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Abstract

Introduction: Although intrahospital transportation of critical patients
from the emergency department (ED) is inevitable, it could also result in
life-threatening situations. These situations, referred to as unwanted or un-
expected events, mainly happen during the transportation of patients for
diagnostic imaging or invasive procedures and result in a wide spectrum
from vital condition changes, mental condition changes to cardiopulmonary
arrest and death. Emergency departments have a high risk of facing such sit-
uations because these units are the first admission door of critical patients.
Material and methods: This cross-sectional study was conducted prospec-
tively, after interviewing the doctors who work in the ED actively, and by
filling out the forms which were already prepared by the participants. Sta-
tistical analysis was performed according to the data received, and results
were compared to the literature.

Results: Three hundred and forty-seven doctors from 52 hospitals were in-
cluded in the study. 59.4% (n = 206) of them were working at EDs which
had more than 500 patients admitted. 51.9% (n = 180) of doctors stated
that they performed 10 or more critical patients’ transport every day from
their ED. 86.7% (n = 301) of the participants stated that usage of control
checklists would decrease the rate of unwanted situations and stated that
they wanted to use them.

Conclusions: Intrahospital transportation of critical patients from the emer-
gency room is a subject that should require attention by emergency room
doctors, and using educated personnel, proper equipment, standardized
protocols and control checklists will decrease the frequency of unwanted
situations effectively.
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Introduction

Although intrahospital transportation of critical patients from the
ED is inevitable, it could also result in life-threatening situations. Criti-
cally ill patients also have increased in-hospital mortality rates. In spite
of the precautions taken during in-patient transportation, all of the
unforeseen events that cause deterioration in the clinical situation of
the patient or trauma of the patient (such as falling off the patient trol-
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ley) and all previously unpredictable events are
defined as unwanted status. In the meantime,
many unexpected events can be experienced
such as head and extremity traumas due to fall-
ing from the patient trolley, inadequate or over-
dose of the drug infusion, inadequate respiratory
support, increased/decreased heart rate, sudden
increase or decrease in blood pressure, detach-
ment of oxygen probe, dislocation or obstruction
of the endotracheal tube in intubated patients,
dislocation of the nasogastric tube, dislocation
of the urinary catheter, and removal of the arte-
rial or venous catheter. In order to reduce the in-
cidence of these events, transport of the critical
patient should be performed by a team trained
in this field, suitable equipment and checklists
should be used, and if the patient’s clinical con-
dition is not suitable, the transport should not be
done until the patient is stabilized [1-4]. Emer-
gency departments have a high risk of facing
such situations because these units are the first
admission door of critical patients. The factors
that determine the risk of unwanted situations
during transport of critically ill patients from the
ED to other intrahospital departments consist
of the following: patient related, transport per-
sonnel related, transport equipment related and
transport environment related [5]. Patient related
factors are: severity of current disease, patient’s
hemodynamic condition, number of transports
in the hospital. Transport personnel related fac-
tors are: personnel’s training status, number of
personnel, and experience of personnel [6]. De-
spite the fact that many procedural security pre-
cautions are taken during the transport of these
critical patients, there is not a standard protocol
that is accepted and used globally. In one study, it
was pointed out that the rate of unwanted situa-
tions during critical patient transport is 10-70%
[7]. Such a high rate emphasizes the importance
of this matter clearly. Many departments use the
critical patient transport guidelines which were
prepared by their own associations [8-11]. De-
spite all of these precautions, critical patients
still face higher risk of mortality and morbidity
during intrahospital transport [12-14]. Careful
planning, usage of proper and educated person-
nel, and sufficient equipment can decrease this
risk level [9, 15]. It is also emphasized that fre-
quent practice of doctors, nurses and personnel
who have the task of intrahospital transport is
quite important to decrease the rate of unwant-
ed situations [4].

Emergency departments are fateful units be-
cause of the fact of being critical patients’ primary
application unit. These patients are transported
to other units of the hospital in order to undergo
radiological imaging and invasive procedures and

many unwanted situations can be encountered
during these transports. Another factor that is
responsible for increasing the risk of unwanted
situation is the crowdedness of EDs. By the year
of 2017, 137 million patients were admitted to
the EDs in the United States, which has a popu-
lation of 326 million people. On the other hand,
this number exceeded 100 million in Turkey, which
has a population of 81 million. The number of ad-
missions to the ED being so high results in some
difficulties. Despite many studies about intrahos-
pital transport of critical patients in the literature,
there are very few about intrahospital critical pa-
tient transport from the ED.

