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Intra-hospital transport of critically ill adult patients: 
complications related to staff, equipment and 
physiological factors*
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ABSTRACT 
Objective: To identify in the literature the complications related to physiological changes of  the patient, the multidisciplinary team and the 
use of  equipment during the intrahospital transport of  critically ill patients. Methods: Integrative review of  literature, through a search in the 
databases of  PubMED, MEDLINE, and LILACS. Results: We encountered 20 articles, all written in the English language. Studies have shown 
that changes in arterial pressure and heart rate are most common during transport. Of  the adverse events related to problems with the team, the 
lack of  knowledge of  the professional and failure of  communication stood out, apart from those derived from equipment used. Conclusion: 
Transporting the critically ill patient safely requires improving communication between teams, standardizing the actions and equipment used by 
means of  protocols, and identifying opportunities to obtain excellence in service during transport.
Keywords: Transportation of  patients; Patient transfer; Critical care; Inpatient; Clinical symptoms

RESUMO 
Objetivo: Identificar na literatura as complicações relacionadas às alterações fisiológicas do paciente, à equipe multidisciplinar e ao uso de equi-
pamentos durante o transporte intra-hospitalar de pacientes críticos. Métodos: Revisão integrativa da literatura, com busca nas bases de dados 
PUBMED, MEDLINE, e LILACS. Resultados: Foram encontrados 20 artigos, todos escritos na língua inglesa. Os estudos mostraram que as 
alterações na pressão arterial e na frequência cardíaca são as mais comuns durante o transporte. Dos eventos adversos relacionados a proble-
mas com a equipe, destacaram-se, a falta de conhecimento do profissional e a falha de comunicação, além dos provenientes dos equipamentos 
utilizados. Conclusão: Transportar o paciente crítico de maneira segura significa melhorar a comunicação entre as equipes, padronizar as ações 
e equipamentos utilizados por meio de protocolos e identificar intercorrências para obter excelência no atendimento durante o transporte. 
Descritores: Transporte de pacientes; Transferência de pacientes; Cuidados críticos; Pacientes internados; Sintomas clínicos

RESUMEN 
Objetivo: Identificar en la literatura las complicaciones relacionadas a las alteraciones fisiológicas del paciente, al equipo multidisciplinario y al 
uso de equipamientos durante el transporte intrahospitalario de pacientes críticos. Métodos: Revisión integrativa de la literatura, con búsqueda 
en las bases de datos PUBMED, MEDLINE, y LILACS. Resultados: Fueron encontrados 20 artículos, todos escritos en el idioma inglés. 
Los estudios mostraron que las alteraciones en la presión arterial y en la frecuencia cardíaca son las más comunes durante el transporte. De los 
eventos adversos relacionados a problemas con el equipo, se destacaron, la falta de conocimiento del profesional y la falla en la comunicación, 
además de los provenientes de los equipamientos utilizados. Conclusión: Transportar al paciente crítico de manera segura significa mejorar la 
comunicación entre los equipos, patronizar las acciones y equipamientos utilizados por medio de protocolos e identificar complicaciones para 
obtener excelencia en la atención durante el transporte.
Descriptores: Transporte de pacientes; Transferencia de pacientes; Cuidados críticos; Pacientes internos; Síntomas clínicos
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IntroduCtIon

Intensive Care Units (ICUs) are complex areas in 
the hospital for the care of  severely ill patients who 
require specific physical spaces, specialized human re-
sources, and advanced technology and/or equipment(1). 
Despite all the sophistication observed in ICUs, not all 
exams or care required by these patients can be offered 
at the bedside(2), and patients frequently need to be 
transported within the hospital. Intrahospital transport 
is the temporary or permanent forwarding of  critical 
patients within the hospital environment, whether with 
diagnostic or therapeutic purposes(3-4). It is a time of  
potential complications because the patient is out of  
the intensive care environment, vulnerable to factors 
that may culminate in rapid, progressive and avoidable 
hemodynamic alterations(5-6). The decision to transport a 
critical patient is based on the evaluation of  the potential 
benefits of  such transport(4). 

