0.862
impatient with the first drug administration and so on
Factor 2 Unconfirmed behavior while recognizing
B2: I have received instructions without
, o 0.004 0.756 | —0.018 —0.081 0.864
confirming the prescription of the drug
B4: Collation of medication instruction
. 0.085 0.621 -0.032 0.018 0.863
comments has been missed
B3: I have not confirmed leftover drugs when
. . . 0.138 0.605 -0.015  -0.043 0.863
receiving instructions such as additional drugs
B6: I have forgotten to discontinue oral administration -0.149 0.564 0.037 0.113 0.866
B1: I have judged that the oral instruction is the
. . . -0.077 0.563 0.064 0.025 0.865
same as before and received it by mistake
B7: I have left it as it is, even though I felt something
. . 0.143 0.414 0.057 0.006 0.864
was wrong with the prescription
B10: I have neglected to confirm the drugs
. 0.082 0.385 0.090 -0.020 0.865
brought by the patient
Factor 3 Incorrect response due to human impact
B38: I have not performed dropping adjustment
because I was impatient due to overlapped drip —-0.031 —-0.068 0.733 0.056 0.864
exchanges of multiple patients
B40: T have vaguely confirmed the infusion because the
work was interrupted due to a conversation with the 0.056 0.037 0.647 0.019 0.863
patient and family
B39: I have missed the confirmation of the operation
. . . 0.073 0.064 0.573 | -0.062 0.864
status of IV drip including syringe pump
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Continued

B48: I have taken the wrong action because I judge

that the medication is the same as usual when I —-0.108 0.209 0.549 0.044 0.865

am in charge of the same patient

B50: I have not confirmed the status of the drip infusion ~ 0.093 0.005 0.541 -0.030 0.864

Factor 4 Missing due to multiple tasks

B25: I have missed scheduled medication due

to complicated work

B23: I have forgotten to administer scheduled
medicines during multiple tasks

0.039 0.012 -0.018 0.901 0.863

0.012 -0.001 0.051 0.690 0.865

Factor extraction method: Maximum likelihood method. Rotation method: Promax method with Kaiser normalization. Factor

loading of 0.35 or more is shown in bold.

Factor correlation matrix

Factor

>~ W N

1.000

2 3 4
0.605 1.000
0.650 0.598 1.000
0.496 0.506 0.491 1.000

with chi-square value = 311.172, GFI = 0.949, AGFI = 0.935, CFI = 0.966, and
RMSEA = 0.039 (P = 0.000). Especially, the correlation value of [Insufficient
confirmation depending on the situation] with [Incorrect response due to hu-
man impact] was the highest with r = 0.71, followed by correlation of [Insuffi-
cient confirmation depending on the situation] with [Unconfirmed behavior while
recognizing] with r = 0.68. The lowest value was r = 0.54 for correlation of [Miss-
ing due to multiple tasks] with [Incorrect response due to human impact] (P <
0.001) (Figure 3).

3) Examination of RTB factors in daily life and RTB factors in medication
using a multi-index model

The score of each factor of RTBs in daily life and RTBs in medication ex-
tracted by exploratory factor analysis were used as observation variables, and the
tendencies of RTBs in daily life and RTBs in medication were used as latent va-
riables, and a causal relationship among the latent variables was confirmed. As a
result, the goodness-of-fit index indicated fit of the model with chi-square value =
37.735, GFI = 0.984, AGFI = 0.969, CFI = 0.980, and RMSEA = 0.041 (P =
0.006).

In addition, a strong correlation (r = 0.63) was found in the causal relation-
ship among latent variables (P < 0.001). Thus, a relationship between the
tendency of RTBs in daily life and the tendency of RTBs in medication was
found (Figure 4).
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Insufficient confirmation
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Chi-square test = 37.735 Degrees of freedom = 19 P value = 0.006 GFI=0.984 AGFI=0.969 CFI=0.980 RMSEA = 0.041 (P<0.001)

Figure 3. Confirmatory factor analysis of RTB model in daily life and RTB model in medication.