In this study, determination of rights and wrongs
related to intrahospital critical patient transpor-
tation from emergency rooms was intended. It is
thought that the study results can be compared to
other studies in the literature and they will provide
guidance for other studies in the future.

Material and methods

This prospective cross-sectional study was
performed in a total of 52 hospitals (government
hospitals, private hospitals, training and research
hospitals and university hospitals) which are locat-
ed in four cities in the Marmara Region which is
located in the northwest of Turkey and holds about
one fourth of inhabitants of the country. The study
was started after getting permission from the local
ethics committee. A total of 347 doctors accept-
ed to participate to the study. During the hospital
visits, emergency physicians, emergency residents,
or chiefs who were on duty at the time were in-
terviewed and the ones who agreed to participate
in the study were read the informed consent form
and signed. Then the participants were given the
form which included 26 questions about partici-
pants’ demographic data, the protocols of critical
patient transport in their hospital and the “Intra-
hospital Critical Patient Transport Quick Checklist”
(Appendix 1). The checklist that was presented to
the physicians in this study is the most widely ac-
cepted and used checklist among the checklists for
clinicians. There are also other checklists that are
commonly used (Appendix 2, 3).

The participants were asked if they want to
use the “Critical Patient Transport Quick Check-
list” in their daily practice in the last question of
the form. Statistical evaluation was performed by
using 10240642 serial code IBM SPSS Statistics
for Windows, Version 19.0. (Armonk, NY. USA, IBM
Corp.) The frequencies and percentages were giv-
en as descriptive statistics. The x? test was used
to evaluate the relationship between qualitative
variables. While assessing the relationship be-
tween qualitative variables when the result ended
up below 5%, Fisher’s exact test was used.
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Results

The study was performed with 347 doctors who
work actively in ED. Out of visited hospitals, 10
(19.2%) were university hospitals, 8 (15.4%) were
private hospitals, 15 (28.8%) were training and re-
search hospitals and 19 (26.6%) were government
hospitals. Out of doctors who participated in the
study, 96 (27.7%) worked in university hospitals,
169 (48.7%) in training and research hospitals,
16 (4.6%) in private hospitals and 66 (19%) in gov-
ernment hospitals. The demographic characteris-
tics of participants’ hospitals are shown in Table I.
Most of the participants (60.3%, n = 209) were
working in hospitals that had daily admission to
the ED of more than 500 patients.

22.5% (n = 78) of participants stated that more
than 1000 patients applied to their ED, and 37.8%
(n = 131) of them remarked this number between
500 and 1000. When the participants were asked
about the total percentage of critical patients ad-
mitted to the ED, 20.7% (n = 72) stated the rate as
10-15%, 32.6% (n = 113) of them stated this rate
as 5-10%. When they were asked if profit and loss
account was performed before transport, 90.5%
(n = 314) of the participants answered “yes”. Most
of the participants (n = 278, 79.5%) stated that
1-20 critical patient transports were performed
daily in the ED. All of the participants replied “no”
to the question which asked “if there was a writ-
ten procedure or control checklist during the trans-
ports”. But 163 (47.0%) participants stated that
they always followed non-written and customary
procedures. Only 69 (19.9%) remarked that they
had a special patient transport team. Only half of
the participants (n = 179, 51.6%) stated that the
personnel in the team had received advanced life
cardiac support education. It was determined that
only 21.6% of the personnelin these teams had re-
ceived critical patient transport education periodi-
cally. The frequency of adverse events in hospitals
where critical patient transport was carried out
by trained teams was 2%. This rate was up to 9%
in the transfer by uneducated teams. When both
conditions were compared, a statistically signifi-
cant difference was found in the hospitals where
there were trained teams (p = 0.018). Two hundred
and nine (60.2%) participants stated that they en-
countered an unwanted situation during critical
patient transport from the ED before. One hundred
and eighty-eight (54.2%) participants stated that
they encountered an unwanted situation in 1 out
of 20 transports. The general incidence of unwant-
ed events was only 5% in our study. While this rate
was below 1% in hospitals using checklist for crit-
ically ill transport, this rate was found to be up to
12.2% in clinics that did not use any standardized
protocol and this difference was statistically signif-
icant (p = 0.024).When the participants were asked

