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ABSTRACT
Objective: To evaluate the operational conditions of crash carts in all clinical and 
surgical hospitalization units of public hospitals in a region in Southern Brazil. Method: 
Quantitative, cross-sectional study to evaluate crash carts in adult clinical and surgical 
hospitalization units. The data were collected through a checklist containing 16 
continuous variables. Results: Nineteen crash carts in nineteen units were evaluated. 
Analysis shows that the most frequent problems were excess of equipment and its lack 
of organization, medication in incorrect compartments and/or with no identification, 
and inappropriate environment for transportation. Conclusion: The most relevant 
factors that possibly interfere with the operational conditions of crash carts are directly 
related to the organization and management of material resources, which may lead to 
the reduction of its functionality during patient care. Such problem may be solved by 
readjusting items and performing frequent verification.
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INTRODUCTION
Cardiopulmonary arrest (CPA) consists of the inter-

ruption of circulatory and respiratory functions, leading to 
irreversible brain injuries and death if the patient is not imme-
diately cared for. Time until this complication is treated is the 
primordial factor for patient prognosis: every minute without 
intervention is estimated to reduce survival odds by 10%(1). 
This is thus considered one the severest clinical emergencies.

Treating CPA in the hospital environment requires the 
multiprofessional team to be quick in recognizing clinical 
signs and starting Cardiopulmonary Resuscitation (CPR) 
maneuvers(2). The availability of equipment and medication 
for patient assistance is crucial during this event; these are 
provided through a mobile cabinet called Crash Cart (CC), 
which must be present in all hospital units.

The CC includes medication and equipment used for 
treating CPA. Its standardization in Brazil was proposed 
by the Brazilian Cardiology Society (Sociedade Brasileira de 
Cardiologia – SBC), guided mainly by directives from the 
American Heart Association (AHA)(3). Such standardization 
aimed at homogenizing the content and number of avail-
able items to organize and provide only what is needed to 
reduce the time of response to treatment and avoid wast-
ing equipment(4).

The lack of identification in equipment and medications, 
their disorganization and excess or scarcity of equipment in 
the CC makes it harder to visualize items quickly, interfer-
ing with the treatment and compromising patient safety. In 
ideal conditions, when dealing with the CC and opening 
its drawers, it should be possible to see all the items to, in a 
few seconds, select the ones which are necessary for treat-
ment(4). This applies mainly to the medication and solutions 
drawer since a mistaken administration of intravenous solu-
tions may, among others, lead to irreversible damage or even 
patient death(5).

Safety is considered a basic principle in health assistance 
and may be defined as the reduction of risk of unnecessary 
damage associated to healthcare in face of potential dam-
age(6). A study conducted in Brazil on how nursing teams 
treat CPA has shown, in part of the observed cases, the team’s 
difficulty in finding the equipment in the CC(7). These data 
reinforce the importance of standardization, of drawer iden-
tification, and of maintaining only what is necessary inside 
the CC, avoiding waste of material resources and reducing 
time for accessing the items while promoting actions for 
patient safety(8).

In hospital units, the responsibility of organizing and 
maintaining the CC lies on the nurse, who is the technical 
responsible for assembling, checking, and replacing equip-
ment and medication. It is mandatory to check the seal and 
the blades for tracheal intubation, perform defibrillator tests, 
verify the amount of oxygen in the cylinder, and other items 
or aspects which guarantee the CC’s daily functionality(9-10). 

Thus, considering that this is a fundamental item for CPA 
treatment, whose responsibility for organization and main-
tenance is the nurse’s, the CC is also an important element 
in the promotion of safe care, which is part of patients’ right 

to the best service, an ethical compromise of Nursing. With 
the objective of analyzing the conditions of the crash carts 
for safe and effective treatment to patients during CPA, the 
following question is posed: what are the operational condi-
tions of crash carts in clinical and surgical hospitalization 
units in public hospitals? To provide an answer, the general 
objective was analyzing the operational conditions of crash 
carts in clinical and surgical hospitalization units.