0.63

0.21
Non-compliance with Insufficient confirmation
._» traffic rules depending on the situation ES
0.20 0.52
Preliminary action for 3 Unconfirmed behavior while
safety confirmation TeEegnzing E6
RTBtenden
cy in daily tendency in
020 life medication 0.55
Behavior affected by Incorrect response due to
people human impact
0.14 035
——| Optimistic idea Missing due to multiple tasks 4_‘

Chi-square test = 37.735 Degrees of freedom = 19 P value =0.006 GFI=0.984 AGFI=0.969 CFI=0980 RMSEA=0.041 (P <0.001)

Figure 4. Confirmatory factor analysis of RTB model in daily life and RTB model in medication.

4) Examination of convergent validity and discriminant validity using a
multi-index model
Regarding convergent validity and discriminant validity, association between

RTBs in medication and medical accidents was predicted, and then association
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0.21

0.21

between RTBs in medication and incident/accident experiences was examined.
The goodness-of-fit index indicated fit of the model with chi-square value =
76.375, GFI = 0.974, AGFI = 0.959, CFI = 0.960, and RMSEA = 0.046 (P < 0.001)
(Figure 5).

In the case of incident experience, correlation with [behavior affected by people]
was not significant, but correlation with total items of RTBs and other factor
items were significant. On the other hand, in the case of accident experience, a
significant correlation with all items of RTBs in daily life was not found, but a
significant correlation with items of RTBs in medication and total items of RTBs
was found. Thus, convergent validity was noted (Figure 5).

Regarding examination of discriminant validity, three items of educational
background, years of experience, and experience as a member of the medical
safety measures committee were predicted not to be the cause and were in-
cluded. As a result, the goodness-of-fit index indicated fit of the model with a
217.398, GFI = 0.934, AGFI = 0.899, CFI = 0.841, and
RMSEA = 0.083 (Figure 6).

The correlation of RTBs in medication with school-age and years of expe-

chi-square value =

rience as a nurse showed low values ranging from r = 0.00 to 0.03, and no signif-

icant correlation was found between the 3 items and all factors of RTBs in daily

Incident experience Accident experience

9

Non-compliance with
traffic rules

0.20

¥

Preliminary action for

safety confirmation

0.19

¢

Behavior affected by
people

0.14

¥

Optimistic idea

0.62
Insufficient confirmation
depending on the situation
0.53
Unconfirmed behavior while
recognizing ES
RTBtenden RTB
cy in daily tendency in
life medication 0.55
Incorrect response due to
human impact
0.36

Missing due to multiple tasks

Chi-square test = 76.375 Degrees of freedom =34 P value =0.000 GFI=0.974 AGFI=0.959 CFI=0.960 RMSEA =0.046 (P <0.001)
Figure 5. Each RTB model and results of confirmatory factor analysis of incident/accident.
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Chi-square test = 217.398 Degrees of freedom =43 P value =0.000 GFI=0.934 AGFI=0.899 CFI=0.841 RMSEA =0.083

Figure 6. Discriminant validity of RTBs in daily life and RTBs in medication.

life and RTBs in medication. This confirmed the discriminant validity.

5.4. Examination of Internal Consistency

Based on the results of factor analysis, internal consistency was verified. The
overall Cronbach’s a coefficient (0.888), the Cronbach’s a coefficient between
each factor (0.861 to 0.871), and the Cronbach’s a coefficient (0.7 to 0.8 or more)

showed internal consistency.

5.5. Correlation between RTBs in Medication and
Incident/Accident Experiences and Examination of
Evaluation Criteria

Since RTBs in medication were predicted to be associated with medical acci-
dents, the association with incident/accident experiences was examined. Those
with higher total scores of RBT's were predicted to have more incident/accident
experiences. Multiple regression analysis was conducted using the risk-taking
total scores as dependent variables and the incident/accident scores as indepen-
dent variables, and resultant data were analyzed using Pearson’s correlation
coefficient. The significance probability was P = 0.000 at r = 0.306 for correlation

of total scores of RBT's with incident experience, and the significance probability
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was P = 0.000 at r = 0.144 for correlation of total scores of RBT's with accident
experience.

Next, the evaluation criteria for RTBs were examined. The total scores ob-
tained from answers to the extracted RTB question items were calculated, the
target data was divided into four equal groups, and these were compared with
incident/accident experiences. Kruskal-Wallis test was conducted, and the signi-
ficance level was set at p < 0.01. As a result of the test, the self-evaluation criteria
based on the total scores of RTBs were up to 66 points (RTB tendency is weak),
67 - 72 points (RTB tendency is a little weak), 73 - 79 points (RTB tendency is a
little strong) and 80 or higher points (RTB tendency is strong). The significance
probability was P < 0.000 for the incident experience and P = 0.003 for the acci-

dent experience.

