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�Original Article

Incidence of falls in a cohort of critical 
adults: a cause for concerns?

Incidência de quedas em uma coorte de adultos críticos: 
motivo de preocupação?

Incidencia de caídas en una cohorte de adultos críticos: 
 ¿motivo de preocupación?

Andréia Martins Spechta 

Gabriele Peres de Sousab 

Mariur Gomes Beghettoc 

ABSTRACT
Objective: To describe the incidence and to report the cases of falls in a cohort of critical adults. 
Method: A prospective cohort study, conducted in 2018 at an adult Intensive Care Unit (ICU) in the south of Brazil. The patients were 
followed up from admission to discharge; observations were made in the morning and afternoon. The clinical and care variables were 
evaluated. The descriptive analysis was performed followed by the reporting of the cases. 
Results: 551 patients were monitored during 6 [3-12.7] days of hospitalization, generating 7,839 observations. There were four cases 
of falls, with an incidence rate of 5.1/10.000 observations/day – confidence interval of 99% [0.9 to 16] and density of incidence of 
7/10.000 observations/day – confidence interval of 99% [1.2 to 22]. No serious harms were observed. 
Conclusion: Falls occur less in the ICU, which can be explained by the use of safe care practices.
Keywords: Accidental falls. Critical care. Intensive care units. Patient safety. Accidents.

RESUMO
Objetivo: Descrever a incidência e relatar os casos de quedas em uma coorte de adultos críticos.
Método: Estudo de coorte prospectivo, realizado em 2018 em Unidade de Terapia Intensiva (UTI) adulto no sul do Brasil. Pacientes 
foram acompanhados da admissão até a alta; as observações foram realizadas mais de uma vez ao dia. Foram avaliadas variáveis 
clínicas e de cuidados. Foi realizada análise descritiva, seguida do relato dos casos. 
Resultados: Foram acompanhados 551 pacientes, por 6 [3 – 12,7] dias de internação, gerando 7.839 observações. Houve quatro 
casos de quedas, com taxa de incidência de 5,1/10.000 observações/dia - intervalo de confiança de 99% [0,9 a 16] e densidade de 
incidência de 7/10.000 observações/dia - intervalo de confiança de 99% [1,2 a 22]. Não foi observado dano grave.
Conclusão: Quedas são pouco incidentes em UTI, o que pode ser explicado pelo emprego de práticas assistenciais seguras.
Palavras-chave: Acidentes por quedas. Cuidados críticos. Unidades de terapia intensiva. Segurança do paciente. Acidentes.

RESUMEN
Objetivo: Describir la incidencia y relatar los casos de caídas en una cohorte de adultos críticos. 
Método: Estudio de cohorte prospectivo, realizado en 2018 en una Unidad de Cuidados Intensivos (UCI) para adultos en el sur de 
Brasil. A los pacientes se les realizó un seguimiento desde la admisión hasta el alta; las observaciones se realizaron por la mañana y 
por la tarde. Se evaluaron variables clínicas y de cuidados. Se llevó a cabo un análisis descriptivo, seguido del informe de los casos. 
Resultados: Se realizó un seguimiento a 551  pacientes, durante 6  [3  -  12,7]  días de internación, con lo cual se generaron 
7.839 observaciones. Se observaron cuatro casos de caídas, con una tasa de incidencia de 5,1/10.000 observaciones por día - intervalo 
de confianza del 99% [0,9  a  16] y densidad de incidencia de 7/10.000  observaciones por día - intervalo de confianza del 99% 
[1,2 a 22]. No se observó ningún daño grave. 
Conclusión: No se registra gran incidencia de caídas en la UCI, lo que puede explicarse por el empleo de prácticas asistenciales 
seguras.
Palabras clave: Accidentes por caídas. Cuidados críticos. Unidades de cuidados intensivos. Seguridad del paciente. Accidentes.
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� INTRODUCTION

A hospital fall is defined by the Ministry of Health as unin-
tentional displacement of the body below the initial position, 
caused by multi-factorial circumstances and whether or not 
resulting in harm(1). Its incidence is estimated to be between 
3.7/1,000 patient-day(2) and 4.8/1,000 patient-day(3), varying 
due to the differences in the profile of evaluated patients 
and institutions(4). 

