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ABSTRACT 
Objectives: To measure the nursing workload in the Burn Intensive Care Units and evaluate 
its association with clinical variables, length of stay, and outcome of hospitalization. 
Methods: Cross-sectional study carried out in a Brazilian public large hospital. The study 
included 33 patients. The nursing workload was assessed using the Nursing Activities 
Score (NAS) every 24 hours. We performed 447 Nursing Activities Score assessments. For 
the statistical analysis, Student’s t-test, ANOVA, and Spearman’s correlation test were used. 
The considered significant difference was 5% (p ≤ 0.05). Results: The Nursing Activities 
Score mean was 84% (± 4.4), which corresponded to 20.2 hours. There was an association 
between the nursing workload and the patient’s severity (p <0.010), burned body surface 
(p = 0.010), and hospitalization outcome (p = 0.020). Conclusion: Burn victims, assisted 
in the ICU, demanded a high nursing workload, which was influenced by clinical aspects 
and the hospitalization outcome. These findings point to the need to reconsider the nurse 
staffing related to this care profile.
Descriptors: Workload; Nursing; Intensive Care Unit; Burns; Burn Units.

RESUMO
Objetivos: Mensurar a carga de trabalho de enfermagem em Unidade de Terapia Intensiva 
destinada ao tratamento de pacientes com queim aduras e avaliar sua associação com variáveis 
clínicas, tempo e desfecho da internação. Métodos: Estudo transversal realizado em um 
hospital público e de grande porte brasileiro, que incluiu 33 pacientes. A carga de trabalho 
de enfermagem foi avaliada por meio do Nursing Activities Score (NAS) a cada 24 horas. Foram 
realizadas 447 avaliações Nursing Activities Score. Para a análise estatística, utilizaram-se os testes 
t de Student, ANOVA e Correlação de Spearman. Considerou-se a diferença significante de 5% 
(p ≤ 0,05). Resultados: A média Nursing Activities Score foi de 84% (±4,4), que correspondeu 
a 20,2 horas. Houve associação entre a carga de trabalho de enfermagem e a gravidade do 
paciente (p < 0,010), superfície corporal queimada (p = 0,010) e desfecho da internação (p = 
0,020). Conclusão: Pacientes vítimas de queimaduras, atendidos em UTI, demandaram elevada 
carga de trabalho de enfermagem, que foi influenciada por aspectos clínicos e desfecho da 
internação. Esses achados apontam a necessidade de se reconsiderar o dimensionamento de 
pessoal relacionado a esse perfil assistencial.
Descritores: Carga de Trabalho; Enfermagem; Unidade de Terapia Intensiva; Queimaduras; 
Unidades de Queimados.

RESUMEN
Objetivos: Mensurar la carga de trabajo de enfermaría en Unidad de Terapia Intensiva 
destinada al tratamiento de pacientes con quemaduras y evaluar su asociación con variables 
clínicas, tiempo y desenlace de la internación. Métodos: Estudio transversal realizado en un 
hospital público y de grande porte brasileño, que ha incluido 33 pacientes. La carga de trabajo 
de enfermaría ha sido evaluada por medio del Nursing Activities Score (NAS) a cada 24 horas. 
Han sido realizadas 447 evaluaciones Nursing Activities Score. Para el análisis estadístico, se 
han utilizado los testes t de Student, ANOVA y Correlación de Spearman. Se ha considerado 
la diferencia significante de 5% (p ≤ 0,05). Resultados: La media Nursing Activities Score ha 
sido de 84% (±4,4), que ha correspondido a 20,2 horas. Hubo asociación entre la carga de 
trabajo de enfermaría y la gravedad del paciente (p < 0,010), superficie corporal quemada 
(p = 0,010) y desenlace de la internación (p = 0,020). Conclusión: Pacientes víctimas de 
quemaduras, atendidos en UTI, demandaron elevada carga de trabajo de enfermaría, que 
ha sido influenciada por aspectos clínicos y desenlace da internación. Esos encontrados 
apuntan la necesidad de reconsiderarse el dimensionamiento de personal relacionado a este 
perfil asistencial.
Descriptores: Carga de Trabajo; Enfermaría; Unidad de Terapia Intensiva; Quemaduras; 
Unidades de Quemados.
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INTRODUCTION

The development of the process of nursing work is tied to 
many variables that include quantitative and qualitative as-
pects. Among them, studies highlight the adequacy of human 
resources, which incurs directly on the quality of assistance, 
patient’s security, and costs reduction(1-2).

