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Original Article

Factors associated with death in patients with COVID-19 admitted to 
the adult Intensive Care Unit*   

Fatores associados ao óbito em pacientes com COVID-19 internados em Unidade de Terapia 
Intensiva adulto   

ABSTRACT
Objective: to identify factors associated with death in pa-
tients diagnosed with COVID-19 admitted to an intensive 
care unit. Methods: cross-sectional study with patients 
admitted with COVID-19 to two Intensive Care Units of two 
public hospitals. Data were collected from 222 electronic 
medical records and analyzed using Student’s t-test, Fisher’s 
exact test, Pearson’s chi-squared test, and Poisson multiple 
regression with robust variance. Results: male patients pre-
vailed, with a mean age of 63.4±15.6 years, white (92.9%), 
married or with a partner (64.6%), with elementary scho-
ol education (64.4%). The factors that significantly impac-
ted the outcome of death with the highest prevalence ratio 
were: dyspnea with respiratory effort (p=0.009), pulmonary 
involvement-CT pattern above 75% (p=0.006), acute renal 
failure requiring hemodialysis (p=0.001) and patients over 
65 years of age (p=0.001). Conclusion: age was identified 
as the main independent factor for death. Contributions to 
practice: knowing the characteristics of hospitalizations in 
critical care units of patients with COVID-19 provides sup-
port for providing qualified nursing care, promoting patient 
safety.  
Descriptors: COVID-19; Nursing; SARS-CoV-2; Hospitaliza-
tion; Intensive Care Units.ation.

RESUMO  
Objetivo: identificar os fatores associados ao óbito em pa-
cientes diagnosticados com COVID-19 internados em unida-
de de terapia intensiva. Métodos: estudo transversal, com 
pacientes internados por COVID-19 em duas Unidades de 
Terapia Intensiva de dois hospitais públicos. Foi realizada 
coleta de dados em 222 prontuários eletrônicos e analisa-
dos por meio dos testes t de Student, Exato de Fisher, Qui-
-quadrado de Pearson e Regressão múltipla de Poisson com 
variância robusta.  Resultados: prevaleceram pacientes do 
sexo masculino, com média de idade de 63,4±15,6 anos, cor 
branca (92,9%), casados ou com companheiro (64,6%), com 
escolaridade em nível de ensino fundamental (64,4%). Os 
fatores que impactaram de forma significativa sobre o des-
fecho óbito com maior razão de prevalência foram: disp-
neia com esforço respiratório (p=0,009), acometimento 
pulmonar-padrão tomográfico acima de 75% (p=0,006), 
insuficiência renal aguda com necessidade de hemodiálise 
(p=0,001) e pacientes acima de 65 anos (p=0,001). Conclu-
são: a idade foi identificada como principal fator indepen-
dente para óbito. Contribuições para a prática: conhecer 
as características das hospitalizações em unidade crítica de 
pacientes com COVID-19 fornece subsídios para a prestação 
de cuidados de enfermagem qualificados, promovendo a se-
gurança do paciente.  
Descritores: COVID-19; Enfermagem; SARS-CoV-2; Interna-
ção Hospitalar; Unidades de Terapia Intensiva.

*Extracted from the Final Course “Análise de Internações 
por Covid-19 em Unidade de Terapia Intensiva Adulto”, 
Universidade Federal de Santa Catarina, 2021.
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Introduction

There are currently still many uncertainties 
about the outlook and especially about the future 
development of the COVID-19 pandemic. The main 
uncertainties in the period of 2023/2024 concern 
the evolution of this infection and its status as a di-
sease(1-2). The COVID-19 pandemic, caused by the new 
coronavirus, Severe Acute Respiratory Syndrome Co-
ronavirus 2 (SARS-CoV-2), was recognized as a global 
emergency in 2019. This recognition was due to the 
high demand for medical care and the growing need 
for hospital beds(3).

Approximately 15% of those infected require 
hospitalization due to deterioration of the disease, 
which can progress to acute respiratory distress syn-
drome (ARDS), pneumonia, and liver, heart, and kid-
ney dysfunction, thus increasing the mortality rate(4-5). 

Therefore, severe cases of COVID-19 require admis-
sion to Intensive Care Units (ICU), where higher mor-
tality rates are often observed(6-7). 

