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ABSTRACT
Objective: To estimate the cost of nursing care required and available through the 
use of the Nursing Activities Score. Method: Quantitative study, direct costing of 
nursing care required and available in the Intensive Care Units. Data collection included 
variables of the patients, nursing professionals and nursing workload measured by the 
Nursing Activities Score. The cost of nursing care was estimated by multiplying the cost 
of each hour with the total number of hours of care per category. Results: The negative 
difference of R$ 94,791.5 between the cost of available and required nursing care 
indicated an increase of 3.2 nurses and 7.0 nursing technicians. Conclusion: The cost of 
nursing care required identified through the application of the Nursing Activities Score, 
which is higher than the cost of available care, indicates the need to adjust the number 
of professionals to meet patients’ demands.
Descriptors: Nursing Care; Intensive Care Units; Work Load; Costs and Cost Analysis; 
Professional Practice Management. 

RESUMO
Objetivo: Estimar o custo da assistência de enfermagem requerida e disponível com o 
uso do Nursing Activities Score. Método: Estudo quantitativo, análise de custo direto da 
assistência de enfermagem requerida e disponível nas Unidades de Terapia Intensiva. A 
coleta dos dados incluiu variáveis dos pacientes, profissionais de enfermagem e carga 
de trabalho de enfermagem medida pelo Nursing Activities Score. O custo da assistência 
de enfermagem foi estimado pela multiplicação entre o custo de cada hora e o total 
de horas da assistência por categoria. Resultados: A diferença negativa de R$ 94.791,5 
entre o custo da assistência de enfermagem disponível e requerida indicou acréscimo 
de 3,2 enfermeiros e 7,0 técnicos de enfermagem. Conclusão: O custo da assistência de 
enfermagem requerida identificado por meio da aplicação do Nursing Activities Score, 
mais elevado que o custo da assistência disponível, indica a necessidade de ajustar o 
número de profissionais para atender às demandas dos pacientes.
Descritores: Cuidados de Enfermagem; Unidades de Terapia Intensiva; Carga de 
Trabalho; Custos e Análise de Custo; Gerenciamento da Prática Profissional. 

RESUMEN
Objetivo: Determinar el costo de la asistencia de Enfermería requerida y disponible con 
el uso del Nursing Activities Score. Método: Estudio cuantitativo, con análisis de costo 
directo de la asistencia de Enfermería requerida y disponible en las Unidades de Terapia 
Intensiva. La recolección de los datos incluyó variables de los pacientes, profesionales 
de Enfermería y carga de trabajo de Enfermería medida por el Nursing Activities Score. 
El costo de la asistencia de Enfermería fue determinado por la multiplicación entre 
el costo de cada hora y el total de horas de la asistencia por categoría. Resultados: 
La diferencia negativa de 94.791,5 reales entre el costo de la asistencia de Enfermería 
disponible y requerida indicó un aumento de 3,2 enfermeros y 7,0 técnicos de 
Enfermería. Conclusión:  El costo de la asistencia de Enfermería requerida identificado 
por medio de la aplicación del Nursing Activities Score, más elevado que el costo de la 
asistencia disponible, indica la necesidad de ajustar el número de profesionales para 
atender las demandas de los pacientes.
Descriptores: Cuidados de Enfermería; Unidades de Terapia Intensiva; Carga de Trabajo; 
Costos y Análisis de Costo; Gestión de la Práctica Profesional. 
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INTRODUCTION

The economic concern currently experienced in the national context 
also extends to health services, especially considering the complexity 
of the Intensive Care Unit (ICU) environment, structured with highly 
specialized human resources and advanced technology for the care 
of serious patients(1-2). Nursing professionals, who represent the larg-
est proportion of human resources, directly impact on institutional 
costs, becoming a frequent target of financial constraint measures(3).

