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Abstract

Background: To explore the effect of applying a comprehensive unit-based safety program (CUSP) in the
intrahospital transfer of patients with critical diseases.

Methods: A total of 426 critically ill patients in the first affiliated Hospital of Anhui Medical University from August
2018 to February 2019 were divided into two groups according to the time of admission. Overall, 202 patients in
the control group were treated with the routine transfer method, and 224 patients in the observational group were
treated with the transfer method based on the CUSP model. The safety culture assessment data of medical staff,
the occurrence rate of adverse events and related causes, the time of transfer, and the satisfaction of patients’
relatives to the transfer process were compared before and after implementation of the transfer model between
the two groups.

Results: Before and after the implementation of the CUSP mode transfer program, there were significant
differences in the scores of all dimensions of the safety culture assessment of medical staff (P < 0.05), and the
occurrence rate of adverse events and the causes in the observational group were significantly lower than those in
the control group (disease-related, staff-related, equipment-related, environment-related) (P < 0.05). The transfer time
for Computed Tomography (CT), Magnetic Resonance Imaging (MRI), operating room, and the interventional room
was significantly shorter in the observational group than that in the control group (P < 0.05), while the satisfaction
of relatives to the transfer process was significantly higher than those in the control group (P < 0.05).

Conclusion: The implementation of CUSP model for the intrahospital transfer of critically ill patients can
significantly shorten the in-hospital transfer time, improve the attitude of medical staff towards safety, reduce the
occurrence rate of adverse events, and improve the satisfaction of patients’ relatives to the transfer process.
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Background

Intrahospital transport (IHT) is the transfer between dif-
ferent departments of the same hospital [1]. The Emer-
gency Intensive Care Unit (EICU) is for critically ill
patients who are often transferred between EICU and
other departments of the hospital for diagnosis or treat-
ment interventions. In the current study, intrahospital
transport mean patients going to Radiology Department,
Catheter Laboratory, operating room, and other depart-
ments for examination and treatment. Knight et al. [2]
found that during transport in the hospital, patients are
at a risk for significant adverse events, such as airway/
pulmonary complications, hemodynamic perturbations,
nosocomial infections, acid/base disturbances, and glu-
cose abnormalities. A retrospective cohort study of 1559
IHT by Veiga et al. [3] showed that the adverse events
related to the clinical situations occurred in 117 (7.5%)
transports, among which the incidence of hemodynamic
instability was the highest (43). Non-clinical events oc-
curred in 125 (8.0%) transports, while communication
failures were the most frequent non-clinical events (99).
The comprehensive unit-based safety program (CUSP) is
a measure implemented at the unit (ward or institution)
level to identify and eliminate patients safety problems
and establish a safety culture within the unit [4]. This
method was initially piloted at Johns Hopkins Hospital
in 2001 [5]. In the medical field, CUSP aimed to improve
the ability of teamwork and create a safety culture. The
core of the method was to excavate the wisdom of front-
line clinical staff, identify clinical problems, find the
causes, and establish collaborative relationships with se-
nior executives to resolve the issues, reduce risks, and
improve the safety culture. Literature search retrieved a
large number of studies on CUSP conducted worldwide;
however, only a few studies had focused on the differ-
ences in cultural background. CUSP had been used in
many medical institutions to improve the quality and
safety of health care. For example, the program has been
proven to be effective in reducing catheter-related urin-
ary tract infections [6], surgical complications [7], noso-
comial infection rates [8], and medication errors [9].
The application in the field of intensive care unit (ICU)
was mainly focused on improving the management of
mechanically ventilated patients [10] and reducing
catheter-related blood flow infections [11]. None of the
previous studies have introduced the CUSP program
into the IHT transfer of critically ill patients. Thus, the
present study introduced the CUSP program into the
study of the IHT of critically ill patients in order to
analyze the application effect of the method, the safety
culture awareness of the medical and technical staff, the
transfer time, the incidence and causes of adverse events,
and the satisfaction of patients’ relatives with the
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transfer process that would form the basis of the clinical
research.