Intrahospital critical patient transport from the emergency department

about the most common adverse events they en-
countered, saturation changes were obtained with
a maximum rate of 23% (n = 80). This was statisti-
cally significantly higher than other adverse events
(p = 0.02). One hundred and thirty-nine (40.1%)
participants stated that they used transport ven-
tilators during intubated patient transports. Only
82 (23.6%) used an infusion pump in order to
maintain fluid resuscitation during patient trans-
ports. When the groups that used a bag valve mask
(40.1%, n = 139) during the transport and used
a transport ventilator (59.9%, n = 208) were com-
pared with each other in terms of unwanted event
development rate, no statistically significant differ-
ence was found between them (p = 0.08). Howev-
er, when the group using the infusion pump during
transport (23.6%, n = 82) and the group that did
not use one were compared to each other in terms
of unwanted event development rate, the rate of
unwanted events in the group using the infusion
pump was 2.4%, while this rate was found to be
8.7% in the group that did not use one and this
was statistically significant (p = 0.028). The list and
frequency of unwanted events that participants
faced in the ED are shown in Table II.

When they were offered to assess if the “Intra-
hospital Critical Patient Transport Quick Checklist”
would be useful for patient and staff security, most
of them (n = 316, 91.1%) replied “Yes”. 86.7%

Table I. Demographic characteristics of partici-
pants and hospitals

Arch Med Sci 2, February / 2020

Official duty in the Emergency Department N (%)
Chief 32(9.2)
Emergency physician 69 (19.9)
Emergency resident 181 (52.2)
Junior doctor 65 (18.7)
Daily patient admission to ED:
100-200 63 (18.2)
200-500 75 (21.6)
500-1000 131 (37.8)
More than 1000 78 (22.5)
Rate of critical patients:
1-5% 59 (17)
5-10% 153 (44.1)
10-15% 113 (32.6)
More than 15% 22 (6.3)
How many critical patient transports do
you perform in your ED daily?
1-10 167 (48.1)
10-20 109 (31.4)
20-30 54 (15.6)
More than 30 17 (4.9)
339
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Table Il. Unwanted events during critical patient

transport
Unwanted event N (%)
Patient related:
Saturation change (increase/decrease) 80 (23.1)
Arterial blood pressure change 42 (12.1)
(increase/decrease)
Convulsion 9 (2.6)
Change in respiratory rate 35 (10.1)
(increase/decrease)
Cardiopulmonary arrest 4(1.1)
Transport equipment related:
Detachment of oxygen probe 54 (15.6)
Infusion pump related 22 (6.3)
Detachment of endotracheal tube 15 (4.3)
Dislocation of urinary catheter 24 (6.9)
Dislocation of vascular access 34 (9.8)
Transport team related:
Improper placement of the patient on 20 (5.7)
the patient trolley
Fall of the patient from the patient trolley 8 (2.4)
Total 347 (100)

(n = 301) of them stated that they wanted to use
the checklist in their hospitals for daily practice.

Discussion

Critical patient transport is a fateful procedure,
because it has high potential risks. Many param-
eters effect this matter in terms of patient and
staff security. The point that should be considered
primarily is whether the transport is necessary or
not. Before every transportation, a loss and profit
account must be performed and the decision must
be made after it. In a study [16] which included
180 critical patients, it was found that only 3.4%
of transports were actually necessary. The rest of
the transport decisions were made without mak-
ing enough evaluation. In our study, a very high
percentage of participants (90.5%) stated that
they made a loss and profit account before trans-
portation. It is arguable whether this evaluation
would be trustable since there is not a standard
protocol which they can use.

In the studies performed earlier [17, 18], it is
shown that the percentage of unwanted situa-
tions varies from 6% to 71.1%. In our study this
rate was found to be 5%, which was very low. We
think that the reason for this rate being so low is
the result of participants assessing only major sit-
uations (cardiopulmonary arrest etc.) as unwant-
ed situations. But it should not be forgotten that
during the transport, even the acceleration-decel-
eration due to stretcher movement is an unwant-

ed situation for a patient with intracranial hem-
orrhage.

