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Abstract
Background & Aims: Medical safety measures for nurses are an important issue.  The present study aimed to clarify the 
human factors affecting the frequency of incidents by years of experience.
Methods: The participants were 1,489 nurses working in acute care hospitals with more than 400 beds.  An anonymous, 
self-administered questionnaire survey was conducted.  The survey included the frequency of incidents in the last six 
months and a “Questionnaire on Work Situations Commonly Associated with Nursing-Related Incidents.” Multiple 
logistic regression analysis was performed.  Explanatory variables were extracted from the questionnaire items through 
principal component analysis.  The objective variable was incident frequency.  The analysis was conducted by years of 
experience.
Results: Valid responses were obtained from 716 nurses.  Extracted variables were: unsafe execution of work, psycho-
logical stress, physical stress, busy work environment.  Significant associations with incident frequency was found for 
busy work environment, psychological stress, and unsafe execution of work for nurses with up to 1 year, 4-10 years, and 
11 or more years of experience, respectively.
Conclusion: The human factors affecting incident frequency were shown to differ depending on the nurses’ years of 
experience.  Thus, preventive measures based on nursing experience are necessary: improving support systems to reduce 
busyness, improve psychological support, and address role familiarity for nurses with up to 1 year, 4-10 years, and 11 or 
more years of experience, respectively.

I. Introduction 
　　Patient safety is of utmost importance in terms of 
the quality of healthcare services,1 and is of great interest 
to the medical community across the globe.  It is import-
ant to prevent patient safety incidents (hereafter referred 
to as incidents) caused by nurses because they come into 
contact with patients more frequently compared to any 
other health professionals.
　　The U.S. Institute of Medicine published a report 
titled To Err is Human,1 which suggested that organiza-
tional efforts are essential in accident prevention, as all 
humans make mistakes.  This report became the impetus 
for major reforms to patient safety measures.
　　In 2018, Japan reported 4,030 adverse events, and 
over half were reported to involve nurses.2  The risk of 
being involved in an incident is higher for nurses than 
other health professionals because they provide direct 
care to patients and their work requires multi-tasking 
skills at all times.3  Many different safety measures have 
been implemented thus far, but the number of incidents 
has not decreased.  It is therefore necessary to devise 
new strategies for nurses.
　　There are two approaches to human error: the 
human approach and the system approach.4  The human 
approach focuses on the reduction of unsafe behaviors by 
individuals from the perspective of human factors─
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namely forgetfulness, inattention, and recklessness.  
However, with this approach, there is a tendency to place 
blame on those involved when inadequate medical care is 
provided or when an accident or error occurs.5  Further, 
when individuals fear being blamed they are less likely to 
report incidents, making the method ineffective at reduc-
ing the risk that an incident will occur.6  As a result, the 
system approach has become the primary method for 
improving patient safety measures in recent years.  This 
approach takes an organizational perspective, focusing 
on the background factors that are present higher up in 
the system.  This method presupposes that all humans 
make mistakes and therefore concentrates on developing 
safeguards to reduce their likelihood.  Therefore, the 
authors expected that understanding the human factors 
likely to lead to errors would yield insights necessary for 
developing an organizational support system.
　　Previous studies on nursing-related incidents identi-
fied a variety of human factors, including psychological 
stress (e.g., anxiety, nervousness, and depression),7-14 
physical stress (e.g., drowsiness, lack of sleep, and 
exhaustion),14-20 the safe execution of work,8,21 and busy-
ness (e.g., workload and time pressure).8,14,20,22-25  How-
ever, these studies pointed out the problem areas of 
individual nurses that were likely to result in an incident, 
rather than seeing them as organizational problems.  Fur-
ther, although several studies have shown an association 
between fewer years of nursing experience and inci-
dents,8,14,18,25-27 very few have considered years of experi-
ence in their analyses.11,21  It has also been pointed out 
that errors made by an individual nurse may be attribut-
able to a lack of experience, and that different preventive 
measures are therefore required depending on the nurse’s 
years of experience.28  Therefore, the authors believe that 
clarifying what human factors affect incident frequency 
by years of experience would yield suggestions for orga-
nizational measures.
　　The present study aims to clarify the human factors 
affecting the frequency of incidents by years of experi-
ence and to consider what preventive measures are nec-
essary regarding patient safety for nurses by experience 
level.

II. Operational definition 
Incident
　　An incident is defined as an event that led to or 
could have led to an unintended consequence due to 
nursing negligence.  According to the Incident Impact 
Classification of the National University Hospital Coun-
cil of Japan,29 patient safety incidents are classified and 
defined as follows: Level 0─While an error or issue 
with a pharmaceutical product or medical tool was 
observed, the product or tool was not used on a patient; 
Level 1─There was no actual harm to the patient; Level 
2─ No treatment was given; Level 3a─ Simple treat-
ment was needed; Level 3b ─ Intensive treatment 
needed; Level 4a─ Permanent disability or sequelae, 
although without significant impairment or cosmetic 
problems; Level 4b-Permanent disability or sequelae 

with significant dysfunction or cosmetic problems; and 
Level 5─Death.  As this was a study of factors affecting 
the errors made by nurses themselves, only incidents 
caused by a nurse as a result of a nursing error were 
examined.

