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Original article prevention policy. Nurses have the highest employment rates in the healthcare
occupations; therefore, they are a key to improving patient safety. Most reports of
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Materials and Methods: A quantitative study was conducted using published data
from the Japan Council for Quality Health Care. We analysed clinical experience level
by near miss types.

Results: A total of 17,105 cases were analysed (14,896 drug near misses, 1,857
medical device near misses, and 162 nursing near misses). Participants had a mean
of 7.4 years of experience and a mean of 2.3 years within the department.
Statistically significant differences between clinical experience level, events, drug
administration, and medical devices used were observed. However, no differences
were found in terms of nursing care near misses. Length of department assignment
was related to the “human factors” in participants at Novice/Advanced beginner
levels, as well as “environment/facilities and devices” in those at Competent and
Proficient/Expert levels. The percentage of “environment/facilities and devices” that
caused near misses with drugs and medical devices increased as clinical experience
increased.

Conclusion: The present study described the characteristics of clinical experience
levels, providing meaningful information useful for developing new educational
paradigms for effective training.
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Introduction

Medical errors often occur, thus warranting
more effective prevention policies. Prevention
and reduction of serious medical incidents are
considered common issues worldwide (1).
Medical errors affect a patient’s quality of life,
which can increase the economic burden in
society (2). Twenty-three per cent of European
Union citizens claim to have been directly
affected by medical errors, and 50-70% of such
adverse events can be prevented through
comprehensive systematic approaches to patient
safety (3). Given that nurses comprise the largest
segment of healthcare professions, they are
critical to improving patient safety.

The most common incident reports from
nurses comprise errors involving medication,
nursing care (including patient falls), and medical
devices. Medication errors are associated with
nursing competence, prescription and patient-
related factors, organised medication work,
nursing processes, and safety culture (4). Another
study indicated that both individual and
organisational factors are major determinants of
medication errors (5). In terms of nurse-related
factors, years of clinical experience and
department assignment may be key variables.
Regarding medical devices errors, the Chief
Medical Officer’s report suggests that 400 people
will die or become seriously injured during
adverse events involving medical devices (6).
Few studies have examined medical device
errors. Errors resulting from medical devices are
also related to a lack of user competency and
problems with the storage environment (6).
Finally, regarding nursing care errors, patient
falls are a frequently reported incident. Various
errors have been reported by nurses that are
related to several nursing practices, such as
burns during footbaths or showers (7), blood
transfusion to the wrong patient (8), and failure
to check oxygen levels (9). However, a few
reports have examined nursing care errors,
excluding patient falls. In Japan, serious
accidents, such as patient misidentification in the
operating room (reported in 1999) and
erroneous medication administration during
ventilation (reported in 2000) have occurred.
Since 2004, the Department of Adverse Event
Prevention has been implementing the Project to
Collect Medical Near Miss/Adverse Event
Information from hospitals nationwide. The aim
of this project was to prevent problematic events
and promote medical care safety (10,11). The
Japan Council for Quality Healthcare (JCQHC)
reports are generated from obliged and
voluntarily participating medical institutions. The
aim of the present study was to assess factors
that may cause differences in reported near miss
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incidents as a function of incident type,
considering clinical experience level and time
spent in a particular department, using published
data from the JCQHC.

Methods
Data sources

The JCQHC website includes published data
on medical near miss events. Specifically, we used
‘case information’ data. Data were collected from
relevant medical institutions. The following
parameters were used for cases: a) if the action in
question had been completed, the patient would
have died or had a serious adverse reaction; b)
related to medication names and shapes; c)
derived from medications; d) derived from
medical equipment; and e) corresponding to the
theme specified from each collection period. All
cases reported after January 1, 2010, were
eligible for analysis.

Sample data

Data from April 2014 to March 2017 were
collected from the JCQHC. Eight event types were
assessed: medication, blood transfusion,
treatment/procedure, medical device, drainage
or other tube, examination, nursing care, and
others (10). We downloaded data from three near
miss types in March 2018: medication, medical
device, and nursing care. These were chosen
given the high occurrence rates observed in the
JCQHC annual reports (10). Data included the
type of near miss, information about the person
involved (i.e. job, years of clinical experience, and
years with the particular department), and
factors that caused the incident.