The emergence of severe cases of COVID-19 de-
pends on several factors. Research indicates that older 
male patients and those with previous illnesses such 
as diabetes, high blood pressure, chronic kidney dise-
ase, neurological diseases and neoplasms, for exam-
ple, have an increased risk of mortality(8-9).

In view of the above, understanding the charac-
teristics of patients, as well as comorbidities, compli-
cations and factors associated with mortality of those 
admitted to critical units due to COVID-19 is essen-
tial to provide support for clinical decision-making 
and ensure qualified care. In turn, the study seeks to 
answer the following question: what are the charac-
teristics and outcomes of patients with COVID-19 ad-
mitted to the Intensive Care Units of two hospitals in 
Santa Catarina?

Therefore, this study aimed to identify factors 
associated with death in patients diagnosed with CO-
VID-19 admitted to an intensive care unit.

Methods 

Study design

This is a cross-sectional study guided by the 
Strengthening the Reporting of Observational Studies 
in Epidemiology tool (STROBE).

Study location and period 

The study was conducted at the Tereza Ramos 
Hospital and Maternity and at the Florianópolis Hos-
pital, located in Lages and Florianópolis, Brazil, res-
pectively. Both are references in providing care for 
those infected with Coronavirus. The study included 
all patients affected by COVID-19 and who were hos-
pitalized from the beginning of the pandemic until the 
end of the first year, when there were still no vaccines 
available. In other words, patients hospitalized from 
April 1 to December 31, 2020. Thus, the data were col-
lected in the period between November 1, 2020 and 
January 2021.

Population and data collection

The study population included: patients of both 
sexes, admitted to the Intensive Care Unit (ICU) due 
to COVID-19, with confirmation by reverse transcrip-
tion polymerase chain reaction (RT-PCR), rapid test 
and serology; and they had to be over 18 years of age. 
No exclusion criteria were applied. Data were obtai-
ned from electronic records through a questionnaire 
prepared in the Survey Monkey program containing 
sociodemographic data, clinical data and information 
regarding death. 

Exposure and outcome variables

The exposure and outcome variables were as 
follows: age, determined by the participant’s date of 
birth; the age groups were divided between under 65 
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years old and 65 years old or older; sex: female and 
male; ethnicity: white, yellow, black, Asian, mixed race, 
indigenous, other; marital status, single, married/
stable union, widowed, divorced or other; education 
level: never studied, completed elementary school, 
completed high school, completed higher education, 
specialization, Master’s degree, doctorate.

The clinical variables included: number of hos-
pitalizations for COVID-19; previous risk/severity 
classification in the emergency room: green, yellow or 
red; extent of lung involvement assessed by tomogra-
phic pattern: less than 50%, between 50% and 75% 
or greater than 75%; respiratory pattern: dyspnea 
with exertion, dyspnea without exertion or absen-
ce of dyspnea and use of high-concentration oxygen 
mask; pulmonary thromboembolism; pulmonary sep-
sis; cardiac dysfunction, acute respiratory syndrome; 
diabetes mellitus; systemic arterial hypertension; as-
thma; chronic obstructive pulmonary disease; chronic 
renal failure; congestive heart failure; overweight, 
obesity; stroke; smoking; human immunodeficiency 
virus; cancer; Alzheimer’s; and Parkinson’s. The ou-
tcome variable was death (yes or no).

Data analysis

Publishing the database facilitates data shar-
ing with the global scientific community, promoting 
transparency and reproducibility of research. The 
data are accessible to anyone with an internet connec-
tion, allowing researchers around the world to access 
and use the data in their own research. The COVID-19 
Hospital Admissions Database, from two hospitals, 
with 799 cases is published in the Springer Nature 
Figshare Dataset repository, which is publicly acces-
sible(10). This database covers hospitalizations that 
occurred in the clinical ward and Intensive Care Unit 
sectors, but only ICU admissions were used.

Statistical treatment of the data was performed 
using the SPSS program version 25.0 for Windows, 
and the data were initially organized in an electronic 
spreadsheet in the Microsoft Excel® program consid-

ering absolute and relative frequencies, as well as the 
mean and standard deviation (SD), with a study of the 
symmetry of continuous distributions analyzed by the 
Kolmogorov-Smirnov test.

