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ABSTRACT

Because hospitals in Taiwan now place a lot of emphasis on hospital accreditation, leading to a heavy workload for nurses, nurses
are unintentional involved in patient medication errors (MEs). In this research, we explore the possible correlation between
psychophysiological responses of nursing staff and a hospital management model regarding MEs. We conducted a cross-sectional
study design in one hospital in central Taiwan. A total of 345 nurses at Tali Jen-Ai Hospital 1 were selected. A questionnaire
was chosen as the study instrument. The questionnaire asked the following information: basic data, classification of MEs,
frequency and severity of psychophysiological responses, and information about the hospital’s management model and support
system. We found that the hospital management model had a significant negative correlation with the frequency of physiological
symptoms (r = -0.14, p < .01). Likewise, the support system also had a substantial negative correlation with the scores of the
physiological symptom, behavioral responses, and psychophysiological responses. Using multiple regression analysis adjusted
for work duration, job title, and degree of injury, we found that the support system was significantly correlated with the nurses’
psychophysiological responses. Both the hospital management and the support system decreased the psychophysiological
responses of the nurses. Therefore, we recommend that supervisors implement a management strategy to deal specifically with
MEs. When nurse managers have frequently empathy and no-blame attitude to replace disrespectful or skeptical ways to nurse
with ME, they will empower their enthusiasm and responsibility to improve the reduction of ME.
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1. INTRODUCTION ing serious medication errors (MEs).['l' A reduction of MEs
Administering medication is an important nursing task. A and an improvement of patient safety are two of the most im-
busy work schedule, combined with increased numbers and ~portant issues in international health care today. The report
dosages of prescribed medications, puts nurses at risk of mak- “Quality and Safe Use of Medicines”, allows us to raise the
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opportunity to address some of the safety-related issues with
a view toward enhancing overall patient safety.’?! Although
ME:s are an inevitable consequence of human performance,
America spend greatly expenditures on preventable MEs an-
nually, which requires building on successful practices and
policy. In 2007, preventable inpatient and outpatient MEs
costs in US were estimated to be approximately $16.4 billion
and $4.2 billion, respectively. It is also estimated that there
are 3.8 million inpatient admissions and 3.3 million outpa-
tient hospital visits each year in the U.S.*! Because of the
considerable number of deaths and financial loss caused by
ME:s, countries around the world are exceptionally aware of
the importance of patient safety. Consequently, government
organizations are pouring more resources into research in
this area to improve the safety of patients. In an ME event in
Taiwan in 2002, injecting patients with the wrong medication
resulted in the death of one and the injury of seven others. In
another ME event in Taiwan, patients were injected with a
hypoglycemic agent instead of medication to treat cold symp-
toms, resulting in the death of one infant and the injury of
another 114 infants. As a result reports such as these, patient
safety began to attract wider public attention.*! Taiwan’s
government established a committee regarding patient safety
in February 2003, promoting safety-related plans and activi-
ties that included putting the “Guidelines for Clinical Safety
Procedures” into place, which guides medical institutions
to establish patient safety committees, implement education
training for staff, establish “patient-centered safety health
care” criteria, create an incident reporting systems,"®! and
provides a listing of patient safety items as part of a newly in-
troduced hospital accreditation system. Consequently, these
measures have caused hospitals to focus more intently on
the issue of patient safety and to implement these and other
important programs accordingly.

When nurses make MEs, they face tremendous pressure.
Hence, long-standing exposure to stressful events such as
ME:s can lead to negative feelings, including long-term anxi-
ety, sense of helplessness, social withdrawal, and apathetic
attitudes. These psychological results, in turn, have adverse
effects on the nurses’ self-confidence and self-esteem.!®! Be-
cause serious MEs can have a great impact on nurses, both
personally and professionally, nurses involved in MEs are
often fired or rashly blame by their supervisors.”-8! Health
care organizations usually find a scapegoat when an ME oc-
curs. Such punitive attitudes not only leave the underlying
problems unresolved but also conceal more errors within
the organizational system, thereby exposing patients to more
health care risks.””) Hospitals should have less punitive atti-
tudes and no-blame culture toward MEs in order to reduce
ME:s from happening in the future.['”! Limited studies were
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assessed that psychophysiological responses in nurses with
ME correlated with hospital management and supporting
system. Possibly, if nurses with ME are empathized with
supporting system from colleagues who work in those hos-
pital unit rather than disrespectful and blameful, zero ME
reduction may be successfully achieved by no-blame cul-
ture and climate of supporting system. If hospitals have a
well-organized supporting system for their nurses, patients
are more likely to avoid further injury. Nurses involved in
ME:s can learn more from their mistakes and avoid making
the same mistake in the future. It is easily approach to the
win-win policy in medical services. Therefore, hospital su-
pervisors should empathy the medical errors in nurses with
ME and get together to elaborate the reasons of ME, but
instead, provide more supporting system to alleviate their
psychophysiological responses.