The SHELL model of human factors developed
and advocated principally in the aviation
literature by Hawkins and Orlady (12), clarifies
the scope of human factors and helps understand
the relationships between system resources/
environment and the human component. Hence,
this model is wuseful for explaining the
background factors underlying each incident.
Thus, we used a concept derived from the SHELL
model in order to obtain background factors. The
name SHELL is derived from the four domains in
the model: software (procedure, protocol, and
training), hardware (machines and medical
instruments), environment (operating theatre,
wards, and consultation room), and liveware
(human factors: doctors, nurses, and other health
care professionals, or patients). For this study,
environment and hardware were combined into a
single category, while liveware was divided into
two categories (condition of the person involved;
action of the person involved), for a total of four
categories. Each of the four categories was
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assessed using multiple-choice items: software
(4 items), environment/hardware (7 items),
liveware: condition of the person involved (6
items), and liveware: action of the person
involved (7 items). If any item within a category
was labelled as ‘yes’, the category counted as
applying to that item. When multiple medical
staff members were involved in the incident, we
focused on the first person involved.

Analytical approach

Considering differences due to the length of
experience as a nurse, we categorized nurses by
three levels: Novice/Advanced beginner level,
Competent level, and Proficient/Expert level.
Additionally, considering the department
assignment years, clinical experience was
categorized into seven levels based on years and
department assignment. These levels were
defined with reference to Benner’s ‘From novice
to expert’ theory, which indicates that nurses
acquire and develop skills by passing through
five levels of proficiency (13). The starting level,
‘Novice’, is defined as a nurse with one year of
experience. ‘Advanced beginner A and B’ are the
second and third levels, respectively, where
experience ranges from one to three years. Here,
nurses were categorized depending on whether
the department assignment period was less than
or more than one year. The advanced beginner A
group had the same experience as the advanced
beginner B group, but the assignment period of
group A was shorter than group B, and advanced
beginner A had moved to new wards within one
year. ‘Competent A and B’ are the fourth and fifth
levels, respectively, with clinical experience
ranging from three to five years and categorized
depending on whether years in the department
assignment were less than or more than one year.
‘Proficient/Expert A and B’ are the sixth and
seventh levels, respectively, that include nurses
with more than five years of experience,
categorized depending on whether the
department assignment period was less than or
more than one year. The Competent A and
Competent B groups had the same clinical
experience range, but the length of department
assignment for Competent A nurses was shorter
than among Competent B nurses. The same rule
applied to Proficient/Expert A and Proficient/
Expert B. We analysed clinical experience level by
near miss types.

The present study data differed widely in
terms of the number of reported cases based on
near miss type. We calculated differences as
percentages of total near misses based on the
type and clinical experience using a Fisher’s exact
test or x2? test. All statistical analyses were
performed using JMP Statistical software version
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12.0. A p-value < .05 was considered statistically
significant.

Results
Sample characteristics

There were 15,069 near miss medication
cases, 1,873 near miss medical device cases, and
163 near miss nursing care cases. A total of 190
cases were excluded from the analysis because
the department assignment years were longer
than the clinical experience years. Thus, a total of
17,105 cases were analysed (14,896 medication
near misses, 1,857 medical device near misses,
and 162 nursing care near misses). The mean
years of experience was 7.4 years, and the mean
years within the department was 2.3 years.

Comparing four domains of the SHELL model
between each clinical experience level by
differences in near miss type

Table 1 indicates differences in near miss
type based on clinical experience level using the
four domains of the SHELL model as variables:
software, environment/hardware, liveware:
condition of the person involved, and liveware:
action of the person involved. The tables present
data from each domain. Tables 2, 3, and 4 present
data adapted from each domain from Table 1.
The results shown in Table 2 are discussed in
detail below.

Factors influencing incidents at the Novice/
Advanced beginner levels

No nursing care near misses were observed
for the Advanced beginner A level. Thus, we
compared Novice and Advanced beginner B
levels. Significant differences were observed
within the liveware: condition of the person
involved (p < .001) domain for all near miss
types, while no significant differences were
found for software, environment/hardware, and
liveware: action of the person involved (Table 2).
When comparing near misses across the Novice,
Advanced beginner A, and Advanced beginner B
levels, Novice rates were highest within the three
medication near miss items, including ‘lack of
knowledge’ (37.8%), ‘delayed reporting’ (7.6%),
and ‘misjudgement’ (20.8%); ‘delayed reporting’
(7.3%) was the highest among Novices in regard
to medical device near misses. Novice rates were
also the highest for ‘Neglected to check’ among
nursing care near misses. Rates among Advanced
beginner A nurses were the highest for
‘education/training’ (41.9%), ‘system’ (16.3%),
‘busy working conditions’ (61.0%), ‘neglected to
check’ (95.1%), and ‘inadequate documentation’
(7.3%). Rates among Advanced beginner B
nurses were the highest for ‘inadequate rules’
(21.4%) and ‘patient side’ (19.3%).
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Table 1.D ifferences in nearm iss types for clnicalexperin ence levels Fourdom ains of The SHEL m ode |-