It is associated with different patient-related factors (lim-
itation of walking, unaccompanied, anticoagulant use, sed-
ative use, decreased strength, slipping, dizziness, confusion, 
tripping, fainting, and seizure) and environment (equipment 
failure, wetness, no bed railing, poor lighting, obstacle and 
freshly waxed floor)(5).

Falls can cause transient or permanent harm with varying 
magnitude. A multi-center study showed that 30% to 50% 
of the falls result in some form of harm; of these, 6% to 44% 
are considered serious damage such as fractures, bruises 
and bleeding.(4) A similar incidence of falls resulting in harm 
(30.7%) was documented in a unicenter cross-sectional study. 
In this study, the need for clinical intervention was identified 
due to the fall in 3.4% of the cases(5).

The main goal of researchers and practitioners is to early 
identify at-risk patients in order to settle protective measures. 
In this sense, scales to assess the risk of falls have been pro-
posed since 1985(6). The Morse Fall Scale (1989) was developed 
for hospitalized clinical patients(7) and was translated and 
adapted for use in Brazil in 2013(8). It consists of six domains 
and its score ranges from zero to 125; the higher the score, 
the higher is the risk of falling(7). Although the Morse Scale is 
widely used to estimate the risk of falls from different profiles 
of hospitalized patients, including ICU patients, the authors 
of the original study recommend that the scale be locally 
calibrated so that the prevention strategies are directed to 
patients with a higher risk(7). They emphasize that the risk of 
falling varies according to the type of patient, at different 
times of the day and in the situations to which the patient is 
exposed(9). A critical patient, for example, easily scores high. 
Thus, in the practice of the ICUs, the scale seems to contrib-
ute little, since the same protection barriers are employed 
for all patients, despite the score achieved; that is, it does 
not withdraw, or adds fall protection measures according 
to the score. 

A recent systematic review has shown that studies 
related to falls in intensive care units (ICUs) are limited; 
among the eight studies that approach adverse events in 
the ICUs, just one referred to the fall outcome(10). In fact, the 
studies on falls in hospitals are restricted to other areas of 

hospitalization, promoting a knowledge gap. For example, 
with the justification that the dynamics of the ICUs differs 
from the others, a multi-center study that was dedicated to 
evaluate the relation between number of nursing staff and 
the incidence of falls in US hospitals excluded ICU patients 
from the analysis(3).

The scarce studies on falls are restricted to a few obser-
vations, employing poorly designed statistical designs and 
analyzes(11). Examples of this are a retrospective article in a 
hospital in Minas Gerais, Brazil, aimed at assessing factors 
associated with the risk of falls in patients undergoing surgical 
procedures, which described 67 events(12). Another example is 
a case-control study conducted in southern Brazil to identify 
predictors of falls in hospitalized adult patients in 12 surgical 
units with 843 beds, which is limited to describing 358 falls 
in 18 months(13). 

Additionally, the occurrence of falls in the ICU may lead 
to feelings of guilt, impotence and negligence in the pro-
fessionals, as described in an article published in Maringá, 
in 2002(11). In this sense, the aim of this study is to describe 
the incidence and factors associated with falls in a cohort 
of critical adults.

�METHOD

This is a study from the doctoral dissertation project 
entitled “Safety in mobilization in a cohort of adults ad-
mitted to an intensive care unit”. A prospective cohort 
of adults (age ≥ 18 years old) who were admitted to an 
Intensive Care Unit (ICU) of a large public hospital in south-
ern Brazil from June to November 2018 was conducted. 
The study included patients whose length of stay was 
less than 36 hours, under palliative care, multiple trauma, 
under cerebrospinal fluid drainage, neuromuscular dis-
ease, unconsolidated fracture and pregnant women. The 
patients were consecutively included and were followed 
by previously trained nurses and undergraduate nursing 
students. For all the patients, the same data collect instru-
ment developed by the authors was used. The data collect 
instrument included sociodemographic variables, past 
and current health history, therapies and interventions 
instituted, clinical conditions presented during the ICU 
stay and outcomes. The information about the patients 
was obtained through daily direct observations and daily 
reading of the records of the care team professionals in the 
patients’ medical records. 