Studies have documented adverse events related to 
variables such as the multidisciplinary team, equipment, 
and physiological alterations inherent to the patient him 
or herself. In this sense, the safety of  patients during 
transport has been facilitated by the development of  
appropriate equipment, trained staff, and the develop-
ment of  specific protocols, since this is a population 
exposed to potential complications and instability that 
is inherent to the primary disease(7-9).

Successful intrahospital transportation directly de-
pends on the planning and work organization of  the 
multidisciplinary team, as well as the use of  appropriate 
equipment(6-7). In this context, an important aspect in 
the transportation of  patients is the prior communica-
tion of  information between the staff  transporting the 
patient and the staff  receiving the patient so that the 
safety and continuity of  health care is reinforced(10). 

In this context, the following question emerged: what 
are the complications experienced by critically ill patients 
during intrahospital transportation? We believe that the 
identification of  these complications can support the 
development of  intrahospital transport protocols for 
critically ill patients, as well as reduce the exposure of  
patients to intrinsic and extrinsic risks inherent to the 
procedure, thus improving safety. Based on this question, 
the objective of  this study was to identify, in the litera-
ture, complications related to the patient’s physiological 
changes, to the use of  equipment, to the multidisciplinary 
team, and to inter-team communication during the intra-
hospital transport of  critically ill patients. 

MEtHod

An integrative literature review was performed. 
The stages followed during this review included(11): 

identification of  a topic and selection of  the study ques-
tion; establishment of  inclusion and exclusion criteria; 
definition of  information to be extracted from papers; 
evaluation of  selected papers; interpretation of  results; 
and presentation of  a synthesis of  results.

The search for papers was performed covering the 
span from August to November 2010 in the LILACS, 
MEDILINE and PUBMED databases and the fol-
lowing descriptors recommended for health sciences 
were used: Patient Transfer, Transportation of  Patients, 
Critical Care, Inpatients, and Clinical Symptoms. De-
scriptors were also searched in Portuguese, Spanish 
and English. Inclusion criteria were papers published 
between 1998 and 2010, written in Portuguese, Spanish 
or English. Exclusion criteria were papers addressing 
the transportation of  non-critical patients and/or inter-
hospital transportation. 

An instrument to store data was developed with the 
following items: title of  the paper, database, author(s), 
year of  publication, language, country of  origin, results, 
and conclusion. 

rEsults

A total of  20 papers addressing the theme were 
identified based on the inclusion criteria. All the pa-
pers were written in English: eight were identified in 
MEDLINE, seven in PUBMED, and the other five pa-
pers were found in more than one database (PUBMED/
MEDLINE) or (PUBMED/LILACS). 

In relation to year of  publication, a larger number 
of  publications (four) was found in 2004, followed by 
1998 and 2009 (three papers each). No papers were 
found in 2000, 2003, 2008, or 2010. 

Most papers (11) were published in periodicals in the 
United States, followed by England with three studies, 
Brazil and Australia with two papers each, and Austria 
and China with one paper each.

The rate adverse events observed during trans-
portation ranged from 30% to 70% of  all cases of  
intrahospital transportation(7,12-13). The most frequently 
observed events included: patients’ physiological altera-
tions, problems in the multidisciplinary team involved 
in the transport, inter-staff  communication, and equip-
ment failure. 

Physiological alterations in the critically ill 
patient being transported

The studies, in general, report a series of  physi-
ological alterations patients may experience during 
intrahospital transport, among them, increased heart 
rate(4,7,12), altered blood pressure(4,7,12), increased intra-
cranial pressure(12), arrhythmias(4,7,12), heart attacks(12), 
altered respiratory rate(4,12), decreased oxygen satura-
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tion(4,7), increase in airway pressure(7), airway obstruction 
by secretion(7), excessive coughing(7), agitation(7), bleed-
ing(7),, hypo/hypercapnia(12), hypoxemia(7,12) and cardiac 
arrest (7,14). Change in blood pressure and cardiac rate 
are the most frequently found. 

These complications may lead to consequences in 
the medium and/or long term, are verified up to four 
hours after transport(12), and are most frequently ob-
served in patients intubated with mechanical ventilation 
having Positive End-Expiratory Pressure (PEEP), and 
the use of  continuous vasoactive drugs(13).