Drug” M edicaldevice® Nursig care”
Novice N Advanced Advanced Novice N Advanced Advanced Novie N Advanced
beginnerA beginnerB p-vale beginnerA beginnerB p-vale beginnerB p-valie
n=2867 n=252 n=3,199 n=276 n=25 n=365 n=60 n=32
Software 986 ( 344 ) 86 ( 341 ) 1042 ( 326 ) 0317 95 ( 344 ) 8 ( 320 ) 117 ( 321 ) 0815 21 ( 350 ) 13 ( 406 ) 0653
Environm ent/ Hardw are 578 ( 202 ) 59 ( 234 ) 641 ( 200 ) 0.448 105 ( 380 ) 5 ( 200 ) 131 ( 359 ) 0.171 20 ( 333 ) 16( 500 ) 0.178
Liveware:Condition of the person nvoled 1897 ( 66.2 ) 164 ( 65.1 ) 1,734 ( 542 ) <0.001 163 ( 59.1 ) 19 ( 760 ) 185 ( 50.7 ) 0.009 45 (750 ) 17 ( 531 ) 0039
Livew are:Actin of the person invo ved 2,755 ( 96.1 ) 245 ( 972 ) 3068 ( 959 ) 0548 245 ( 888 ) 20 ( 800 ) 312 ( 855 ) 0302 54 ( 900 ) 27 ( 844 ) 0506
CompetentA CompetentB CompetentA Com petentB CompetentA CompetentB
n=201 S n=34 negio PN n=2 neag ke
Software - 60 ( 206 ) 494 (295 ) 0.002 - 11 ( 324 ) 64 ( 356 ) 0.845 0( 00) 1¢( 9.1) 1.000
Environm ent/H ardw are - 33 ( 113) 357 (214 ) <0.001 - 6 ( 176 ) 75 ( 417 ) 0011 0( 00) 3( 273) 1000
Livew are:Cond ition of the person invoved - 153 ( 52.6 ) 873 ( 522 ) 0943 - 19 ( 559) 95 ( 528 ) 0852 2( 1000) 3( 1000 ) 0.128
Livew are:Action of the person invo ved - 276 ( 948 ) 1582 ( 946 ) 1.000 - 27 (794 ) 151 ( 839 ) 0617 2 ( 1000 ) 11 ( 1000 ) 1.000
Proficient Proficient Proficient Proficient Proficient Proficient
JExpertA /ExpertB  p-valie JExpertA /ExpertB  p-vale JExpertA /ExpertB p-vale
n=1496 n=5,119 n=167 n=810 n=14 n=43
Software - 461 ( 308 ) 1,738 ( 340 ) 0025 - 44 ( 263 ) 319 ( 394 ) 0.002 3( 214) 15( 349 ) 0511
Environm ent/H ardw are - 345 ( 231 ) 1404 ( 274 ) <0.001 - 55 ( 329 ) 386 ( 47.7 ) <0.001 4( 286) 15( 349 ) 0754
Livew are:Cond ition of the person invoved - 791 ( 529 ) 2674 ( 522 ) 0680 - 78 (467 ) 380 ( 469 ) 1.000 6( 429 ) 21 ( 488 ) 0.765
Liveware:Action of the person nvoved - 1,403 ( 938 ) 4836 ( 945 ) 0310 - 146 ( 874 ) 689 ( 851 ) 0471 13 ( 929 ) 40 ( 930 ) 1.000
n= (). a) X’test b) Fisher's exact test
Foreach item , only eventcauses are posted i the table.
Table 2.D ifferences in nearm iss types for the Novice/Advanced beg nner levels
Drug? M edicaldevice” Nurshg care®”
Advanced Advanced Advanced Advanced Advanced
Novice N . p-vale Novice N . . p-vale Novice N . p-valie
beginerA beginerB beghner A beginnerB beginnerB
Software n=986 n=86 n=1,042 n=95 n=8 n=117 n=21 n=13
Education/training 377 ( 382 ) 36 ( 419 ) 330 ( 31.7 ) 0.003 38 ( 400 ) 1( 125) 46 ( 393 ) 0.246 15 ( 714 ) 4 ( 308 ) 0034
System 57( 58 ) 14( 163) 118 ( 113 ) <0.001 2( 21) 2( 250) 9( 77) 0032 1( 48) 0( 00) 1.000
hadequate rules 144 (146 ) 17 ( 198 ) 223 ( 214 ) <0.001 14 ( 147 ) 0( 00 ) 18( 154 ) 0275 1( 48) 2( 154 ) 0544
Others 470 ( 477 ) 24 ( 279) 439 ( 421 ) <o0.001 44 ( 463 ) 5( 625 ) 46 ( 393 ) 0316 5(238) 8( 615) 0038
Environm ent/ Hardw are n=578 n=59 n=641 n=105 n=5 n=131 n=20 n=16
Com puterized system 72 (125 ) 70119 82 ( 128 ) 0970 14 ( 133 ) 1( 200) 7( 53) 0076 1( 50) 0(C 00) 1000
Drug 257 ( 445 ) 29 ( 492 ) 297 ( 463 ) 0.691 1( 10) 0(C 00) 4( 31) 0458 0(C 00) 0(C 00) 1.000
Medicaldevice 15( 26) 2( 34) 15 ( 23 ) 0869 69 ( 657 ) 2( 400 ) 91 ( 695 ) 0375 2(100) 0( 00) 0492
Facility 32 ( 55) 4( 68) 40 (62 ) 0841 9( 86 ) 1(20) 11( 84) 0732 2(100) 2( 125 ) 1.000
Other item s 25 ( 43) 3( 51) 25 ( 39 ) 0875 5( 48) 0( 00) 9( 69 ) 0584 2(100) 3( 188 ) 0637
Patientside 71 (123 ) 10 ( 169 ) 124 ( 193 ) 0.003 4( 38) 0( 00) 6( 46 ) 0773 4( 200) 9( 563 ) 0.038
Others 122 ( 211 ) 4( 68) 96 ( 15.0 ) 0.001 11 (C105) 1(20) 10( 76 ) 0565 9( 450 ) 4( 250) 0301
Livew are:Condition of the person invo ved n=1,897 n=164 n=1,734 n=163 n=19 n=185 n=45 n=17
Lack ofknow kedge 717 ( 378 ) 36 ( 220) 483 ( 27.9 ) <0.001 67 ( 411 ) 12 ( 632 ) 65 ( 351 ) 0.050 22 ( 489 ) 2( 118 ) 0.009
Deficiency n technique/skill 438 (231 ) 40 ( 244) 358 ( 206 ) 0.157 55 ( 337 ) 5( 263 ) 56 ( 303 ) 0690 10 ( 222 ) 3( 176 ) 1.000
Busy working conditions 905 ( 47.7 ) 100 ( 61.0 ) 996 ( 574 ) <0.001 51 ( 313 ) 4( 211 ) 66 ( 357 ) 0344 9( 200) 6( 353 ) 0318
Underunusualphysicalcond ition 49 (1 26) 9( 55) 59 (34 ) 0.089 2( 12) 0C 00) 4( 22) 0577 1( 22) 0(C 00) 1.000
Underunusualpsychobgicalcondition 506 ( 267 ) 43 ( 262 ) 442 ( 255 ) 0.719 33 (202 ) 4( 211 ) 38( 205 ) 0995 4( 89) 2( 118) 0662
Others 425 ( 224 ) 27 ( 165 ) 381 ( 220 ) 0.191 36 (221 ) 2( 105 ) 40 ( 21.6 ) 0.446 15 ( 333 ) 7( 412 ) 0568
Liveware:Action of the person involved n=2,755 n=245 n=3,068 n=245 n=20 n=312 n=54 n=27
Neglected to check 2512 ( 912 ) 233 ( 951 ) 2732 ( 89.0 ) <0001 213 ( 869 ) 18 ( 900 ) 272 ( 872 ) 0925 41 ( 759 ) 13 ( 481 ) 0023
Neglected to observe 465 ( 169 ) 50 ( 204 ) 585 ( 19.1 ) 0.061 63 ( 257 ) 6( 24 ) 109 ( 349 ) 0.063 16 ( 296 ) 10 ( 370 ) 0615
Delayed (eglected) reporting 209 (76 ) 6( 24) 105 (3.4 ) <0.001 18( 73) 0( 00) 6( 19) 0003 9( 167 ) 1( 37) 0.153
hadequate docum entation 137.( 50) 18( 73) 115 (37 ) 0009 6( 24) 1( 04) 6( 19) 0700 1(C 19) 0(C 00) 1.000
hadequate coord ination 575 ( 209 ) 57 ( 233) 666 ( 217 ) 0569 45 ( 184 ) 7( 29 ) 54( 173 ) 0.188 12( 222 ) 5( 185 ) 0779
hadequate (eglcted) explanation to the| 242 ( 88 ) 19 ( 78 ) 322 ( 105 ) 0.051 6( 24) 0(C 00) 11( 35) 0414 5( 93) 5( 185) 0289
M isudgm ent 572 ( 208 ) 47 ( 192 ) 536 ( 175 ) 0.006 40 ( 163 ) 3( 12 ) 43( 138 ) 0.706 20 ( 370 ) 8 ( 296 ) 0653