1.1 The aim of this study

The purpose of this study is to investigate the frequency and
severity of psychophysiological response symptoms among
nurses and to assess the correlation between a hospital man-
agement model and its support system.

1.2 Hypothesis

There are a heightened frequency and severity of psychophys-
iological responses associated with the hospital management
model and the support system among nurses with MEs.

2. SUBJECTS AND METHODS

2.1 Study design and participant selection

We conducted a cross-sectional study in Tali Jen-Ai hospital
in central Taiwan. We surveyed 360 nurses regarding their
past experiences of MEs and their views on the issue. The
response rate was 99.4%.

2.2 Design of questionnaire

Medication error is frequently unpreventable or controllable
during the complicated medical prescription now. According
to Taiwan’s Joint Commission of Taiwan (JCT) defined med-
ical incident included medical error, medical adverse events
and sentinel events.['' This study defined ME is ‘a failure
in the treatment process that leads to, or has the potential to
lead to, harm to the patient’. Based on hospital regulation
in Taiwan, nurses with ME should immediately and actively
report to nurse manger. Nurse with ME also were punished
or seriously warned according to severity of the potential
to harm to the patient, such as prescribing faults, prescrip-
tion errors, falls with patients, and mistakes that result from
applying bad rules, or misapplying or failing to apply good
rules etc. The questionnaire was based on relevant literature
and the findings of 10 in-depth interviews of nurses. The
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psychophysiological responses and the hospital management
model’s scale were drafted, and the subsequently reviewed
and revised by five medical specialists. The physical and
psychological response scale was divided into three domains,
which totally consisted of 20 questions. The first domain
covered psychological symptoms. These included depres-
sion, uneasiness, helplessness, a sense of guilt, grief, and
a loss of self-confidence. The second domain focused on
physiological symptoms.

These consisted of dizziness, gastrointestinal discomfort, and
lower back pain. The third domain evaluated behavioral re-
sponses. These included lack of appetite, sleep disorders, fa-
tigue, and attention deficit issues. A Likert scale was adopted
as the scoring system. The symptom frequency answers were:
“always”, “sometimes” or “seldom”. These answers were
given scores of 3, 2, and 1 point(s), respectively. The higher
the score, the more frequent the responses were. Regarding
the severity of the symptoms, the possible answers were:
“extremely severe”,
answers were also given scores of 4, 3, 2, and 1 point(s),
respectively. Consequently, the higher the score, the more
serious the responses were. The content validity index (CVI)
was between .90-.92. The internal consistency reliability for
Cronbach’s « coefficient was 0.77. The evaluation of the hos-
pital management model and the support system consisted of
14 questions. These included proactive assistance, workload,
education and training, counseling hotline, and psychological
counseling. It was scored on a five-point Likert scale. The
possible answers were: “strongly agree”,
agree nor disagree”, “disagree” and “strongly disagree”. The

answers were given 5, 4, 3, 2, and 1 point(s), respectively.

LEIT3

severe”, “moderate” and “mild”. These

LEINT3

agree”, “neither

Table 1. Demographic information of the nurses (N = 345)

Thus, nurses who had high scores received more support
from their hospital supervisors. The average CVI was .90
while the internal consistency reliability for Cronbach’s «
coefficient was .83.