Methods

Study participants

A total of 426 critically ill patients, from August 2018 to
February 2019, were selected as the research subjects in
the Department of Emergency Medicine, the first affili-
ated Hospital of Anhui Medical University. The patients
were divided into two groups according to the time of
admission. Among them, 202 critically ill patients from
August to November 2018 comprised the control group
that was treated with routine transfer methods, and 224
critically ill patients from December 2018 to February
2019 constituted the observational group that was
treated with inter-hospital transfer based on the CUSP
model. The inclusion criteria of the patients were as fol-
lows: (1) patients in EICU who needed IHT due to Com-
puted Tomography (CT), Magnetic Resonance Imaging
(MRI), interventional therapy, and operation; (2) age >
18-years-old; (3) signed informed consent form. How-
ever, since patients were in critical condition, all in-
formed consents were signed by family members. Based
on the exclusion criteria, those who were transferred
from other Departments (Emergency, Ward, Operating
room) to the EICU .

Study design and implementation

This retrospective controlled study on the quality im-
provement and patient’s safety described the impact of
the CUSP transfer program in our critically-ill cohort
with respect to the safety culture assessment results of
healthcare staff, factors related to adverse events due to
the transfer, incidence and grade of adverse events,
transfer time, and satisfaction of patients’ relatives to the
transfer process.

CUSP mainly included the following processes: (1)
The application process of CUSP model: © downloading
CUSP toolkit to understand the CUSP model; @ setting
up a multidisciplinary team; ® participation of adminis-
trative staff; @ investigation of the current status of
safety culture; ® investigation of current status of ad-
verse events in the IHT of critically ill patients. (2) Five
steps of the CUSP model: @ safety knowledge training;
@ safety risk; ® administrative staff participation; @
learning from defects; ® communication and teamwork.
(3) Follow-up work of CUSP model: @ assessment of
safety culture status; @ safety quality assessment of IHT
transfer of critically ill patients; ® sharing the applica-
tion effect of the CUSP model. All medical staff needed
to be trained and qualified before they could participate
in IHT of critically ill patients. The main contents in-
cluded theoretical training and operation demonstration.
The medical staff participated in objective structured
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assessment (theory test, cardiopulmonary resuscitation
operation test, and simulation test for inter-hospital
transfer of critically ill patients).

The control group received traditional IHT, and the
observation group received CUSP mode. The measures
of IHT in the two groups are shown in Table 1.

In addition to the above content, the observational
group also established a standardized grading transfer
process according to the characteristics of the critically
ill patients and the actual situation of the clinical work.
The specific content was as follows: (1) Evaluation and
grading: it was the responsibility of the transfer decision-
maker (main class and above physicians in the emer-
gency room) to assess the patient’s condition (including
vital signs, awareness, respiratory support, circulatory
support, and major clinical problems) and expected
transfer time to determine the transfer grade. The grad-
ing criteria were divided into grade I, II, and III accord-
ing to the transfer risk from high to low, and the grade

Page 3 of 9

was determined according to the highest risk level corre-
sponding to all the assessment items (for example: the
patient’s vital sign, respiratory support was grade I, con-
sciousness was grade III, and the patient’s transfer grade
was determined as grade I). (2) Communication and ex-
planation: a. communicating with the patient’s family to
obtain informed consent, each IHT needs to be accom-
panied by the patient’s relatives; b. communicating with
the receiving department to make the preparations ac-
cordingly. (3) Adequate preparation: includes the prepar-
ation of the transfer personnel, transfer equipment, and
recipients. @ Transfer personnel preparation: the first
was to select the corresponding medical staff in accord-
ance with the requirements of the staffing standards for
transfer classification; the second was to divide the
transfer staff adequately and clarify their responsibilities.
® Transfer equipment preparation: one was to be
equipped with the corresponding instruments and drugs
in accordance with the requirements of the transfer

Table 1 Concrete measure of IHT of critically ill patients between control group and observational group

control group (August 2018 to Novomber 2018)
Traditional mode

observational group (December 2018 to February 2019)
CUSP mode

Safety training
the transport of critically il patients, 2010" (draft) [12];

maintenance of instruments and equipment related to transfer;
emergency programs for sudden cardiac arrest, accidental
extubation of artificial airway, failure of transfer ventilator, and
insufficient oxygen source; demonstration of cardiopulmonary
resuscitation operation and team first-aid during transfer. The
nurses were required to work in the ICU for more than 1 year,