n= (). a) X’test b) Fisher's exacttest
Foreach item , only eventcauses are posted h the table

Factors influencing incidents at the Competent
level

Few statistically significant results were
observed within the Competent level (Table 3),
with the exception of two categories: software
(p .002) for medication near misses and
environment/hardware for medication (p <.001)
and medical device near misses (p = .011), for
which the rate for Competent B was higher than
that for Competent A. Significant differences for
medication near misses were found for ‘busy
working conditions’ (p = .008), ‘under usual
psychological conditions’ (p .010), and
‘inadequate (neglected) explanations to the
patient’ (p = .048), for which rates were higher
for Competent B than for Competent A. Only rates
for ‘inadequate documentation’ (p = .048) were
higher for Competent A.

Factors influencing incidents at the Proficient/
Expert level
Differences as a function of Proficient/Expert
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level are shown in Table 4. Differences were
found within two medication and medical device
categories: software and environment/hardware.
Proficient/Expert B demonstrated higher rates
than Proficient/Expert A in the software domain
for ‘inadequate rules’ (p = .020) for medication
near misses and ‘system’ (p = .041) for medical
device near misses. In the liveware: condition of
the person involved domain, ‘busy working

conditions’ (p = .017) and ‘inadequate
coordination’ (p = .009) for medication near
misses demonstrated higher rates for
Proficient/Expert B. Environment/hardware

showed significant differences in ‘computerized
system’ (p =.044) for medical device near misses.
For the liveware: action of the person involved
domain, Proficient/Expert A showed higher rates
than did Proficient/Expert B, including ‘lack
of knowledge’ (p < .001) and ‘deficiency in
technique/skill’ (p = .002) for medication near
misses and ‘inadequate (neglected) explanations
to the patient’ (p =.005) for medical device near
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Table 3.D ifferences in nearm iss types for the Com petent level