III. Methods 
1. Study participants
　　Study participants were recruited from 1,489 perma-
nent nursing staff working either the day or night shift at 
three acute-care hospitals in regional cities in the Kanto 
region of Japan.  Each hospital had at least 400 beds.  
Nurses who did not directly provide care to patients 
(such as head nurses) were excluded.

2. Study period
　　The study was conducted from October to Novem-
ber 2019.

3. Study procedure
　　An anonymous, self-administered questionnaire 
survey was conducted.  The researchers asked the nurs-
ing directors to distribute the participant information 
sheets and questionnaires to potential participants.  The 
nursing directors provided the questionnaires to the head 
nurse of each department, who in turn distributed the 
questionnaires to nurses.
　　Completed questionnaire forms were collected 
either by mail or in person (the placement method).  
Nursing directors selected their preferred collection 
method.  One hospital selected the mailing method and 
two selected the placement method.  The researchers also 
asked the nursing directors at the two hospitals who 
chose the placement method to collect the completed 
questionnaires.

4. Study materials
1 ) Participant attributes
　　Participants were asked about the following attri-
butes: age group, years of nursing experience, affiliated 
department, title (such as deputy head nurse), and qualifi-
cation (such as certified nurse specialist or certified 
nurse).

2 ) Frequency of incidents in the last six months
　　Participants were asked about the number of inci-
dents that they were aware they caused and could recall 
over the previous six months.  Incidents discovered by 
the participant or those not caused by him╱her were 
excluded.
　　The classification system for the impact of incidents 
by the National University Hospital Council of Japan29 
was shown in the questionnaire so that the participants 
could refer to it when necessary.

3 ) Evaluation of human factors commonly associated 
with nursing-related incidents

　　The present study used an author-developed ques-
tionnaire titled “Questionnaire on Work Situations Com-
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monly Associated with Nursing-Related Incidents” (43 
items).  In creating the questionnaire, the authors first 
drew on preceding studies conducted in Japan and 
selected items related to the following human factors that 
tend to be related to incidents involving nurses: psycho-
logical and physical states during work and the state of 
execution of work.  Thereafter, a pilot study8 was con-
ducted with reference to such factors.  The questionnaire 
was comprised of 62 items related to moods such as anx-
iety, nervousness and confusion; having an obedient per-
sonality; work-related stress; physical stress due to such 
causes as pain, fatigue, and sleep disorders; perceptions 
of the state of execution of work, including checking, 
decision-making, and collaboration; and perception of 
the work environment, such as busyness and time pres-
sure.  In the present study, 40 items were used after 
removing similar items based on the results of the pilot 
study.  Ambiguous expressions in the items were revised 
before they were adopted.  Moreover, with reference to 
cases of adverse events that have been made public,30 an 
additional three items (“I check whether my patient 
understands treatments and examinations that they are 
undergoing,” “I sometimes perform unfamiliar tasks on 
my own,” and “I sometimes perform familiar tasks with-
out fully checking all of the details”) were added to the 
questionnaire.  Also, since differences in the range of 
tasks between nurses may affect the occurrence of inci-
dents, the authors drew on preceding studies and records 
of past adverse events in Japan when creating the ques-
tionnaire.
　　In order to ensure the appropriateness of the ques-
tionnaire, three researchers with expertise in nursing 
management studies developed the questions.  The ques-
tionnaire was then checked by two medical safety man-
agers in acute care hospitals.  Moreover, two researchers 
with expertise in nursing management studies dou-
ble-checked the questionnaire to make sure that the items 
accurately reflected real-world situations.  Supervision 
was also provided by three researchers in nursing studies 
who had a deep knowledge of questionnaire survey 
methods, so as to ensure the adequacy of the question-
naire.
　　The questionnaire on factors related to incidents 
used a five-point scale, ranging from 1 ＝ “not at all” to 5 
＝ “always.” Reverse scoring was used for positive 
items.

5. Analysis methods
　　A multiple logistic regression analysis was per-
formed to clarify which variables affect incident fre-
quency among those extracted from the question items.

1 ) Participant stratification by years of experience
　　Participants were divided into four strata by their 
years of experience.  The strata were as follows: Entry-
level─ up to 1 year; basic level─ 2-3 years; mid-career 
level─ 4-10 years; and senior level─ 11 or more years.  
For the levels of experience, the levels of skill acquisi-
tion in Benner’s nursing theory31 were referred to, as well 
as findings from past studies that a nurse improves their 

practical nursing skills during the first year of their 
career32 and nurses’ degree of professional autonomy 
varies after 3 and 10 years of experience.33

2 ) Frequency of incidents involving a nurse in the last 
six months

　　The χ 2 test was performed to reveal whether there 
were differences in the distribution of incident frequency 
in the last six months according to years of experience.

