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Nurses’ workload in critical care units
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ABSTRACT

Objective: to relate nurses’ workload to associated factors in critical care facilities. Method: in this cross-sectional study of 116
patients admitted to a public teaching hospital in Minas Gerais, data were collected using four instruments: Patient
Characterization Instrument, Patient Classification System, Nursing Activities Score and Acute Physiology and Chronic Health
Evaluation II. The data were analyzed using absolute and relative frequencies, summary measures of position and variability,
Student t-test, Pearson correlation and multiple linear regression analysis. Results: the average workload in the Intensive Care
Unit and the Accident and Emergency Service was 20.8 hours and 18.8 hours and the risk of death, 22.1 and 24.4, respectively.
Conclusion: the inpatient sector involved and risk of death influence the nursing workload.

Descriptors: Nursing; Critical Care; Intensive Care Units; Emergency Service Hospital; Workload.

RESUMO

Objetivo: relacionar a carga de trabalho de enfermagem aos fatores associados em unidades de atendimento a pacientes em
cuidados criticos. Método: estudo transversal realizado com 116 pacientes internados em um hospital publico de ensino de
Minas Gerais. Utilizaram-se quatro instrumentos para coleta de dados: Instrumento de Caracterizagdo do Paciente, Sistema de
Classificagdo de Pacientes, Nursing Activities Score e Acute Physiology and Chronic Health Evaluation Il. Para a analise dos dados
empregou-se frequéncias absolutas e relativas, medidas de resumo de posicdo e a variabilidade, teste t-student, correlagéo de
Pearson e analise de regressao linear multipla. Resultados: a média da carga de trabalho na Unidade de Terapia Intensiva e no
Servigos de Urgéncia e Emergéncia foi de 20,8 h e 18,8 h e o risco de 6bito foi de 22,1 e 24,4, respectivamente. Conclusdo: o
setor de internagdo e o risco de 6bito influenciam na carga de trabalho de enfermagem.

Descritores: Enfermagem; Cuidados Criticos; Unidades de Terapia Intensiva; Servigo Hospitalar de Emergéncia; Carga de Trabalho.

RESUMEN

Objetivo: relacionar la carga de trabajo de enfermeria con los factores presentes en las unidades de atencion a pacientes en
cuidados criticos. Método: estudio transversal realizado con 116 pacientes ingresados en un hospital universitario publico de Minas
Gerais. Se utilizaron cuatro instrumentos para la recoleccién de datos: Instrumento de Caracterizacion del Paciente, Sistema de
Clasificacion de Pacientes, Nursing Activities Score e Acute Physiology and Chronic Health Evaluation Il. Para el andlisis de datos se
utilizaron frecuencias absolutas y relativas, medidas de resumen de posicidn y variabilidad, prueba T de Student, correlaciéon de
Pearson y analisis de regresion lineal multiple. Resultados: la carga de trabajo promedio en la Unidad de Cuidados Intensivos y en
los Servicios de Urgencias y Emergencias fue de 20,8 h y 18,8 h y el riesgo de muerte fue de 22,1 y 24,4, respectivamente.
Conclusion: el sector de hospitalacion y el riesgo de muerte influyen en la carga de trabajo de enfermeria.

Descriptores: Enfermeria; Cuidados Criticos; Unidades de Cuidados Intensivos; Servicio de Urgencia en Hospital; Carga de Trabajo.

INTRODUCTION

Nursing workload has been discussed worldwide, especially in more complex scenarios such as Emergency
Hospital Services (EHS) and Intensive Care Units (ICU) due to its implications for providing quality care. It can be can be
determined by the severity of the patient from a clinical point of view, since they require more care and more
procedures, making it highly dependent on the care provided by the nursing team?.

Systems for assessing the degree of severity of patients in critical units, such as the Acute Physiology and Chronic
Health Disease Classification System Il (APACHE Il), were developed in response to a growing need for monitoring vital
parameters in order to assess the prognosis of patients, quantifying the severity of the disease/condition, and evaluating
the performance of professionals and the quality of care provided3.