Drug Medicaldevice Nursing care
Com petentA Com petentB p-value CompetentA CompetentB p-value CompetentA CompetentB p-vale
Software n=60 n=494 n=11 n=64 n=0 n=1
Education/training 18 ( 300 ) 191 ( 387 ) 0.207 4 ( 364 ) 18 ( 281 ) 0.721 0( 00) 0¢( 0.0 ) -
System 5( 83) 57 ( 115 ) 0.663 0(C 00) 13( 203) 0194 0¢( 00) 0¢ 00 ) 1.000
hadequate rules 15 ( 250 ) 119 ( 241 ) 0874 5( 455 ) 20 ( 313 ) 0490 0 ¢( 00) 0¢( 0.0 ) 1.000
Others 29 ( 483) 177 ( 358 ) 0.066 2( 182) 20 ( 313 ) 0491 0 ( 00) 1 ( 1000 ) 1.000
Environm ent/H ardw are n=33 n=357 n=6 n=75 n=0 n=3
Com puterized system 6 ( 182 ) 46 ( 129 ) 0420 0(C 00) 4( 53) 1000 0¢ 00) 0 0.0 ) 1.000
Drug 10 ( 303 ) 148 ( 415 ) 0267 0C 00) 2( 27) 1000 0¢( 00) 0¢( 0.0 ) 1.000
Medicaldevice 2( 61) 11 31) 0303 5( 833 ) 50 ( 66.7) 0659 0 ¢( 00) 0¢( 0.0 ) 1.000
Facility 3( 91) 30 ( 84) 0751 0(C 00) 10( 133) 1000 0 ¢( 00) 0¢( 0.0 ) 1.000
Other item s 1(C 30) 17.( 48 ) 1.000 1(16.7) 8 ( 107 ) 0519 0¢( 00) 0¢ 00 ) 1.000
Patientside 4.(121) 73 ( 204 ) 0.360 0(C 00) 4( 53) 1000 0 00) 3 ( 1000 ) 1.000
Others 8 ( 242) 53 ( 148 ) 0.206 0C 00) 8 ( 107 ) 1.000 0 ¢ 00) 0¢( 0.0 ) 1.000
Livew are:Cond ition of the person invo ved n=153 n=873 n=19 n=95 n=2 n=3
Lack ofknow ledge 49 ( 320 ) 220 ( 252 ) 0.090 8 ( 421 ) 32( 337) 0599 1(C 500) 1( 333) 1.000
Deficiency in technique/ skill 30 ( 19.6 ) 124 ( 142 ) 0.087 5( 263 ) 26 ( 274 ) 1.000 1( 500) 0¢( 0.0 ) 0.400
Busy working cond itions 70 ( 458 ) 502 ( 575 ) 0.008 5( 263 ) 40 ( 421 ) 0304 1( 500) 2( 667 ) 1.000
Underunusualphysicalcondition 6( 39) 34 ( 39) 1.000 0(C 00) 2( 21) 1000 0¢ 00) 0 0.0 ) 1.000
Underunusualpsychobgicalcondition 20 ( 13.1) 193 ( 221 ) 0.010 3 (158 ) 16 ( 168 ) 1.000 0 ( 00) 0¢( 0.0 ) 1.000
Others 32 ( 209) 195 ( 223 ) 0.752 3( 158) 19 ( 200 ) 1.000 0 ¢( 00) 0¢( 0.0 ) 1.000
Livew are:Action of the person invo ved n=276 n=1,582 n=27 n=151 n=2 n=11
Neglcted to check 244 ( 884 ) 1411 ( 892 ) 0677 22 ( 815) 125 ( 828 ) 0790 2 ( 1000 ) 5 ( 455 ) 0.462
Neglcted to observe 32 ( 116) 230 ( 145 ) 0223 3( 111 ) 43 ( 285) 0060 0 ¢( 00) 2( 182 ) 1.000
Delayed (heglcted) reporting 9( 33) 51 ( 32 ) 1.000 0(C 00) 1( 07) 1.000 1 500) 1¢( 9.1 ) 0295
lhadequate docum entation 18 ( 65) 59 ( 37) 0.048 0C 00) 3( 20) 1.000 1(C 500) 0¢ 0.0 ) 0.154
lhadequate coord ination 58 ( 21.0) 398 (252 ) 0.150 8 (296 ) 34( 225) 0462 1C 500) 1¢ 91 ) 0295
hadequate (heglected) explanation to the pi 19 (6.9 ) 175 ( 111 ) 0.042 0(C 00) 2( 13) 1000 0¢( 00) 2( 182 ) 1.000
M isjudgm ent 43 (156 ) 249 ( 157 ) 1.000 8 (296) 22( 146 ) 0.089 1(C 500) 3( 273) 1.000
n= (& ):analyses conducted using Fisher's exacttest
Foreach item , only eventcauses are posted in the table.
Table 4.D ifferences in nearm iss types for the Proficient/Expert level