3 ) Extraction of variables representing the human 
factors commonly associated with nursing-related 
incidents

　　We conducted a principal component analysis of the 
scores of the questionnaire.  Principal component analy-
sis is a method used to summarize the variables into a 
smaller set of principal components (synthesized vari-
ables).  Principal components obtained in a principal 
component analysis are calculated in a way such that the 
variance of the score of each item is maximized and 
shown as a variable that effectively indicates the differ-
ence in score between participants.  In this study, 43 
items were summarized into a smaller set of principal 
components.
　　The process was as follows: the authors calculated 
the mean score and standard deviation of each item, and 
verified the floor and ceiling effects, in order to select 
items that would be used for the principal component 
analysis.  Next, the principal component analysis was 
conducted with the items of the “Questionnaire on Work 
Situations Commonly Associated with Nursing-Related 
Incidents” and principal components were extracted.  
Varimax rotation was used to simplify the interpretation 
of the principal components.34  For the purpose of assess-
ing the goodness of fit of the principal component analy-
sis, the Kaiser-Meyer-Olkin (KMO) measure of sampling 
adequacy and Bartlett’s test of sphericity were per-
formed.

4 ) Mean principal component scores for work 
situations commonly associated with nursing-related 
incidents by years of experience

　　Mean principal component scores by years of expe-
rience were calculated to understand trends in the princi-
pal component scores by experience level.  A principal 
component score refers to a score that was obtained for 
each participant using the following steps: the scores of 
all participants for each item were standardized in such a 
way that the mean and variance would be 0 and 1, 
respectively; the standardized scores were then multi-
plied by the principal component score coefficient; and 
the obtained values were summed for all items.  The 
range of principal component scores ranged from nega-
tive (－) to positive (＋ ) values.

5 ) Analysis of variables affecting the frequency of 
incidents

　　Multiple logistic regression analyses (forced entry 
method) were performed for participants by years of 
experience to reveal variables related to incident fre-
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quency among those extracted through the principal 
component analysis of the “Questionnaire on Work Situ-
ations Commonly Associated with Nursing-Related Inci-
dents” items.  The objective variable was the incident 
frequency (0 or 1).  Incident frequency was classified into 
groups of low, moderate, and high with frequencies of 0, 
1-2, and 3 or more incidents, respectively.  The moderate 
group was excluded from the analysis due to its narrow 
distribution of incident frequency, and thus the low and 
high frequency groups were entered as “0” and “1,” 
respectively.  Explanatory variables were the principal 
components.
　　The statistical software SPSS ver.  25.0 for Windows 
was used for the statistical analysis.  Two-tailed tests 
were performed for all analyses, and the level of statisti-
cal significance was set at 5%.

6. Ethical considerations
　　The present study was approved by the Gunma Uni-
versity Ethical Review Board for Medical Research 
Involving Human Subjects (September 30, 2019; 
approval number: HS2019-139) as well as the institu-
tional review boards of the participating hospitals (Octo-
ber 4, 2019; approval number: 2019-31 and October 25, 
2019: approval number: 2019-36).  The researchers pro-
vided the nursing directors of the participating hospitals 
with written and verbal information on the aim, methods, 
and ethical considerations of the study.  Consent was 
subsequently obtained from the nursing directors.  The 
researchers provided potential participants with a partici-
pant information sheet that described the aim and meth-
ods of the study.  It also explained that participation in 
the study was voluntary, participants would not suffer 
any disadvantages even if they decided not to participate, 
data would be appropriately managed, and the anonymity 
of the participants would be assured if the results of the 
study were published.  It was determined that consent 
from a participant was obtained upon the receipt of a 
completed questionnaire from them.

IV. Results 
　　The questionnaire was distributed to 1,489 nurses, of 
whom 773 returned a completed form (mailing method: 
155; placement method: 618).  From among the 773 col-
lected questionnaires, 57 were excluded from analysis 
because they had missing data on the years of nursing 
experience, frequency of incidents, or other items.  The 
survey yielded a total of 716 valid responses, which were 
used for the analysis (valid response rate: 48.1%).  The 
valid response rate for responses collected via the mail-
ing method was 32.6% (140 responses) and that via the 
placement method was 54.4% (576 responses).

1. Participant attributes
　　Participant attributes are presented in Table 1. 
Approximately 50% of participants were in their 20s.  
Approximately 40% of all participants had 4-10 years of 
nursing experience.  This group accounted for the largest 
proportion, followed by those with 11 or more years of 

experience (approximately 30% of the total).  About 70% 
of all participants were working in a ward.  Approxi-
mately 10% of all participants had a title such as deputy 
head nurse or held a qualification such as specialist nurse 
or certified nurse.

2 . Frequency of incidents involving a nurse in the last 
six months

　　Table 2 shows the distribution of the participants’ 
incident frequency in the last six months by years of 
experience.  The distribution differed depending on their 
years of experience (p＜.001).  An incident frequency of 
0 was most common among participants with 11 or more 
years of experience (n＝128, 51.4%), followed by those 
with 4-10 years (n＝109, 37.7%), those with 2-3 years (n
＝41, 34.7%), and was least common in those with up to 
1 year of experience (n＝15, 25.0%).  An incident fre-
quency of 3 or more was most common in those with up 
to 1 year of experience (n＝24, 40.0%), followed by those 
with 2-3 years (n＝26, 22.0%), those with 4-10 years (n＝
53, 18.3%), and was least common in those with 11 or 
more years of experience (n＝28, 11.2%).

