
1Received: Apr. 7th 2020; Accepted: June 26th 2020. Rev Rene. 2020;21:e43724.

Rev Rene. 2020;21:e43724.
DOI: 10.15253/2175-6783.20202143724
www.periodicos.ufc.br/rene

Original Article

Factors associated with readmissions to an adult intensive care unit 
at a university hospital*

Fatores associados às reinternações em unidade de terapia intensiva para adultos de 
hospital universitário

ABSTRACT
Objective: to verify the rate and factors associated with 
readmissions in the Intensive Care Unit. Methods: a docu-
mentary study, carried out with a sample (n=441) of medi-
cal records of adult patients admitted to the Intensive Care 
Unit of a university hospital. The descriptive and inferential 
statistical analysis was applied, using Pearson’s correlation, 
the chi-square test, and the t-student test, at a 5% confiden-
ce level. Results: most were men (66.2%), with 52.8±18.5 
years of age and hospital stay of 10.2±10.8 days. Of these, 
29 (6.5%) were readmitted. Death was similar (p=0.893) 
between readmitted (31.0%) and not readmitted (29.8%). 
There was no significant correlation between the readmis-
sion outcome and age, Nursing Activities Score and time on 
mechanical ventilation. By comparison, the hospital stay, 
and extubation were significantly longer (p<0.05) among 
those readmitted. Conclusion: the rate of readmission was 
slightly low. Only extubation time was negatively and signifi-
cantly correlated with the readmission outcome.
Descriptors: Patient Readmission; Intensive Care Units; 
Quality Indicators, Health Care; Length of Stay; Risk Factors. 

RESUMO
Objetivo: verificar taxa e fatores associados à reinternação 
em Unidade de Terapia Intensiva. Métodos: estudo docu-
mental, realizado com amostra (n=441) de prontuários de 
pacientes adultos internados em Unidade de Terapia Inten-
siva de hospital universitário. Aplicou-se análise estatística 
descritiva e inferencial, por meio da correlação de Pearson, 
do teste qui-quadrado e t-student, em nível de significância 
de 5%. Resultados: eram homens (66,2%), com 52,8 ±18,5 
anos de idade e tempo de internação de 10,2 ±10,8 dias. 
Destes, 29 (6,5%) foram reinternados. O óbito foi equânime 
(p=0,893) entre reinternados (31,0%) e não reinternados 
(29,8%). Não houve correlação significativa pelo desfecho 
reinternação com as variáveis idade, pontuação do Nur-
sing Activities Score e tempo de ventilação mecânica. Por 
comparação, o tempo de internação e de extubação foram 
significativamente maiores (p<0,05) entre reinternados. 
Conclusão: a taxa de reinternação foi discretamente baixa. 
Apenas tempo de extubação foi correlacionado negativa e 
significativamente ao desfecho reinternação. 
Descritores: Readmissão do Paciente; Unidades de Terapia 
Intensiva; Indicadores de Qualidade em Assistência à Saúde; 
Tempo de Internação; Fatores de Risco.

*Extracted from the Residency Final Paper “Fatores asso-
ciados às reinternações na unidade de terapia intensiva para 
adultos de hospital universitário”, Universidade Estadual do 
Oeste do Paraná, 2020.
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Introduction

A critical/risky patient is one who is at immi-
nent risk of losing the life or function of the organ/
system of the human body. Thus, the Intensive Care 
Unit serves critically ill or at-risk patients who need 
uninterrupted multidisciplinary assistance, besides 
specialized equipment and resources(1).

Due to the severity of the patients admitted 
to the Intensive Care Unit, readmissions to this unit 
(during the same hospitalization) are associated with 
greater morbidity and mortality, with the main risk 
factors highlighted: aged; male patient; clinical or sur-
gical emergency hospitalization; severity of acute ill-
ness; previous comorbidities (chronic diseases aggra-
vated by acute changes, liver diseases and transplant 
patients); waiting time for transfer to the Intensive 
Care Unit; high degree of organic dysfunction (shock, 
respiratory or renal failure), being considered respon-
sible or factors that increase the chance of readmis-
sion in this unit by up to three times(2).