Among trauma patients on mechanical ventilation, 
a study reported that 604 unexpected events occurred 
in 230 transports and 30 different types of  physiologi-
cal alterations were listed, such as severe hypotension, 
reduced intracranial pressure, cardiopulmonary arrest, 
pneumothorax, bronco aspiration, and chest pain, 
among others(14). 

Another adverse event frequently observed during 
transport is change in arterial blood gasometry. A study 
reported that about 17% of  the transported patients ex-
perienced variations in pH>0.07, while respiratory alkalosis 
was the most frequently observed. This fact is probably 
due to a prior increase of  the fraction of  inspired oxygen 
(FiO2) from the ventilator in an attempt to minimize reduced 
oxygenation of  the patient during the transport(9).

Contrary to the other studies previously described, 
one review paper indicated that of  the 245 critical patients 
transported with a large variety of  diagnoses, no adverse 
event or significant therapeutic intervention was observed 
and the most common indication in most transfers was 
diagnostic investigation(15). 

Multidisciplinary team involved in the trans-
port/inter-team communication

The transport is performed by various health workers, 
though the most frequent participants are nurse techni-
cians(16). Some authors recommend at least two trained 
people to accompany the patient to ensure successful trans-
portation(9,17). Studies indicate that the rate of  adverse events 
during the transport of  patients is lower when physicians 
with more experience transport critically ill patients, when 
compared to less experienced physicians(9). 

The importance of  the transport to be performed 
by qualified individuals was described in another study(18) 
reporting a rate of  15.5% of  adverse events in transports 
performed by a specialized team; when the transport is 
performed by non-qualified individuals, the incidence of  
adverse events is above 75%. 

The presence of  the nursing staff  is essential during 
the transportation of  patients because it reduces the 
incidence of  adverse events. The analysis of  profes-
sionals involved in the occurrence of  events during 
transport shows that the incidence of  events triggered 

by the nursing staff  was smaller when compared to the 
medical team (22% and 26% respectively) and similar 
to that found among other health workers (22%). Ad-
ditionally, the incidents that did occur were primarily 
detected by nursing professionals (82%)(7). 

Among the adverse events that occur during transporta-
tion due to problems within the staff, we highlight a lack 
of  knowledge and communication failure. Human factors 
contributing to incidents add up to 54% of  the total and are 
related to errors due to a lack of  knowledge (22%), nature 
of  routines (18%), inexperience (8%), and technical 
problems (6%). Among the factors related to lack of  
knowledge are errors of  judgment, recognition of  prob-
lems, haste, and lack of  attention, failure in following 
protocol, and inappropriate preparation of  equipment 
and/or patients(7).

Other authors go deeper in the estimation of  oc-
currences due to failure in communication between the 
teams, especially when the patient’s destination is an 
ICU(19). The transportation of  critical patients requires 
a careful strategy, especially in relation to inter-staff  
communication, in order to identify basic information 
related to the patient such as age, weight, diagnosis, 
destination and procedure, hemodynamic stability, 
respiratory pattern, venous access/administration of  
medication, and transmission of  such information to 
the team receiving the patient(5,10,17). 

One of  the great obstacles indicated by the nursing 
team is a communication barrier. There would be fewer 
difficulties if  the teams interacted in a calm environ-
ment(10). We highlight that important information may 
be lost if  the professionals involved in the transfer of  
patients do not use the time required to obtain informa-
tion when nursing shifts change or when they do not 
know the patients’ real clinical conditions(20).

Two studies are in agreement when they report that 
the supply of  patient information via telephone before 
the patient is transferred reduces difficulties upon ad-
mission at the receiving unit, in addition to alleviating 
the professionals’ anxiety and stress and facilitating the 
continuity of  patient care(10,17).

The protocol “Ticket to ride” was implemented in 
the United of  States to improve communication during 
the transportation of  patients. In the form of  a check-
list, this system focuses on the standardization of  infor-
mation concerning the patient’s clinical condition and 
strengthens interactions between the team and patient 
during transportation(20). The purpose of  the study was 
to establish a protocol to ensure the safety of  patients. 