3 . Extraction of variables representing the human fac-
tors commonly associated with nursing-related inci-
dents

　　Table 3 shows the mean score (standard deviation) 
and floor╱ceiling effect results for each item of the 
“Questionnaire on Work Situations Commonly Associ-
ated with Nursing-Related Incidents.” No floor or ceiling 

　Table 1　Participant attributes n＝716　

n （％）

Age (years)
20s 342 （47.8）
30s 227 （31.7）
40s 117 （16.3）
50s 25 （ 3.5）
60s 2 （ 0.3）
No answer 3 （ 0.4）

Years of experience
Up to 1 year 60 （ 8.4）
2─3 years 118 （16.5）
4─10 years 289 （40.4）
11 or more years 249 （34.8）
Median (inter－quartile range) 7.00（4.00─13.00）

Affiliated department
Ward 524 （73.2）
ICU╱HCU╱NICU etc 105 （14.7）
Operating room 48 （ 6.7）
Outpatient 26 （ 3.6）
Other 10 （ 1.4）
No answer 3 （ 0.4）

Title (deputy head nurse╱CNS╱CN)
None 629 （87.8）
Yes 84 （11.7）
No answer 3 （ 0.4）

　CNS: Certified nurse specialist
　CN: Certified nurse
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　Table 2　Frequency of incidents involving a nurse in the last six months

Participant

Frequency of nursing incidents Chi－square 
test 

p－value
0 times 1 time 2 times 3 times or more

n （%） n （%） n （%） n （%）

Over all paticipants 293 （40.9） 190 （26.5） 102 （14.2） 131 （18.3）
Years of experience ＜.001

Up to 1 year 15 （25.0） 10 （16.7） 11 （18.3） 24 （40.0）
2－3 years 41 （34.7） 32 （27.1） 19 （16.1） 26 （22.0）
4－10 years 109 （37.7） 86 （29.8） 41 （14.2） 53 （18.3）
11 or more years 128 （51.4） 62 （24.9） 31 （12.5） 28 （11.2）

　Table 3　Mean item scores and floor╱ceiling effects of the “Questionnaire on Work Situations Commonly Associated with Nursing-
　　　　　Related Incidents” n＝716　

Mean （SD） Floor 
effects

Ceiling 
effects

1 I am nervous. 3.33 （0.99） 2.34 4.33
2 I feel restless. 2.84 （1.01） 1.83 3.84
3 I sometimes have persistent negative thoughts. 2.90 （1.07） 1.84 3.97
4 I cannot concentrate. 2.46 （0.89） 1.57 3.36
5 I do not have motivation to do any work. 2.80 （1.04） 1.76 3.84
6 I feel frustrated. 2.90 （1.04） 1.86 3.94
7 I am confused. 2.37 （1.00） 1.37 3.37
8 I am forgetful. 2.75 （1.00） 1.75 3.75
9 I cannot say what I am thinking. 2.67 （1.04） 1.63 3.71

10 I am modest and passive. 2.58 （1.05） 1.53 3.63
11 I am susceptible to others’ reactions and words. 3.18 （1.09） 2.09 4.27
12 I tend to be excessively patient when the situation is difficult. 3.02 （1.07） 1.95 4.10
13 I cannot fall asleep. 2.47 （1.22） 1.25 3.68
14 I sometimes wake up in the middle of the night. 2.60 （1.25） 1.35 3.85
15 I feel sleepy. 2.73 （1.10） 1.63 3.83
16 I am deprived of sleep. 3.08 （1.17） 1.91 4.24
17 I have fatigue. 3.77 （1.01） 2.77 4.78
18 I feel unwell. 2.77 （1.07） 1.70 3.84
19 I am experiencing pain such as lower back pain. 2.81 （1.34） 1.47 4.16
20 I do not feel like going out on my days off. 2.60 （1.15） 1.45 3.75
21 I feel psychological stress from work. 3.16 （1.17） 1.99 4.32
22 I am satisfied with my work. (R) 3.39 （0.96） 2.43 4.35
23 My supervisor will listen to me when I face a difficult situation. (R) 2.57 （1.03） 1.54 3.60
24 I collect information from various aspects (treatment progress, test results) in rela-

tion to patients whom I take care of. (R)
2.14 （0.81） 1.33 2.94

25 I carefully observe the condition of patients whom I take care of. (R) 1.96 （0.74） 1.21 2.70
26 I check whether my patient understands treatments and examinations that they are 

undergoing .(R)
2.26 （0.82） 1.43 3.08

27 I fully understand the methods and steps of treatments and procedures for patients 
whom I takecare of. (R)

2.18 （0.74） 1.44 2.91

28 I fully understand the therapeutic effects, adverse effects, and complications of 
treatments that are provided to patients whom I take care of. (R)

2.31 （0.73） 1.57 3.04

29 I fully understand nursing procedures and operation manuals. (R) 2.44 （0.75） 1.69 3.19
30 I sometimes perform unfamiliar tasks on my own. 2.66 （0.92） 1.73 3.58
31 I exchange information necessary in performing treatments and procedures for 

patients with other nurses and people in other professions. (R)
2.20 （0.82） 1.38 3.02