The Student’s t-test for independent samples, 
Pearson’s chi-squared test with Yates correction and 
Fisher’s exact test were applied to assess the associa-
tions between the variables, considering a significance 
level of 20% (p<0.05) for statistically significant asso-
ciation. The estimate of the effect of the independent 
variables on the outcome death was estimated by the 
crude prevalence ratio.

In addition, a Poisson Regression Model was 
estimated with robust variance adjustment in order 
to analyze the factors and effects related to the occur-
rence of the outcome (death). The dependent variable 
of the model was the occurrence of death, while all the 
factors which presented a minimum significance lev-
el of p<0.20 in the bivariate analysis were listed for 
the independent variables. The association magnitude 
was estimated by the adjusted Prevalence Ratio (PR), 
considering 95% confidence intervals (95% CI).

Ethical aspects

All ethical precepts were respected in accor-
dance with Resolution 466/12. The study was appro-
ved by the Research Ethics Committee, Opinion num-
ber: 4.361.273/2020 and Certificate of Presentation 
of Ethical Appreciation 38674120.1.1001.0121. Pa-
tient consent was waived because it involves seconda-
ry data from electronic medical records.

Results

Data from 222 patients admitted to the ICU 
were included, the majority of whom were male, with 
a mean age of 63.4 years (SD±15.6 years), white, mar-
ried or with a partner, and with elementary school 
education. Patients who had been admitted once and 
had a previous severity classification of red predomi-
nated regarding the clinical characteristics. The most 
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frequently performed test was RT-PCR. Most of the 
lung involvement was 50 to 70 according to the venti-
latory pattern, while the majority presented dyspnea 
with respiratory effort and acute respiratory failure. 
The majority of the sample used a high-concentration 
mask. The most prevalent previous diseases were sys-
temic arterial hypertension, diabetes mellitus, and 
obesity (Table 1).

Table 1 – Demographic and clinical characterization 
of the sample (n=222). Florianópolis, SC, Brazil, 2021 
Variables n (%)
Sex 

Male 136 (61.5)
Female 85 (38.5)

Age Mean ± standard deviation (63.3±15.6)
Race / skin color 

White 197 (92.9)
Black / brown 15 (7.1)

Civil status
Married, with companion 115 (64.6)
Not in a stable union 63 (35.4)

Education 
Elementary (incomplete + complete) 85 (64.4)
High school (incomplete + complete) 28 (21.2)
Higher education (incomplete + complete) 19 (14.4)

Number of hospitalizations
1 200 (91.3)
2 17 (7.8)
≥3 2 (0.9)

Prior severity classification
Green 30 (18.9)
Yellow 55 (34.6)
Red 74 (46.5)

COVID-19 exam type 
Reverse transcription followed by polymerase chain 
reaction

173 (82.4)

Rapid test 19 (9.0)
Serology 18 (8.6)

Pulmonary involvement - tomographic pattern (%)
<50 58 (43.6)
50 to 75 49 (36.8)
≥75 26 (19.5)

Ventilation pattern
Dyspnea with respiratory effort 165 (80.9)
Dyspnea without respiratory effort 34 (16.7)
No dyspnea 5 (2.5)

High concentration oxygen mask
Yes 171 (82.6)
No 36 (17.4)

Evolution 
Pulmonary thromboembolism 8 (4.1)
Cardiac dysfunction ultrafiltration 24 (11.5)
Acute respiratory failure ultrafiltration 101 (45.9)
Pulmonary sepsis ultrafiltration 91 (42.5)

   (the Tabel 1 continue...)

Acute kidney failure
Yes, no dialysis required 36 (16.4)
Yes, with dialysis required 59 (26.9)
Non-ultrafiltrated 124 (56.6)

Previous diseases
Diabetes mellitus 83 (37.4)
Systolic arterial hypertension 129 (58.1)
Chronic obstructive pulmonary disease 33 (14.9)
Asthma 11 (5.0)
Chronic kidney failure 10 (4.5)
Chronic heart failure 22 (9.9)
Overweight 8 (3.6)
Obesity 34 (15.3)
Stroke 13 (5.9)
Smoking 35 (15.8)
Human Immunodeficiency Virus 2 (0.9)
Cancer 5 (2.3)
Alzheimer’s 5 (2.3)
Parkinson’s 1 (0.5)

In the bivariate analysis, it was found that there 
was a statistically significant association between the 
occurrence of death and the variables age group, edu-
cation, previous classification of severity, ventilatory 
pattern, cardiac dysfunction, acute respiratory failure 
ultrafiltration, pulmonary sepsis ultrafiltration, acute 
renal failure, obesity and smoking (Table 2). 