In another study [19] the frequency of unwant-
ed situations during intrahospital critical patient
transport performed by special organized team
was found to be 15%, and when this was per-
formed by untrained personnel it increased to
more than 75%. In our study, 51.6% (n = 179) of
participants stated that they had a special trained
team for this procedure, but only 29.4% remarked
that these team members attended periodical
training. In contrast, 60.2% of participants said
that they had encountered unwanted situations
during patient transports. We think that the per-
centage being this is high is a result of the inef-
ficient training and not having a standard proce-
dure. When it is considered that the unwanted
situation percentage is decreased dramatically
when the transport is performed by specially
trained personnel, the importance of this team
presence and the importance of periodical train-
ing-education will be understood better.

When the equipment used during the trans-
ports was evaluated, 40.1% (n = 139) of partici-
pants stated that they used a bag valve mask for
intubated patient transport, and 23.6% (n = 82)
stated that they used an infusion stand during
fluid resuscitation. Particularly critical patients in
need of intensive care are also in need of vaso-
pressor support, and the use of an infusion pump
is important to achieve this support. We think that
such low rates increase the equipment related
problems associated with unwanted situations.

When the hospitals were compared in terms
of the rate of unwanted situations, this rate was
found to be highest in government hospitals with
72.7%, and this situation was statistically sig-
nificant (p < 0.05). We think that the reason for
such a high rate is related to excessive patient
admission to government hospitals’ EDs. Anoth-
er important point in intrahospital critical patient
transport from the ED is patients’ cardiac monitor-
ing. In a study [20], it was found that monitoring
makes the patient follow-up safer and decreases
the rate of unwanted situations significantly. Also
in our study, it was found that a very high per-
centage of 99.4% of patients were followed up
with defibrillator during transport. Monitoring the
critical patients with a defibrillator has vital im-
portance due to opportunities for a quick reaction
to dysrhythmias (ventricular fibrillation etc.) that
could happen.

When the hospitals were evaluated in terms
of having a standard procedure on critical patient
transport, the highest rate with 60% was found
in university hospitals and it was found to be sta-
tistically significant (p < 0.05). We think that this
is due to fact that universities are more sensitive
in this regard and also it could be related to low-
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er patient admission rates. But when the hospi-
tals were compared in terms of having a special
trained personnel transport team, the result was
statistically insignificant (p > 0.05). We think that
it could be related to insufficiency of giving impor-
tance to this matter and the insufficient number
of transport personnel.

There are some limitations in our study. First of
all, most of the unwanted events are not recorded
due to official and judicial concerns. Therefore, it is
not possible to obtain clear information about the
types of events and their real numbers. Therefore,
these data could not be included in our study. The
information on unwanted events is based solely
on the clinicians’ declaration of the study form.
There may be changes in terms of rates in real life.

There are many checklists and guidelines pre-
pared to prevent all these mentioned unwanted
situations [9, 21-25]. In a study [11], it was pointed
out that usage of these checklists and guidelines
decrease the rate of unwanted situations. In our
study, it was determined that despite not already
having a standardized checklist or guideline for all
of the EDs, still a high percentage of emergency
room doctors have positive opinions about such an
attempt.

In conclusion, critical patient transport from
the ED to other units of the hospital has vital im-
portance due to including high risks. The transport
should be performed by trained and experienced
personnel in order to decrease these risks and
proper equipment should be used during this pro-
cess. If every ED used a standardized protocol and
checklist it would help to decrease the rate of un-
wanted situations.
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Appendix 1. Critical patient transport quick checklist
Systematic control points before each patient transport:

EQUIPMENT/HOSPITAL PREPARATION:

e Patient label
— Preparing the appropriate equipment for the procedure
— Effective medication, O, and battery reserve
e Circulation
— Isolated and safe venous access (fast injection,)
— Medication (emergency, sedation, analgesia, paralytic agents)
— Alarm settings and activation (ECG, intra-arterial pressure)
e Breathing:

— Ensuring the safety of the tube and confirming the position with direct graphy

— Adjustment of mechanical ventilation according to the patient
— Intubation equipment, bag valve mask, portable aspirator etc.