Three theoretical lectures, including the “Chinese guidelines for

@ In addition to the traditional training methods, special safety
inspection training modules, such as MRI safety instruction,
enhanced CT safety instruction, and hyperbaric oxygen safety
instruction, were added. @ Training needs attention with
respect to the rescue vehicle and the use of drugs, and all the
participating personnel is required to pass the examination. ®
Emphasis on the transfer model in the current situation,
background, assessment, and recommendations (SBAR) [13]

the doctors needed to work in the ICU for > 6 months, partici-
pate in training, and pass the theory test, cardiopulmonary re-
suscitation test, and inter-hospital transfer simulation test for
critically ill patients before they can independently carry out

inter-hospital transfer for critically ill patients

Safety risks clustered transfer list

Administrative

participation 00 to 18:00

Communication  routine transfer

and cooperation

Learning from

defects quarter, implementation of planning, implementation,

inspection, adjustment, and improvement (plan, do, check,

action, and PDCA) [14]

a special transfer elevator with a built-in telephone extension
staff was set up in Building 1. b. Elevator workers go to work from 8:

quality control analysis of problems was performed every

optimizing and improving the clustered transfer list

@ Increasing transfer elevators (transfer-specific elevators were
installed in each building). Eye-catching transfer elevator signs
were pasted. Elevator workers wore chest card, and the service
attitude was emphasized. @ Adding transfer goods and mate-
rials (@dding 1 portable invasive ventilator, 2 portable monitors,
and 1 transfer bed). ® Unifying the items, drug types, quantity,
and location of the materials in rescue vehicles of the whole
hospital to facilitate the use of the second-level first aid site dur-
ing the rescue. @ Organizing safe transfer training in the
hospital

@®Doctors should strengthen communication with the
examination department and reduce the waiting time. @
Nurses should focus on health education and psychological
nursing to appease the anxiety of the relatives. ® Arranging for
experienced medical technicians to perform the operation. @
Reports of radiological examination should be obtained within
30 min. ® SBAR model was used when patients were handover
to the other departments

© Training medical staff to understand the root cause of the
condition via lectures. @ Transfer defect analysis of critically il
patients was performed once a month, and simple root cause
analysis was used to analyze the defects, including what
happened, why, what should be done to reduce the risk, and
how to confirm that the risk had been reduced




Gu et al. BMC Health Services Research (2021) 21:690

grading equipment standard; the other was to debug and
trial run the transfer instruments and equipment to find
and resolve the issues promptly. ® Patient preparation:
evaluating the patient’s condition according to the trans-
fer grade before departure, and carry out the transfer
when the patient’s condition was stable, if possible. @
Receiver preparation: informing the receiver of the pa-
tient’s condition and vital signs, the instruments and
equipment used, the medication, and the time of arrival,
in order to make the facility conducive to receive the pa-
tient. (4) Normal transfer: normal transfer should ensure
the safety of the patients and medical personnel. @ In
order to ensure the safety of the patients, healthcare
workers must perform their respective duties and strive
to complete the transfer work in the minimal duration.
® In order to ensure the safety of the healthcare
personnel, transfer equipment should be placed in a
standardized manner to avoid unnecessary accidents. (5)
Response and management standardization: it primarily
addresses the response and control of emergencies in
the process of transfer. @ The aggravation of the pa-
tient’s condition should be treated by different transfer
grade according to the following principles: the patients
with grade I transfer should be rescued on the spot; the
patients with grade II could continue to be transferred if
their condition stabilized after preliminary treatment,
otherwise they should return to the ward for rescue as
soon as possible; the patients with grade III should re-
turn to the ward for treatment as soon as possible. @
For patients who cannot be examined and needed to
wait, the general treatment principles were as follows:
the allowable waiting time of patients with grade I
should not exceed 5min, that of patients with grade II
should not exceed 10min, and that of patients with
grade III should not exceed 20 min. (6) Summary and
evaluation: after the completion of the transfer, a com-
prehensive evaluation of the overall transfer work was
carried out to provide a basis for the follow-up improve-
ment of the transfer program and decision-making re-
garding the treatment of the patients. Moreover, the
benefits and risks of patient transfer were evaluated, the
stable condition, the rationality of the composition of
transfer staff, the pertinence and predictability of
planned measures, and the efficiency of communication
were evaluated.