The use of  criteria to identify safety is essential, such 
as: resources needed by each patient during transporta-
tion; check whether the patient is the correct patient to 
be transported; ensure that information concerning the 
patient is transmitted in a standardized manner among 
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the unit of  origin, transport team, and unit of  destina-
tion; continuous maintenance of  care during the entire 
process of  transportation and while the patient is out 
of  his/her unit of  origin; and an evaluation of  the real 
need to transport the patient(18).

Some authors are emphatic when they state that an 
absence of  coordination, lack of  focus on the patient’s 
real needs, and non-adherence to procedures increase 
the number of  adverse events during transportation(10).

A study conducted in Australia observed 101 inpa-
tient transfers and recorded 420 errors with an average 
of  four errors per transportation. The most frequent 
error was inappropriate delegation of  transport (43.1%), 
followed by problems in the identification of  patients 
(41.9%), inappropriate preparation of  patients for 
transport (7.4%), inappropriate control of  infection, 
and non-adherence to specific precautions during trans-
port (2.9%), inappropriate preparation of  the transport 
team (2.1%), the use of  an inappropriate vehicle for 
transportation (2.1%), and equipment failure (0.2%)(21).

Therefore, we suggest that the coordination of  
transportation be organized by a nurse, who should 
give priority to performance measures to ensure ap-
propriate monitoring and to optimize the satisfaction 
and comfort of  patients(4,8). 

Failure in equipment used in the transportation
In relation to equipment failure, one study reported 

that 45% of  the events occurring in the transportation 
were related to the equipment used and were divided 
into four groups: 1. Ventilation equipment (discon-
nection, empty oxygen cylinders, perforated bags/
improper sealing); 2. Infusion equipment (battery died, 
end of  medication without the possibility of  immediate 
replacement); 3. Monitoring equipment (malfunction, 
battery died, interference, malfunctioning of  arterial 
line, unsuitable screen display); 4. Intravenous access 
(disconnection, difficulty reaching lines, filing/inap-
propriate size of  lines, difficulty in administering fluids 
during transport)(19).

Other studies indicate similar data concerning prob-
lems with equipment, such as accidental extubation, 
failure in continuous infusion pumps – interruption 
of  the infusion of  vasoactive drugs, disconnection of  
electrodes, cardioscope, unloading monitors, loss of  
venous access and/or disconnection of  the mechanical 
lung ventilator. These authors assert that complications 
due to equipment were errors committed by the staff  
and were often avoidable(4,5,7-9). 

Another problem identified during transporta-
tion was the possibility of  the oxygen in the cylinders 
running out because patients mechanically ventilated 
require sources of  oxygen sufficient for the transpor-
tation to be concluded without incidents. One study 

described the duration of  oxygen cylinders, including 
base and size, fraction of  inspired oxygen (FiO2) and 
minutes of  ventilation. The results showed that the real 
duration of  the cylinder is, on average, 12% longer the 
cylinder’s estimated duration(22).

A hospital in the United States created a spreadsheet 
containing all the adverse events that jeopardize the 
safety of  patients during transport. Among such events 
were included problems related to oxygen, especially 
empty cylinders or oxygen flow below the patient’s 
need, delay in treating intercurrences, wrong destina-
tion and/or patient, in addition to issues related to the 
monitoring and satisfaction of  patients(20). Therefore, 
it is extremely important to verify the technical condi-
tion of  the equipment to be used during transportation 
prior to use(9). 