Hospital units assist different patients’ profiles. However, it is 
evident that the care for the seriously ill patient denotes signi-
ficant complexity. This context includes care units for patients 
who have suffered burns, particularly the Intensive Care Unit 
(ICU). These patients, in addition to physical, psychological, 
and social consequences, often present systemic compromise 
associated with complications, various surgical procedures, 
and infections(3-4).

In these units, care and management complexity is evi-
denced through the use of advanced technology, frequent 
decision-making, coping with conflicts, need for effective 
communication, interdisciplinary work, the experience of death 
and grief, approach to patients and family members who are 
in unfavorable physical and psychological conditions. Thus, an 
appropriate allocation of nursing staff is essential, in addition 
to experienced and specialized professionals(4-5).

It is known that an undersized team, in addition to the 
devastating influence on the quality of care, affect workers’ 
health, resulting in discontent, physical and psychological over-
load, absenteeism and stress, including burnout(6). In contrast, 
oversized nursing teams bring high costs to health institutions 
and systems(7). Nursing stands out among the most stressful 
professions, and nurse professionals often experience physical 
and psychological distress(8-9).

In this context, the measurement of nursing workload has 
been referred to as an essential managerial and care indicator, 
as it allows, among others, the adequate staff sizing(10).

In order to measure the nursing workload reliably and to 
consider the care complexity and the work process, several 
instruments have been developed. Among them, the Nursing 
Activities Score (NAS) stands out. It allows measuring direct 
and indirect nursing activities, in addition to being applicable 
in different contexts(11), which is why we have chosen it for the 
present study. The NAS was translated and validated for the 
Brazilian reality(12).

Researchers from different segments of nursing, especially 
those related to management, have dedicated themselves to 
the development of studies that address the nursing workload. 
However, there are gaps in knowledge on this topic related to 
patients affected by burns, attended in the ICU. 

Thus, we expected that this study could contribute to health 
managers’ prediction of human resources, in addition to con-
tributing to the quality of the process of care of burn victims 
in the ICU.

OBJECTIVES

To measure the nursing workload in a Burn Intensive Care Unit 
and evaluate its association with clinical variables, length of stay, 
and hospitalization outcome.

METHODS

Ethical aspects

The research started after the approval of the Research Ethi-
cs Committee of the Universidade Estadual Paulista “Júlio de 
Mesquita Filho,” Botucatu Campus, São Paulo, Brazil, formalized 
under the opinion 563700. Participants who were aware and in 
favorable clinical conditions were invited to participate in the 
research. For unconscious patients, the invitation was made to 
the responsible family member. The formalization of participation 
occurred through the signing of the Free and Informed Consent 
Term, obeying the ethical precepts of Resolution 466/12, of the 
National Health Council. 

Study design and location 

A descriptive, cross-sectional study, with a quantitative de-
sign, guided by the STROBE tool, performed in an ICU for the 
treatment of burn patients belonging to a large, state, public 
hospital located in the interior of the state of São Paulo, Brazil.

The Unit consists of 4 beds for patients over the age of 18, as 
those under age are treated at the institution’s Pediatric ICU. The 
care is multidisciplinary. The nursing team consists of 1 nurse 
coordinator, four nurse assistants, and ten nursing technicians.

Sample and inclusion criteria 

The sample consisted of 33 patients who were attended at 
the Unit between January and June 2017. The inclusion crite-
rion consisted of the patient’s length of stay in the ICU over 24 
hours, following what the literature recommends, and similar 
studies show(3,11,13). Another variable considered for establishing 
this inclusion criterion was the recommendation related to the 
application of the Severity Index “Simplified Acute Physiology 
Score - SAPS 3”(14). 