Thus, the importance of investigating the results of the in-
vestment in the number of nursing professionals, integrating 
management and care actions in the safety and quality of prac-
tices(4), requires nurses to justify the cost of nursing care and to 
demonstrate the good results achieved patients and institutional 
economics, in order to reduce the impact of staff cuts on staff(3).

In this sense, investigating the cost of nursing care required and 
available enables us to identify whether the number of professionals 
available at the Unit is adequate to meet patients’ demands and to 
promote cost management to provide sufficient supervision and 
good patient outcomes.

The literature presents positive results for the safe and qual-
ity care that justifies the investment in the adequate number of 
nursing professionals(1-3,5-7). 

Studies show that the adequate number of nursing professionals 
in the unit, including the ICU, impacts on better outcomes relative 
to patients and professionals(6-7), as it promotes the distribution of 
activities and the adjustment proportion of patients per nurse. The 
adequate management of nursing activities reduces the workload and 
increases patient supervision, impacting on the reduction of incidents 
with and without damage, mortality and length of hospital stay(7). 

The initial cost of investing in the number of nursing profes-
sionals, over a longer period of time, has an important influence 
on reducing institutional costs by reducing incidents and treating 
damages to patients, as well as favoring the quality of nursing 
practice environment and permanence reducing the need for 
new hires to cover the care demands(3,6,8-9).

Thus, nurses’ knowledge in management places them in a 
privileged position to develop strategies for researching the costs 
of nursing care, focusing on the results of efficient care, since 
the very close contact of the patients allows evaluating the care 
provided and identifying the best investment strategies(3-4,10-11).

An important strategy to manage the costs of nursing care 
presents the measure of workload as a means of investigating 
the adequate number of professionals for patient supervision 
in order not to burden the institution’s financing. The workload 
may influence the increase in the cost of care as a consequence 
of the variation in the number of professionals, because in excess, 
it increases the stress and impacts the permanence or turnover 
of the professionals in the ICU. Consequently, changes in staff 
numbers increase the cost of nursing care through the need 
to hire new professionals and training to meet the demands(9).

Despite the few results available in the literature, the Nursing 
Activities Score (NAS) tool, which measures the nursing workload 
in proportion to the time of care required by the patient, presents 
a better applicability for the investigation of the cost of care for 
covering 81.0 % of nursing activities. With these attributes, the 
tool allows to estimate the cost of the required care and compare 

it with the cost of nursing care available for the adequacy of the 
number of professionals in the unit(9).

A Brazilian study, which applied the NAS to calculate the mean 
cost of nursing care required by ICU patients and compare with the 
available care time, found that the NAS mean of 85.6% impacted 
the required care cost, higher than the cost of available care. The 
results also show the need for investment of 42.6% in nursing 
human resources for the adequacy of care cost, considering the 
demands required by the patients(1).

Another study that also applied the NAS to analyze the cost of 
nursing care, although developed in neonatal ICU, found a NAS 
66.9% mean and the need to invest 30.0% in the cost of nursing care 
and 27.0 % of nursing technicians in the Unit to meet the patients’ 
demands. This study reinforces the importance of investigating 
the cost and the hours of nursing care, considering the number of 
professionals working in the ICU for the conformity between the 
demands demanded by the patients and the availability of the unit(2).

The literature presents, therefore, relevant results of the inves-
tigation of the cost of nursing care, which use the measurement 
of the actual workload in care time, especially with the NAS ap-
plication, in order to compare the hours of care required available, 
and adjust the number of professionals in the units in order to 
ensure adequate care and not burden the institutional processes. 

OBJECTIVE

To estimate the cost of nursing care required and available 
with use of the Nursing Activities Score.

METHOD 

Ethical aspects

The study was approved by the Ethics Committee for the Analysis 
of Research Projects (CAPPesq), Hospital das Clínicas, Medical School 
of the Universidade de São Paulo, and conducted according to the 
ethical standards required by Resolution 466 of December 12, 2012.