The short availability of intensive care beds 
and the need to free beds for the admission of severe 
patients can lead to early discharge of those who still 
need intensive treatment(1-2). Besides, the determining 
criteria for critical patient discharge are subjective 
and broad, contributing to increased risks, including 
death(1).

The readmission and mortality of patients, af-
ter discharge from the Intensive Care Unit, are con-
sidered indicators of the quality of healthcare. The 
identification of these criteria is useful to indicate the 
performance of the service and to direct improvement 
actions, strengthening decision making(2-4). Thus, even 
though there is some knowledge about the factors as-
sociated with the readmission of the critical patient, 
institutional studies are relevant to encourage cons-
tant comparisons about the readmissions and possi-
ble related factors. This is because taking into account 
the eminently clinical and also organizational influen-
ces inherent to readmission(2), it is considered that the 

definition of an acceptable “standard” for this mea-
sure is challenging, and, in this sense, research, over 
time, contributes for investigation.

Given the above, raises the question: what are 
the rate of readmission to the Intensive Care Unit and 
the factors associated with it, of a university hospital? 
Thus, this study aimed to verify the rate and factors 
associated with readmission to the Intensive Care Unit

Methods

A documentary study carried out in the Inten-
sive Care Unit for adults of a public university hospital, 
in the instate of Paraná, Brazil. The hospital has 195 
beds exclusively linked to the Unified Health System.

The adult intensive care unit of the hospital has 
a surgery capacity of 14 beds for general critical care. 
Patients come from the Emergency Unit, more spe-
cifically from the Emergency Room, also from to the 
Operating Room and other adult units in the hospital, 
such as Neurology, Orthopedics, Medical and Surgical 
Clinic, and, sometimes, the Obstetric Unit.

The study included medical records of patients 
of both sexes, aged 18 years or older and who had 
been admitted to the adult Intensive Care Unit in the 
hospital, in the time frame from January to December 
2017. Medical records of patients under 18 years of 
age (n=8) were excluded. To calculate the sample size, 
the WinPepi® program, version 11.65 was used, for 
the outcome of readmission to the adult Intensive 
Care Unit (overall rate). A 95% confidence level, a 
margin of error of 5% and a proportion of 10% for 
the prevalence of readmission were considered, 
according to a previous study(4). Thus, the sample size 
was composed of 139 subjects. To this sample size, 
20% was added for possible losses, totaling a sample 
of 167 subjects. There were no other exclusions and/
or losses, so the study used a census of eligible pa-
tients (n=441), in the established time frame, exceed-
ing the calculated sample size.

The data were collected from the electronic 
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medical records of patients admitted to the Intensive 
Care Unit, referring to the general aspects of the pa-
tient’s demographic and clinical characterization, in 
addition to some information extracted from the re-
cords of the medical team and nurses.

For data collection, a specific form was created 
to manually enter the variables: age; sex; date of the 
first hospitalization in the Intensive Care Unit; previ-
ous unit; previous comorbidities; diagnosis of admis-
sion to the Intensive Care Unit; the Nursing Activities 
Score (NAS) (up to 176.8%) and Richmond Agitation 
Sedation Scale (ranging from -5, coma, to +4, combat-
ive patient) of the first day of critical hospitalization; 
use and time (days) of mechanical ventilation; time 
(days) of extubation and discharge from the Intensive 
Care Unit; use and time (days) of vasoactive drugs; the 
patient’s outcome at the first admission to the Inten-
sive Care Unit (discharge or death); readmission in 
the unit; and outcome after readmission (discharge or 
death).