Table 2 – Association between demographic and 
clinical characteristics and the occurrence of death 
(n=222). Florianópolis, SC, Brazil, 2021

Variables

Outcome

p-value
Death 

(n=108)
n (%)

No death 
(n=114)

n (%)
Sex 0.882*

Male 41 (38.0) 44 (38.9)
Female 67 (62.0) 69 (61.1)

Age range (years) <0.001*
Up to 64 36 (33.3) 74 (64.9)
≥ 65 72 (66.7) 40 (35.1)

Race / skin color 0.400*
  White 96 (91.4) 101(94.4)

Black / brown 9 (8.6) 6 (5.6)
Civil status 0.137*
   Not in a stable union 25 (29.8) 38 (40.4)

Married, with companion 59 (70.2) 56 (59.6)
Education 0.016†

Higher education complete/in-
complete

3 (4.9) 16 (22.5)

   Elementary complete/incomplete 44 (72.1) 41 (57.7)
High school complete/incomplete 14 (23.0) 14 (19.7)

Prior severity classification <0.001‡

Green 12 (15.8) 18 (21.7)
   Yellow 17 (22.4) 38 (45.8)

Red 47 (61.8) 27 (32.5)
   (the Table 2 continue in the next page...)
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COVID-19 exam type 0.137‡

Serology 9 (8.9) 9 (8.3)
Reverse transcription followed by  
polymerase chain reaction

87 (86.1) 86 (78.9)

Rapid test 5 (5.0) 14 (12.8)
Pulmonary involvement - tomogra-
phic pattern (%)

0.545‡

<50 20 (38.5) 38 (46.9)
   50 to 75 22 (42.3) 27 (33.3)

≥75 10 (19.2) 16 (19.8)
Ventilation pattern 0.006*

Dyspnea with respiratory effort 86 (89.6) 79 (73.1)
Dyspnea without respiratory ef-
fort/No dyspnea

10 (10.4) 29 (26.9)

High concentration oxygen mask 0.678*
   Yes 79 (81.4) 92 (83.6)

No 18 (18.6) 18 (16.4)
Evolution (presence of diseases)
Pulmonary thromboembolism 0.070†

Yes 1(1.1) 7(6.7)
No 90 (98.9) 97 (93.3)

Cardiac dysfunction ultrafiltration 0.044 *
Yes 16(59.2) 8(7.3)
No 83 (83.8) 102(92.7)

Acute respiratory failure ultrafiltration <0.001*
Yes 60(64.5) 32(28.3)
No 38 (35.5) 81 (71.7)

Pulmonary sepsis ultrafiltration <0.001*
Yes 61(59.2) 30(27.0)
No 42 (40.8) 81 (73.0)

Acute kidney failure <0.001*
Non-ultrafiltrated 34 (31.8) 90 (80.4)
Yes, no dialysis required 20(18.7) 16(14.3)
Yes, with dialysis required 53 (49.5) 6 (5.4)

Previous diseases (presence of disease)
Diabetes Mellitus 0.916*

Yes 40 (37.0) 43 (37.7)
No 68(63.0) 71(62.3)

Systolic arterial hypertension 0.542‡

Yes 65 (60.2) 64(56.1)
No 43(39.8) 50(43.9)

Chronic obstructive pulmonary disease 0.463‡

Yes 18 (16.7) 15 (13.2)
No 90 (83.3) 99 (86.8)

Asthma 0.828 ‡

Yes 5 (4.6) 6 (5.3)
No 103 (48.8) 108 (51.2)

Chronic kidney failure 0.462†

Yes 6 (5.6) 4 (3.5)
No 102 (94.4) 110 (96.5)

Chronic heart failure 0.138‡

Yes 14(13.0) 8(7.0)
No 94 (87.0) 106 (93.0)

Obesity 0.015‡

Yes 10 (9.3) 24 (21.1)
No 98 (90.7) 90 (47.9)

Smoking 0.026‡

Yes 11 (10.2) 24 (21.1)
No 97 (51.9) 90 (48.1)

Human Immunodeficiency Virus >0.999†

Yes 2 (1.9) 0 (0.0)
No 106 (98.1) 114 100.0)

   (the Table 2 continue...)