2.3 Statistical analysis

The questionnaires went through file coding before statistical
analysis with the SPSS 10.0/PC software package (SPSS Inc.,
Chicago, IL, 2011). Descriptive statistics were used to de-
scribe the demographic information and the characteristics of
nurses with MEs, the frequency and severity of psychophys-
iological responses, the hospital management model, and
the support system. Pearson’s correlation was used to assess
the connection between the hospital management model, the
support system, and the psychophysiological responses of
the nurses. Multiple regression analysis was used to evalu-
ate the major predictive factors of the psychophysiological
responses among the nurses.

3. RESULTS

Half of the participants were between 26 to 30 years old, and
66.4% had graduated from at least junior college. Two-thirds
of the nurses had no religious beliefs, and over 80% were sin-
gle. 32.6% of the nurses had one to three years’ experience
working at that particular hospital. The departments that
had the most MEs were internal medicine, followed by the
Intensive Care Unit (ICU): 44.9% of the MEs occurred in the
internal medicine department, and 29.9% of the MEs took
place in the ICU. The lowest occurrences of MEs were in
pediatrics (2.4%) and the outpatient clinic (0.9%). As shown
in Table 1, nurse practitioners had the highest occurrence of
MEs (77.7%).

Variables n (%) Variables n (%)
Age (years) Incident Occurrence Unit
<25 142 41.2 Outpatient 3 0.9
26-30 172 49.9 Emergency 11 3.2
> 30 31 9.0 ICU 103 29.9
Education Level Internal Medicine 155 44.9
Junior College 229 66.4 Surgical 18 5.2
University 116 33.6 Pediatrics 5 2.4
Religious Belief Operational Room 2 0.6
No 228 66.0 Obstetrics and Gynecology 2 0.6
Yes 117 34.0 Medical-Surgical 42 12.2
Work duration (years) Psychiatry 2 0.6
<1 43 125 Hemodialysis 2 0.6
1-3 117 33.9 Job Title
3-7 124 35.9 Nurse 7 22.3
>7 61 17.7 Nurse Practioner 268 7.7
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Table 2 presents the different types of MEs. These include
patient falls (38.4%), self-extubation (22.4%), accidental re-
moval medical tube (21.8%), administrative errors (7.8%),
and patient identification errors (3.2%). The degrees of in-
jury were as follows: mild injury (73.7%), moderate injury

Table 2. Distribution of incident errors (N = 345)

(25.2%), and severe injury (1.2%). The MEs occurred mostly
during the day shift (37.7%), followed by the evening shift
(31.3%). The night shift had the lowest occurrence of MEs
(1.4%). Of the respondents, 95.9% believed that nurses
should not be punished for MEs.

Variables Classification n (%)
Medication Administration 27 7.8
Fall 132 38.4
Self-Extubation 77 22.4
. o Unplanned extubation 76 21.8
Kinds of incident errors .
Transfusion errors 2 0.6
Patient identification errors 11 3.2
Poor nursing techniques, mishandling 11 3.2
Other (Including Suicide) 9 2.6
Mild (Level < 1) 254 73.7
Degree of injury Moderate (Level 2 to 3) 87 25.2
Severe (Level > 4) 4 1.2
Day Shift 130 37.7
Time of Occurrence Evening Shift 108 31.3
Night Shift 107 01.4
Nurses report their involvement in I1E Agree 331 95.9
without being punished Disagree 14 04.1

Table 3 shows that for those nurses in ME incidents, the
most common physiological symptoms were lower back
pain (1.66), dizziness (1.26), and gastrointestinal discom-
fort (1.24). The most severe physiological symptoms were
lower back pain (1.73), gastrointestinal discomfort (1.43),
dizziness (1.33), depression (1.57), tense feelings (1.46), and
irritability (1.31). The psychological symptoms that occurred
most often and that were the most severe were senses of de-
pression and helplessness. The behavioral responses took
place most frequently and that were the most severe were
fatigue (1.61 and 1.46, respectively). This result was fol-
lowed by sleep disorder (1.58) and attention deficit (1.23).
The behavioral responses that had the lowest scores were
the avoidance of joining certain activities (0.71) and sleep
disorder (0.58). Therefore, fatigue was the most significant
effect of the different behavior responses, while sleep disor-
der occurred frequently but was not as severe.