After hand-operated collection, the data were 
recorded in electronic spreadsheets and later submit-
ted to descriptive and inferential statistical analysis, 
using the Programa R® software. In the descriptive 
statistical analysis, categorical variables were de-
scribed, by absolute and relative frequency, in addi-
tion to the 95% confidence interval for proportions. 
After the Shapiro-Wilk normality test, the quantitative 
variables were presented by measuring the central 
tendency (mean) and dispersion (standard deviation).

Pearson’s correlation test was used to correlate 
variables with the readmission outcome. Correlation 
coefficients (r) from 0.7 to 0.9 positive or negative 
would indicate strong correlation; 0.5 to 0.7 positive 
or negative, moderate correlation; 0.3 to 0.5 positive 
or negative would refer to weak correlation; and, 0 to 
0.3 positive or negative, negligible correlation. Pos-
itive values of r would indicate an increase in both 
variables (correlated variable and outcome), and, neg-
ative, that an increase in one variable implies a reduc-
tion in another variable or outcome.   

The Chi-square test was also applied to compare 

proportions in a contingency table. Still, the t-student 
test was used to compare means between the groups 
of readmitted and non-readmitted patients in the an-
alyzed Intensive Care Unit. In all inferential analyses, 
statistical significance was considered p≤0.05.

This study respected the ethics requirements in 
research involving human beings, being submitted for 
analysis, and approved by the Institutional Research 
Ethics Committee, with opinion No. 2,625,288/2018 
and Presentation Certificate for Ethical Appreciation 
No. 87121218.7.0000.0107.

Results

A total of 441 medical records of adult patients 
admitted to the Intensive Care Unit were analyzed. 
The patients’ mean age was 52.8 (± 18.5) years old 
and were admitted to the Intensive Care Unit for 10.2 
(± 10.8) days.

The average Nursing Activities Score of the 
general sample (n=441) was 103.8 (± 9.9) points. 
The length of Mechanical Ventilation (days) of these 
patients was, a mean of 9.4 (± 11.8), and the time be-
tween extubation and discharge from the Intensive 
Care Unit was 2.9 (± 2.4) days. The time using vasoac-
tive drugs in critical hospitalization was 8.2 (± 13.1) 
days.

Other demographic and clinical characteristi-
cs of the patients are described in Table 1, which hi-
ghlights the prevalence of men, admitted for trauma, 
coming from the emergency room of the hospital and 
who underwent mechanical ventilation in critical ho-
spitalization

Of the total number of patients, 29 were read-
mitted, which determined a rate of readmission to the 
Intensive Care Unit of 6.5%. Among the readmitted 
patients, 22 (75.8%) were male and seven (24.2%) 
were female. In comparison, those not readmit-
ted (n=412) were male (n=270; 65.5%) and female 
(n=142; 34.5%), which resulted in a non-significant 
statistical difference (p=0.255).
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Table 1 – Demographic and clinical profile of patients 
admitted to an adult Intensive Care Unit at a universi-
ty hospital. Cascavel, PR, Brazil, 2017 (n=441)
Variables n (%) CI 95%*