Cancer 0.425†

Yes 5 (4.6) 3 (2.6)
No 103 (95.4) 111 (97.4)

Alzheimer’s 0.877†

Yes 5 (4.6) 0 (0.0)
No 103(95.40)114(100.0)

Parkinson’s >0.999†

Yes 0 (0.0) 1 (0.9)
No 108(100.0) 113(99.1)

*Pearson’s chi-squared test with Yates correction; †Fisher’s exact test; ‡Pear-

son’s chi-squared test of independence

It was observed that the prevalence rate of de-
ath in patients aged 65 years or older was 1.96 times 
higher than in the group aged under 64 years. Patients 
with complete/incomplete elementary education had 
a 3.27 times higher prevalence of death when compa-
red to those with complete/incomplete higher educa-
tion.

Another relevant factor was the previous clas-
sification of severity, in which the prevalence of dea-
th in patients with a red classification was 1.58 times 
higher in relation to patients whose previous clas-
sification was green. Another important result was 
identified in the ventilatory pattern, indicating that 
the prevalence of death in patients with dyspnea with 
respiratory effort was 1.68 times higher compared to 
cases that fell into the dyspnea without respiratory 
effort/without dyspnea (Table 3).

In the questions that addressed clinical evolu-
tion, there is evidence that patients who died had a 
1.48 times higher prevalence for cardiac dysfunction 
ultrafiltration; 2.13 times higher for acute respiratory 
failure ultrafiltration; as well as a 1.96 times higher 
prevalence of pulmonary sepsis ultrafiltration. 

Regarding acute renal failure, it was identified 
that the prevalence ratio of death in patients with acu-
te renal failure, without the need for dialysis and with 
the need for dialysis, was 2.03 and 3.27 times higher, 
respectively, compared to non-ultrafiltered patients. 
Furthermore, obesity stood out, as obese patients 
presented a prevalence ratio 1.77 times higher for the 
occurrence of death compared to those who did not 
present obesity. Finally, the prevalence ratio was 1.48 
times higher for the occurrence of death regarding the 
presence of smoking compared to cases that were not 
smokers (Table 3). 
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Table 3 – Prevalence ratio and 95% confidence interval for death, on sociodemographic and clinical character-
istics (n=222). Florianópolis, SC, Brazil, 2021
Variables p-value* PR 95%CI
Sex

Female – 1.0 –
Male 0.915 0.97 0.66–1.44

Age range (years)
Up to 64 – 1.0 –
≥ 65 0.001 1.96 1.32–2.93

Race / skin color 
   White – 1.0 –

Black / brown 0.551 1.23 0.66–2.44
Civil status

Not in a stable union – 1.0 –
Married, with companion 0.282 1.29 0.81-2.06

Education 
Higher education complete / incomplete – 1.0 –
Elementary complete / incomplete 0.047 3.27 1.02-10.55
High school complete / incomplete 0.070 3.17 0.91-11.01

Prior severity classification
Green – 1.0 –
Yellow 0.494 0.77 0.39–1.61
Red 0.037 1.58 1.09–2.99

COVID-19 exam type
Serology – 1.0 –
Reverse transcription followed by polymerase chain reaction 0.422 1.06 0.51–1.99
Rapid test 0.883 0.52 0.17–1.57

Pulmonary involvement - tomographic pattern (%)
<50 0.540 1.0 –
50 to 75 0.874 1.11 0.52–2.38
≥75 0.250 1.30 0.71–2.33

Ventilation pattern
Dyspnea with respiratory effort 0.009 1.68 1.11–2.43
Dyspnea without respiratory effort / No dyspnea – 1.0 –