TRANSPORT TEAM

oo0oo Ooogo ooga

+ At least 3 accompanying persons (including a physician with knowledge of the medical history

of the patient)

TRANSPORT ORGANIZATION

» Confirmation of the time of the process will be performed
» Transport route open, elevators and emergency room accessible

O
O

 Operation equipment (O, and electrical equipment, ventilator, aspirator) required for continuation

of treatment throughout the procedure

CLINICAL STABILIZATION OF THE PATIENT
» Appropriate preparation for each patient’s clinical condition:

— Circulation: hemodynamic optimization (blood volume, vasopressors), hemostasis
— Respiration (orotracheal intubation, chest drainage, synchronization with mechanical

ventilator)
» Neurological status: pupillary, GCS, intracranial pressure
e Sedation —analgesia — neuromuscular blockade — hypothermia
* The fractures are stabilized, burns and scars are covered
« Head lifted (if possible) (to prevent intracranial pressure increase)

|

ooooo goo
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Appendix 2. Leiden University Medical Center Checklist [25]

Patient label

Date (dd/mmyyyy)

Time of start transport [hhjmm)

Time of arrival in ICU (hhfmm)

Procedure
O CT-Scan | O MRI | O Angiography
O Other |

Purpose of transport
O Diagnostic ] O  Intervention

O Diagnostic and intervention

Equipment/materials YES | NO | NA In case of CT-Scan with contrast YES | NO | NA
Transport bag present Intravenous cannula 18GA present
Transport trolley fully charged Oral contrast administered
Defibrillator present If “YES™:
Manual resuscitation bag present Renal protection according to protocol
Sufficient oxygen level
Checklength of i.v. tubes
In case of MRI; extend length i.v. tubes Monit YES | NO | NA
Shut off necessaryi.v. tubes EtCO2 monitoring present
Checkand set visual and audible alarm
Medication YES | NO | NA
sufficient intravenous medication
Additional intravenous sedatives Transport ventilator YES | NO | NA
Additional intravenous inotropics Turn on the oxygen
Additional medication Put HME filter between ventilator and ET/TT
Additional infusion pump Checkand set visual and audible alarms
Additional intravenous fluids
Stop enteral nutrition | ET/TT depth (cm) | |
Stop enteral insulin
Administrative YES | NO | NA
Register baseline vital signs overleaf
Switch patient in PDMS to “Transport”
Radiology department informed
Fill in MRI safety questionnaire
Arch Med Sci 2, February / 2020 343
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Appendix 3. University of Texas Medical Branch adult critical care transport checklist

RN RT
Nursing - Prior to transport Initials | Initials

RN given 45 minute notification from procedural area to prepare

Oral contrast given or 20g IV in antecubital (AC) vein obtained (for CT PE protocol) (If no AC IV can be
obtained, consider alternative of VQ scan)

Upon notification of procedure, verify with MD that test is needed and consent obtained.

IF NOT Vented: Full oxygen tank obtained. RN will bring ambu bag with mask.

Transportation present

All invasive lines assessed and secured. All IV fluids and drips assessed for adequate amount.

If going to MRI: MRI checklist is completed. Retrieve MRI pump (from MRI; max 3 pumps available).
btain MRI pump tubing for needed infusions and add to Baxter tubing. Prepare infusions on MRI pump.

Portable monitor obtained for continued level of care monitoring. Alarms set as appropriate for patient.
All equipment checked for function and battery length

If chest tube present, can patient tolerate chest tube to H,0 seal during transport or at target site?
Test patient on H,0 seal before transport as instructed below:

Mg_gﬂm{_ﬂt@_ patrent must tolerate HZO seal twice rhe antrcfpared rmnspod time.

If the patient is in PAGU and PACU nurse is transpomng patient, Anesthesia faculty aware that nurse will
be off the unit (Faculty: )

RN RT
Respiratory Therapy - Vented Patients - Prior to transport Initials | Initials

Obtain ambu bag with face mask and PEEP valve. Oxygen tank is FULL. One disposable ETCO, check
device available.

Transport ventilator set up and trialed to assess patient tolerance and stability. /If PEEP < 8 and Fi0,, < 50%,
MD approval and order may be obtained for transport via manual bag/valve ventilation in situations in
which a delay may be incurred and a risk: benefit ratio has been evaluated. Portable continuous ETCO,
monitor in place.

RN RT

Nursing/Respiratory Therapy - At procedural site Initials | Initials

Switch to procedural area monitor if available. Transport monitor plugged in and charging.

Report given to procedural area RN (if ICU RN is not staying, and patient is going to an area other than
Cardiac Cath Lab or Gl suite, physician order is required)

RN confirms vital signs are stable prior to leaving patient

RT places patient on procedural area ventilator

RT and RN agree that patient’s respiratory status is stable and RT may leave
RT will stay with patient if patient remains on transport ventilator
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