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Incidence and risk factors for incidents in intensive care patients*

Incidência e fatores de risco para incidentes em pacientes em terapia intensiva 

ABSTRACT
Objective: to estimate the incidence and identify the risk fac-
tors for incidents in patients of an intensive care center. Me-
thods: this is a longitudinal, prospective, analytical, and explo-
ratory study with 173 patients admitted to the intensive care 
unit. The incidents were categorized as clinical process/pro-
cedure, care associated infections, behavior, documentation, 
medication/intravenous fluids, nutrition, blood products, ac-
cidents, and medical equipment. Results: the incidence den-
sity was 134.45 incidents per 1,000 patient-days, highlighting 
the main categories: clinical process/procedure (71.5%) and 
care-related infections (15.3%). Length of stay in the intensi-
ve care unit (Risk ratio: 1.03; Confidence interval: 1.01-1.05; 
p=0.000) and use of central venous catheter (Risk ratio 1.02; 
Confidence interval: 1.00-1.04; p=0.040) were identified as 
risk factors. Conclusion: there was a high occurrence of in-
cidents in the intensive care unit, especially in patients with 
longer hospital stay and use of central venous catheters. Con-
tributions to practice: identifying incidents and associated 
risk factors will allow managers and professionals to recogni-
ze patients at higher risk and implement measures to ensure 
systematic and quality care to minimize the occurrence of ad-
verse events in the institution. 
Descriptors: Adult Health; Patient Safety; Intensive Care 
Units; Critical Care Nursing.

RESUMO 
Objetivo: estimar a incidência e identificar os fatores de risco 
para incidentes em pacientes de um centro de terapia inten-
siva. Métodos: trata-se de estudo longitudinal, prospectivo, 
analítico e exploratório com 173 pacientes internados no cen-
tro de terapia intensiva. Os incidentes foram categorizados em 
processo clínico/procedimento, infecções associadas à assis-
tência, comportamento, documentação, medicação/fluidos 
endovenosos, nutrição, hemoderivados, acidentes e equipa-
mento médico. Resultados: a densidade de incidência foi de 
134,45 incidentes por 1.000 pacientes-dia, destacando-se as 
principais categorias: processo/procedimento clínico (71,5%) 
e infecções relacionadas à assistência (15,3%). O tempo de 
permanência no centro de terapia intensiva (Razão de Risco: 
1,03; Intervalo de confiança: 1,01–1,05; p=0,000) e de uso de 
cateter venoso central (Razão de Risco 1,02; Intervalo de con-
fiança: 1,00–1,04; p=0,040) foram identificados como fatores 
de risco. Conclusão: verificou-se elevada ocorrência de inci-
dentes no centro de terapia intensiva, sobretudo nos pacien-
tes com maior tempo de internação e de utilização de cateter 
venoso central. Contribuições para a prática: identificar os 
incidentes e os fatores de risco associados permitirão aos ges-
tores e profissionais reconhecer os pacientes com maior risco 
e implementar medidas que garantam assistência sistematiza-
da e de qualidade com vistas à minimização da ocorrência dos 
eventos adversos na instituição. 
Descritores: Saúde do Adulto; Segurança do Paciente; Cuida-
dos Críticos; Unidades de Terapia Intensiva; Enfermagem de 
Cuidados Críticos. 

*Extracted from the doctoral qualification project “Segu-
rança do paciente: uma análise das práticas e incidentes de 
um Centro de Terapia Intensiva”, Universidade Federal de 
Minas Gerais, 2020.
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Introduction 
 
 Intensive care centers, because they offer 

specialized care with qualified human resources and 
high technological density, enable the survival of pa-
tients with severe organ dysfunctions(1). During care, 
it is necessary to handle medical equipment, patients, 
and invasive devices, besides administering antibio-
tics and other drugs, which may predispose to increa-
sed risk of incidents(2).