Sex

Male 292 (66.2) 62.5 – 69.9

Female 149 (33.8) 30.1 – 37.5

Diagnostics on Admission to an Intensive Care Unit

Trauma 132 (30) 25.7 – 34.4

Neurological Diseases 131 (29.7) 25.5 – 34.2

Respiratory diseases 70 (15.9) 12.6 – 19.6

Gastrointestinal Diseases 54 (12.2) 9.3 – 15.7

Other† 54 (12.2) 9.3 – 15.7

Origin

Emergency room 274 (62.1) 57.4 – 66.7

Operation Room 121 (27.4) 23.3 – 31.9

Inpatient Units 39 (8.9) 6.4 – 11.9

Other Institution 7 (1.6) 0.6 – 3.2

Comorbidities

Withou previous record 131 (29.8) 25.5 – 34.2

Systemic Arterial Hypertension 61 (13.8) 10.7 – 17.4

Smoking 56 (12.6) 9.7 – 16.2

Respiratory diseases 42 (9.5) 7.0 – 12.7

Diabetes Mellitus 30 (6.8) 4.6 – 9.6

Cardiovascular diseases 29 (6.6) 4.4 – 9.3

Neoplasms 26 (5.9) 3.9 – 8.5

Alcohol addiction 19 (4.3) 2.6 – 6.6

Obesity 6 (1.4) 0.5 – 2.9

Other‡ 41 (9.3) 6.8 – 12.4

Richmond Agitation Sedation Scale 

-5 363 (82.3) 78.4 – 85.8

Not applicable (No sedation) 78 (17.7) 14.2 – 21.6

Mechanical ventilation

Yes 388 (88) 84.6 – 90.9

No 53 (12) 9.1 – 15.4

Vasoactive Drugs

No 405 (91.8) 88.9 – 94.2

Yes 36 (8.2) 5.8 – 11.1

Outcome

Discharge to inpatient unit 301 (68.2) 63.7 – 72.6

Death 132 (30) 25.7 – 34.4

Transfer 8 (1.8) 0.8 – 3.5
*CI: Confidence interval for proportions; †Includes other less prevalent di-
seases, such as neoplasms, cardiovascular, genitourinary, infectious and/or 
sepsis diseases; ‡Includes other less prevalent comorbidities, such as liver 
disease and Others (Depression, Alzheimer, Parkinson, among others)

Table 2 shows the values of Pearson’s correla-
tion coefficient, the significance of the test of the va-
riables age, length of stay in the Intensive Care Unit, 
length of mechanical ventilation, extubation time and 
the Nursing Activities Score with the outcome of read-
mission. It is noteworthy that most of the correlations 
were negative, but the correlation between extubation 
time and readmission was significant.

Table 2 – Pearson’s correlation coefficients and sig-
nificance of admission correlated to the readmission 
outcome in the studied Intensive Care Unit. Cascavel, 
PR, Brazil, 2017

Variables Pearson’s coef-
ficients (r) p-value*

Age 0.43 0.392

Discharge time -0.45 0.069

Length of mechanical ventilation -0.31 0.302

Extubation time -0.66 0.051

Nursing Activities Score 0.19 0.378
*Pearson’s correlation

Table 3 shows the comparison data between 
non-readmitted and readmitted patients, regarding 
the variables expressed on mean: age, admission Nur-
sing Activities Score, length of mechanical ventilation 
and extubation time. It has been shown that the leng-
th of stay and extubation were significantly longer 
among the group of readmitted patients.

Table 3 – Comparison of variables expressed on ave-
rage between patients not readmitted and readmitted. 
Cascavel, PR, Brazil, 2017

Variables
Non-readmi-
tted patients 

(Mean)

Readmitted 
patients 
(Mean)

p-value*

Length of hospital Stay 22.1 45.5 0.000

Age 51.9 53.2 0.735

Nursing Activities Score 103.6 105.5 0.340

Length of mechanical ventilation 9.1 13.8 0.062

Extubation time 2.8 4.0 0.023
*T-student  test
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Regarding the outcome, of the patients readmit-
ted to the studied intensive care unit, 20 (69%) were 
discharged from the hospital and nine (31%) died. In 
comparison, non-readmitted patients (n=412) who 
died (n=123) resulted in a slightly lower rate (29.8%), 
which resulted in a statistically non-significant diffe-
rence (p=0.893).

Discussion

The absence of more robust statistical mode-
ling (such as logistic regression) and geographical 
restriction were limitations of this study, which pre-
vented the definition of predictors for readmission 
in the studied intensive care unit. Still, there is the 
restriction inherent in documentary data extraction, 
which always determines the non-full guarantee of the 
legitimacy of the data.

The study contributes to the improvement of 
knowledge, to outline the need of monitoring the rate 
of readmission in the Intensive Care Unit as an indica-
tor of quality and the associated factors as elements of 
assertive recognition of this factor, serving as a sour-
ce of benchmarking for future, since the readmission 
control is complex. Furthermore, the research raises 
discussions regarding the continuous review of dis-
charge criteria in the Intensive Care Unit and alerts 
for early and rational multidisciplinary identification 
of necessary readmissions.