Outcome measures

The transfer time, the assessment data of the safety cul-
ture of the medical staff, the analysis of factors related to
adverse events, the incidence and grade of adverse
events, and the satisfaction of patients’ relatives to the
transfer process between the two groups before and after
the application of the transfer model were compared.
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Safety Attitude Questionnaire (SAQ) [15]: The safety
culture of the medical staff in the emergency ICU was
assessed using SAQ. A total of 4 surveys were conducted
in August, November, December 2018 and February
2019, respectively. SAQ was a self-rating questionnaire,
which was divided into six dimensions: job satisfaction,
teamwork, working conditions, safety atmosphere, man-
agement perception, and stress perception. Likert 5 rat-
ing scale method (1 point indicated very disagree, 2
points indicated somewhat disagree; 3 points indicated
neutral; 4 points indicated somewhat approbate, 5 points
indicated very approbate) was used, with a total of 31
items. The higher the score, the more positive the safety
attitude. The questionnaire was collected and checked
on the spot, and the questionnaires with missing items
> 3 were classified as invalid and excluded from the data
analysis.

Criteria for the classification of transfer adverse events:
According to the criteria proposed by Quenot et al. [16],
the adverse events were divided into serious adverse
events (such as cardiac arrest and re-intubation immedi-
ately after accidental extubation of the endotracheal
tube), high-risk adverse events (such as increasing oxy-
gen concentration or regulating ventilator parameters
after the decrease of oxygen saturation, decreased blood
pressure needed treatment, irritability of patients or
man-machine antagonism, and pipe slippage), and events
with hidden danger (mainly the events with the exist-
ence of hidden dangers, but no consequences). A regis-
tration book recorded the adverse events for inter-
hospital transfer of critically ill patients.

Transfer time: It was the duration from when the pa-
tient was escorted out of his bed unit by medical staff
until the return to the bed unit after examination or
treatment was completed, which only included the time
spent during the transfer and did not include the exam-
ination process, treatment process, and patient handover
time (the handover was in accordance with the SBAR
model specification). Some patients had multiple inter-
hospital transfers (= 2) during the treatment and were
treated with repeated registration in this study.

Satisfaction of patients’ relatives to the transfer
process: The nurse in charge of the bed conducted a
one-to-one face-to-face or telephone survey on the pa-
tient’s relatives within 48 h after the end of the inter-
hospital transfer. A self-made satisfaction survey tool
was used. It included 10 aspects: transfer staff, transfer
process, transfer time, transfer goods, transfer route,
transfer handover, medical cooperation, communication,
and humanistic care. The full score was 100 points.
Among them, 91-100 points indicated very satisfied,
81-90 points indicated satisfied, 71-80 points indicated
general, 61-70 points indicated dissatisfied, <60 points
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indicated very dissatisfied. Satisfaction = (satisfied + very
satisfied) / total number of cases x 100%.

Statistical analysis

IBM SPSS16.0 was used to analyze the data. The meas-
urement data with normal distribution were expressed
by mean + standard deviation (¥ + SD). The independent
sample t-test was used for the comparison between the
two groups of means. The enumeration data were
expressed as a percentage, and the chi-square test was
used for the comparison of the two rates or constituent
ratios, and rank sum test was used for the comparison of
the ranked data of multiple rates or constituent ratios.
P <0.05 was considered a significant difference.

Results

Baseline data of patients in the two groups

The observational group consisted of 122 males and 102
females, aged 24-78 (average: 60.64 + 6.23)-years-old. A
total of 112 patients did not use a ventilator, 26 patients
used non-invasive ventilation, 89 patients received inva-
sive ventilation, and 48 patients used vasoactive drugs.
The control groups consisted of 102 males and 100 fe-
males, aged 28-76 (mean: 59.76 + 6.48)-years-old. Of
these, 98 patients did not use a ventilator, 23 patients
were treated with non-invasive ventilation, 85 patients
received invasive ventilation, and 45 patients used vaso-
active drugs. However, no significant difference was de-
tected in the general data between the two groups.

Comparison of SAQ results between the two groups
before and after the implementation of the model

The cohort comprised of 26 doctors, 78 nurses, and 8
medical technicians with a total of 112 subjects in the
Emergency Department. The observational group sent
out 112 questionnaires, including 108 valid question-
naires, and the effective rate was 96.43%, while the con-
trol group distributed 112 questionnaires, including 106
valid questionnaires, and the effective rate was 94.64%;
no significant difference was detected in the effective
rate between the two groups (P>0.05). Before
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implementation, no significant difference in the SAQ re-
sults between the two groups of medical staff (P> 0.05).
After implementation, the SAQ scores of each dimen-
sion of the medical staff in the observational group were
significantly higher than those before implementation,
the scores of SAQ of each dimension in the observa-
tional group were significantly higher than those in the
control group, while the scores of SAQ of each dimen-
sion in the control group were not significantly different
from those before implementation (P > 0.05) (Table 2).