According to the World Health Organization 
(WHO) International Classification of Patient Safety, 
incidents are defined as situations that may result 
or have resulted in unnecessary harm to the patient 
because of care. Harm is characterized by any impair-
ment of the body’s structure or function and/or any 
effect thereof, including injury, disease, suffering, dea-
th, disability, or dysfunction, and can be of a physical, 
social, or psychological nature. When the incident cau-
ses any harm to the patient, it is considered an adver-
se event(3-5).

Estimates show a 10.5% occurrence of adver-
se events in Latin America, of which 28% resulted 
in disability and 6% in death. 60% of the events are 
considered preventable(5). In 2016, in Brazil, there 
were 19,128,382 hospitalizations, of which 1,377,243 
patients suffered at least one acquired condition du-
ring hospitalization, with 172,154 to 432,301 patients 
dying from acquired conditions(6).

It is noteworthy that the underreporting and 
omission of data is still a problem in many institu-
tions, associated with the punitive nature attributed 
to the error, which hinders the implementation of me-
asures to promote patient safety and improve the qua-
lity of care(7). Patient safety includes a set of measures 
necessary to reduce, to an acceptable minimum, the 
risks of unnecessary damage that may be associated 
with health care(3,8).

In this context, considering the impact of ad-
verse events on patient morbidity and mortality, the 
characteristics of care and the profile of critically ill 
patients, it is essential to constantly assess the risk of 

occurrence of these events. This evaluation should be 
performed by daily monitoring of incidents, searching 
for related factors, and establishing safe practices(9-10).

Despite advances in the patient safety area, a 
high incidence of adverse events in hospitalized pa-
tients worldwide and in Brazil is still noted, especially 
in critically ill patients, who are susceptible to suffe-
ring some type of incident during their stay. Thus, fur-
ther studies are required to address the incidence of 
events in critically ill patients admitted to the inten-
sive care unit and their intervening factors to support 
actions that ensure safe and quality care.  

It is understood that incidents are related to fai-
lures in work processes, and it is important to verify 
the presence of weaknesses and risk factors, in addi-
tion to adopting preventive strategies, since they can 
cause damage and harm to patients as well as addi-
tional costs to the health system. In this sense, there 
is a need for the development of studies that evaluate 
this relevant public health problem among critically 
ill patients, to assist health professionals in the search 
for strategies to prevent its occurrence and minimize 
risks.

Thus, this study aimed to estimate the inciden-
ce and identify the risk factors for incidents in patients 
of an intensive care center.

Methods
 
This was a longitudinal, prospective, analyti-

cal exploratory study guided by Strengthening the 
Reporting of Observational (STROBE). The study was 
developed with critically ill patients admitted to an in-
tensive care unit of a large, highly complex hospital in 
Belo Horizonte, Minas Gerais, Brazil. This center has 
20 beds for adult and elderly patients in critical situa-
tions resulting from clinical or surgical problems.

Initially, the eligible population for the study 
consisted of 184 adult patients admitted to the inten-
sive care center from September to November 2019 
and aged 18 years or older. Of these, 11 patients did 
not remain hospitalized for at least 24 hours before 
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the start of data collection and were excluded. Thus, 
the convenience sample was composed of 173 pa-
tients, followed during their stay in the intensive care 
unit to verify the occurrence of the event. There was 
no loss of patients or information throughout the 
follow-up. As patients were admitted to the unit, they 
were included in the study and followed up daily at 
the bedside in the morning, afternoon, and evening 
periods. Data were collected by the main researcher 
and two auxiliary researchers previously trained in 
incident identification. The training, conducted by the 
main researcher, occurred before the beginning of the 
data collection in the intensive care unit through the-
oretical and practical training of the auxiliary resear-
chers. At the end, it was verified an agreement of more 
than 94% between the researchers. It is important to 
emphasize that the focus of this study was the monito-
ring of care processes and, therefore, the unit’s health-
care workers were not observed in their practice.  

As a source of complementary information, we 
used the incident record spreadsheet and the patient’s 
electronic medical record. The instrument for data 
collection contained information about the occurren-
ce of incidents, sociodemographic, clinical and hospi-
talization data of the patients.