In line with the results found in the present stu-
dy, other studies, in the critical care setting, point to a 
concentrated profile of men aged around 50 years(1,5). 
Also, concerning the patients’ profile, there was a high 
number of hospitalizations in intensive care for trau-
ma, a public health problem in Brazil, affecting mainly 
men, besides an important growth in hospitalizations 
among the elderly for this external cause(6).

The length of stay in the intensive care unit sur-
veyed was, in comparative terms, significantly higher 
among patients readmitted than those not readmitted. 
It is noteworthy that the length of stay of patients de-

pends on several factors, such as underlying disease, 
therapeutic requirements and complications resulting 
from hospitalization(7-8).

When considering the significant difference be-
tween the length of hospital stay for readmitted pa-
tients compared to those not readmitted, even though 
the death rate between groups is similar, the need for 
continuous review of discharge criteria in the Inten-
sive Care Unit and alerts for possible readmissions is 
reinforced in this unit, to avoid mortality and compli-
cations.

The use of the NAS aims to assess the nursing 
care/activities performed (workload) and that had di-
rect interference from the degree of care dependence, 
therefore, the worst prognosis for mortality, for exam-
ple, is not always related to the high level of the nur-
sing activity, since NAS more accurately predicts the 
quantity (volume) of the nursing activities(5). Although 
the admission NAS score was not significantly correla-
ted to the outcome of readmission, the correlation was 
negligible positive, indicating that the increase in the 
variables is, to some extent, linear.

It is known that in clinical practice, the increase 
in the severity of the patient tends to increase the care 
actions, this corresponds, in fact, to the occurrence of 
a large number of serious comorbidities in the critical 
unit, such as infections, sepsis, hemorrhages and sur-
gical procedures(1,7).

The use of mechanical ventilation is generally 
recommended in situations of aggravation, in which 
the patient evolves to respiratory failure, which im-
plies Impaired Gas Exchange(9-10). Of the total, 88.0% 
of patients underwent mechanical ventilation, at the 
first admission to the intensive care unit surveyed, 
corroborating the previous results, of which the main 
diagnoses that caused the need for mechanical venti-
lation were: lung diseases, such as pneumonia, Chro-
nic Obstructive Pulmonary Disease and respiratory 
insufficiencies; neurological patients; traumatic brain 
injury; and post-surgical patients, in which 29.9% of 
patients were admitted with an initial diagnosis of 
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trauma at any level, 29.7% with some type of neuro-
logical condition and the third major cause identified, 
15.9%, with respiratory conditions(11-12).

The strategies and tests to assess patient extu-
bation require criteria and combinations, which will 
result in a lower risk of reintubation. Weaning from 
mechanical ventilation and extubation is difficult, so it 
is necessary to trace and follow protocols to increase 
the success of this procedure(9-10). In this research, it 
is highlighted that the extubation time was negatively 
and significantly correlated with the outcome of read-
mission, so the increase in extubating time may have 
reduced readmission in the critical unit.

In comparative terms, extubation time was sig-
nificantly longer among patients readmitted to the 
studied intensive care unit, even though it was not di-
rectly correlated to the outcome of readmission. This, 
perhaps, illustrates a possible greater severity of the 
readmitted patients, even though, as mentioned, the 
mortality rate has been similar among the groups of 
patients. This scenario reflects the importance of ear-
ly identification of the need for rehospitalization in an 
Intensive Care Unit, even if it is unwanted.

The rate of readmission to the investigated 
Intensive Care Unit was 6.5%. Some factors must be 
considered, such as possible ineffective care at initial 
hospitalization and/or early discharge. However, it is 
also necessary to admit that the critical patient is na-
turally liable to complications, even after specialized 
care in the Intensive Care Unit, due to the common 
characteristic of clinical severity(11). These complica-
tions tend to be mitigated when supplying and distri-
buting resources, added to the culture of quality and 
patient safety(8).