METHOD

Study deSign

Quantitative, cross-sectional, exploratory-descriptive study.

Scenario 
Adult clinical and surgical units of public hospitals in the 

metropolitan region of a municipality in Southern Brazil. 
Such region has 22 municipalities and nine medium and 
large sized hospitals.

Hospitalization units are hospital wards for patients who 
require direct health assistance for longer than 24 hours. 
These units are divided by age group, gender, pathology, and 
intensity of care. The hospitalization units approached in this 
study include clinical and surgical specialties and have the 
same level of intensity of care (low and medium complexity).

Selection criteria

The following were inclusion criteria: public hospitals 
in the above-mentioned area, in a municipality with more 
than 150 thousand inhabitants and possessing more than 
100 hospitalization beds. The exclusion criteria were hospital 
units undergoing reform or temporarily closed. Four hos-
pitals met the established inclusion criteria. With reforms 
in some hospital institutions, the total number of units was 
19. Since each unit is required to have one CC, the sample 
totaled 19 carts.

data collection

Data collection was conducted in the period between 
January and April 2019 in shifts and hours chosen by nurses 
who were responsible for the sectors. A checklist created for 
this study was employed. It was based on the literature and 
the researchers’ experience and included recommendations 
by Sociedade Brasileira de Cardiologia(3). When irregularities in 
the items available in the CC were found, the nurses respon-
sible for the unit were notified. In addition to indispensable 
items, aspects concerning conservation, maintenance, orga-
nization, cleanliness, and mobility, considered key points for 
performance in treating CPA, were observed. Each CC was 
evaluated only once.

data analySiS and treatment

The data were tabulated into a Microsoft Excel® spread-
sheet and descriptively analyzed. Sixteen continuous vari-
ables were considered. These corresponded to the analysis 
of operational conditions and to the inadequacy of items 
chosen for evaluation, as shown in Chart 1.
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Chart 1 – Checklist items for evaluating crash carts in clinical and surgical units and inadequacy conditions according to hospital 
standards and in-site evaluation.

Checklist items Evaluation of operational conditions/Inadequacy

1. Standardization per SBC norms Lack of standardization

2. Easiness of transportation Environment with obstacles for transportation (chair, stretcher, etc.) or narrow passageway

3. Maintenance conditions Wheel problems which impaired mobility;
difficulty in opening drawers

4. External cleanliness Visible dirtiness, presence of insects

5. Hygiene conditions of intubation equipment Presence of residues and lack of identification

6. Seal integrity Violated or absent seal or use of a padlock

7. Amount of equipment One or more pieces of equipment in addition to the recommended

8. Drawer size Drawers which could not hold the indicated amount of equipment

9. Checklist for defibrillator test Absent

10. Defibrillator connected to power line Off

11. Medication’s expiration date Expired medicine

12. Medication organization Medication in the wrong drawer compartment or with no identified compartment

13. Mannitol conditions Solution with any crystallization level

14. Nurse trained for using the defibrillator Impossibility verbalized by the nurse when conducting defibrillator test

15. Presence of hand resuscitator Absence of resuscitator

16. Presence of hard board Absence of hard board

ethical aSpectS

Authorization from the direction of each participat-
ing hospital was required for this study. The research proj-
ect was approved by the Research Ethics Committee of 
Universidade Federal de Santa Catarina under Opinion 
number 3.101.520/2018. The instrument for data collection 
was applied after consent from such committee, following 
the orientations of Resolution number 466/2012, by the 
National Health Council, on research involving human sub-
jects. All nurses responsible for the units, which supervised 
the opening/evaluation of the CC, have signed the Informed 
Consent Form (ICF). 

RESULTS
The nurses’ education was not evaluated, because these 

were a small fraction of the nurses in the hospitalization units 
and were not necessarily responsible for the seal during data 
collection or for organizing the cart in their shift (in the case 
of shifts and units with more than one nurse on duty at the 
same time). Given that collection occurred in four different 
hospitals, the organization and the number of nursing per-
sonnel in the units varied enormously; and this was not the 
objective of the analysis departing from the research question.