Study Protocol 

To assess the nursing workload, the NAS was used. This instru-
ment consists of 7 categories and 23 items referring to therapeutic 
interventions and nursing care. The total NAS calculation, for each 
patient, represents the sum of the values assigned to each item, 
and its total score expresses, in percentage, the time spent by the 
nursing team during patient care in the 24 hours, with a maximum 
value of 176.8%. Each NAS point corresponds to 0.24 hours(11).

The NAS was applied every 24 hours, retrospectively, by direct 
observation and also by consulting and collecting the records in 
the patient’s electronic medical record aiming at standardization. 
We decided to apply the NAS daily at 7 pm. For patients who pro-
gressed to discharge or death, we considered the NAS score for 
the last 24 hours before the event. The study included admitted 
patients after the first 24 hours of hospitalization. 

Data collection was carried out exclusively by three researchers. 
At first, in order to assess the agreement between them, we sought 
to conduct a pilot study with five patients, whom we did not include 
in the sample. The study pointed out divergences regarding the 
application of the NAS, a difficulty that literature describes(13). Thus, 
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we decided to make a tutorial about the application of NAS to unify 
understanding and increase agreement between the evaluators, in 
each item, the procedures to be scored were defined or explained. 
The construction of tutorials related to the NAS application has 
contributed to standardizing its application(15-16), and its effecti-
veness in measuring the workload is evident(17).

At the same time, the variables to categorize the participants 
were: intubation, use of vasoactive drugs, severity (SAPS 3), 
hospitalization outcome, length of stay, and body burned area 
(BBA). For this, an instrument made by the authors was used. 
Subsequently, the nursing workload required by the NAS was 
associated with each of these variables.

The nursing workload was considered as a dependent variable; 
and, as independent, the following variables: intubation, use of 
vasoactive drugs (dopamine, dobutamine or norepinephrine), BBA 
(minor, moderate and major burn)(18), length of stay and hospi-
talization outcome (discharge or death) and severity (SAPS 3)(14). 

The calculation of the burn extent is classified according to age, 
differentiating between children and adults. One of the methods 
used to assess BBS is the “rule of nines.” For body surfaces of short 
extension or that reaches only parts of the body segments, in 
adults, the size of the patient’s palm is used to calculate the BBA, 
which is equivalent to 1% of the BBA(19).

For the classification referring to BBA, the present study used the 
following definitions: minor burn - burns of second degree below 10% 
or third-degree below 5%; moderate burn - second-degree burns 
from 10% to 25% or third-degree around 10%; and major burn - se-
cond-degree burns above 25% or third-degree burns above 10%(18).

Results analysis and statistics

The data were analyzed using the Predictive Analytics Software 
- PASW® program. For qualitative variables, descriptive statistical 
analysis was used. In order to verify the association between the 
nursing workload (mean NAS) and the variables “intubation” and 
“use of vasoactive drugs,” the Student’s t-test was used; for the 
hospitalization outcome and the BBA, the Anova test. In order to 
assess the correlation between the nursing workload (mean NAS) 
and the variables “patient severity” and “length of stay,” Spearman’s 
Correlation was used. The level of significance was at 5% for all 
tests (p ≤ 0.05). Still, the analysis of the forces of linear correlation 
was used, in which the value of 0.30 indicated weak correlation; 
0.30–0.50, moderate correlation; and above 0.50, strong correlation(20).

RESULTS

The sample consisted of 33 patients. Regarding gender, the 
male prevailed (n = 24). The age varied between 18 and 79 years 
old (mean of 47 years; SD = 14). The length of hospital stay ranged 
from 2 to 36 days (mean of 15 days; SD = 5). Concerning clinical 
variables, those who required intubation (n = 27) and those who 
used vasoactive drugs (n = 28) prevailed. Regarding BBA, there 
was a predominance of major burns (n = 28). Regarding the 
severity of the patients, the SAPS 3 average was 58 points (SD = 
16.4). As for the hospitalization outcome, death prevailed (n = 29).