6. Discussion

The purpose of this study was to develop a self-assessment questionnaire for
nurses’ RTBs on medication. Therefore, we conducted a questionnaire survey of
nurses nationwide and verified the obtained data by exploratory factor analysis
and confirmatory factor analysis. In addition, in the analyses, not all the data
were collected at once, but the daily life part and the medication part were sepa-
rated. As a result, individual tendencies in daily life could lead to meaningful
results in examining the relationship with the medication part.

As for the self-evaluation question items of RTBs, 4 factors and 12 sub-items
could be extracted for RTBs in daily life, and 4 factors and 20 sub-items could be
extracted for RTBs in medication. We discuss the results as follows.

6.1. Attribute Characteristics

In this study, to evaluate nurses’ RTBs, the questions were divided into three
parts and examined for the attributes and sub-items of RTBs in daily life and
RTBs in medication, respectively.

As a characteristic of the attributes, many nurses with 0 to 2 years of expe-
rience and many nurses assigned to the current department for 0 to 2 years were
included. According to the Project to Collect Medical Near-miss/Adverse Event
Information Annual Report of the Japan Council for Quality Health Care, as a
characteristic of medical accidents by nurses, shorter years of experience and
shorter years after assignment to the department have been pointed out. It can
be said that the subjects in this study were also under the same conditions. In
addition, concerning the incident experience, 458 nurses (78.1%) answered “oc-
casionally”, “sometimes”, and “frequently”, which occupied more than 3/4. To
prevent medical accidents, it is necessary to pay attention to the years of expe-

rience and the years of assignment.

6.2. Construct Validity

In this study, the results of the questionnaire prepared in the previous study
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were divided into RTB items in daily life and RTB items in medication, and ex-
ploratory factor analysis and confirmatory factor analysis were performed step
by step.

In the exploratory factor analysis, 4 factors could be extracted for each, re-
sulting in a total of 32 items for 8 factors. The cumulative contribution rate and
the factor loading showed sufficient values, and the factor correlation was less
than 0.70. Thus, each factor is found to be separated.

As for the RTBs in daily life, four factors were extracted: [Non-compliance
with traffic rules], [Preliminary action for safety confirmation], [Behavior af-
fected by people], and [Optimistic idea]. These factors correspond to the 4 cate-
gories [Situational factor], [Personality factor], [Recognition factors], and [be-
havioral skills factor] proposed by Imura [15].

As for the RTBs in medication, four factors were extracted: [Insufficient con-
firmation depending on the situation], [Unconfirmed behavior while recogniz-
ing], [Incorrect response due to human impact], and [Missing due to multiple
tasks]. These factors are thought to correspond to [Omission of verification
process due to multiple tasks], [Ambiguous response to instructions], and [Omis-
sion due to circumstances such as refraining from patients] as proposed by pre-
vious studies.

As a result of the confirmatory factor analysis, it was judged that the fit of the
model was good, and the model was valid. However, the x-square test resulted in
the rejection of the null hypothesis. This might be because the number of sub-
jects in this study was as many as 500 or more and might affect the results. It has
been reported that in confirmatory factor analysis, a large sample size affects the
test results [19].

Regarding the RTBs in daily life, the factor scores of “Non-compliance with
traffic rules” were high. Moriizumi studied the relationship between RTBs and
traffic offenders. It has been suggested there is a link between risk tendency and
traffic violations, and especially the higher the tendency to take risks depending
on the situation, the more likely it is to have a traffic accident, leading to recur-
rence of driving accidents within two years [12] [13]. In the future, it will be ne-
cessary to consider RTBs in nurses’ daily life, the occurrence and timing of med-
ical accidents, and suppressors.

Regarding the RTBs in medication, 4 factors and 20 sub-items could be ex-
tracted. Each factor loading showed a high loading value. In particular, the three
factors [Insufficient confirmation depending on the situation], [Incorrect re-
sponse due to human impact], and [Unconfirmed behavior while recognizing]
showed high values with r = 0.70 or higher. There have been several studies sug-
gesting that the addition of time factors as an influential factor for RTBs to indi-
vidual tendencies may affect RTBs, and reasonable results are, therefore, thought
to be obtained [4] [10] [20] [21].