Table 4 shows the correlation between the frequency and the
severity of the nurses’ psychophysiological responses and
the hospital management model and support system. The
hospital management model showed a significant negative
correlation with the frequency of physiological responses (r
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=-0.14, p < .01). This illustrates that hospital management
actions may lower the occurrence of physiological symp-
toms among nurses involved in MEs. The hospital support
system was significantly correlated with the frequency (r =
-0.19, p < .01), behavioral responses (r = -0.10, p < .05),
and total score of psychophysiological responses (r = -0.12,
p < .01). However, there was not a significant correlation
in the psychophysiological responses between the hospital
management model and the support system.

Table 5 shows both the frequency and the severity of psy-
chophysiological responses in nurses who were affected by
the hospital management and support system. Here, we used
multiple regression analysis, adjusted for work duration, mar-
ital status, religious belief, and level of injury. After adjusting
for the covariates, we found that there was a negative corre-
lation between the physiological symptoms and the support
system (p < .05). The support system showed a level of
marginal statistically significance in the behavioral responses
(p = .068). There was also a significant negative correlation
between the severity of the physiological responses and the
support system (p < .05). Simply put, the better the support
system, the less serious the psychological symptoms were.
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Table 3. The frequency and severity of the nurses’ psychophysiological responses (N = 345)

Name of Variables Level of Frequency Level of Severity
Physiological Symptom
Dizziness 1.26 +0.90 1.33+0.52
Palpitation 0.97 £ 0.85 1.27 £0.57
Chest Tightness 0.83+£0.82 1.23+0.44
G.l. Discomfort 1.24 £1.00 1.43+£0.61
Low Back Pain 1.66+£1.12 1.73+£0.72
Psychological Symptom
Depressed Mood 157 £0.74 1.45 + 0.65
Uneasiness 1.27 +0.80 1.33 £ 0.57
Irritability 1.31+0.93 1.39+0.88
Feeling Tense 1.46 £ 0.93 1.46 £ 0.68
Feelings of Helplessness 1.24 £ 0.89 1.54 £ 0.70
Sense of Guilt 1.05+0.77 1.41 £ 0.67
Having Bad Luck 1.17+0.83 1.28 £ 0.56
Feeling Grief 1.03+£0.82 1.34 +0.63
Losing Self-Confidence 1.06 £ 0.80 1.30 £ 0.60
Behavioral Responses
Lack of Appetite 0.95+0.85 1.22 £ 0.50
Sleep Disorder 1.58 £0.97 0.58 £ 0.74
Fatigue 1.61+1.00 1.46 + 0.68
Avoid Certain Activities 0.71£0.75 1.23+0.54
Attention Deficit 0.91+0.77 1.23+0.55
Fallibility 0.76 + 0.64 1.14 +0.39

Note. Levels of frequency were 0 for ‘never’, 1 for ‘seldom’, 2 for ‘sometimes’ and 3 for ‘usually’. Levels of severity were 1 for ‘mild’, 2 for ‘“moderate’,
3 for ‘severe’ and 4 for ‘extremely severe’

Table 4. Correlation between hospital management model, support system and the nurses’ psychophysiological response

Physiological Symptom Psychological Symptom Behavioral Response
Level of Frequency
Hospital Management Model - 141%* 101 -.073
Support System -.199** -.006 -.107*
Level of Severity
Hospital Management Model -137 .067 -.107
Support System -.135 -.119 -.094

*p <.05, **p <.01

Table 5. Frequency and severity of the nurses’ psychophysiological response affected by the hospital management model
and support system using multiple regression models

Physiological Symptom Psychological Symptom Behavioral Response
Frequency
Hospital Management Model -0.150 (0.091) -0.006 (0.069) -0.073 (0.068)
Support System -0.424 (0.147)** -0.056 (0.111) -0.200 (0.109)
Severity
Hospital Management Model -0.091 (0.101) 0.087 (0.057) -0.041 (0.075)
Support System -0.181 (0.179) -0.268 (0.099) ** -0.091 (0.128)

Note. Adjustment for work duration, job title, marital status, religious belief and degree of injury. **p < .01
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4. DISCUSSION