Comparison of the occurrence rate and causes of adverse
events between the observational and control groups
The occurrence rate of adverse events in the observa-
tional group was 18.30% (41/224), which was signifi-
cantly lower than 37.62% (76/202) in the control group.
The control group consisted of 12 cases of serious ad-
verse events, 41 cases of high-risk adverse events, and 23
cases of events with hidden danger. The observational
group comprised of 6 cases of serious adverse events, 30
cases of high-risk adverse events, and 5 cases of events
with hidden danger. (Table 3). The grade of adverse
events in the experimental and control groups was sig-
nificantly lower than that in the control group, and a sig-
nificant difference was noted between the two groups
(P <0.05). The analysis of the causes of adverse events
showed that the occurrence rate of adverse events re-
lated to staff, equipment, and environment in the obser-
vational group was significantly lower than that in the
control group (P < 0.05) (Table 4).

Comparison of transfer time between the two groups

No significant difference was detected in the number of
patients transferred between the two groups (P> 0.05).
The transfer time in CT, MRI, operating room, and
interventional room was significantly shorter in the ob-
servational group than that in the control group (P <
0.05) (Table 5).

Table 2 Comparison of SAQ results of medical staff of the two group (mean = SD)

SAQ domain scores Groups

Observational group (n=108)

Control group (n=106)

Before implementation

After implementation

Before implementation After implementation

Job satisfaction 391+ 026 427 +031" 3.96 + 031 405 + 034
Teamwork climate 406 + 034 436 + 046" 409 + 036 415 + 041
Working conditions 397 +027 432+036" 402 + 031 415+028
Stress recognition 415+ 033 445 + 041" 411 +0.29 424 + 035
Safety climate 343+ 088 478 +131% 354 + 091 424 +1.12
Perception of management 3.96 + 034 429+ 036" 403 + 031 412+ 034

Footnote:'compared to the same group before-implementation P < 0.05, *compared to control group after-implementation P < 0.05
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Table 3 Comparison of the incidence of adverse events in the two groups

adverse eventsn [n(%)] Control group(n =202) Observational group(n = 224) XZ/Z P
Number of cases of adverse events 76 (37.62) 41 (18.30) 19.854 <0.001
Number of cases of adverse events 12 (5.94) 6 (2.68) —3.007 0.003
High-risk adverse events 41 (20.30) 30 (13.40)

Events with hidden danger 23 (11.39) 5(2.23)

Comparison of the satisfaction of the patients’ relatives
during the transfer process between the two groups
During the transfer process of the observational group,
32 cases of the patients’ relatives were very satisfied, 168
cases were satisfied, 21 cases were generally satisfied, 3
cases were dissatisfied, and O cases were very dissatisfied.
The final overall satisfaction rate was 89.28% (200/224).
During the transfer process of the control group, the rel-
atives of the patients were very satisfied in 25 cases, sat-
isfied in 140 cases, generally satisfied in 30 cases,
dissatisfied in 8 cases, very dissatisfied in O cases, and
the overall satisfaction rate was 81.68% (165/202). Strik-
ingly, a significant difference was observed in the trans-
fer satisfaction between the patients’ relatives in the two
groups (Z =4.992, P =0.025).

Discussion

Previous studies have shown that the occurrence rate of
adverse events in the hospital was related to the safety
culture of patients, and a positive safety culture reduces
the occurrence rate of adverse events [17]. Beckmann
et al. [18] pointed out that among the 900 factors related
to adverse events of IHT of critically ill patients, system-
related factors accounted for 46%, and personnel-related
factors accounted for 54%, and both types were associ-
ated with the hospital safety culture. Adverse events of
IHT of critically ill patients can be avoided or reduced
by modifying the hospital safety culture. CUSP model
promotes a safety culture and has been proven to be ef-
fective in many fields [19]. Therefore, it was necessary to
apply the CUSP model to alter the hospital safety culture
to reduce the adverse events of the IHT of critically ill
patients.