Each patient was directly observed by the research team 
at more than one time of day (morning and afternoon), 
considering whether he was resting at bed, or was being 
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mobilized in bed, transferred from bed to armchair, from 
the armchair to the bed, or wandered about. Variables 
related to the previous and current health history, mor-
tality risk, and severity of patients on ICU admission were 
assessed using the Simplified Acute Physiology Score 3 
(SAPS III)(14–15) to the use of drugs and devices, care demand, 
patient relationship by nursing professional, each of the 
domains of the Morse scale(8) and its overall score(7), risk 
assessment for developing pressure injury by applying the 
Braden Scale(16–17), in addition to other variables that could 
be associated with falls.

For purposes of sample calculation, we used those from 
the Risk Management Commission of the institution host-
ing the study, which indicate the maximum incidence of 
two adverse events/day in the ICU. Considering a power 
of 80% and a significance level of 5%, the need to include 
5,298 observations was estimated. Data was entered and 
analyzed using the SPSS v.20.0 software. The normality for the 
distribution of the continuous variables was tested using the 
Shapiro-Wilk test. A descriptive data analysis was performed, 
respecting the characteristics and distribution of the variables, 
representing them by mean values±standard deviation, 
median and interquartile range, or absolute numbers and 
proportion, as indicated. The accumulated incidence and fall 
incidence density were calculated. The analysis was restricted 
to the description of the determinants, not using univariate 
and multivariate analytical statistics, due to the low number 
of events (falls).

The project was approved for its ethical and method-
ological aspects by the Institution’s Research Ethics Com-
mittee on 05/14/2018 (CAE: 83455618.3.0000.5530). The 
Free and Informed Consent Form was applied to the re-
search participants and/or to the relative responsible for 
the hospitalization.

�RESULTS

From June to October 2018, 673 potentially eligible pa-
tients were admitted. Of these, 551 patients were included, 
totaling 7,839 observations. Figure 1 shows the flowchart 
with the inclusion data and the reasons for the exclusion of 
the patients in the study.

Characterization of the sample

The sample was constituted, in its majority, by men, with 
a mean age of 60 years old. The median Morse Scale score 
was 50 [15 - 105], of which 484 (87.8%) patients scored 50 at 
high risk for falls, and 38 (6.9%) scored 35 at medium fall. The 
other sample characterization data are described in Table 1.

Density of falls

In the 7,839 observations, four falls were identified. The 
estimated incidence of falls is 5.1/10,000 observations/day 
with a 99% confidence interval [0.9 to 16]. Considering the 
patient’s length of stay in the ICU at 6 [3 - 12.7] days, the fall 
incidence density is 7/10,000 observations/day with a 99% 
confidence interval [1,2 to 22].

Description of the characteristics of the 
patients with falls

Of the 551 patients who participated in the study, 228 
were mobilized at some time during hospitalization. Of the 
four patients who experienced falls during follow-up, most 
were men (75%) with a mean age of 61 years old. 

These four patients were seated in the armchair at the 
time of the fall, 3 of them (75%) had no mechanical restraint 

 
 

Patients admitted during the study 
period (n: 673) 

 

Patients included (n: 551) 

 

The study did not include the following patients: 

- 2 for being <18 years old; 

- 5 in palliative care defined at hospitalization; 

- 2 with unconsolidated fracture; 

- 1 wheelchair user; 

- 112 with hospitalization <36 hours. 