Drug?” M edicaldevice” Nursig care”
Proficient Proficient Proficient Proficient Proficient Proficient
/ExpertA /ExpertB prvabie /ExpertA /ExpertB prvabie /ExpertA /ExpertB prvabie
Software n=461 n=1,738 n=44 n=319 n=3 n=15
Education training 163 ( 354 ) 682 ( 392 ) 0.132 24 ( 545 ) 145 ( 455 ) 0.264 2 ( 667 ) 3( 200) 0.172
System 51 ( 11.1) 211 (121 ) 0572 2 ( 45 ) 53 (166 ) 0.041 0C 00) 3 ( 200) 1.000
Ihadequate rules 119 (258 ) 546 (314 ) 0.020 12 ( 2713) 91 ( 285 ) 1.000 1( 333) 2 ( 133 ) 0442
Others 164 (1 356 ) 495 (285 ) 0.004 11 250) 74 (232 ) 0850 0C 00) 8 ( 533 ) 0216
Environm ent/H ardw are n=345 n=1,404 n=55 n=2386 n=4 n=15
Com puterized system 39 ( 113) 201 (143 ) 0.162 6 ( 109 ) 16 (41 ) 0.044 0(C 00) 1( 6.7 ) 1.000
Drug 109 (316 ) 570 (406 ) 0.002 0( 0.0 ) 2( 05) 1.000 0C 00) 1( 6.7 ) 1.000
Medicaldevice 12 ( 35 ) 47 ( 33 ) 0869 32 ( 582 ) 299 ( 775 ) 0.004 0 ( 00 ) 0( 00 ) 1000
Facility 6 ( 1.7) 40 ( 28 ) 0347 2 ( 3.6 ) 21 ( 54) 0754 1( 250) 4 ( 267 ) 1000
Other item s 10 29) 50 ( 36 ) 0623 8 ( 145) 35 ( 9.1 ) 0222 0( 0.0 ) 0( 0.0 ) 1.000
Patientside 67 ( 194 ) 268 ( 19.1 ) 0879 2 ( 3.6 ) 5( 13 ) 0213 3( 750) 8 ( 533 ) 0603
Others 114 (330 ) 310 (221 ) <0.001 10 ( 182 ) 28 ( 73) 0017 0C 00) 3 ( 200) 1.000
Livew are:Cond ition of the person invo ved n=791 n=2,674 n=78 n=380 n=6 n=21
Lack ofknow ledge 233 (295 ) 574 (215 ) <0.001 35 ( 449 ) 152 ( 400 ) 0449 10 167 ) 2 ( 95 ) 0545
Deficiency in technique/skill 94 ( 119) 219 ( 82 ) 0002 15 ( 19.2 ) 67 ( 176 ) 0747 0 ( 0.0 ) 4( 190 ) 0545
Busy workng conditions 386 ( 488 ) 1435 ( 537 ) 0.017 27 ( 346 ) 135 ( 355 ) 1.000 4 ( 667 ) 12 ( 571 ) 1.000
Underunusualphysicalcondition 31 39) 105 (3.9 ) 1.000 1C 13) 7(C 18) 1.000 0(C 00) 0(C 00) 1000
Underunusualpsycholbgicalcond ition 118 (149 ) 361 ( 135 ) 0319 12 (154 ) 42 ( 111) 0334 0 ( 0.0 ) 0( 0.0 ) 1.000
Others 184 (1 233 ) 681 ( 255 ) 0224 16 (205 ) 89 ( 234 ) 0659 3 ( 500) 6 ( 286 ) 0367
L ivew are:Action of the person nvo ved n=1,403 n=4_836 n=146 n=689 n=13 n=40
Neglected to check 1213 ( 865 ) 4123 ( 83 ) 0281 120 (822 ) 563 ( 81.7) 1.000 5( 385) 19 ( 475) 0750
Neglected to observe 181 (129 ) 559 (116 ) 0.174 42 (288 ) 159 ( 231 ) 0.166 4( 308) 15( 375 ) 0.749
Delayed (heglected) reporting 41 ( 29) 112 ( 23 ) 0203 5 ( 34 ) 20 ( 29 ) 0788 0 ( 0.0 ) 2 ( 50 ) 1.000
Inadequate docum entation 53 ( 38) 208 (43 ) 0449 7( 48 ) 18( 26 ) 0179 0(C 00) 4 ( 100 ) 0561
Ihadequate coord nation 263 (187 ) 1062 ( 220 ) 0.009 26 (178 ) 125 ( 181 ) 1.000 10 17) 9 ( 225) 0419
Inadequate (heglected) exp lanation to patient 105 ( 15 ) 396 ( 82 ) 0435 7( 48 ) 7( 10 ) 0005 4 ( 308 ) 9( 225) 0712
M isjudgm ent 222 (158 ) 668 (138 ) 0.062 21 ( 144) 98 ( 142) 1.000 5( 385) 17 ( 425) 1000