High concentration oxygen mask
Yes 0.762 1.08 0.64-1.81
No – 1.0 –

Clinical evolution (presence of diseases)†

Pulmonary thromboembolism 0.874 0.35 0.01–3.32
Cardiac dysfunction ultrafiltration 0.027 1.48 1.08–2.53
Acute respiratory failure ultrafiltration 0.009 2.13 1.44-3.18
Pulmonary sepsis ultrafiltration 0.001 1.96 1.32–2.90

Acute kidney failure  
Non-ultrafiltrated – 1.0 –
Yes, no dialysis required 0.012 2.03 1.17–3.52
Yes, with dialysis required <0.001 3.27 2.13–5.04

Previous diseases (presence of disease) ‡

Diabetes Mellitus 0.940 1.01 0.69–1.50
Systolic arterial hypertension 0.662 0.92 0.62–1.35
Chronic obstructive pulmonary disease 0.599 0.87 0.53–1.44
Asthma 0.923 0.62 0.46-1.66
Chronic kidney failure 0.508 0.73 0.38–1.48
Congestive heart failure 0.290 1.12 0.74–2.01
Obesity 0.041 1.77 1.02–3.39
Smoking 0.038 1.65 1.11–3.08
Human Immunodeficiency Virus 0.974 0.48 0.12–1.95
Cancer 0.306 0.74 0.31–1.89
Alzheimer’s 0.167 0.47 0.19–1.16
Parkinson’s – – –

*Poisson regression with robust variance adjustment; †Reference category defined by the absence of progression of chronic disease; ‡Reference category defined 
by the absence of previous disease; PR: Prevalence ratio for the outcome death; CI: Confidence interval

Then in Table 4, the following were identified 
as potential predictors of death: age group, extent of 
lung involvement (CT pattern), ventilatory pattern 
and development of acute renal failure. Patients aged 
65 years or older had a prevalence rate of death 3.51 
times higher compared to younger patients.

The extent of lung involvement was the second 
most impactful variable in predicting death, with 
patients with more than 75% involvement having a 
prevalence rate of death 2.94 times higher than tho-
se with less than 50% involvement. The respiratory 
pattern with dyspnea on exertion is the third variable 
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that had the greatest impact in accounting for cases of 
death, with a prevalence rate of 1.72. 

The progression to acute renal failure was lis-
ted as important in the model, in which those investi-
gated with a need for dialysis had a prevalence ratio of 
3.89 times more likely to die, and those without a need 
for dialysis had a prevalence ratio of 1.63 times more 
likely to die. Furthermore, dyspnea with effort stood 
out as significant in the model with a prevalence ratio 
of 1.72, indicating an important risk for the occurren-
ce of death (Table 4).

Table 4 – Adjusted Poisson multiple regression model 
to predict the effects on the outcome death (n=222). 
Florianópolis, SC, Brazil, 2021
Variables p-value* PR 95%CI

Age range (years)
Up to 64 – 1.0 –
≥ 65 <0.001 3.51 1.98 – 7.61

Education 
Elementary complete / incomplete – 1.0 –
High school complete / incomplete 0.433 1.14 0.78 – 1.97
Higher education complete / incom-
plete

0.571 1.03 0.64 – 1.22

Prior severity classification
Green – 1.0 –
Yellow 0.324 0.75 0.58 – 1.12
Red 0.121 1.33 0.96 – 1.67

Pulmonary involvement - tomographic 
pattern (%)

<50 – 1.0 –
50 to 75 0.098 1.23 0.98 – 1.76
≥75 0.006 2.94 1.66 – 5.04

Ventilation pattern
Dyspnea without respiratory effort / 
No dyspnea

– 1.0 –

Dyspnea with respiratory effort 0.009 1.72 1.22 – 3.64
Clinical evolution (Presence of characteristics)

Cardiac dysfunction 0.106 1.16 0.86 – 1.44
Acute respiratory failure ultrafiltration 0.098 1.08 0.94 – 1.18
Pulmonary sepsis 0.122 1.11 0.95 –1.21

Acute kidney failure  
Non-ultrafiltrated – 1.0 –
Yes, no dialysis required 0.023 1.63 1.09 – 3.55
Yes, with dialysis required <0.001 3.89 1.68 – 6.81

*Poisson multiple regression; PR: prevalence ratio; CI: confidence interval

Discussion

The clinical and demographic characteristics 
and predictors of death of patients admitted to the 
ICU due to COVID-19 before vaccinations in 2020 
were analyzed in this study. There was a predomi-
nance of male patients, with a mean age of 63.3 years, 
corroborating global studies(3,7,10-11). Although males 
had a higher incidence of infection, there was no sta-
tistical significance in the correlation with mortality 
(p=0.882), which is in line with other studies that 
found no significant differences in the death rate be-
tween the sexes(4,7,11). 