It is known that work overload is a factor faced by nursing staff who work with critical and semi-critical patients,
requiring constant and precise work from the professional, which, added to the insufficient number of professionals,
causes stress and physical and emotional exhaustion, which can lead to failures in the care process, generating the
occurrence of adverse events®.
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An imbalance between the number of nursing professionals and the workload reduces the effectiveness of care,
which causes risks and an increase in the occurrence of adverse events®. Therefore, evaluating the clinical condition of
patients and their demand for care becomes essential to determine the number of nursing professionals needed for
developing quality care in patient care units in critical care®.

In this context, the Nursing Activities Score (NAS)® instrument was developed, which has been used internationally and
nationally for this purpose after its validation in Brazil, constituting a reliable tool used to support the workload and to calculate
the number of nursing professionals in the ICU, which helps in scaling the nursing team and planning interventions’.

The NAS is composed of seven categories: basic activities; ventilatory support; cardiovascular support; renal support;
neurological support; metabolic support; and specific interventions. These are subdivided into 23 dimensions, ranging from
1.2 to 32.0 points, covering 80.8% of nursing activities’.

Therefore, applying this instrument is essential to guarantee patient safety in all those units which are characterized
by a high level of patient complexity and a high demand for care, such as for patients in intensive care units*2.

Thus, according to the above, the aim of this study was to relate the nursing workload to associated factors in
providing care to patients in intensive care units.

METHOD

This is an observational, cross-sectional, quantitative study carried out in a public teaching hospital of high
complexity in the interior of Minas Gerais, being a reference for 27 municipalities which compose the health macro-
region. The adult EHS (EHS-A) provides 24-hour care, has 25 beds, one for isolation, 20 for observation and an emergency
room with a capacity for four simultaneous visits, serving an average of two thousand patients per month. The adult
ICU (ICU-A) has 10 beds, eight for inpatients and two rooms for patients who need treatment in an isolated
environment®.

The study population consisted of patients hospitalized in the ICU-A and EHS-A with the following inclusion criteria:
being hospitalized in the ICU-A, in the wards and emergency room of the EHS-A; classified into intensive and semi-
intensive care with a minimum period of stay of 24 hours; and be 18 years of age or older. Patients readmitted to the
ICU-A or EHS-A units during the collection period were excluded.

The sample was calculated using the number of beds parameter. The average number of monthly hospitalizations
in the investigated units was calculated by using the Power Analysis and Sample Size (PASS) program for statistical
assistance.

The sample size calculation considered an aprioristic determination coefficient, R? = 0.13, in a linear regression
model with five predictors, having a=0.05 as the significance level or type | error and type Il error of B=0.1, therefore
resulting in an aprioristic statistical power of 90%, and obtaining a sample of n= 116. The main outcome variable was
the demand for nursing workload.

Four instruments were used for data collection: the patient characterization instrument with demographic and
clinical variables; the Patient Classification System (SCP); the NAS; and APACHE Il. The instrument for characterizing the
patient went through a process of face and content validation carried out by a committee of experts. The collection was
performed by the researcher from June to September 2018 after applying the pilot test, and the participants in this
stage were excluded from the final study sample.

For patients admitted to the EHS-A, the SCP was applied to classify patients according to care complexity into semi-
intensive and intensive care. After identifying the patients admitted to the intensive care units, the Informed Consent
Form (ICF) was presented to the person responsible and authorization was requested to carry out the research; next,
the patient’s characterization form, the NAS and the APACHE Il were sequentially applied. All data were collected from
patient medical records.

The collected data were entered into an electronic data spreadsheet in Excel® 2002 from Microsoft Office® and
imported into the Statistical Package for Social Sciences (SPSS), version 22, for Windows 10® for processing and analysis.