The incidents, considered as primary outco-
mes, were categorized into groups as proposed by the 
WHO International Classification for Patient Safety(11) 
in clinical process/procedure (pressure injury; devi-
ce-related injury; incontinence-related dermatitis; 
loss of enteral catheter; skin injury related to medical 
adhesives; skin breakdown; readmission in less than 
48 hours; loss of intra-arterial pressure monitoring 
catheter; reintubation in less than 24 hours; loss of 
indwelling urinary catheter; loss of central venous 
access; friction injury; delay in starting dialysis; wi-
thdrawal of assistive devices; catheter-associated in-
jury; delay in passing enteral catheter; loss of drain; 
incorrect blood pressure measurement; loss of pe-
ripheral venous access); care-associated infections 
(catheter-associated bloodstream infection; venti-
lator-associated pneumonia; pneumonia; urinary 

tract infection related to indwelling urinary catheter; 
peritonitis; ventilator-associated tracheobronchitis; 
phlebitis; endocarditis); behavior (failure to adhere 
to contact precaution; failure to communicate); docu-
mentation (incorrect identification on fluid balance 
incorrect identification on solution label); medica-
tion/intravenous fluids (delayed drug administration; 
incorrect drug dilution; adverse reaction; higher than 
prescribed medication flow rate); nutrition (delayed 
administration of enteral diet; delayed administration 
of nutritional supplement); blood products (adverse 
reaction; incorrect filter use); accident (fall from bed) 
and medical equipment (malfunction of monitor).

Were included as covariates/risk factors the 
quantitative variables (collected as continuous) as 
age, length of stay in the intensive care unit, severi-
ty scores (obtained from admission until the first 24 
hours of hospitalization) as Acute Physiologic and 
Chronic Health Evaluation II (Apache II), Sequential 
Organ Failure Assessment (SOFA), Simplified Acute 
Physiology Score II and III (SAPS II, III), enteral cathe-
ter time, orotracheal tube time, tracheostomy time, 
time of oxygen therapy, central venous catheter time, 
indwelling urinary catheter time, and arterial cathe-
ter time, and the qualitative variables (collected as 
categorical) such as gender (male/female), comorbi-
dities (no/yes), origin (ward/apartment, operating 
room, emergency room others), medical diagnosis at 
admission (infectious, gastrointestinal, neurological, 
sepsis, pulmonary, musculoskeletal, renal, cardiac, li-
ver transplant and other diseases), use of precaution 
(standard, contact, aerosol), outcome of hospitaliza-
tion (discharge/death) and use of vasoactive drugs 
(no/yes). It is noteworthy that for the bivariate and 
multivariate analyses, the first category of each va-
riable was chosen as reference, which in the dichoto-
mous variables was represented by “no”. 

The data obtained were tabulated in Microsoft 
Excel spreadsheets and analyzed in SPSS, version 23. 
Descriptive statistics were used, with presentation of 
absolute and percentage frequencies for qualitative 
variables and mean/standard deviation for variables 



Campos DMP, Toledo LV, Matos SS, Alcoforado CLGC, Ercole FF

Rev Rene. 2022;23:e72426.4

with normal distribution and median/quartiles one 
and three for variables with non-normal distribution. 
To test the normality of the variables, the Shapiro Wilk 
test was used.

Incident incidence density was estimated ba-
sed on the calculation of the number of new incident 
cases over the sum of the time patients were at risk of 
developing an incident.

To evaluate the association of covariates (con-
tinuous and categorical) with the occurrence of inci-
dents, Poisson Regression with robust variance was 
performed to estimate the risk ratios, the respective 
95% confidence intervals and p-values. For the mul-
tivariate analysis, the covariates that presented a p-
-value <0.20 in the bivariate analysis were considered. 
Variables with statistical significance (p<0.05) were 
retained in the single multivariate model.