The four hospitals and the nineteen hospitalization units 
were distributed as in Table 1.

To analyze operational conditions, the data were col-
lected in situ through an evaluation of the crash carts in the 
hospitalization units authorized by the nursing management, 
as shown in Table 2. The carts were analyzed in the presence 
of nurses who were responsible for them in their shifts.

Table 1 – Distribution of hospitals and hospitalization units re-
garding service profile and number of beds – Florianópolis, SC, 
Brazil, 2019.

Hospital Units Number 
of beds Profile

A

A1 23 Clinical and surgical conditions, 
isolation

A2 29 Clinical conditions

A3 30 Surgical conditions 

A4 30 Surgical conditions

A5 06 Clinical and surgical gynecology

B

B6 18 Surgical conditions

B7 48 Clinical and surgical conditions, 
isolation 

B8 16 Surgical neurology

B9 20 Clinical neurology 

B10 10 Clinical conditions

C

C11
C12
C13
C14
C15

22
11
15
18
06

Pneumology
Infectiology 
Infectiology
Phthisiology
Infectiology

D

D16 33 Clinical conditions

D17 33 Clinical conditions, surgical 
conditions

D18 40 Surgical conditions

D19  42 Surgical conditions
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Table 2 – Analysis of the operational conditions of crash carts in 
19 adult medical and surgical hospitalization units – Florianópo-
lis, SC, Brazil, 2019.

Variable n (%) n

1. Standards according to Sociedade 
Brasileira de Cardiologia

Appropriate
Inappropriate

52.6%
47.4%

10
9

2. Transportation easiness

Appropriate
Inappropriate

36.8
63.2

7
12

3. Maintenance conditions

Appropriate
Inappropriate

73.7
26.3

14
5

4. External cleanliness

Appropriate
Inappropriate

84.2
15.8

16
3

5. Hygiene conditions of intubation 
equipment

Appropriate
Inappropriate

73.7
26.3

14
5

6. Seal integrity

Appropriate
Inappropriate

84.2
15.8

16
3

7. Amount of equipment

Appropriate
Inappropriate

36.8
63.2

7
12

8. Drawer size

Appropriate
Inappropriate

94.7
5.3

18
1

9. Checklist for the defibrillator test

Appropriate
Inappropriate

68.4
31.6

13
6

10. Defibrillator connected to power line

Appropriate
Inappropriate

68.4
31.6

13
6

11. Medication expiration date

Appropriate
Inappropriate

84.2
15.8

16
3

12. Medication organization

Appropriate
Inappropriate

47.4
52.6

9
10

13. Mannitol conditions

Appropriate
Inappropriate

47.4
52.7

9
10

14. Nurse trained for defibrillator test

Appropriate
Inappropriate

47.4
52.6

9
10

15. Presence of hand resuscitator

Appropriate
Inappropriate

94.7
5.3

18
1

16. Presence of hard board

Appropriate
Inappropriate

94.7
5.3

18
1

The conditions of the CC were considered appropriate 
in 11 out of the 16 evaluated items. Other situations faced 
at the collection moment were: CC is in an area too nar-
row to pass, making it difficult to move, and presence of 
obstacles, such as oxygen cylinder, stretcher, table, and chair. 
Other situations observed included: drawers would not open 
completely, hindering item visualization, and swivel casters 
with low rotation capacity, reducing mobility.

In the item External cleanliness, three (10.5%) carts were 
considered inappropriate. When checking CCs, residues of 
a blood-like substance were observed in the external part of 
a cart, in addition to dirt in another one. Also, insects were 
observed in all the external extension of yet another cart. 
Also concerning variables related to cleanliness conditions, 
five (26.3%) carts were considered inappropriate regarding 
the item Hygiene conditions of intubation equipment. This 
equipment had insects or was protected by visibly dirty fabric 
or stored in a case with dirt inside.