Categorical variables are presented in tables of absolute and relative frequencies, while quantitative variables are
summarized using summary measures of position and variability. Bivariate analysis included a Student’s t-test for
independent groups, as well as Pearson’s correlation for quantitative predictors. The simultaneous influence of
demographic and clinical predictors on the NAS included multiple linear regression analysis. This work considered an a
significance level of 5%.
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The study is the product of a Master’s thesis approved by the Research Ethics Committee.

RESULTS
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Of the 116 patients, there was a predominance of males (60.3%) and an older adult age group (58.6%), and this
profile was confirmed in both sectors studied. Table 1 shows the sociodemographic variables of patients seen in the

EHS-A and ICU-A sectors.

TABLE 1: Presentation of the demographic variables of critically-ill
patients treated in the EHS-A and ICU-A (n= 116). Uberaba, MG,

Brazil, 2018.
EHS-A ICU-A Total
n % n % n %

Gender

Male 46 59.7 24 61.5 70 60.3
Female 31 40.3 15 38.5 46 39.7
Age group

Adult 29 37.7 19 48.7 48 41.4

Older adult 48 62.3 20 51.3 68 58.6

Source: Research data, 2018.

The age in the EHS-A ranged from 20 to 95 years (mean 63.7 years and SD * 19.1), while the age in the ICU-A
ranged from 21 to 91 years (mean of 56.5 years and SD + 16.5). Data related to comorbidities and survival are presented

in Table 2.

TABLE 2: Presentation of the presence and type of comorbidities and condition of
leaving the sector of critically-ill patients treated at EHS-A and ICU-A (n= 116).
Uberaba, MG, Brazil, 2018.

EHS-A ICU-A Total

N % N % n %
Presence of comorbidities

Yes 65 84.4 25 64.1 90 77.6
No 12 15.6 14 35.9 26 22.4
Comorbidities by systems

Cardiovascular disease 43 55.8 18 46.2 61 52.6
Endocrine disease 23 29.9 11 28.2 34 29.3
Respiratory disease 17 221 0 0 17 14.7
Other diseases 12 15.6 5 12.8 17 14.7
Neurological disease 10 13.0 5 12.8 15 129
Kidney disease 7 9.1 4 10.3 11 9.5
Neoplastic disease 5 6.5 1 2.6 6 5.2
Liver disease 2 2.6 0 0 2 2.0

Clinical outcome
Survivor 58 75.3 26 66.7 84 72.4
Non-survivor 19 24.7 13 33.3 32 27.6

Source: Research data, 2018.

Most patients (90 - 77.6%) presented an association of two or more pathologies regarding comorbidities, with
cardiovascular diseases being the most frequent with 61 (52.6%) cases. There was a high prevalence of survival of these
trauma victims (72.4%) in both sectors.

Descriptive measures of the variables length of stay, NAS score, length of care (hours), APACHE Il score and
calculated risk of death in EHS-A and ICU-A are described in Table 3.

It was observed that the mean length of stay in the ICU-A was 11.36 days (SD + 16.17), with a maximum value
of 101 days. The mean NAS score was 86.10 (SD + 14.73), requiring 20.79 hours of nursing care per patient in 24
hours. The mean APACHE Il score in the analysis of the patient’s severity index was 22.1 and the mean risk of death

was 37.39%.
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TABLE 3: Length of stay, NAS score, care time in hours, APACHE II
score, risk of death of patients admitted to the ICU-A and to the
EHS-A (n=116). Uberaba, MG, Brazil, 2018.

Variables Mean (SD) Min. Max.
ICU-A

Length of stay (days) 11.3(16.2) 1.0 101.0
NAS score (%) 86.1(14.7) 509 121.0
Care time (h) 20.8 (3.5) 12.2 29.0
APACHE Il score 22.1(9.6) 8.0 41.0
Risk of death (%) 37.4(285) 3.1 92.9
EHS-A

Length of stay (days) 8.9 (11.0) 1.0 68.0
NAS score (%) 78.4(15.4) 39.8  122.8
Care time (h) 18.8 (3.7) 9.5 29.5
APACHE Il score 24.4 (9.0) 5.0 42.0
Risk of death (%) 44.6(27.0) 1.7 95.6

Source: Research data, 2018.