The results of this study showed that the scores of
SAQ of each dimension in the observational group were
significantly higher than those in the control group,
while the scores of SAQ of each dimension in the

control group had no significant change as compared to
those before implementation. The dimension of safety
climate of control groups SAQ was positively improved
at post-intervention (4.78 £ 1.31 in the intervention vs.
3.43 £ 0.88 in the control), indicating that CUSP training
significantly improved the safety climate of ICU and the
safety attitude of medical staff, in order to ensure the
safety of patients. These phenomena were consistent
with those in the study by Hsu et al. [20], wherein SAQ
was used to investigate the ICU medical staff that imple-
mented CUSP mode for 2 years, and the results showed
that the dimension of the safety climate improved rap-
idly. A large-scale survey of 103 ICUs in the Michigan
Keystone Project [21] confirmed that after multifaceted
intervention by applying the CUSP model, the ICU med-
ical staff had significantly improved with respect to
teamwork, communication, and identifying and reducing
risk. In another study, the safety culture of the surgical
staff was improved. Hill et al. [22] pointed out thatthe
training and management of the safety culture did not
focus on completing every specific step but needed to
connect each link together, starting from each link that
might be risky; also, adaptive and corresponding changes
were made that encouraged the members to find and
raise problems. Based on the participation and emphasis,
combined with the support of the leadership, the overall
promotion of the safety culture and work, can be
realized.

In a retrospective study of IHT in patients with acute
myocardial infarction, Mueller et al. [23] pointed out
that medical transfer often occurred in the hospital,
which made patients face the potential risk of nursing
interruption. Thus, patients and medical staff experi-
enced some pressure. In a multicenter study in the ICUs
in the USA, the positive awareness of the safety culture
was related to the reduced occurrence rate of adverse
events [24]. The results of this study showed that the

Table 4 Analysis of the causes of adverse events in the observational and control groups [n (%)]

causes of adverse events [n (%)] Control group(n =202) Observational group(n = 224) Xz P

Disease-related 40 (19.80) 28 (12.5) 4222 0.040
Staff-related 18 (891) 9 (4.02) 4.284 0.038
Equipment-related 6 (2.97) 0 4.779" 0.029
Environment-related 12 (5.94) 4 (1.79) 5073 0.024

Footnote: #4.77 was continuous correction
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Table 5 Comparison of transport time between the two groups of patients [n (%)]

Examination N/ Group be; P

items -(r':?:) Observational group (n =224) Control group (n=202)

cT n 203 (90.63) 189 (93.56) 1.246 0.264
T 2252 +441 27544318 13.348 <0.001

MRI n 12 (5.36) 9 (4.46) 0.183 0.668
T 3443 +£535 3923 +592 8.79 <0.001

Operation room n 15 (6.70) 11 (545) 2.851 0.091
T 1644 +3.25 1933 +£3.69 8.594 <0.001

Interventional room n 12 (5.36) 10 (4.95) 2.719 0.099
T 8.02+233 11.53+263 14.606 0

Footnote:Some patients had multiple examinations that need to be calculated repeatedly

occurrence rate of adverse events in the observational
group was 18.30%, which was significantly lower than
that in the control group (37.62%). The analysis of the
reasons indicated that it might be related to the follow-
ing aspects: Firstly, the CUSP model emphasized the im-
portance of multidisciplinary teams and required
stakeholders to participate and discuss the importance
of inter-hospital transfer safety of critically ill patients,
identify potential risks, and integrate these elements into
a list for routine work. Secondly, patient safety was the
responsibility of the whole medical system, and the ob-
servational group was allocated additional transfer
equipment, and the transfer process was improved. Fi-
nally, the CUSP model involved medical, technical, and
logistics administrators, who focused on the details of
the transfer process, manpower and material resources
invested in the program, and provided policy support. In
the cause analysis, the occurrence rates of adverse events
or hidden dangers caused by personnel-related,
equipment-related, and environment-related events in
the observational group were significantly lower than
those in the control group. The analysis of the reasons
indicated that these phenomena might be related to the
following aspects. First, after the definition and classifi-
cation of adverse events were determined in this study,
the team discussed and studied, and the concept of med-
ical and technical personnel changed. After realizing the
importance of the safety of IHT of critically ill patients,
the medical staff evaluated the patients carefully before
the transfer, paid attention to the details, strengthened
the evaluation of each link, and reduced the adverse
events caused by the patient’s condition. Second, opti-
mizing and using the cluster transfer list greatly reduced
the situation of missing materials before transfer. In
addition, after theoretical training, operation training,
and objective structured examination, the staff was calm
and skilled in the face of emergencies, could deal with
the changes in the disease conditions appropriately and
in a timely manner, and reduce the adverse events of

transfer caused by personnel-related factors. Third, after
each building was equipped with transfer elevators and
full-time elevator workers, the patients did not have to
wait for the elevator, which shortened the transfer time
and avoided the lack of oxygen and the electricity of
monitors and ventilators. Thus, the adverse events of
transfer caused by environmental factors and equipment
factors were also reduced.