Figure 1 – Research flowchart with eligibility data. Porto Alegre/RS, Brazil, 2018
Source: Research data, 2018.
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Table 1 – Sociodemographic and clinical characteristics of the patients. Porto Alegre/RS, Brazil, 2018

Variables n = 551

Male gender (%) 327 (59.3%)

Age (years old)* 60.8 ± 15.5

Value of the Simplified Acute Physiology Score 3 (SAPS 3) upon admission* 60.8 ± 17.8

Morse value on admission † 50 [15 - 105]

Braden value on admission

Braden 11 297 (53.9%)

Braden 10 73 (13.2%)

Braden 13 38 (6.9%)

ICU length of stay in days† 6 [3 – 12.7]

Hospitalization type in the ICU (%)

Clinical 340 (61.7%)

Surgical 211 (38.3%)

Patients origin units

Surgical block 197 (35.8%)

Emergency 171 (31%)

Hospitalization units 183 (33.2%)

Reason for ICU admission

Postoperative major surgery 192 (34.8%)

Acute respiratory distress 182 (33%)

Septic shock 47 (8.5%)

Other reasons 130 (23.7%)

Comorbidities

SAH 278 (50.5%)

DM 2 155 (28.1%)

Neoplasia 135 (24.5%)

Pressure injury on arrival at the ICU 183 (33.3%)

Clinical outcome (%)

Death 163 (29.6%)

ICU discharge 388 (70.4%)

Source: Research data, 2018.
*Continuous variables expressed as mean value±standard deviation; categorical variables expressed as n (%); †asymmetric variables presented as median and interquartile range.
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and two patients (50%) had a footrest. None of the patients 
were on sedative, analgesic or vasoactive drugs in the last 
24 hours prior to the fall and all had a negative evaluation 
for delirium. Two patients (50%) were under precaution of 
contact isolation due to an isolated multiresistant germ. 

Two of the falls occurred over the weekend, when there 
is a higher patient-worker relationship, with 3 (75%) patients 
being cared for by a technician who also cared for another 

patient and 2 (50%) of them were being cared for by a nurse 
who also took care of another 5 patients.

Despite the fall, there was no serious harm to any of the 
patients. In addition, no accidental invasive device removal 
was observed, only 1 (25%) patient had central venous cath-
eter traction. Table 2 displays in detail the characteristics of 
the patients who were mobilized during the study and who 
displayed a fall or not.

Table 2 – Description of the characteristics of the mobilized patients who displayed a fall  and those who did not. Porto 
Alegre/RS, Brazil, 2018

Variables Fall Not fall

n (%) 4(100) 224(100)

Male gender (%) 3 (75%) 129 (57.6%)

Age (years old)* 61 ± 26 60.9 ± 15.5

SAPS 3 value on admission* 72 ± 14.6 60.8 ± 17.9

Morse value on admission* 56.2 ± 12.5 49.7 ± 7.2

Braden value on admission

Braden 10 2 (50%) 25 (11.2%)

Braden 11 1 (25%) 118 (52.7%)

Braden 13 1 (25%) 23 (10.3%)

Time of permanence in the ICU in days† 4.5 [3.2 – 6.5] 6 [3 -12.7]

Hospitalization type in the ICU (%)

Clinical 2 (50%) 340 (61.7%)

Surgical 2 (50%) 211 (38.3%)

Patients origin units

Surgical block 2 (50%) 119 (53.1%)

Emergency 2 (50%) 48 (21.4%)

Reason for ICU admission

Postoperative major surgery 2 (50%) 118 (52.6%)

Acute respiratory distress 1 (25%) 54 (24.1%)

Post-PCR 1 (25%) 7 (3.1%)

Other causes - 45 (20.2%)

Comorbidities

SAH 2 (50%) 121 (54%)

Neoplasia 2 (50%) 64 (28.6%)

DM 2 1 (25%) 59 (26.3%)
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Variables Fall Not fall

Pressure injury on arrival at the ICU 2 (50%) 183 (33.3%)

Clinical outcome (%)

ICU discharge 4 (100%) 208 (92.9%)

Source: Research data, 2018.
*Continuous variables expressed as mean value±standard deviation; categorical variables expressed as n (%); †asymmetric variables presented as median and interquartile range.