One of the accreditation criteria for “patients’ rights and
safety” in Taiwan has been the handling of MEs. Hos-
pital MEs include patients falling, unexpected extubation,
blood transfusion mistakes, improper use of medical equip-
ment, and violent behavior in patients.[''! Although MEs
should be actively reported to avoid systemic problems, one
study found that the reasons for the inability of health care
providers to actively report MEs were a lack of feedback, fear
of being penalized when reporting, fear of having one’s repu-
tation hurt, and fear of rejection by one’s peers.!'?! For these
reasons, nurses sometimes choose not to report MEs. 13 If
the system of reporting MEs is to be successful, the cul-
ture and management of hospitals need to be non-punitive,
as this significantly contributes as to whether a nurse will
responsibly report ME errors.['* In this study, we found
that the most frequent types of MEs were the patient falling,
self-extubation, unplanned extubation, and patient identifica-
tion errors. A prospective cohort study was conducted in 36
U.S. institutions, where they found 19% of MEs (605/3,216)
were due to incorrect dosages. In their investigation, the
most common types of MEs were giving patients medicine at
the wrong times (43%), forgetting to give patients medicine
(30%), giving patients wrong dosages (17%), and giving
patients unauthorized medicines (4%).1">! In another re-
search, a total of 55 (76.4%) nurses out of a group of 72
believed that more than one factor had contributed to various
MEs. Of the contributing factors, the nurses believed that
personal negligence (86.1%), a heavy workload (37.5%), and
new staff (37.5%) were the three main issues.I”) In another
study of two departments, the Geriatric Unit (GU) and the
Cardiovascular-Thoracic Surgery Unit (CTSU) at Besangon
University Hospital (France), they reported that the ME rate
was 14.9%. Here, dosage errors were the most frequent types
of errors (41%), followed by giving patients medicines at
the wrong times (26%). No potentially life-threatening were
observed, however, 8 (10%) were estimated as potentially
life-threatening, 20 (26%) potentially significant, and 50
(64%) potentially minor.!

ME:s in critical care are frequent, serious, and unpredictable.
Empirical learning frequently arises from near misses and
ME in nursing work, facilitating various preventable strate-
gies to be implemented in place. Culture of safety within
hospitals is needed to upgrade the governance in hospital
alleviate ME incidence and implement high-quality medical
services.!!”181 MEs not only result in patient injuries but
also cause extended physiological and psychological effects
on nurses.!'”! The different behavioral responses of nurses
include loss of appetite, fatigue, sleep disorder, and atten-
tion deficit disorder. Work stress related to mental fatigue
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is a major risk factor in terms of occupational injuries. The
behavioral responses of medical staff to MEs include depres-
sion, self-blame, a sense of guilt, grief, helplessness, worry
about subsequent problems, and concern over not letting
others know.?” For nurses involved in MEs, lower back
pain and gastrointestinal discomfort are the most common
psychophysiological symptoms in terms of both frequency
and severity. Physiological problems in the nurses involved
in MEs often lead to serious feelings of helplessness, blam-
ing oneself, depression, and a sense of guilt. Our study also
showed that depression and a sense of helplessness were the
most common and severe psychological problems among
study population (see Table 3). The results of our work
are consistent with previous studies, which also suggests
that long-term exposure to stressful events can cause depres-
sion, anxiety, feelings of helplessness and satisfaction of
life among Iranian employed nurses.!®?"! The behavioral
responses that occurred most often and that were the most
severe were fatigue, sleep disorder, a lack of appetite, atten-
tion deficit problems, and the avoidance of joining certain
activities. Individuals under heavy pressure for long peri-
ods suffer from insomnia, a lack of appetite, fatigue, and
attention deficit issues.!'! Our study also showed that the
most severe psychological problem was fatigue, which was
caused by work-related pressure and the occurrence of MEs.
Nurses’ busy schedules often cause fatigue, and this some-
times leads to MEs. In turn, MEs put tremendous pressure on
nursing staff, resulting in both emotional problems and phys-
ical and psychological fatigue. Therefore, this negative cycle
sometimes keeps nurses from telling others of their MEs
out of a fear of being punished.!?!! Voluntary ME reporting
systems can, to some extent, provide meaningful and action-
able information to guide patient safety improvement, but
these systems’ usefulness is limited because of incomplete
reporting, underreporting, as well as various other reporting
biases.! 142!