For each preventive action performed before trans-
portation, there is a level of  recommendation and a 
degree of  evidence, as described in Table 1(3).

table 1. Recommendations and degree of  evidence of  preventive 
actions performed before the transport of  critical patients

recommendations rl/dE

1. Monitoring of  hemodynamic and respiratory 
conditions 

1A

2. Knowledge concerning the patient’s clinical 
condition

1B

3. Evaluation of  risk/benefit of  transport 2A

4. Training and improvement of  professionals 1A

5. Precautions concerning physiological complications 
and equipment failure

1A

6. Organization and division of tasks by the transport staff 2B

7. Composition of  the transport staff: 
Physician and Nurse  
Physician, Nurse and Physical Therapist 
Physician, Nurse and Nursing Auxiliary 
Physician and Nursing Auxiliary

1A
2A
2C
2C

8. The use of  a gurney during transport 1A 

9. The use of  infusion pumps and portable respirators 1A 

10. The use of  a monitor/defibrillator and pulse oxymeter  1A  

11. Presence of  briefcase drugs box during transport 1B

12. Check the briefcase drug box and intubation 
material before the procedure

1B

13. Check the gas levels of  cylinders 2A

14. Use of  conventional gurneys and infusion pumps. 2B 

15. Use of  manual ventilation and capnography 2B 

16. Periodical maintenance of  material  2C  

*RL- Recommended levels/DE- degrees of  evidence
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dIsCussIon

This study’s results show that actions are not al-
ways performed with caution and individuals do not 
always follow the plan. The goal of  minimizing risks 
patients are exposed to during transportation is not 
being achieved. 

There is a need to plan intrahospital transport and 
to pay greater attention to technical and human condi-
tions concerning such transport, especially in relation 
to equipment batteries and the staff  responsible for 
the transport. 

One of  the ideas extensively described in the analyzed 
papers addresses the benefits of  care protocols that orga-
nize the procedure and avoid complications that may occur 
during the intrahospital transport. The protocols involve 
planning, and a trained and organized staff, as well as the 
use of  appropriate equipment to ensure the success of  
the entire process(3). 

The development of  care protocols is intended to 
standardize and systematize the conduct of  the staff  
in order to reduce variation in medical practice, to im-
prove care delivered to patients and reduce the request 
for exams and services that are sometimes unnecessary. 
The development of  routines and protocols encourages 
the acquisition of  knowledge by the team, improves its 
communication, favors the coordination of  care and the 
monitoring of  results(23). 

The Joint Commission on National Patient Safety 
Goals recommends that facilities establish protocols to 
improve the shift change between the units involved in 
transport, and the results are promising both in terms of  
safety and patient satisfaction(20). 

One study evaluated efficiency in the transport of  criti-
cally ill patients through four safety indicators: circulation, 
respiration, equipment, and duration of  transport from 
the unit of  origin to the destination unit and the patient’s 
return to the hospitalization unit. After the implementa-
tion of  continuing education actions, implementation of  
protocols, and inspection of  equipment prior to transport, 
the results based on the four indicators showed that the 

quality and safety of  transport improved and a reduced 
number of  events was observed in this procedure(21).

However, the implementation of  protocols requires 
professionals to be aware of  the importance of  institu-
tional routines; otherwise, its applicability is nullified. That 
is, actions would be inefficient in the prevention of  errors 
due to the professionals’ low adherence. Thus, we defend 
increased adherence to the existing guidelines as a strategy 
to improve the procedure before resources are invested 
in new processes(21). 

ConClusIon

The intrahospital transport of  critically ill patients 
can generate considerable risks with immediate con-
sequences, such as the patient’s abrupt physiological 
deterioration, which often leads to a long and difficult 
recovery. These patients require appropriate technologi-
cal support and trained staff  capable of  foreseeing risk 
situations, identifying conditions, and more importantly, 
of  acting immediately. 

Difficult interaction and poor communication between 
the origin and destination teams contributes to a significant 
increase of  complications in the transport. Therefore, 
nurses play an essential role in transmitting information, 
and should be sensitive to their patients’ real needs. 

Constant training and improvement of  the profes-
sionals involved in intrahospital transport, such as the 
standardization of  actions and equipment required for 
the clinical monitoring of  patients, should be available 
to prevent and minimize adverse events, in order to 
achieve excellence in patient care and safety. 

Health facilities should standardize, through proto-
cols, how patients are transported. The health workers 
involved in the transport of  patients should be aware 
of  information relevant for their clinical condition. 

Finally, transport standardization means improved 
communication, appropriate equipment used in each 
case of  transportation, professionals able to identify 
and resolve potential intercurrences, minimizing errors 
and increasing the safety and satisfaction of  patients. 
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