Older patients were more likely to die, cons-
tituting results which are in line with previous stu-
dies(3,5,8). It was observed that each additional year of 
age increases the risk of death by 6%, which implies 
an increase of approximately 32% in the risk of death 
for each decade of life. These findings highlight the im-
portance of age as a determining factor in the adverse 
evolution of patients with COVID-19(5).

The advanced age of patients admitted to cri-
tical care units was prominent in the first year of the 
COVID-19 pandemic. The mean age among those ad-
mitted in 2021 was 55.06 years compared to 56.06 ye-
ars among those not admitted to critical care units(12). 

This reduction in the average age from 63.22 years to 
58.88 years after the start of vaccination represents 
a decrease of 4.34 years. There is a continued trend 
of decreasing the mean age with increasing vaccina-
tion rates. For example, with 10% of the population 
vaccinated, the average age of patients drops to 52.35 
years, and with 17% vaccinated, the proportion of pa-
tients over 60 years old drops to less than 50%(13).

In addition, 46.5% of patients were classified 
as red in the initial severity classification, indicating 
an emergency and the need for immediate care. This 
category showed a significant association with death 
(p<0.001), with a prevalence rate of death 1.58 times 
higher, suggesting that these patients were already se-
riously ill upon admission, which negatively influen-
ced the disease prognosis. Fever and dyspnea were 
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frequently observed reactions upon admission of pa-
tients with COVID-19(3,6). These symptoms are consi-
dered severe, and their early onset may be related to a 
delay in seeking medical care(7).

When analyzing the tomographic patterns of 
the patients, those with 50% lung involvement had 
the greatest damage, followed by those between 50 
and 75%, and the lowest occurrence of damage in 
75%. Bilateral and multilobar ground-glass opacities, 
common in COVID-19, are often associated with acute 
respiratory distress syndrome(14). Furthermore, grea-
ter extent of lung involvement correlated with a gre-
ater need for ventilatory support (average of 55.4% 
lung involvement) and a higher mortality rate(6,15).

Patients with this type of dyspnea had a 1.68-
fold higher prevalence of death compared to those 
who did not have dyspnea or with dyspnea without 
exertion. Additionally, 82.6% of patients required a 
high-concentration oxygen mask, with those who re-
quired this support showing a 1.08-fold higher preva-
lence of death. Previous studies have also highlighted 
dyspnea as a symptom associated with higher morta-
lity among patients with COVID-19(7,16). The high pre-
valence of dyspnea with exertion in this study possibly 
influenced the increased need for high-concentration 
oxygen mask use(16).

The most prevalent previous diseases were 
systemic arterial hypertension, present in 58.1% of 
patients, and diabetes, 37.4%. Obesity and smoking 
were also significant, with rates of 15.3 and 15.8%, 
respectively, presenting mortality prevalence ratios 
of 1.77 and 1.65 times higher, as observed in previous 
studies(6,7). These conditions were frequently associa-
ted with ages over 65 years. However, the lack of data 
and information in the medical records may have in-
fluenced the discrepancies observed in relation to the 
results of previous studies that confirm the associa-
tion between comorbidities and mortality risk(7-8,17).

The most common complications were acute 
respiratory failure, acute renal failure and pulmona-
ry sepsis, associated with death and more frequent 
among non-surviving patients. Similar studies have 
indicated a high prevalence of acute respiratory dis-

tress syndrome (90%) and acute renal failure (34%) 
among deceased patients(3). Moreover, 68% of pa-
tients with COVID-19 in intensive care units presented 
complications, with acute respiratory distress syndro-
me being the most prevalent (54%), followed by in-
fections (47%) and sepsis (37%)(18). Acute respiratory 
distress syndrome was developed by 81.8% of survi-
vors admitted to critical care units, while all patients 
who died presented this complication(19).