In two of the observed units, the cart was protected with 
a padlock, not a plastic seal and, in one of these units, at the 
moment of data collection, the team took approximately 10 
minutes to find the padlock key. In a third unit, the plastic 
seal was available, but breaking it to open the cart was not 
necessary, due to a flaw in its structure.

Excessive amount of equipment for vascular access 
puncture (syringes, needles, intravenous peripheric catheter, 
micropore, and physiological serum 0.9%) was also frequent 
during data collection. In a CC, 37 needles of three distinct 
gauges were observed, even though the institutional protocol 
suggested five units of each.

In the item Medication expiration date, three (15.8%) 
of the CCs contained expired medication and 10 (52.6%) 
of the CCs were considered inappropriate regarding the 
variable Medication organization, since diverse priority one 
medications (atropine, adrenaline, amiodarone, etc.) were 
found in the wrong compartments, while others did not 
present due identification.

DISCUSSION
The specialties of the participating units included general 

clinical hospitalization, general surgical, clinical and surgical 
gynecology, clinical and surgical neurology, pneumology 
and infectiology. A significant part of the CC sample was 
considered appropriate, which indicates that recommenda-
tions have been complied with, which is shown, for example, 
by the expiration dates of medications and their availability, 
which are contributing factors to patient care safety. 

Considering that part of the sample did not comply with 
SBC’s norms, crash cart standardization in the hospital units 
must be emphasized as fundamental to patient safety. SBC’s 
First Guideline on Cardiopulmonary Resuscitation and 
Emergency Cardiovascular Care suggests a standardization 
model based on the AHA’s norms. SBC emphasizes that 
standardization should take the specificity of each hospital/
unit into account(11).

The CC was conceived so that equipment and medica-
tions would be immediately available for use, since emergen-
cies, even in hospital environments, can generate a sensation 
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The purpose of mobile cabinets, such as crash carts, is the 
easy access to equipment during the treatment by the staff 
in units. The excess of equipment and the lack of an identi-
fication for drawers and compartments hinder a quick and 
precise localization of the equipment to be employed(18). Also, 
such excess reduces the space for organizing other equipment, 
which is often hard to identify within the drawer. The drawer 
should hold the minimal equipment required by institutional 
protocol in an ordered manner; unnecessary items should be 
removed and only the indispensable ones should be stored(16). 
All drawers should have visible identification through which 
items of each compartment are classified for quick access(14).

For units with the appropriate amount of equipment 
and with due drawer identification, the difference during 
verification was noticeable. When opening a drawer, it was 
possible to quickly find equipment; in addition to helping 
with the time until response to CPA, this also facilitates the 
team’s work of checking and replacing items, since, during 
duty, optimizing time is of utmost importance(14).

Excess equipment in the CC also impacts waste, since 
this may remain unused and expire; thus, it is appropriate 
that certain equipment stay in the nursing station, where they 
are used more often, and that only the amount necessary for 
emergency treatment be kept in the CC(19).

The defibrillator is a first priority item, i.e., it should 
be immediately present for CPA treatment, because early 
defibrillation is one of the determinant factors for CPR 
success(20). Daily control of the equipment is thus required. 
Nurses are legally responsible for maintenance and control 
of items inside the CC, including control of defibrillator 
functionality(21). The defibrillator test varies according to the 
manufacturer’s model and thus the nurse should follow the 
instructions recommended by the manual(13). In addition to 
daily control, it is necessary that the defibrillator is continu-
ously connected to the power line so that, when moving 
to the bed/place where a CPA occurs, a device sufficiently 
charged to provide treatment is available to the team, with 
no need of being connected to the power line, increasing 
mobility and improving treatment dynamics(7).

In addition to the defibrillator, SBC also classifies the 
hand resuscitator as a first priority item. The hard board is 
not in the checklist proposed by SBC, but cardiac compres-
sion is emphasized to be effective only when the patient’s 
thorax is over a rigid surface. Compressions are suggested 
to start as soon as possible; thus, the hard board should be 
immediately present when CPR starts(11).