n= () a) X?test b)F isher's exact test

Foreach item , only eventcauses are posted in the table.

misses. A comparison of the clinical experience
levels showed that Novice/Advanced beginners
demonstrated statistically significant differences
across all items within factors, while the
Competent level had few significant differences.
No significant differences in nursing care were
observed at the Proficient/Expert level, similar to
the Competent level. For the Proficient/Expert
level, ‘education/training’ did not show a
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significant difference, but ‘inadequate rules’ (p =
.020) within medication near misses and ‘system’
(p = .041) within medical device near misses
showed significant differences.

Discussion
Near misses reported by Novice/Advanced
beginner nurses

In the Novice/Advanced beginner group, 17

PSQI J, Vol. 7, No. 2, Spr 2019
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out of 24 items showed statistically significant
differences, which was the highest among the
experience levels we investigated. Novice nurses
frequently reported a ‘lack of knowledge’
regarding medication and nursing care near
misses. Lack of familiarity with various
medications is one of the leading risk factors for a
medication error (5). ‘Delayed reporting’ during
medication and medical device near misses was
also the most frequent incident among Novice
nurses. Less experienced nurses may be reluctant
to report medication errors, perhaps owing to a
fear of being blamed or being perceived as a
troublemaker (14).Few reports have specifically
examined nursing care near misses; thus, our
interpretations are speculative regarding the
high rates of ‘lack of knowledge’ and ‘neglected to
check’ reported by Novice nurses. Prior to
engaging in nursing care, a nurse assesses a
patient’s condition, both by what can be readily
observed and what can be inferred. Even
Advanced beginner nurses have limited
theoretical knowledge and lack the adequate
experience necessary to identify and interpret
subtle clinical symptoms related to a patient’s
physical or psychological condition (15). Novice
nurses adjust to unfamiliar procedures or
situations, which could manifest in a near miss
event (15). Novice nurses need help and should
seek the advice of experienced registered nurses
(RNs) (16). Within a collegial and friendly
workplace, novice nurses may feel more
comfortable obtaining assistance to avoid near
miss events.