Although most nurses must meet various sources of stress
in their jobs and with their heavy workloads, MEs, and pa-
tient deaths, stress- and/or crisis management-related courses
can help nurses maintain positive attitudes.’*! With support
activity interventions, such as sharing one’s feelings and
counseling support groups, nurses are better able to cope
with their work-related stresses.2*25] Therefore, when deal-
ing with MEs, supervisors should not blame nurses. Instead,
supervisors should show greater attention to the underlying
problems as well as provide counseling support groups to
improve the physical and mental well-being of their nurses.
The relationship between the hospital management model
and nurses’ psychophysiological responses shows a negative
correlation, in addition to a statistical difference. Our work
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shows that nurses need to be provided with courses and con-
tinuing education related to pressure-crisis management for
their emotional health. The total scores of the support system
and the psychophysiological response symptoms—with the
exceptions of the psychological responses—were negatively
correlated and had a statistical difference.

As it stands today, too many nurses involved in MEs feel
embarrassed and are likely to keep quiet about the incidents
out of fear of losing their jobs.?®! Meanwhile, it has been
shown that providing counseling for nurses involved in MEs
greatly reduces pressure. Effective medication governance
included the reporting of ME and counselling system help
reduce nurses’ emotional stress and preventing ME again to
keep patients more safely.”?>! Thus, nurse manager should
not seriously blame nurses involved in MEs, nor should
they adopt punitive ways toward MEs, even in cases of fatal
events.[?’! Contrary, if nurse manager frequently use em-
pathy and no-blame to replace by punishment to skeptical
attitude to nurse with ME, these experiences may empower
their professional and responsibility to alleviate ME events
again. Moreover, nurses with ME were empathized with
the colleagues who work in those hospital unit rather than
disrespectful and blameful. We should excuse their active
errors because they are human. Eventually, we take for grant
that our forgiving and empathy for nurses with ME create the
no-blame culture and climate of supporting system, minimal
ME incident is successfully achieved for nurse with ME who
should not allow to occur mistake in work again.

In the current study, the hospital management model had a
significant negative correlation with the frequency of physio-
logical symptoms (r = -0.14, p < .01). The hospital support
system had a significant negative correlation with the to-
tal scores of physiological symptom frequency, behavioral
responses, and psychophysiological responses. Both the
management model and the precautionary system that used
psychometric testing decreased the psychophysiological re-
sponses in the nurses. It is, therefore, obvious that hospital
supervisors should assist nurses with a clear and transparent
plan for dealing with nursing MEs, which will aid all con-
cerned.®! Also, using various high-tech equipment, such
as mobile device app or computerized physician order entry
(CPOE) system, have developed to reduce ME due to inac-
cessible time to drug delivery or workload-caused fatigue in

medical staffs.[2%-30]

There were some limitations in this cross-sectional study de-
sign. First, some nurses involved in MEs at the hospital under
investigation had either already been fired or had quit their
jobs. Therefore, the nurses who participated in our study
may not have adequately represented all nurses involved in
MEs. Consequently, our study may have underestimated
the frequency of MEs. However, this did not affect the re-
lationship between the hospital management model and the
nurses’ psychophysiological responses. Second, the nurses’
psychophysiological responses were subjective, and thus, in-
fluenced by their own personalities and viewpoints. Except
for reevaluation of ensure competence among nurses with
ME, the effective strategies are wildly initiated to elaborated
the mechanism and rooted cause of ME through openness
and accurate reporting of ME. Surely, we believe it is im-
portant to establish an intervention program that not only
provide counseling for nurses to reduce the psychophysiolog-
ical responses, also is the root cause of ME straightforwardly
discovered by the assistance of nurse with ME.3!!

5. CONCLUSIONS AND CLINICAL IMPLICA-

TIONS

We conclude that the organization management model for
MEs and the provision of support systems have significant
effects on nurses’ psychophysiological responses. There-
fore, creating a sound ME management model and providing
nurses with timely support and positive feedback can be ben-
eficial to nurses. In clinical practice, it is suggested that
hospitals provide both crisis management and continuing
educational programs for nurses to deal with MEs. Although
ME:s are unpleasant events full of heightened pressure, posi-
tive steps that are put in place by both hospital management
and supporting systems can decrease the psychophysiologi-
cal responses in nurses. Therefore, we suggest that admin-
istrators and supervisors put strong management strategies
into place to deal efficiently and productively with hospital
MEs.
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