32 I regularly report and communicate information and consult relevant people. (R) 1.70 （0.71） 1.00 2.41
33 I always check the work procedure. (R) 1.86 （0.71） 1.15 2.57
34 I am sometimes distracted. 2.89 （0.81） 2.07 3.70
35 I sometimes perform familiar tasks without fully checking all details. 2.22 （0.84） 1.38 3.06
36 I make appropriate decisions. (R) 2.39 （0.70） 1.69 3.09
37 When I have to handle multiple tasks at the same time, I assign them an order of 

priority. (R)
1.92 （0.74） 1.18 2.66

38 When I have to handle multiple tasks at the same time, I seek help from other staff. (R) 2.12 （0.84） 1.28 2.96
39 I tend to be behind schedule when providing care and performing procedures. 2.90 （0.86） 2.04 3.76
40 I feel pressure due to time constraints. 3.25 （1.11） 2.14 4.36
41 My work is interrupted by events such as nurse calls. 3.77 （1.18） 2.59 4.96
42 I cannot finish my work within the allocated time. 3.71 （1.14） 2.56 4.85
43 I do not have time for a break because I am too busy at work. 3.07 （1.12） 1.95 4.19

　(R): Reverse-scored items
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　Table 4　Extraction of variables representing the human factors commonly associated with nursing incidents n＝716　

Component loading

1
Unsafe 

execution 
of work

2
Psycho-
logical 
stress

3
Physical 
stress

4
Busy work 
environ-

ment

25 I carefully observe the condition of patients whom I take care of. (R) .783 －.068 .000 .015
27 I fully understand the methods and steps of treatments and procedures for patients 

whom I take care of. (R)
.772 .139 －.040 .033

28 I fully understand the therapeutic effects, adverse effects, and complications of 
treatments that are provided to patients whom I take care of. (R)

.770 .078 －.060 .087

24 I collect information from various aspects (treatment progress, test results) in rela-
tion to patients whom I take care of. (R)

.739 －.007 －.026 －.007

29 I fully understand nursing procedures and operation manuals. (R) .690 .077 －.027 .036
32 I regularly report and communicate information and consult relevant people. (R) .690 .052 .075 －.048
26 I check whether my patient understands treatments and examinations that they are 

undergoing. (R)
.678 －.009 －.039 －.065

33 I always check the work procedure. (R) .673 .010 .094 .042
37 When I have to handle multiple tasks at the same time, I assign them an order of 

priority. (R)
.641 .219 －.032 .049

31 I exchange information necessary in performing treatments and procedures for 
patients with other nurses and people in other professions. (R)

.637 .082 .104 －.069

36 I make appropriate decisions. (R) .603 .188 －.011 .030
38 When I have to handle multiple tasks at the same time, I seek help from other staff. 

(R)
.536 .265 －.053 .078

35 I sometimes perform familiar tasks without fully checking all details. .285 .108 .133 .067
2 I feel restless. .082 .718 .242 .136

10 I am modest and passive. .189 .705 .061 .010
11 I am susceptible to others’ reactions and words. .100 .705 .224 .068
7 I am confused. .161 .701 .160 .177
9 I cannot say what I am thinking. .156 .693 .110 .043
3 I sometimes have persistent negative thoughts. .074 .693 .325 .106
1 I am nervous. －.030 .639 .128 .239

12 I tend to be excessively patient when the situation is difficult. －.043 .632 .351 .058
8 I am forgetful. .133 .555 .182 .099
4 I cannot concentrate. .196 .524 .410 .016

21 I feel psychological stress from work. .047 .470 .453 .319
34 I am sometimes distracted. .104 .405 .063 .205
18 I feel unwell. －.020 .222 .741 .084
16 I am deprived of sleep. －.007 .129 .692 .150
17 I have fatigue. －.044 .241 .660 .298
14 I sometimes wake up in the middle of the night. －.063 .119 .650 －.092
15 I feel sleepy. .093 .050 .628 .008
13 I cannot fall asleep. .005 .288 .627 －.068
19 I am experiencing pain such as lower back pain. －.039 －.015 .581 .114
5 I do not have motivation to do any work. .110 .318 .540 .123
6 I feel frustrated. .081 .286 .533 .106

20 I do not feel like going out on my days off. －.020 .194 .526 .115
42 I cannot finish my work within the allocated time. .004 .182 .087 .837
43 I do not have time for a break because I am too busy at work. －.011 .172 .229 .751
41 My work is interrupted by events such as nurse calls. －.004 .081 .144 .732
40 I feel pressure due to time constraints. .101 .519 .110 .560
39 I tend to be behind schedule when providing care and performing procedures. .136 .409 .036 .556

Eigenvalue 6.01 5.90 4.82 2.93
Contribution ratio (%) 15.02 14.74 12.05 7.32

Cumulative contribution ratio (%) 15.02 29.76 41.81 49.12

　(R): Reverse-scored items
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effects were observed, and all 43 items were used in the 
principal component analysis.
　　Table 4 shows the results of the principal component 
analysis with the items rearranged in order of highest 
principal component loading to lowest.  First, a principal 
component analysis was performed by using an eigen-
value of 1.  Four principal components were then 
selected with reference to a scree plot.  In the second 
analysis, three items that differed from the principal 
component interpretation were removed and a principal 
component analysis was performed again.  The cumula-
tive contribution rate of the four principal components 
was 49.12%.  The principal components were named as 
follows: ［Unsafe execution of work］ for Principal Com-
ponent 1; ［Psychological stress］ for Principal Compo-
nent 2; ［Physical stress］ for Principal Component 3; and 
［Busy work environment］ for Principal Component 4.  
The KMO measure of sampling adequacy was .911; 
Bartlett’s test of sphericity was p＜.001.