Design, place of study and period

This is a quantitative, descriptive study using the direct costing 
of nursing care required and available, developed at the Central 
Institute of the Hospital das Clínicas of the Medical School of the 
Universidade de São Paulo, which has a capacity of about 900 beds, 
of which 100 for Intensive Care Units. The 8 ICU included in the study 
totaled 71 beds of the specialties: Surgical (9 beds), Burns (4 beds), 
Nephrology (2 beds), Clinic (9 beds), Neurology (9 beds), Infectious 
Diseases Clinics (14 beds) and Surgical Emergencies (17 beds). The 
development period of this study was between June and August 2016.

Study samples; inclusion and exclusion criteria

The sample units were patients and nursing professionals. The 
non-probabilistic sample for convenience included all eligible 
patients according to age criteria of 18 years or older, submit-
ted to clinical or surgical treatment and ICU hospitalization time 
greater than 24 hours for the application of the NAS tool.
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Regarding the nursing team, the non-probabilistic sample in-
cluded all nurses and nursing technicians who worked during the 
study period, excluding those who were excluded for any reason.

Study protocol

In order to collect data between June and August 2016, dif-
ferent sources of information and tools were used.

Patient profile data were obtained from medical records. The tool 
included the variables of age, sex, mortality risk measured by the 
Simplified Acute Physiology Score III (SAPS III)(12), type of clinical and 
surgical treatment, length of stay, number of comorbidities, and survivor.

The SAPS III is a tool composed of 20 items with a score 
between 16 and 217, which includes acute physiological score 
and assessment of the patient’s previous state to measure the 
predictive mortality rate at ICU admission by means of points or 
percentage of the risk of death(12).

The data on the nursing team were collected by consulting the 
daily scales of the number of nurses and nursing technicians, and 
number of patients per day in ICU. The nursing workload measured 
by the Nursing Activities Score (NAS) tool(13) was extracted from 
the institutional database.

The NAS tool, translated and validated in Brazil, with preci-
sion for the measurement of the nursing workload(13), consists 
of 7 categories, namely: Basic activities (Monitoring and Control, 
Hygiene Procedures, Mobilization and Positioning, Support and 
Care for Family and Patients, Administrative and Management 
Tasks); Ventilatory support; Cardiovascular; Kidney; Neurological; 
Metabolic; and Specific interventions. These categories include a 
total of 23 items, 5 of them with sub-items, with scores varying 
from 1.2 to 32 points. The final score indicates the proportion of 
the care time required by the patient in the last 24 hours, and may 
reach a maximum of 176.8%, indicating, in this case, the need for 
more than one nursing professional per patient(9).

The nursing workload was collected daily by the ICU nurses 
in online system through applications with login and individual 
password. The data were stored in the database called dbNAS, 
which integrated with the institutional server, allows the com-
munication between all ICUs of the institution and the extraction 
of reports via the Internet.

The nurses were trained in theoretical and practical courses in 
the Units to consolidate the application of the tool. Subsequently, 
NAS concordance tests were performed, which were collected 
by the nurses and by the expert researchers, which resulted in 
low agreement on items with subitems (1,4,6,7,8) and item 9, 
revealing underestimated scores of the nurses in specialists. In 
this way, new training was developed with emphasis on these 
specific items and for the use of the online tool(14).

The information corresponding to the salaries, benefits and 
charges of the nursing professionals were obtained from the 
institutional documents of the Human Resources sector. 

Analysis of results and statistics 

The variables were typed in Excel spreadsheet, checked, 
imported and processed in the Statistical Package for the Social 
Sciences (SPSS), version 19.0.

The mean number of patients per nurse and the average num-
ber of patients per nursing technician was calculated by dividing 
the number of patients per day by the number of professionals 
in each category per day in the Units.

In order to calculate nursing care required hours, each NAS 
point corresponded to 14.4 minutes of professional time(15). The 
average daily required hours of care per category were estimated 
using a rule of three, considering the average number of nurses 
and nursing technicians per day in the study sample.