The mean length of stay regarding patients admitted to the EHS-A was 8.97 days (SD + 11), with a maximum value
of 68 days. The NAS score averaged 78.46 (SD + 15.36), requiring 18.83 hours of nursing care per patient per day. The
mean APACHE Il score for the patient’s severity index was 24.48 points and the calculated risk of death had an average
of 44.63%.

The student’s t-test indicated that the only statistically significant variable associated with the NAS was the
hospitalization sector with a p-value < 0.05, which allows us to state that the patient hospitalized in the ICU-A has a
higher average nursing care time than the average of patients admitted to the EHS-A. The analysis also demonstrates
that there was no association between gender and comorbidities with nursing workload.

Another statistical analysis using the Pearson correlation enabled verifying that there was a correlation between
the variables risk of death and the nursing workload (p < 0.001). It is also possible to state that there was no correlation
between the length of stay and the patient’s age and the nursing workload.

The result of the multiple linear regression analysis with the nursing workload as the outcome and the variables
of age, hospitalization sector, comorbidities, risk of death and length of stay is described in Table 4.

TABLE 4: Presentation of the multiple linear
regression result with the outcome being the
nursing workload in hours. Uberaba — Minas
Gerais, Brazil, 2021 (N=116)

Variables Bt p*
Age -0.168 0.075
Hospitalization sector 0.292 0.001
Comorbidities 0.018 0.847
Risk of death 0.471 <0.001
Length of stay -0.121 0.142
Source: Research data, 2018. p* - level of

significance: p <0.05 6 '- Beta

This statistical analysis found that the risk of death and hospitalization sector variables (in that order of impact)
were statistically significant on the nursing workload.

DISCUSSION

The results for the gender variable in this study are similar to studies carried out in other ICUs and EHS, in which
the percentages of males ranged from 58% to 61.6%%. It was found that the prevalence of males was not statistically
associated with the nursing workload, and not constituting significance for this work.
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The mean age was 61.3 £ 18.5, with a minimum of 20 and a maximum of 95 years. There is a 58.6% prevalence of
older adult hospitalization when the sample is dichotomized into age group. The literature shows that there is no
need to classify older adult patients into age groups, as there are no statistical differences between them when
analyzing the nursing workload??.

The nursing workload in older adults was greater when compared to adults. Despite this, age did not have
a significant correlation with the nursing workload in this study, corroborating another study related to this
themell,

The most prevalent comorbidities in this investigation were cardiovascular diseases. Research shows that
people with non-communicable chronic diseases, such as systemic arterial hypertension and diabetes mellitus,
show little adherence to treatment, causing health problems. Thus, the importance of health policies and
campaigns to prevent diseases and their harms is highlighted 2,

Another study carried out in the ICU of a teaching hospital observed a correlation with the comorbidities
presented, but with a prevalence of neoplastic diseases (26.6%), diabetes mellitus (17.9%), and respiratory
diseases (7.9%), among others?3.

These data differ from what was found in this study, in which there was no statistically significant association
between comorbidities and nursing workload, which can be explained by the care profile of the hospital where
this study was conducted characterized by the prevalence of patients with cardiovascular diseases.

The workload related with both the risk of death and hospitalization sector were statistically significant. A
study carried out in the state of Sdo Paulo (SP) showed opposite results to those found in this study, indicating
that patients who demand a greater workload in critical units do not necessarily evolve to death 4.

Another study carried out in Botucatu, SP, aimed to identify the profile of patients in need of hospitalization
spaces in critical care units. The authors observed that the severity of patients admitted to the unit and the nursing
workload in these locations were higher, with the mean value of the NAS score being close to the value considered
high, which corroborates the findings of this study®°.