4 . Mean principal component scores for the human fac-
tors commonly associated with nursing-related inci-
dents by years of experience

　　Table 5 shows the mean principal component scores 
by years of experience.  The mean score for the first prin-
cipal component, “Unsafe execution of work,” was high-
est among participants with up to 1 year (0.220) or 2-3 
years (0.223) of experience, and lowest among those with 
11 or more years of experience (－0.224).  The mean 
scores for the second and fourth principal components, 

“Psychological stress” and “Busy work environment,” 
were highest among participants with up to 1 year of 
experience at 0.999 and 0.275, respectively.  The mean 
score for the third principal component, “Physical 
stress,” was lowest among participants with up to 1 year 
of experience (－0.605) and highest among those with 11 
or more years of experience (0.266).

　Table 5　Mean principal component scores for the human factors commonly associated with nursing-related incidents by years of 
　　　　　experience

Participant
Principal Component 1

Unsafe execution of work
Principal Component 2
Psychological stress

Principal Component 3
Physical stress

Principal Component 4
Busy work environment

Up to 1 year 0.220 0.999 －0.605 0.275
2－3 years 0.223 －0.043 －0.272 0.014
4－10 years 0.056 －0.043 0.007 －0.024
11 or more years －0.224 －0.170 0.266 －0.045

　Table 6　Analysis of the variables affecting the frequency of incidents

OR 95%CI p-value

Over all paticipants （n＝424）
　Principal Component 1 : Unsafe execution of work 1.54 1.24 ～ 1.92 ＜.001
　Principal Component 2 : Psychological stress 1.82 1.44 ～ 2.30 ＜.001
　Principal Component 3 : Physical stress 0.81 0.65 ～ 1.00 .051
　Principal Component 4 : Busy work environment 1.51 1.21 ～ 1.90 ＜.001

Up to 1 year of experience （n＝39）
　Principal Component 1 : Unsafe execution of work 1.67 0.71 ～ 3.93 .236
　Principal Component 2 : Psychological stress 2.13 0.77 ～ 5.89 .146
　Principal Component 3 : Physical stress 1.19 0.54 ～ 2.64 .667
　Principal Component 4 : Busy work environment 3.72 1.34 ～ 10.31 .011

2－3 years of experience （n＝67）
　Principal Component 1 : Unsafe execution of work 1.42 0.88 ～ 2.30 .150
　Principal Component 2 : Psychological stress 1.73 0.93 ～ 3.20 .083
　Principal Component 3 : Physical stress 0.61 0.36 ～ 1.05 .074
　Principal Component 4 : Busy work environment 1.39 0.80 ～ 2.44 .243

4－10 years of experience （n＝162）
　Principal Component 1 : Unsafe execution of work 1.17 0.83 ～ 1.66 .366
　Principal Component 2 : Psychological stress 1.69 1.17 ～ 2.44 .005
　Principal Component 3 : Physical stress 0.93 0.67 ～ 1.31 .690
　Principal Component 4 : Busy work environment 1.38 0.99 ～ 1.92 .054

11 or more years of experience （n＝156）
　Principal Component 1 : Unsafe execution of work 2.18 1.37 ～ 3.47 .001
　Principal Component 2 : Psychological stress 1.33 0.82 ～ 2.14 .248
　Principal Component 3 : Physical stress 0.90 0.56 ～ 1.44 .658
　Principal Component 4 : Busy work environment 1.44 0.90 ～ 2.29 .128

　OR＝Odds ratio, Cl＝Confidence interval
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5 . Analysis of the variables affecting the frequency of 
incidents

　　Table 6 shows the results of the multiple logistic 
regression analysis.

1 ) Over all participants
　　When analyzing overall incident data for the overall 
participants, the second principal component, “Psycho-
logical stress” (odds ratio: 1.82, 95% CI 1.44-2.30, p
＜.001), had the strongest impact on incident frequency 
and was found to have a significant association.  This 
was followed by significant associations with the first 
principal component, “Unsafe execution of work” (odds 
ratio: 1.54, 95% CI 1.24-1.92, p＜.001), and the fourth 
principal component, “Busy work environment” (odds 
ratio: 1.51, 95% CI 1.21-1.90, p＜.001; model χ 2 test p
＜.001, Hosmer-Lemeshow test p＝.057, Nagelkerke R2

＝.185, correct classification rate 74.1%).  No significant 
associations were found for the third principal compo-
nent, “Physical stress.”