The aforementioned fact justifies the need to 
use mechanisms to identify clinical  worsening/de-
terioration in non-critical inpatient units, such as the 
Modified Early Warning Score, which is based on vital 
signs and the patient’s level of consciousness, creating 
a score that aims to assess, and therefore, possible 
alert, with the evident role of nurses in this scope(12). 

With this, the possibility of future studies that manage 
to verify the possible sensitivity of early alerts of cli-
nical deterioration, in the prevention of readmission 
in the Intensive Care Unit, is conceived, in addition to 
the accuracy of the assessment of nurses in the use of 
management tools for the type of care.

Recent national studies have shown readmis-
sion rates for intensive care around 6.0%, in Rondô-
nia(13); 9.2%(2) and 4.5%(11), in São Paulo; and 10.0%, 
in Rio de Janeiro, Brazil(4). When considering the rate 
found in this study and, based on the literature, it was 
observed that the rate of readmission was slightly low 
to moderate, which reinforces that each institution/
unit knows the possible means and tools to be used, 
to control and reduce this rate, a number considered 
undesirable.

Researchers from the state of Pennsylvania, in 
the United States of America, to analyze results of pa-
tients readmitted to specialized intensive care units 
due to trauma and investigating strategies to reduce 
rates of readmission, verified that the most evident 
risk factors for readmission are: age; respiratory com-
plications; severity of the disease; male; bleeding; 
chronic kidney disease; and days of mechanical venti-
lation. Therefore, it was inferred that the strategies to 
reduce readmissions in traumatic Intensive Care Units 
possibly result in the unique knowledge of each insti-
tutional reality(14).

Regarding the outcome of readmitted patients, 
31.0% died. It is evident that readmitted patients, due 
to having a more severe clinical condition, have a wor-
se prognosis, showing that readmission is a complica-
ting factor of hospitalization and demonstrating that 
any error during the processes can trigger complica-
tions to the patient, leading to a worse prognosis(5, 8-10).

Death may be related to the natural evolution 
of the disease, when the therapeutic possibilities have 
been exhausted, but it may also be related to the li-
mitation of human resources, unavailability of equi-
pment or, still, to the premature discharge from the 
Intensive Care Unit(2). Despite this, the proportion of 
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deaths among the group of non-readmitted patients 
was similar (29.8%) and with a non-significant com-
parative difference between those readmitted, which 
may be explained by the characteristic clinical and de-
mographic profile of the clientele.

In this study, it was observed that there were 
no discharge plans and/or protocols described in the 
electronic medical records of patients, which may 
favor the early discharge. The discharge planning of 
the Intensive Care Unit must start with the patient’s 
admission and, therefore, it is recommended the ra-
tional elaboration and the use of protocols to reduce 
the length of stay in the critical unit, since the availa-
bility of beds is unbalanced to the demand for need(15). 
It is observed, however, that in addition to pursuing 
shorter stay in the Intensive Care Unit, the use of these 
means and management tools for critical care should 
also enable the planning of safe discharge, in a multi-
disciplinary way. Also, readmission to the critical unit 
is an indicator that deserves continuous monitoring.

Conclusion

The rate of readmission to the studied inten-
sive care unit (6.5%) was similar and slightly low to 
moderate, considering other realities. Besides, there 
were no statistically significant correlations for the re-
admission outcome, except for extubation time, which 
was negatively correlated with the outcome. Death 
was equal between the groups of patients who were 
readmitted or not. However, by comparing means, the 
length of stay and extubation were significantly longer 
among those readmitted.

Collaborations

Lopes D, Fernandes LM, Alves DCI, Tonini NS 
and Oliveira JLC contributed to the conception and de-
sign or analysis and data interpretation, writing of the 
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tent and final approval of the version to be published.
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