The high nursing workload may be associated with the clinical complexity and worsening condition of the
patient, demanding nursing treatment often based on semi-intensive care. A study carried out in Rio Grande do
Sul observed that the NAS score on the first and last day of hospitalization indicated a greater workload, and that
on the last day of hospitalization it was evident that patients who died corresponded to a significantly higher
average workload due to the patient’s condition worsening and the demand for post-death care®®.

The clinical outcome showed that 27.6% of the patients did not survive, with the percentage of death in the
ICU-A being higher than in the EHS-A; these data are in line with those in the literature, in which deaths ranged
from 19.7% to 42%%17:18,

In addition, 11.36 days were observed regarding the average length of stay in the ICU-A, with a minimum of
one and a maximum of 101 days, and an average of 8.97 days in the EHS-A, with a minimum of one and a maximum
of 68 days. Other studies have shown an average of nine days of ICU stay'®'”. However, there is ho consensus in
the literature regarding the recommended length of stay in the ICU-A.

The occurrence of intensive and/or semi-intensive care beds was identified in the EHS-A in the investigated
institution. The occupancy rate of this unit reaches 200%, with a corridor full of stretchers with patients under
observation®. Overcrowding is frequent on the national scene, especially in public hospitals, causing crises in the
urgency and emergency sectors!®1°,

Thus, the nursing team should consider the NAS as an important management tool for the ICU and EHS,
aiming to improve the sizing of professionals and assist in care planning2°.

The mean total score of the NAS was 86.1% in the ICU-A and 78.4% in the EHS-A. A high workload was
evidenced in a study whose objective was to compare the nursing workload measured by the NAS between
intensive care units in both the general and specialized ICUs, with a NAS score > 50.00, highlighting the ICU trauma,
which was characterized with higher scores of 72.00 and 71.32%,

A cross-sectional study carried out in an EHS-A of a public university hospital (n=2,303) found an undersized
nursing staff, with a deficit of nurses for care with only one nurse per shift?2.
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Another study carried out showed that patients admitted to the EHS-A waiting for a place in the ICU require a high
nursing workload, and those who died before the transfer had a high workload for the nursing team?3.

The APACHE Il calculated the severity and risk of death in the ICU-A in this study, in which the score was 22.1
points and a risk of death of 37.4%, while the APACHE Il score in the EHS-A was 24.4 points and a risk of death of 44.6%.
A study found that the mean of the APACHE Il scores was 25.5, with 26.2 in one ICU and 24.5 in another ICUC,

Although the literature shows that the clinical comorbidities of patients and length of stay have an impact on the
nursing workload, in this study there was only statistical significance in the hospitalization sector (p=0.001) and risk of
death (p<0.001) variables.

A limitation of this study is the impossibility of generalizing the results obtained due to the study being carried out
in a single health institution, even though it is a reference center for 27 municipalities in the health region. The study is
also limited by the absence of important information in the patients’ medical records and hospital records regarding
the study purpose.

CONCLUSION

The high workload and high clinical severity of patients hospitalized in the study sectors are related to the patient’s
inpatient sectors, EHS and ICU, and the risk of death, meaning that the greater the risk of death, the greater the nursing
care demand. Among the hospitalization sectors studied, it was observed that patients admitted to the ICU-A required
a greater number of hours of nursing care.

This study contributes to teaching, research, management, nursing and healthcare in order to define strategies for
care planning and nursing staff sizing. It suggests that further research be carried out on the theme, as well as covering
the care of patients infected by COVID-19 who require hours of intensive care, favoring the overload of nursing work
and becoming a challenge for sizing and managing human resources.

In addition, it is worth emphasizing the importance of continuing to advance studies on nursing workload for future
comparisons of the results of this research, including critical patient care analyzes also involving different
methodological approaches.
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