2 ) By years of experience
　　A significant association with incident frequency 
was found for the fourth principal component, “Busy 
work environment” (odds ratio: 3.72, 95% CI＝1.34-
10.31, p＝.011), for participants with up to 1 year of 
experience (model χ 2 test p＝.006, Hosmer-Lemeshow 
test p＝.771, Nagelkerke R2＝.418, correct classification 
rate 79.5%).  No significant associations were found for 
rest of the principal components.
　　The regression model did not fit participants with 
2-3 years of experience (model χ 2 test p＝.091).
　　A significant association with incident frequency 
was found for the second principal component, “Psycho-
logical stress” (odds ratio: 1.69, 95% CI＝1.17-2.44, p
＝.005), for participants with 4-10 years of experience 
(model χ 2 test p＝.011, Hosmer-Lemeshow test p＝.201, 
Nagelkerke R2＝.108, correct classification rate 71.6%).  
No significant associations were found for rest of the 
principal components.
　　A significant association with incident frequency 
was found for the first principal component, “Unsafe 
execution of work” (odds ratio: 2.18, 95% CI＝1.37-3.47, 
p＝.001), for participants with 11 or more years of expe-
rience (model χ 2 test p＝.003, Hosmer-Lemeshow test p
＝.920, Nagelkerke R2＝.161, correct classification rate 
82.7%).  No significant associations were found for rest 
of the principal components.

V. Discussion 
1 . Human factors affecting nursing incident frequency 

by years of nursing experience
　　An analysis by the years of nursing experience indi-
cated that human factors that affect the frequency of inci-
dents vary depending on the years of nursing experience.  
This is a novel finding.  What follows is a discussion of 
factors affecting the frequency of incidents by years of 
nursing experience.

1 ) Over all participants
　　Unsafe execution of work, psychological stress, and 
a busy work environment were found to affect the fre-
quency of incidents.  The results for the overall partici-
pants in the present study were largely consistent with 
previous research.7-14,20-25

2 ) Nurses with up to 1 year of experience
　　For nurses with up to 1 year of experience, the mean 
principal component scores were high for three of the 
four principal components: unsafe execution of work, 
psychological stress, and a busy work environment.  In 
other words, it can be surmised that nurses with up to 1 
year of experience often execute work in an unsafe 
manner, perceive high psychological stress, and feel 
extremely busy.  However, among these components, 
only a busy work environment impacted incident fre-
quency.  The heavier a participant felt their workload to 
be, the more incidents they caused.  A busy work envi-
ronment was not associated with incident frequency for 
other levels of experience.  This may be a result of low 
nursing competency.  Yomura et al.35  found that a feeling 
of incompetence impacted the sense of busyness in 
industrial organizations, and that this relationship was 
mediated by the sense of highly concentrated work.  A 
feeling of incompetence refers to a feeling that one lacks 
the ability necessary to execute one’s job.  In other 
words, workers who felt that they lacked knowledge or 
skills were more likely to feel that their workload was 
heavy, leading to an increased sense of busyness.  As a 
result, they may become overwhelmed, leading to a 
reduced ability to make accurate judgments and making 
them more likely to cause incidents.  Further, Yomura et 
al.35  found that receiving little support also impacted the 
sense of busyness and that this relationship was mediated 
by the sense of highly concentrated work.  Receiving 
little support refers to not receiving support from 
coworkers.  Thus, the perceived sense of busyness may 
increase when one feels that they must cope on their 
own.  Previous research has shown that nurses in their 
first year attempt to accomplish tasks in any way possi-
ble, even when doing so is difficult, and are hesitant to 
seek help from others.36  Receiving little support may 
exacerbate feelings of being overwhelmed, thereby 
increasing the likelihood of an incident.
　　Busy situations also result in delayed care and time 
pressure as many tasks pile up simultaneously.24  Such 
time pressure has been found to reduce nurses’ perfor-
mance37 and may result in higher chances of causing an 
incident.
　　The above findings suggest that measures for 
improving systems of team support, in order to reduce 
busyness for nurses with up to 1 year of experience, are 
necessary.  Easier access to support from coworkers for 
first-year nurses may help to prevent incidents.

3 ) Nurses with 2-3 years of experience
　　No human factors impacting incident frequency 
were identified for nurses with 2-3 years of experience.
　　A busy work environment affected incident fre-
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quency in nurses with up to 1 year of experience, but this 
was not the case for those with 2-3 years of experience.  
Previous research found that competency in first-year 
nurses increased over their first 12 months in the field.32  
Increased practical ability may be accompanied by 
reduced feelings of incompetence, thereby diminishing 
the perceived sense of busyness and making incidents 
less likely to occur.  Nurses in their second and third 
years are able to determine their priorities and respond 
flexibly, even when busy, and have developed the fore-
sight to carry out their work.  Thus, they are thought to 
be less likely to feel overwhelmed and therefore less 
likely to cause an incident.  Preceding studies have 
reported that second-year nurses experience stress from 
anxiety about working independently.38  The questions 
used in this study might not have been able to illuminate 
the psychological stress that second- and third-year 
nurses experience.  Going forward, we need to review the 
questions pertaining to psychological stress in the ques-
tionnaire.