Medication errors, caused by incorrect storage and iden-
tification, may lead to irreversible damage to the patient. 
Since nursing is in the front line of care, considering that it 
organizes, prepares, and administers medication, guarantee-
ing that patients receive safe assistance is part of its legal 
responsibility(22). For such, during an emergency event, the 
medication drawer is required to contain visible divisions 
and labels for its organization; also, medication should not 
be expired(2). Medications due to expire within three months 
should be substituted, except when unavailable in the hospital. 
In this specific case, it is possible to keep them in the CC until 
their expiration date and replace them as soon as possible(13). 

of chaos among the team, and the fact that equipment are 
not readily available for use may amplify this feeling and 
hinder assistance(4).

In units whose standardization was proposed by the hos-
pital, a better organization of equipment and a reduction in 
items other than those recommended as level 1 or 2 by the 
SBC was observed. The time spent performing verifications 
in standardized units was smaller in relation to units with 
no standardization.

In relation to the variable Transportation easiness, part of 
the CCs was observed not to be in appropriate conditions. 
Even though SBC suggests in its guideline for cardiopul-
monary resuscitation that CCs must be moved quickly, it 
was still possible to find an expressive number of units where 
mobility is reduced regarding physical space and obstacles 
along the way(11).

To be used appropriately, it is highly important for CCs 
in the unit to be positioned in a broad area which can be 
easily accessed, so as to facilitate its movement to the place of 
treatment(12-13). Although obstacles are commonly unnoticed, 
it is important to emphasize that CPA is a stressful situation 
for the whole team, and appropriate infrastructure is required 
for moving equipment and personnel. Any delay in taking 
the CC to the bed/place where the patient is contributes to 
put patient safety at risk(14). A central justification for the 
importance of moving the CC as quickly as possible is the 
relation between the time in which CPA starts and the start 
of defibrillation (in shockable rhythms). Every minute of 
delayed defibrillation is estimated to reduce survival odds in 
10%; after 10 minutes, survival odds are minimal(15).

Regarding the item Maintenance Conditions, five 
(26.3%) carts were considered inappropriate. This is one of 
the contributing factors for the delay in time of response 
to patient aggravation(14,16). Regarding external cleanliness, 
surface regions (such as the external area of CCs) are means 
for pathogen dissemination when due cleaning and disinfec-
tion are not performed(17). The different routines of cleaning/
disinfection, such as concurrent and terminal, should be 
performed once a day for the CC’s external part, the defi-
brillator and the laryngoscope, whereas the second should 
be conducted only in the external and internal part of the 
CC, once a month(13).

Regarding protection of medication and equipment in 
the CC, plastic seals with a serial number make it possible 
to register and control the moments in which the CC is 
opened. Also, its opening does not require a key, since it is 
enough to pull the seal to open(12). Thus, in carts with pad-
locks, it is impossible to control when it was last opened and 
who is responsible for its verification and closing. It is also 
impossible to guarantee the safety of the equipment within 
the cart, such as psychotropic medication. During a CPA, 
if the key to open the lock cannot be found, treatment will 
suffer significant delay, putting the patient’s life at risk(14).

An appropriate environment for CC transportation is 
as important as the arrangement and organization of its 
equipment. Although these do not seem to be priority items, 
being commonly unnoticed, they may impact directly the 
time for CPA treatment when co-occurring(14).
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To guarantee safe treatment, it is necessary to periodically 
check the CC to make sure that medications are in their 
due compartments and not expired, avoiding errors during 
administration(7). This indicates the importance of a check-
list for verifying items and controlling equipment quantity, 
integrity, and expiration, so as to replace it and guarantee 
that, during CPR maneuvers, all equipment is present and 
fit for use(2,14). In addition to providing due identification and 
verifying medication, it is crucial that the multiprofessional 
team are familiar with the CC and participate in constant 
updates on patient treatment in acute situations(14). 