The average daily hours of available nursing care was calculated 
using the equation H = q.t/n(2), in which:

H = average hours of care available per day;
q = average daily number of professionals in each profes-

sional category;
t = ICU professionals workday of 6 hours daily;
n = daily mean of patients in the ICU.
The proportion of available care hours corresponding to each 

category was also calculated using the average number of nurses 
and staff on the team per day. 

In order to estimate the average hours of care required and 
available during the study period, the mean number of hours per 
day of each category was multiplied by the mean daily number of 
patients and by 67, which corresponded to the days of the study.

The average monthly wage was constituted by the base salary 
and insalubrity, plus 60% to the gross salary related to the benefits 
and charges (vacations, thirteenth salary, addition by working 
time). The workload was 220 hours per month distributed in 
6-hour days for nurses and nursing technicians. To complete the 
monthly workday, the professionals performed 12-hour shifts. 

The cost of the nursing care hour was identified by dividing the 
average monthly salary of each category by 220, which corresponded 
to the monthly hours worked. The estimation of the cost of nursing 
care required and available in the study period was performed by 
directly multiplying the cost of each hour of nurses ‘and technicians’ 
attendance and the total hours of care of each category.

The identification of the number of nurses and technicians needed 
to match the demands of the patients with the ICU availability was 
calculated by means of a rule of three. The calculated difference 
between the cost of available care and required per category divided 
by the cost of the professional corresponding to each category in 
the study period, and indicated the number of nurses and nursing 
technicians to be added in the team for the adequacy of nursing care.

For the analysis of the qualitative variables, absolute and rela-
tive frequencies were used, and for the quantitative variables, 
measures of central tendency (mean, standard deviation, median 
and interquartile range), minimum and maximum.

RESULTS 

The total sample of patients in the study period consisted of 
265 individuals hospitalized in the 8 ICU, the majority of which 
were male (55.5%), submitted to clinical treatment (55.5%) 
and outpatient ICU survivor status 76.6%). The mean age was 
49.2 years (SD=17.5), risk of death according to SAPS III 34.8% 
(SD=26.3), length of stay 15.4 days (SD=17.5) and number of 
comorbidities 1.4 diseases (SD=1.2). The mean daily ICU patients 
were 8.6 (SD=4.2), with a 95% confidence interval ranging from 
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8.4-8.9, median 9.0, interquartile range 10.0, minimum 1.0 and 
maximum 20.0.

Regarding nursing professionals, the study found a total of 
115 nurses and 256 nursing technicians.

Table 1 presents a mean of 4.2 (SD=1.1) patients for each nurse 
and 1.6 (SD=0.4) patients for each nursing technician. The mean NAS 
presented a high nursing workload (93.1%, SD=13.3).

The hours of nursing care required and available by category 
and the calculation of the difference are shown in Table 2.

For the direct cost of nursing care, the 220 hours per month 
of nurses and nursing technicians corresponded respectively 
to R$ 7,126.40 (32.4 per hour) and R$ 3,496.40 (15.9 per hour).

The estimate of the cost of nursing care required and available 
and the difference between these measures in the study period 
are presented in Table 3.

The negative difference between the direct cost of the available 
and required care in the study ICU corresponds to R$ 94,791.50. The 
results by category also presented negative difference.

In order to calculate the adequacy of the number of nurses 
and nursing technicians in the Units during the study period, the 
difference between the available and required care cost of nurses 
(R$ 45,855.70) and nursing technicians (R$ 48,941.80) divided by 
the cost of the professional of each category in the period (R$ 
14,252. 80 and R$ 6,992.80, respectively) indicated 3.2 nurses and 
7.0 nursing technicians to be added in the team.

DISCUSSION

The directly proportional relationship between nursing care 
and cost hours allows not only to estimate the direct cost of 
care, but also to compare the cost of care required and available, 
through the NAS, to adjust the number of nursing professionals 
needed to quality of care and management of the cost of nurs-
ing care in the ICU.