4 ) Nurses with 4-10 years of experience
　　Psychological stress levels affected incident fre-
quency in nurses with 4-10 years of experience.  At this 
level of experience, nurses begin to take charge of 
patients in a serious condition.  These nurses are thought 
to be more likely to cause an incident due to a lack of 
communication; for example, being unable to ask other 
staff members about things they do not understand even 
when they are feeling anxious or nervous.  A nurse with 
4-10 years of experience is required to demonstrate lead-
ership and make work-related arrangements between 
nurses as well as nurses and other professionals such as 
physicians.  As a mid-career nurse takes on a greater 
leadership role, they increase their sense of responsibility 
and become susceptible to stress from relationships.39  
Feeling high levels of psychological stress at being 
unable to adjust to this new role may be a factor that 
impacts incident frequency.  Arimura et al.13 found that 
when mental health is poor, attention and memory abili-
ties are also reduced, making errors more likely.  Thus, 
these results suggest that measures for improving psy-
chological support for nurses with high psychological 
stress are necessary for those with 4-10 years of experi-
ence.

5 ) Nurses with 11 or more years of experience
　　Nurses with 11 or more years of experience had the 
lowest mean principal component score for the unsafe 
execution of work when compared by years of experi-
ence.  In other words, these nurses performed fewer 
unsafe practices.  However, because the unsafe execution 
of work affected their incident frequency, it was surmised 
that some of these nurses were not adequately observing 
patients, checking their work, or collaborating with 
others.  The unsafe execution of work is likely not a 
result of insufficient skills, but instead arises due to habi-
tation.  Haga40 reported that experts tend to act automati-
cally and unconsciously.  Thus, they are more likely to 
make mistakes when they are required to follow a differ-

ent approach.  In order to improve operational efficiency, 
it is important for a nurse to familiarize themselves with 
their role.  In addition, it has been reported that a nurse 
with many years of experience tends to underestimate 
their work and stops to thoroughly perform checks.41  
Hollnagel42 defines habitation as “response decrement as 
a result of repeated stimulation.” A nurse who is very 
familiar with their role is likely to unconsciously develop 
a habit that has negative implications, such as making 
decisions based on speculations and skipping necessary 
procedures.43  While experienced nurses are knowledge-
able and skillful, they can be overconfident and compla-
cent.  This may be a factor that affects the frequency of 
incidents.  Therefore, this study’s findings suggest that 
measures for improving support systems that address role 
familiarity are necessary for nurses with 11 or more years 
of experience.  Previous studies found that better team-
work inhibits trivial incidents44 and leads to fewer omis-
sions of scheduled care.45,46  Improving teamwork (for 
example, through team members keeping an eye on each 
other and offering advice) is essential to increasing 
safety.

2 . Suggestions for patient safety measures and future 
prospects

　　Accumulating experience as a nurse was shown to 
change the issue to be prioritized regarding safety.  
Understanding the human factors affecting the frequency 
of incidents by years of experience and preparing team 
support systems is expected to lead to new organizational 
measures.  In the future, the authors propose that organi-
zations incorporate safety education for nurses based on 
their years of experience.
　　As the distribution of incident frequency in the pres-
ent study was uneven, it was difficult to analyze it as an 
objective variable.  Some research, from countries out-
side of Japan, used care oversights by nurses as an indi-
cator of nursing safety.45,46  In the future, it will be 
necessary to consider what variables are appropriate for 
studies on nursing safety.  While a cumulative contribu-
tion ratio of at least 80% is considered favorable in prin-
cipal component analysis,47 the ratio in the present study 
was low (49.12%).  As the present study used a question-
naire comprised of a variety of perspectives (psychologi-
cal, physical, work performance, etc.) to evaluate work 
situations commonly associated with nursing-related 
incidents, the cumulative contribution ratio in the princi-
pal component analysis was low and the analysis did not 
yield sufficient explanatory power.  Hence, it will be nec-
essary to re-evaluate the questionnaire for use in future 
studies.

VI. Conclusions 
　　In conclusion, the findings of the study demon-
strated that the human factors affecting the frequency of 
incidents by years of experience were: a busy work envi-
ronment for nurses with up to 1 year of experience, psy-
chological stress for nurses with 4-10 years of 
experience, and the unsafe execution of work for nurses 
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with 11 or more years of experience.  These results sug-
gest that measures based on years of nursing experience 
are necessary.  Specifically, improving support systems to 
reduce busyness, improve psychological support, and 
improving support systems addressing role familiarity for 
nurses with up to 1 year, 4-10 years, and with 11 or more 
years of experience, respectively.
　　Accumulating experience as a nurse was shown to 
change the issue regarding safety.  It is essential to con-
sider organizational measures that take nurses’ different 
levels of experience into consideration.

VII. Limitations of the present study and issues 
        that need to be addressed going forward 
　　The present study adopted a cross-sectional design; 
thus, it could not examine changes at the individual level.  
Additionally, as the study examined three acute-care hos-
pitals in regional cities in Japan, its results cannot be 
widely generalized.  Going forward, more research with a 
greater number of participating facilities and individuals 
is required.
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