 This study met all the principles described 
in Resolution No. 466/2012 for the maintenance 
of ethical aspects involving research with human 
beings. It was approved by the Ethics Committee on 
Research with Human Beings of the proposing ins-
titution with opinion No. 3,209,447/2019 and Certifi-

Table 1 – Bivariate analysis of quantitative independent variables in relation to the occurrence or not of inci-
dents. Belo Horizonte, MG, Brazil, 2019

Variables Intercept 
(βo)

Wald’s Chi-
square df*

Risk Ratio 
(95% CI)†

p-value

Age 0.32 0.03 1 1.00 (0.99-1.00) 0.820

Time of permanence 0.09 20.31 1 1.04 (1.03-1.05) 0.000

Score

Acute Physiologic and Chronic Health Evaluation II 0.10 14.96 1 1.01 (1.01-1.02) 0.000

Sequential Organ Failure Assessment 0.20 6.53 1 1.04 (1.01-1.06) 0.000

Simplified Acute Physiology Score II 0.19 7.38 1 1.06 (1.03-1.07) 0.000

Simplified Acute Physiology Score III 0.19 7.02 1 1.05 (1.01-1.08) 0.000

Time of use of invasive devices

 Enteral catheter 0.34 1.21 1 1,04 (1,03-1,06) 0.000

Orotracheal tube 0.34 1.25 1 1.07 (1.05-1.09) 0.000

Tracheostomy 0.32 3.86 1 1.06 (1.03-1.08) 0.000

Oxygen therapy 0.32 3.78 1 1.03 (1.01-1.05) 0.000

Central venous catheter 0.32 3.78 1 1.05 (1.04-1.06) 0.000

Urinary bladder catheter 0.32 4.22 1 1.04 (1.03-1.05) 0.000

Arterial catheter 0.32 2.99 1 1.05 (1.03-1.06) 0.000
*df: Degrees of Freedom; †CI: Confidence Interval (95%)

cate of Submission for Ethical Consideration No. 
90063518.4.3001.5125.

Results

Among the total number of patients who com-
prised the study, there was a predominance of male 
patients (56.1%), elderly (71.1%), with comorbidities 
(92.5%), coming from the operating room (49.7%) 
and hospitalized due to gastrointestinal diseases 
(19.6%), followed by neurological disease (15.6%) 
and sepsis (12.7%). It was found that 61 (35.0%) of 
the patients had some type of incident.

Based on the bivariate analysis of the quantita-
tive independent variables in relation to the occurren-
ce or not of incidents, it was identified that patients 
who suffered incidents presented higher scores in the 
severity scores evaluated as APACHE II, SOFA, SAPS II 
and III (p=0.000), longer hospital stay and use of inva-
sive devices such as enteral catheter, orotracheal tube, 
tracheostomy, oxygen therapy, central venous cathe-
ter, indwelling urinary catheter, and arterial catheter 
(p=0.000) as shown in Table 1.  
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Regarding the bivariate analysis of qualitative 
variables and the occurrence of incidents, there was 
an association between patients referred from the 
operating room (p=0.000) admitted due to gastro-
intestinal (p=0.000), neurological (p=0.020), renal 
(p=0.020), musculoskeletal (p=0.010), renal trans-

Table 2 – Bivariate analysis of qualitative independent variables in relation to the occurrence or not of incidents. 
Belo Horizonte, MG, Brazil, 2019

Variables
Intercept 

(βo)
Wald’s Chi-

square
df*

Risk Ratio
(95% CI)†

p-value

Gender 0.37 0.09 1 - -
Male - - - - -
Female - - - 0.97 (0.84-1.12) 0.700

Comorbidities 0.36 0.09 1 - -
No - - - - -
Yes - - - 1.05 (0.81-1.36) 0.720

Source 0.43 15.92 3 - -
Ward/apartment - - - - -
Surgical center - - - 1.45 (1.25-1.69) 0.000
Emergency room - - - 0.84 (0.66-1.02) 0.120
Others - - - 0.83 (0.64-1.06)      0.140