447 NAS assessments were generated. Regarding the nursing 
workload, the average value was 84% (SD = 4.4), ranging from 

75 to 91%. Considering that each NAS point corresponds to 0.24 
hours(11), the nursing workload was 20.2 hours, referring to the 
work time required per patient in the 24 hours of assistance.

Regarding the frequency of NAS items, we observed that, in 
100% of the evaluations, patients were scored on: monitoring and 
control; laboratory research; medication (except vasoactive drug); 
hygiene procedures; administrative and managerial tasks; mobili-
zation and positioning; support and care for family members and 
patients; and quantitative measurement of urine output (Table 1).

Table 1 - Score of the Nursing Activities Score items in burn patients at-
tended in the ICU, Bauru, São Paulo, Brazil, 2017

NAS Items n %

1. Monitoring and control 447 100
2. Laboratory investigations 447 100
3. Medication (except vasoactive drug) 447 100
4. Hygiene procedures 447 100
5. Drain care (except gastric tube) 258 58
6. Mobilization and positioning 447 100
7. Support and care for family members and patients 447 100
8. Administrative and managerial tasks 447 100
9. Ventilatory support 211 47
10. Care of artificial airways 274 61
11. Treatment for improving lung function 366 82
12. Vasoactive medication 179 40
13. Intravenous replacement of large fluid losses 270 60
16. Hemofiltration technique 40 9
17. Quantitative measurement of urine output 447 100
21. Enteral nutrition 337 75
22. Specific interventions in the ICU 51 11
23. Specific interventions outside the ICU 83 18

Note: NAS = Nursing Activities Score.

When associating the nursing workload with the independent 
variables “need for intubation,” “use of vasoactive drugs,” “hos-
pitalization outcome” and “BBA,” we observed an association of 
nursing workload with the hospitalization outcome ( p = 0.020) 
and the BBA (p = 0.010) (Table 2).

Table 2 - 	 Association of the Nursing Activities Score mean with the inde-
pendent variables “intubation,” “use of vasoactive drugs,” “hospitalization 
outcome” and “ body burned area”, Bauru, São Paulo, Brazil, 2017

Variables NAS mean 
(%)

SD 
(%) p value

Intubation
0,310ΩNo 81 3,4

Yes 84 4,1
Use of vasoactive drugs

0,240 ΩNo 81 3,4
Yes 85 4,3

Hospitalization outcome
0,020*βDischarge 81 3,1

Death 86 5,0
Body burned area

0,010*β
Major burn 85 4,3
Moderate burn 81 4,3
Minor burn 80 1,5

Note: Ω: Student’s t test; β: ANOVA test * statistical significance (p ≤ 0.05); NAS: Nursing Activities 
Score; SD: Standard deviation.
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When relating the nursing workload to the patient’s severity 
(SAPS 3) and length of stay, we observed a moderate correlation 
between the nursing workload and the patient’s severity (p 
<0.001) (Table 3). 

DISCUSSION

This study identified that burn victim patients had a NAS 
mean of 84%; that is, they demanded a nursing workload of 
20.2 hours, referring to the work time required per patient in the 
24 hours of assistance. A similar investigation showed that the 
nursing workload was 70% (16.9 hours)(3), therefore, lower than 
that observed in this study. 

We highlight that the nursing workload shown in the present 
study was higher than that established by the Resolution of the 
Federal Council of Nursing, as a minimum standard of time for 
intensive care of 18 hours(21). In this sense, a study carried out in 
an ICU destined exclusively to the care of adult patients, of dif-
ferent medical specialties, pointed out a 19.03 hour NAS nursing 
workload(22). In another investigation with intensive care patients 
in the immediate postoperative period of cardiac surgery, the 
value was 19.77 hours(23). In conclusion, these findings reinforce 
the hypothesis that the nursing workload may have a longer 
care time, depending on the work process in its clinical and 
managerial specificities. 