The NAS application for nursing workload measurement shows 
that the hours of nursing care required by the patients were 
higher than the hours of care available by the ICU professionals, 
impacting on the negative difference between the available and 
required care hours (-4493.4 hours). The high workload measured 
by the NAS (93.1%, SD=13.3) and the risk of death in patients 
(34.8%, SD=26.3) reinforced the high demand for ICU care and 
high average hours of care required in the study period.

An important result shows that, in view of the risk of death mea-
sured by SAPS III, 34.8% (SD=26.3), the proportion of deaths with 
23.4% of patients may be reflecting on the quality of supervision 
promoted by the appropriate number of professionals in the Units. 

Although the Brazilian resolution indicated a proportion of 
10 patients for each nurse in the ICU and two patients for each 
nursing technician(16), the lowest proportions found in this study, 
both for nurses (4.2, SD=1.1) and for technicians (1.6, SD=0.4) 
are necessary to supervise the high demand found and achieve 

the best results for patients.
Studies show that the adequacy of the 

number of nursing professionals can lead to 
a decrease in incidents and risk of death, and 
reinforce the importance of the adequate pro-
portion of patients per nurse for the distribution 
of activities and better results of the patients(1,3,17). 

Other studies investigating the number 
of nurses in the unit and patient outcomes 
have concluded that the increase in nurses 
for supervision is associated with a reduced 
risk of injury incidents such as surgical site 
and urinary tract infection, pressure injury, 
pneumonia, thrombosis deep venous, low 
digestive hemorrhage, sepsis and metabolic 
complications(17). In addition, the increase of 
one nurse per day per thousand surgical pa-
tients decreased the chances of 7 new cases of 
pressure injury and 4 sepsis as a consequence 
of the adequacy of the number of professionals 
before the patients’ demands(3).

The decrease in the occurrence of incidents 
directly impacts the reduction of institutional 
costs by reducing treatment with the damages(8,17). 
Therefore, research into the cost of nursing care 
required and available, and the adequate num-
ber of professionals to adjust between patient 
demands and Unit availability, allows developing 
strategies for managing the cost of nursing care 
for patient supervision and safety. 

Although the proportion of patients per nurse 
and nursing technician identified in this study 

Table 1 - Descriptive measure of nursing professionals, according to professional category, 
patient / nurse and patient/technician and nursing activities score, São Paulo, Brazil, 2016

Variables Mean (SD†) Median Interquartile 
Range Minimum Maximum CI‡ 95%

Nurse 7.9(3.1) 6.0 8.5 2.0 20.0 [7.6-8.3]
Nursing Technician 16.4(4.6) 14.0 13.0 2.0 26.0 [15.9-17.0]
Patient/nurse 4.2(1.1) 4.0 1.9 0.6 11.0 [4.1-4.3]
Patient/technician 1.6(0.4) 1.7 1.2 0.5 3.0 [1.5-1.7]
NAS* 93.1(13.3) 95.3 17.4 54.5 145.3 [91.4-94.8]

Note: *NAS: Nursing Activities Score; †SD: Standard Deviation; ‡CI95%: 95%Confidence Interval.

Table 2 - Measure of hours of nursing care required and available, according to professional 
category, São Paulo, Brazil, 2016

Category
Hours of 

nursing care 
required

Hours of 
nursing care 

available

Difference between 
hours of care available 

and required 

Nurse 4068.5 2653,2 -1415.3
Nursing technician 8485.0 5406.9 -3078.1
Total 12553.5 8060.1 -4493.4

Tabela 3 - Measure of the cost of nursing care required and available, according to professional 
category. São Paulo, Brazil, 2016

Category
Cost of the 

nursing care 
required (R$*)

Cost of the 
nursing care 

available (R$*)

Difference between the 
cost of the care available 

and required (R$*)