Years of nursing experience is a key factor
underlying medication errors (17). Advanced
beginner A nurses reported high endorsement of
five items. These nurses have more experience
than do Novices but worked in their current
department for less than one year. Advanced
beginner A nurses had high rates of ‘neglected to
check’ and ‘inadequate documentation’ when
experiencing medication near misses. These
nurses also felt that they would benefit more
from ‘education/training’. Responses on these
items were higher than those observed among
Novice nurses. While an Advanced beginner
working in a new department could have less
assignment experience than a Novice, more is
still expected of Advanced beginners. While
knowledge of a particular unit and workflow
patterns influenced near misses among Novice
nurses in a prior study (12), our results suggest
that Advanced beginner A nurses need to pay
attention to these issues as well. Within the first
year of moving to a new department, expert RNs
and administrators need to be vigilant with their
Advanced beginner A nurses in terms of proper
patient checks and documentation.
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Near misses reported by Competent nurses

We had a relatively small sample of nurses
within the ‘Competent’ level; thus, few statistically
significant differences were found across the
survey items. The percentages of ‘busy working
conditions’ and ‘inadequate explanations to the
patient’ among Competent B nurses were higher
than those among Competent A nurses. As years
of clinical experience and time within the
department increase, the role of a Competent B
nurse is expected to expand into a leadership
position. However, Benner suggested that
Competent nurses lack the speed and flexibility
possessed by a nurse at a proficient level (13).In
this case, feeling too busy at work was a key risk
factor for near miss errors (17).

The JCQHC data were divided in a way such
that ‘busy working conditions’ was considered a
human factor event. Environment/hardware
encompassed medication and medical device near
miss events that showed significant differences
within the Competent level. Organisational factors
in terms of the environment/hardware could be
a contributor to perceived ‘busy working
conditions’. Organisational factors can include a
heavy workload, the need to multi-task (18),
and/or a high nurse-to-patient ratio. RN staffing
levels have been associated with negative patient
outcomes, including hospital mortality or
respiratory failure (19,20). However, since the
present analysis included secondary data from the
JCQHC, we were unable to identify additional
details regarding organisational factors.
Nevertheless, it appears that Competent nurses
might be more susceptible to near miss errors
when they perceive themselves to be too busy.

Near misses reported by Proficient/Expert
nurses

Statistically significant differences were
observed for eight medication near miss items
and five medical device near miss items.
However, nursing care errors (similar to the
Competent level) were not observed in the
present study. Kendall-Gallagher and Blegen
reported that nursing experience was positively
related to medication administration error rates,
but no significant relationships were observed
between patient fall rates and skin condition
rates as a function of experience (21); these
findings are in keeping with the present study’s
findings.

Although not prominently observed in our
sample of Novice/Advanced beginner and
Competent nurses, near misses in reference
to medical devices were higher among
Proficient/Expert nurses. Medical devices are
used in hospitals on a routine basis (22).
However, we could not obtain data on details
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regarding the factors that caused each incident.
Future studies should address potential causes
and risk factors for medical device near misses
among Proficient/Expert level nurses.

The percentage of near miss reports was
higher for Proficient/Expert A relative to
Proficient/Expert B nurses in terms of the ‘lack of
knowledge’ and ‘deficiency of technique/skill’
items for medication near misses, as well as
‘inadequate explanations to the patient’ and
‘computerized system’ items for medical device
near misses. Certain treatments, medicines, and
devices are only relevant to specific diseases or
medical departments. A lack of knowledge and
deficiency in skill tend to be regarded as an
inexperienced nurse problem; however, our
results suggest that such issues also apply to
nurses who have just recently moved to a new
department. Thus, more adequate on-the-job
training and education are necessary for
experienced nurses who have changed
departments. This can focus on improving ‘efficacy
and side effects of medications specific to the
clinical department’, ‘teaching patients how to use
medical devices’, and ‘the use of the department’s
computerized system’.  Furthermore, while
medication errors tend to be the most common
(and perhaps most dangerous) errors, our results
suggest that many types of near misses should be
accounted for, especially based on the level of
clinical experience of a particular nurse and the
time spent working within a specific department.

A few study limitations should be noted. First,
the data we used were published by the JCQHC
for their specific project purposes. Thus, the data
we could obtain on the medication, medical
device, and nursing care near misses were highly
skewed. Furthermore, each medical institution
usually collects incident reports. However, only
12% of all hospital institutions in Japan provided
data for the JCQHC project. Thus, incident reports
from a larger sample of hospitals would be
extremely helpful. Nevertheless, despite this
relatively small data pool, significant results were
found in terms of near misses as a function of
experience level and time spent within a
particular department.

Conclusion

The present study showed differences in
reported medical incident near misses as a
function of years of clinical experience and time
spent within a particular department. In terms of
medication near misses between Novice/
Advanced beginner and Proficient/Expert levels,
time spent in a department appeared to be
meaningful. Medical device near misses were also
observed within the Proficient/Expert level. The
percentage of incidents involving environment/
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hardware for medication and medical device near
misses increased as years of clinical experience
increased. Liveware near misses occurred only at
the Novice/Advanced beginner level and not the
Competent or Proficient/Expert levels. Overall,
these results could have important implications
for developing a new educational system for on-
the-job nurse training.
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