Severe respiratory failure is frequently mentio-
ned as a significant complication in patients severely 
affected by COVID-19, resulting in acute hypoxemic 
respiratory failure(10-20). Patients with this syndrome 
had a two-fold increased risk of death compared to 
those who did not develop this complication(18). The 
prone position, used as a complementary therapy in 
patients with coronavirus, has been shown to be effec-
tive in improving gas exchange and lung mechanics, 
which may contribute to increasing patient survival(13).

Clinically relevant complications associated 
with death included cardiac dysfunction, severe res-
piratory failure with ultrafiltration, and pulmonary 
sepsis with ultrafiltration. Cardiac disease in patients 
with coronavirus can be caused by several factors, 
such as endothelial dysfunction, oxidative stress, hy-
poxemia, and direct injury by the virus(18).

According to the information in the medical 
records analyzed in this study, it was observed that 
43.3% of the patients developed acute renal failure, 
with 26.9% requiring hemodialysis, associated with 
a prevalence rate of death 3.27 times higher. These 
results are consistent with a previous study carried 
out with patients in critical care units, where 53.9% 
presented acute kidney injury and 29.4% required 
dialysis(21).

The main complications observed include car-
diac dysfunction, myocardial infarction, myocardial 
inflammation, and heart rhythm disturbances(17). 
Patients with a history of hypertension, obesity, ad-
vanced age, and pre-existing cardiovascular diseases 
appear to be more susceptible to developing these 
complications(21-24).

As observed in the study, a cohort study revea-
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led that cardiovascular complications were significan-
tly more prevalent among patients who died(15). On the 
other hand, pulmonary thromboembolism was not 
associated with mortality in this study, corroborating 
the findings of another study in which this complica-
tion was less frequent (11%) and showed no impact 
on mortality(3).

The Poisson regression analysis performed in 
this study identified that age over 65 years, pulmona-
ry involvement greater than 75%, occurrence of dysp-
nea with exertion, and development of acute renal 
failure requiring dialysis were independent factors 
of death among those infected with coronavirus. The-
se findings are consistent with results from previous 
studies(3,7-8), which also highlighted advanced age and 
dyspnea as significant risk factors associated with 
mortality.

Nursing works to identify these sociodemogra-
phic and clinical variables through data collected in 
the nursing summary, physical examination and labo-
ratory test results, among others. Understanding the 
complications and elements linked to hospital deaths 
of adult patients with COVID-19 admitted to the ICU 
provides information to support decision-making and 
nursing management. Nurses stand out in the hospi-
tal area and in Primary Healthcare in planning actions 
both in immediate care and in transitioning care(25) to 
the inpatient units of these patients with severe con-
ditions and complications, which requires knowledge 
and action based on scientific evidence(26), such as 
that produced in this study. Thus, implementing nur-
sing interventions tends to be more qualified and safe, 
which contributes to recovering the health of the pa-
tients under their care(27).

Study limitations 

Limitations of this study include the existen-
ce of missing data, with some variables presenting a 
proportion greater than 10% of the total population, 
which prevented data imputation. However, a random 
pattern was identified in relation to characterizing 

information gaps (Missing Completely at Random), 
suggesting that the absences did not influence the ob-
served results.

Contributions to practice
 
Knowing the characteristics of hospitalizations 

in the critical unit for patients infected with coronavi-
rus provides support for providing adequate nursing 
care, promoting humanization and patient safety, in 
addition to identifying preventive measures focused 
on priority groups. Given this, considering the rele-
vance of the study, we highlight its impact on nursing 
policy, practice and research, as it presents the most 
frequent clinical complications and characteristics, as 
well as those which presented a higher risk of death 
when compared to younger patients.

Conclusion 

There was a predominance of men with an 
average age over 60 years. Patients over 65 years of 
age had a higher incidence of clinical problems and a 
higher prevalence of death compared to younger pa-
tients. In addition, dyspnea with exertion, pulmonary 
complications greater than 75% and the development 
of acute renal dysfunction requiring dialysis were 
found as independent factors associated with death 
among patients with coronavirus, with a 3.5 times hi-
gher prevalence ratio.
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