Medical Diagnosis 0.22 6.37 10 - -
Infectious Disease - - - - -
Gastrointestinal Disease - - - 0.02 (0.00-0.23) 0.000
Neurological Disease - - - 0.08 (0.01-0.67) 0.020
Sepsis - - - 0.19 (0.04-1.75) 0.160
Lung Disease - - - 0.14 (0.02-1.54) 0.140
Musculoskeletal disease      - - - 0.04 (0.00-0.38) 0.010
Kidney disease - - - 0.04 (0.01-0.45) 0.020
Heart disease - - - 0.12 (0.01-1.34) 0.090
Liver transplantation - - - 0.09 (0.01-1.08) 0.080
Kidney transplantation - - - 0.03 (0.00-0.41) 0.030
Other - hematological, metabolic, oncological - - - 0.07 (0.01-0.92) 0.040

Precaution Type 0.42 16.35 2 - -
Standard precaution - - - - -
Contact precaution - - - 1.23 (0.48-2.75) 0.720
Aerosol precaution - - - 0.93 (0.11-10.62) 0.890

Use of vasoactive drugs 0.52 7.41 1 - -
No - - - - -
Yes - - -  3.55 (2.15-7.22) 0.000

Outcome 0.61 3.06 1
Discharge - - - - -
Death - - - 2.13 (1.13-7.36) 0.010

*df: Degrees of Freedom; †CI: Confidence Interval (95%)

In this cohort, the incident incidence densi-
ty was 134.45 per 1,000 patient-days (144 incidents 
in 1,071 patient-days). Of the total 144 (100%) inci-
dents, the highest percentages found were related to 
clinical/procedure types 103 (71.5%) and care-asso-
ciated infections 22 (15.3%).

Among the 103 (71.5%) incidents in the ca-
tegory clinical process/procedure, there was a pre-
dominance of pressure ulcers 33 (32%), followed by

plant (p=0.030) and other diseases (p=0.040); used 
vasoactive drugs during hospitalization (p=0.000) 
and died (p=0.010). It is noteworthy that the criteri-
on for choosing the reference category related to the 
medical diagnosis “infectious disease” was due to its 
lower occurrence and lack of significance (Table 2).

11 (10.7%) device-related injuries and 9 (8.7%) inci-
dents of incontinence-related dermatitis. Among the 
22 (15.3%) incidents of the category infections as-
sociated with assistance, catheter-associated bloods-
tream infection and ventilator-associated pneumonia 
were the most frequent with 6 (27.3%) events each.

In the final multivariate analysis, the length 
of stay of patients in the intensive care unit and the 
time of use of central venous catheter remained in the 
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model, explaining the occurrence of incidents. It was 
found that each day a patient stays in an intensive care 
bed and each day a central venous catheter is used in-
creases the risk of incident by 3% and 2%, respective-
ly (Table 3).

Table 3 – Multivariate analysis of risk factors and 
occurrence of incidents. Belo Horizonte, MG, Brazil, 
2019

Variables
Inter-

cept (βo)
Wald’s Chi-

square
df*

Risk Ratio 
(95% CI)†

p-
value

Length of stay in the 
intensive care unit

- 7.75 1
1.03 

(1.01 –1.05)
0.000

Central venous catheter 
time

- 3.33 1
1.02 

(1.00- 1.04)
0.040

Constant -1.51 72.65 1 - -
*df: Degrees of Freedom; †CI: Confidence Interval (95%)

Discussion 

The high number of patients affected by some 
type of incident in this study is corroborated by other 
national(5,10-11) and international studies(12) and points 
to the need to stimulate corrective and not punitive 
actions, such as the development of programs aimed 
at training professionals and improving the quality of 
care.

It is believed that, to strengthen the patient sa-
fety culture, health institutions should devote them-
selves to the implementation of institutional protocols 
and professional training, with a view to avoiding the 
repetition of errors, preventing risks, and improving 
the care team, especially the nursing team, which 
works continuously with critically ill patients, most of 
whom depend on care to perform their self-care acti-
vities(13).