The results of the study showed that the time spent in
transferring patients to CT room, MRI, operating room,
and interventional room in the observational group was
22.52 + 4.41 min, 8.02 + 2.31 min, 16.44 + 3.25 min,
8.02 + 2.3 min, respectively, which was significantly lower
than that in the control group (27.54 + 3.18 min, 39.23 +
5.92 min, 19.33 + 3.69 min, and 11.53 + 2.63 min, respect-
ively. Tabriz et al. showed that doctors’ participation in
triage significantly reduces the patients’ waiting time for
treatment [25]. The analysis of the reasons for the short-
ening of transfer time indicated that it might be related
to the following aspects. First, after the setting up of spe-
cial transfer elevators and full-time elevator workers, the
waiting time for elevators during the transfer was re-
duced. Second, the optimized cluster transfer list was
used to enable medical staff to prepare the supplies rap-
idly and reduce omissions. Third, communication with
medical technology departments before the transfer was
improved, which reduced unnecessary waiting. Fourth,
the concept of medical and technical personnel had
changed. The examination department arranged a tech-
nician with senior title, and the experienced technical
personnel was skilled in the examination of critically ill
patients, thereby shortening the duration of the process.
After shortening the transfer time, not only the tension
and anxiety of the patients and their relatives were alle-
viated, but also the time of the medical staff was saved.
Also, insufficient oxygen storage caused by the long
waiting time was reduced, and adverse events caused by
insufficient electricity of monitors and ventilators were
reduced. Therefore, shortening the transfer time had
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important clinical significance in reducing the adverse
events of IHT of critically ill patients.

This study showed that positive safety culture not only
promotes the patients’ safety [26] and increases satisfac-
tion. The results of this study found that the satisfaction
of the patients’ relatives in the observational group was
89.28%, while that in the control group was only 81.68%.
The reasons were as follows: the improvement of the
system, the addition of equipment, and the participation
of multidisciplinary teams eliminated the hidden dangers
for the transfer of critically ill patients and reduced the
occurrence rate of adverse events. On the other hand, a
positive safety culture [27] improved the safety and team
environment in the medical unit. After the application
of the CUSP model, doctors focused on the communica-
tion with the patients’ relatives, explaining the time, eco-
nomics, and the physical cost while going to and from
the hospital. Furthermore, the hospital made the overall
arrangements, centralized the necessary examinations,
and reduced the time spent on waiting for the examin-
ation. The nurses paid attention to health education and
psychological nursing before the transfer, which relieved
the anxiety and tension of patients. While arranging the
examination of critically ill patients, medical technology
departments provided senior medical and technical
personnel as possible. These parameters rendered the
technique and communication effective, which made the
patients and their relatives feel safe.

Conclusions

Herein, the CUSP program was introduced into the
study of hospital transfer of critically ill patients, which
optimized the preparation and process at each stage of
transfer while improving the attitude of medical staff to-
wards safety culture. The results showed that the effect
was obvious in the occurrence rate of adverse events,
transfer time, and satisfaction of patients’ relatives to the
transfer process. It had a significant clinical application
in promoting patients’ safety. Nevertheless, the present
study also had some limitations: (1) the sample size was
small, and the research duration was relatively short; (2)
because of the time constraint, only quantitative re-
search was conducted in this study. Thus, it was sug-
gested to expand the sample size in the future studies
and combine the quantitative and qualitative research to
further understand the degree and inner thoughts of
medical staff in the application of the CUSP model; (3)
This study failed to track and evaluate the long-term ef-
fect of inter-hospital transfer program based on the
CUSP model. Additional studies should further expand
the sample size and develop large-sample, multicenter
randomized controlled trials to track the effect of the
intervention for a prolonged period, in order to better
evaluate the effectiveness of the intervention program. It
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can also be used to resolve the safety concerns of the pa-
tients, such as reducing nosocomial infection, accidental
extubation rate, fall incidence, and pressure sore
incidence.
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