�DISCUSSION

In this study, we found that falls are infrequent in inten-
sive care settings. Studies on ICU falls are rare(10) and, among 
those published, it is possible to observe less robust designs 
that were directed to case reports and to the evaluation of 
predisposing factors to falls. As previously shown(2–4), the 
incidence of falls may vary according to the patient’s profile, 
clinical moment during hospitalization, as well as the char-
acteristics of the evaluated institutions. According to the 
authors, from a broad assessment, the incidence of falls can 
range from 1.3 to 13.0 per 1,000 patients a day(18–19), figures 
much higher than those presented in this research. 

Regarding the conditions that could be associated with 
falls, our results show that they occur at times when patients 
had no sensory fluctuation and were sitting in the armchair, 
but without additional safety measures, such as mechanical 
restraint. As this is a multi-factorial event, the need for periodic 
and individual assessment of the risk factors for falls by the 
team to plan their prevention is reaffirmed(5).

The Morse scale, although widely used for ICU patients, 
seems to be little discriminatory of practical actions to be 
implemented in the care. As we have seen, there were no 
substantial differences between the scale values for the 
patients who fell and for those who did not fall; almost all 
patients achieved a moderate to high risk score. Falls are 
reaffirmed as multi-factorial(20), with a strong influence of 
individual characteristics to each patient as a major factor 
for a higher or lower risk estimate. New studies, even if not 
developed in intensive care, bring out the need for evaluating 
intrinsic and extrinsic factors(13,20). A better understanding 
of the predisposing factors for falls in specific care contexts 
allows, in addition to understanding the phenomenon, the 
search for more individualized risk stratification measures, as 
well as the institution of own interventions(13). These discus-
sions make us reflect on the real utility of maintaining the 
use of the Morse Scale in the caring for critically ill patients.

Additionally, although preliminarily, the present study 
suggests that patient mobilization is not an important factor 
in the risk of falls with harm to critically ill patients, which 
may support that more patients benefit from the favorable 

clinical outcomes of mobilization. Corroborating this finding, 
a retrospective longitudinal study that evaluated the safety 
of mobilizing critically ill patients with the intervention of a 
specialized team and that had falls as one of the evaluated 
indicators, the researchers concluded that mobilization, 
besides bringing benefits in hard outcomes, it is also a safe 
practice(21). Also, a recent cross-sectional study aimed at as-
sessing knowledge about early mobilization (EM) in critically 
ill patients found that most nursing staff professionals agree 
that the benefits associated with EM outweigh the risks for 
patients on mechanical ventilation(22).

Although this study included a large number of patients, 
followed up for many days, thus generating a large number 
of observations, the low number of events (falls) limited the 
use of more robust statistical methods, with modeling to 
adjust for confounding factors. We are therefore restricted 
to reporting the cases. Even so, this study contributes to 
generate discussion about the need to use the Morse scale 
in the ICUs, since nurses are involved in this process, but the 
information does not change the care plan for the patient.

�CONCLUSION

The fall event is rare in ICUs, which can be explained by 
the use of safe care practices. It is believed that the Morse 
value attributed on ICU admission is overestimated, since 
the scale is not validated for this patient profile, not assisting 
the professional in the implementation of individualized 
safety measures.

Among the events, it was observed that they occurred 
while the patient was mobilized in the armchair, without 
the use of additional safety precautions such as mechanical 
restraint and footrest, although they presented a high risk 
for falls according to the Morse scale score. All the events 
herein displayed were free from harm to patients and are 
not understood as a factor contrary to the mobilization of 
the critical patient.

Despite having a large number of observations, as this 
is a rare event, it was not possible to employ a more robust 
statistical analysis, which limited the submission of the results 
to be performed descriptively. Even so, it is believed that the 

Table 2 – Cont.
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discussion about the subject is relevant so that, through 
the knowledge of the incidence of the events, they can be 
investigated with a view to identifying factors associated 
with falls and the subsequent adoption of individualized 
measures to prevent them.

There are contributions from the findings of this study 
that have relevance to research and teaching, as it enables 
criticality in the indiscriminate use of scales, especially the 
Morse one, and indeed this may be aggregated to it for a safe 
and qualified care. It is also cited the advance of scientific 
knowledge on the subject little addressed for the training of 
new professionals, as it encourages rethinking the care prac-
tices and also the proposition of new research on the topic.
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