It is known that the qualitative and qualitative adequacy 
of professionals directly influences the quality of care and, in 
turn, patient safety. Among its benefits, the lowest incidence of 
iatrogenesis and adverse events, infections related to healthcare, 
readmissions, and mortality stand out(24-28).

These findings reinforce the need to measure the nursing 
workload in different work processes, mainly because several 
variables influence it, including the degree of patient dependen-
ce, the complexity of pathologies, work processes, institutional 
philosophy, professionals’ profile, inadequate physical space, 
shortage of material resources, among others(29-32).

Even in similar care profiles, there are significant differences 
regarding the nursing workload(23,33). In addition to providing 
subsidies for calculating hospital staffing, the assessment of nur-
sing workload contributes both to the division of labor according 
to professional categories and to the measurement of the care 
required by a given group of patients(34-36).

When assessing the frequency of NAS items, predominated 
monitoring and control; laboratory research; medication (except 
vasoactive drug); hygiene procedures; administrative and mana-
gerial tasks; mobilization and positioning; support and care for 
family members and patients; and quantitative measurement of 

urine output - all pointing to the complexity of patients affected 
by burns. Another investigation evidenced a similar result(3).

In the present study, concerning BBA, major burns prevailed, 
corroborating the literature(29). Burns that reach extensive body 
lengths denote greater severity, longer hospital stay, and, con-
sequently, contribute to complications and deaths. These factors 
increase the nursing workload(3,29).

We also observed that the nursing workload is associated with 
the patient’s severity, that is, the higher the severity, the greater 
the nursing workload, in accordance with the literature(30,35,37). 
However, other publications pointed out that the patients’ severity 
is not necessarily linked to the high nursing workload and related 
this finding to the early evolution of patients to death and the 
sophisticated technological support linked to nursing care(23,38).

It was also evident that the nursing workload was associated 
with the hospitalization outcome, that is, patients whose nur-
sing workload was higher evolved to death, corroborating the 
literature(23,36,39). In contrast, an investigation that included 324 
patients found that the nursing workload was not considered a 
predictor of ICU mortality. However, this study considered only 
the first 24 hours of hospitalization(22).

Studies have shown the percentage of deaths in burn ICU to 
be high nationally and internationally(3,40). Among the etiological 
factors related to patients’ severity, there is the health professio-
nals’ lack of preparation for the management of burn victims, 
particularly in the first hours after the event. Often, there are 
situations experienced in which patients arrive late for specialized 
treatment and, in unfavorable conditions, demonstrating that 
optimizing the initial care of these patients poses a significant 
challenge to the health system. 

The delay in transferring patients to specialized units and the 
delay in starting treatment, with an emphasis on volume repla-
cement, are identified as contributing to the poor prognosis(40-41).

Study Limitations

The monocentric characteristic of the study does not allow 
generalization of the results. Still, the scarcity of similar studies 
limited the comparisons. In this context, we encourage further 
research, aiming to consolidate the knowledge established here.

Contributions to the nursing field

The definition of the nursing workload is essential for adequate 
staffing. Thus, the results found here may support nurses and 
managers in decision making in response to the work demands 
of nursing professionals working in this unit and, in turn, contri-
bute to improvements in the quality of care, patient safety, and 
higher professional satisfaction in the workplace.

CONCLUSION 

Burn victims, assisted in the ICU, demanded a high nursing 
workload, which was influenced by clinical aspects and the 
hospitalization outcome. These findings point to the need to 
reconsider the nurse staffing related to this care profile.

Table 3 - Correlation between nursing workload (mean Nursing Activities 
Score) and the variables “patient’s severity” and “length of stay”, Bauru, São 
Paulo, Brazil, 2017

Variables R p value

NAS × Severity - SAPS 3 0,47 < 0,001*
NAS × Length of stay  -0,10 0,550

Note: * Spearman’s correlation, statistical significance of p ≤ 0.05; NAS = Nursing Activities Score.
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