In the causal relationship between RTBs in daily life and RTBs in medication
using a multi-index model, the correlation coefficient was as high as r = 0.68.

This result is consistent with the results of Fujii who investigated RTBs and sug-
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gested the relationship between behaviors in daily life and nursing situations [9].

Fujii clarified that as a characteristic of RTBs, the tendency of RTBs in traffic
scenes and daily situations affects the risk-taking probability in nursing situa-
tions. She also focused on the risk assessment of nurses, suggesting that if nurses
receive a high mark for risk assessment in nursing practice, they may not take
risk-taking behaviors [9].

Individuals might recognize and avoid risky situations in their daily lives or
might not avoid them [22]. There are many risks in clinical settings, and nurses
always prioritize risk-avoiding behaviors. However, there are certainly some dif-
ferences in the way they should be, depending on individual judgments and ways
of thinking, which might affect the daily tendencies of individuals. Ueichi (1998)
showed that RTBs are characterized by scene consistency, inducing factors, and
inhibitory factors and that the group that selects risky behaviors shows personal
tendencies such as behaving riskily in other scenes. He also mentioned the inhi-
bitory factors [23].

Since this study does not include survey items for behaviors that suppress

RTBs, it may be necessary to consider these suppressors in future studies.

6.3. Examination of the Reliability

A certain degree of internal consistency was found based on the Cronbach’s a
coefficients for the entire questionnaire and each factor.

The Cronbach’s a coefficient for the entire questionnaire showed a high value
of 0.888. Since it is said that internal consistency is high when the value of
Cronbach’s a is 0.7 or more, the questionnaire developed in this study is consi-
dered to have high internal consistency and reliable [24].

Thus, we believe that in this study, a valid and reliable questionnaire with the
elements of nurses’ RTBs in medication could be developed. In addition, the de-
velopment of this questionnaire will enable individual nurses to be aware of their

RTB tendencies, which may help prevent accidents.

6.4. Limitations of the Study and Challenges for the Future

In this study, we conducted a survey of nurses involved in medication, devel-
oped a questionnaire that enables self-evaluation of RTB tendencies, and could
confirm its reliability and validity. It was clarified that RTBs in daily life and
RTBs in medication were related to influential factors such as people, time, en-
vironment, and personal factors. However, since this research method is based
on a questionnaire survey, it is not possible to verify the relationship between
actual behaviors and RTBs, which is considered to be one of the limitations of
the study.

As for challenges for the future, it is necessary for nurses themselves to under-
stand their tendencies, raise awareness of medical accident prevention, and take
measures. In addition, in a medical setting, it is predicted that situational factors

such as time pressure and human impact will be inducing factors for RTBs. This
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self-assessment questionnaire did not include survey items to ask about charac-
teristics of the subject’s assigned place and time pressure. We think it is neces-

sary to consider the contents of the survey in the future.

7. Conclusions

This study aimed at developing a self-assessment questionnaire for nurses’ RTBs.
A draft of the sub-items of the questions regarding RTBs was prepared based on
literature review and important case information included in the Project to Col-
lect Medical Near-miss/Adverse Event Information Annual Report. A question-
naire survey was then conducted, and the results of valid responses obtained
from 586 nurses were analyzed to verify their reliability and validity.

Regarding the RTBs in daily life, 4 factors such as [Non-compliance with traf-
fic rules], [Preliminary action for safety confirmation], [Behavior affected by
people], and [Optimistic idea] and 12 sub-items, and regarding the RTBs in me-
dication, 4 factors such as [Insufficient confirmation depending on the situa-
tion], [Unconfirmed behavior while recognizing], [Incorrect response due to
human impact], and [Missing due to multiple tasks] and 20 sub-items could be
extracted. Confirmatory factor analysis verified the validity of the factor model,
confirmed the suitability of the model, and further confirmed the results sup-
porting the validity of the construct composed of 8 factors. A strong correlation
(r = 0.63) was found between RTBs in daily life and RTBs in medication.

A certain degree of internal consistency was found based on the entire RTB

questionnaire and the Cronbach’s a coefficient for each factor.
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