Nurse 131,819.40 85,963.70 -45,855.70
Nursing technician 134,911.50 85,969.70 -48,941.80
Total 266,730.90 171,939.40 -94,791.50

Note: *R$: Brazilian currency.
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was lower than that indicated by Brazilian legislation(16), the nega-
tive difference between the required care cost (R$ 266,730.90) and 
available (R$ 171,939, 40) shows the need to invest R $ 94,791.50 
in nursing professionals to meet patients’ demands. This differ-
ence corresponds to 35.5% of the required care cost, requiring an 
increase of 3.2 nurses and 7.0 nursing technicians to be distributed 
in the study ICU to adjust the number of professionals to meet the 
demands presented by the nurses. according to the NAS measure.

A Brazilian study that also investigated the cost of nursing care 
required and available at the ICU through the NAS application 
identified an average workload of 85.6% and the need to invest 
about $ 15,000 in nursing human resources to meet the demands 
of patients. The cost of required care was 30.0% higher than the 
cost of care available by professionals(1).

Another national study that also applied the NAS to calculate the 
cost of nursing care through workload measurement, although de-
veloped in neonatal ICU, reinforces the need to invest in the number 
of professionals to meet patient demands and promote supervision 
the ICU. The NAS average of 66.9% impacted on the higher required 
mean hours of care than available at the Unit, implying a 28.0% 
increase in the cost of care to meet patients’ demands(2).

Other evidence has also identified an estimated institutional 
cost increase of between $ 300-15 billion per year related to the 
handling of incidents and damage caused by the heavy workload, 
which makes it difficult to supervise patients(17). In addition, the 
high workload increases turnover, the need for overtime and the 
hiring of new professionals to meet the demands, also impacting 
the increase in costs(3,8). These results reinforce the importance 
of the adequacy of the number of nursing professionals in the 
Unit for patient safety, workload management and care costs(17).

Therefore, the environment with high workload must be 
carefully managed, because the excess of activities disperses the 
attention of the professional and exposes the patient to the risks 
of occurrence of incidents, besides increasing the care costs(3,8,17). 

The addition of professionals to meet the demands of patients 
initially increases institutional costs, however, in the longer term, 
it is compensated by the reduction of incidents and treatment 
of damages(3), increase of productivity, economy and profits(8,18).

An international study evaluating the cost of care and patient 
outcomes found that an hour’s increase in nurse’s care generates 

savings of approximately US$452.00 from institutional costs and 
prevents complications for patients(8).

Thus, the literature and the results of the study reinforce the 
importance of workload management and the adjustment of the 
number of nursing professionals in the Unit for the supervision 
of patients and adjustment of care costs.  

Study limitations

The limitations include the development in a single institution, 
making it difficult to generalize the data and the non-inclusion 
of unforeseen absences of nursing professionals, showing the 
importance of developing future research to aggregate different 
analyzes and increase the knowledge of this subject in Nursing. 

Contributions to the sector of Nursing

The study contributes to the discussions related to the ad-
equate number of nursing professionals in the ICU to meet the 
demands of patients with quality and safety, as well as to promote 
the management of the cost of care through the Nursing Activi-
ties Score tool and to enable nurses to obtain possible results 
be applied in clinical practice, as well as in the development of 
research to strengthen knowledge in Nursing.

CONCLUSION

The application of the Nursing Activities Score tool makes it 
possible to estimate the cost of nursing care and to identify the 
need to adjust the number of professionals by measuring the 
nursing care required hours and compare them with the avail-
able hours of care. In this study, the cost of care required by the 
patients, which was higher than the cost of care available, affected 
the difference between these measures, with a negative result of 
R$ 94,791.5, indicating the need for investment in the number 
of nursing professionals. This result corresponds to 35.5% of 
nursing care required costs, and an increase of 3.2 nurses and 7.0 
nursing technicians to be distributed among the ICU to promote 
the adequacy of the number of nursing professionals to meet 
the demands required by the patients, measured using the NAS. 
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