A longer stay in the intensive care unit and lon-
ger time using a central venous catheter were asso-
ciated with the occurrence of incidents. These factors 
measure the intrinsic risk, determined by the patient’s 
severity, as well as the extrinsic risk, verified by the 
greater exposure to invasive procedures. The high 
use of medication, the clinical severity profile and the 

use of invasive devices increase the risk of the patient 
being affected by incidents, which can lead to increa-
sed mortality and length of hospital stay, thus increa-
sing care costs(14).

The length of stay can change according to the 
patient’s clinical condition and care management, 
being not only an indicator of the patient’s severity, 
but also of the quality of care. In daily practice, there is 
a “vicious cycle” between the occurrence of incidents 
and the length of stay of patients. At the same time, a 
longer stay exposes the patient to incidents, because 
patients suffering from adverse events may remain 
hospitalized for a longer period to treat the damage 
caused. Different studies show that the length of stay 
of patients increases the occurrence of incidents, cor-
roborating the findings of this investigation(12,15-16).

The time of venous catheter use may be consi-
dered a modifiable factor that increases the chance of 
occurrence of incidents, especially those of infectious 
origin, such as primary bloodstream infection(17). It is 
also important to consider that invasive procedures, 
such as catheter implantation and use, are part of the 
treatment indication, as they help in the administra-
tion of fluids and monitoring of hemodynamic para-
meters in the management of patients with decom-
pensated heart failure, pulmonary hypertension, and 
shock(18). However, the daily evaluation of the need for 
maintenance of its use becomes fundamental, as well 
as the implementation of nursing interventions to mi-
nimize complications.

It is noteworthy that the non-punitive culture, 
with encouragement to report incidents, helps institu-
tions to recognize their weaknesses and promote con-
tinuous care improvement(13). These improvements 
should include structural aspects of health services 
and human resources qualification, including the nur-
sing team.

In this context, the nurse’s role has great im-
portance in monitoring the patient at the bedside, 
identifying possible risks of harm to patients and their 
causes, monitoring the problems identified, disclosing 
to the team the occurrence rates of incidents, valuing 



Rev Rene. 2022;23:e72426.

Incidence and risk factors for incidents in intensive care patients

7

constant educational practices with the use of eviden-
ce-based institutional care protocols, and implemen-
ting preventive measures that minimize the occurren-
ce of incidents and adverse events.

Study limitations

This study presents as limitations the use of 
convenience sampling and the use of secondary data, 
obtained from the professionals’ records in medical 
charts. It is known that a non-probability sample has 
inherent limitations and may present results that are 
not representative of all critically ill patients, usually 
admitted to the intensive care unit, although during 
the evaluated period there was a significant turnover 
of patients admitted to the sector. The use of seconda-
ry data may cause problems of data reliability regar-
ding the occurrence of underreporting of incidents, 
however, in this study, to circumvent this problem, a 
strategy of incident confirmation based on daily bed-
side observation was used. It is also noteworthy that 
the high incidence of different types of incidents evi-
dences the care taken by professionals to record them 
in the unit. In addition, this study followed up 173 pa-
tients continuously, associating the documental analy-
sis to the bedside observation of patients, to make the 
results closer to reality and, thus, counterbalance the 
limitations.

Contributions to practice

The findings of this study enabled the cha-
racterization of critically ill patients admitted to the 
intensive care unit regarding incidents and their as-
sociations, thus allowing reflection on care practice 
with a view to minimizing the occurrence of adverse 
events. Thus, managers and professionals will be able 
to recognize patients at higher risk and implement 
measures to ensure systematic and quality care. This 
assistance should be based on pre-established care 
protocols, aiming at reducing hospitalization time, 
costs, and the time of use of invasive care devices.

Conclusion

A high occurrence of incidents was observed in 
the intensive care unit, especially in patients with lon-
ger hospital stay and use of central venous catheters. 
Among the incidents identified, those related to the 
clinical process/procedure and care-associated infec-
tion categories stand out, reinforcing the importance 
of prioritizing prevention actions in these areas.
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