Mannitol is a third priority item, i.e., its storage in the 
CC is recommended, although not mandatory(23). This is a 
diuretic whose mechanism of action consists in preventing 
tubular water absorption and improving sodium excretion, 
increasing the glomerular filtrate’s osmotic concentration. 
It is indicated mainly to promote diuresis when needed for 
reducing intracranial and intraocular pressure, as well as brain 
edema(19). Safety measures for vial storage include observing 
whether solutions tend to form crystals, in which case they 
cannot be administered to the patient. They should present 
a clear, hypotonic, sterile, non-pyrogenic liquid aspect. Not 
replacing the solution for others which are fit for use may 

lead to administering solutions with crystals, causing dam-
age to patients(19).

This research was limited by its conduction in medium and 
large sized hospitals of a particular region. Further research 
is suggested to broaden such parameters to include other 
hospitals and possibly suggest crash cart standardization. 

The scarcity of up-to-date literature on recommenda-
tions for crash carts and of research showing the impacts 
of the consequences of their inadequacies was an obstacle 
to performing a comparative analysis departing from this 
study’s data. 

CONCLUSION
The most relevant factors to possibly interfere with the 

operational conditions of crash carts are directly related to 
the organization and management of material resources, 
which may lead to a reduction in their functionality during 
patient treatment. Such factors can be mostly solved with 
readjustment of the items, as well as frequent verification. 
This study can thus contribute to the organization of nursing 
treatment in clinical and surgical units, whose management 
processes depend directly on nurses.

RESUMO
Objetivo: Avaliar as condições operacionais de carros de emergência em todas as unidades de internação clínicas e cirúrgicas em 
hospitais públicos de uma região no sul do Brasil. Método: Estudo quantitativo transversal que avaliou carros de emergência em 
unidades de internação clínica e cirúrgica adulto. Os dados foram coletados por meio de checklist contendo 16 variáveis contínuas. 
Resultados: Foram avaliados 19 carros de emergência em 19 unidades. Na análise, os problemas com maior ocorrência foram: excesso de 
materiais e sua falta de organização, medicações em divisórias trocadas e/ou sem identificação e ambiente inadequado para o transporte. 
Conclusão: Os fatores mais relevantes que podem interferir nas condições operacionais dos carros de emergência estão diretamente 
ligados à organização e gestão dos recursos materiais, que podem levar à diminuição da sua funcionalidade durante o atendimento ao 
paciente. Tal problema pode ser solucionado com readequação dos itens e conferências frequentes.

DESCRITORES
Parada Cardíaca; Reanimação Cardiopulmonar; Enfermagem em Emergência; Equipamentos e Provisões.

RESUMEN
Objetivo: Evaluar las condiciones de funcionamiento de los carros de paradas en todas las unidades de hospitalización clínica y 
quirúrgica de los hospitales públicos de una región del sur de Brasil. Método: Estudio cuantitativo, transversal que evaluó los carros de 
paradas en las unidades de hospitalización clínica y quirúrgica de adultos. Los datos se recogieron mediante un checklist que contenía 16 
variables continuas. Resultados: Se evaluaron 19 carros de paradas en 19 unidades. En el análisis, los problemas más frecuentes fueron 
el exceso de materiales y su falta de organización, la medicación en tabiques cambiados y/o sin identificación, y un entorno inadecuado 
para el transporte. Conclusión: Los factores más importantes que pueden interferir en las condiciones operacionales de los carros de 
paradas están directamente relacionados con la organización y la gestión de los recursos materiales, lo que puede llevar a la disminución 
de su funcionalidad durante la atención al paciente. Este problema puede resolverse con el reajuste de los materiales y verificaciones 
frecuentes.

DESCRIPTORES
Paro Cardiaco; Reanimación Cardiopulmonar; Enfermería de Urgencias; Equipos y Suministros. 
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