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! Universidade Federal do Rio Grande do Sul, ABSTRACT

Escola de Enfermagem, Porto Alegre, RS, Brazil. Objective: To describe the workload of the nursing team and relate it with patient safety

? Universidade Federal do Rio Grande outcomes in clinical and surgical inpatient units of a university hospital. Method: Cross-

‘1}:‘) fS‘ﬂ* ngmgla deglos‘Grﬁcé“gao ,elm sectional study, carried out from October 2013 to September 2015. The factor under
niermagem, Forto Alegre, Ko, Brazil study was the workload, expressed as the ratio between the mean number of patients

* Hospital de Clinicas de Porto and the number of nursing professionals in 24 hours and in the day shifts. Results: The

Alegre, Porto Alegre, RS, Brazil. sample consisted of 157,481 patients, 502 nursing professionals and 264 observations of

safety outcomes. The ratios of patients per nurse and per nursing technician in day shifts
indicate a mean estimate of 14-15 and 5-6 patients per professional, respectively. There
was a significant association between the workloads in the inpatient units and average
length of stay, urinary infection related to invasive procedure and the satisfaction of
patients with nursing care. Conclusion: The increase in the workload of the nursing team
had an impact on quality of care and safety for patients. An adequate staffing promotes
a safer care environment.
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Association between workload of the nursing staff and patient safety outcomes

INTRODUCTION

Patient safety is currently a recurring theme and a chal-
lenge for nursing and health services. Research in this field
indicates that inadequate planning and staffing of nursing
workers can have negative repercussions on the quality of
care®¥. Nursing managers still face difficulties to match the
number of professionals with the demands of care, mainly due
to budget allocation for hiring staff, even though an adequate
staffing is recognized as important for a safe care practice™?.

Despite growing evidence on the association between the
workload of the nursing staff and patient safety in hospitals,
there are still several gaps in the knowledge about this rela-
tion and its impact, addressing it as an isolated element or as
a contributing factor to a good quality care. In this perspec-
tive, recent studies have shown that when nursing workload
is high, nursing vigilance is impaired and there is an increase
in the risk of adverse events such as falls, urinary tract infec-
tion, central catheter infection, medication administration
errors, and others®,

Planning, nurse staffing and the organization of work
processes should provide estimates of the number of pro-
fessionals needed to provide care to a patient or a specific
group of patients in general inpatient units. In this context,
instruments that measure level of dependence or complexity
of nursing care®” provide the necessary help to calculate
the hours of nursing care required per patient day, in order
to define the number of patients assigned to each nursing
professional in the work shifts and support the delivery of
care with quality and safety.

At an international level, research on the association
between the workload of the nursing team and patient safety
outcomes includes in the discussion the number of patients
assigned to each nurse or nursing assistant and the condi-
tions of the working environment®3*81, In Brazil, there is
still a long way to go before subsidizing the implementation
of the minimum parameters for adequate staffing, as it is
established by nursing official organizations in the country"'?
with the objective of balancing the number of patients per
nursing professional in health institutions.

In this scenario, Brazilian studies addressing the theme
have stressed the importance of an adequate number and
a good qualification of the nursing staff in order to ensure
patient safety31. However, in real life scenario, there
are overcrowded hospitals, poor working conditions and
a reduced number of nurses and nursing technicians, with
only a few exceptions. These conditions are aggravated when
the proportion between these professionals in the work scale
does not meet the complexity of the nursing care required
by the patients!!219),

Another important fact concerns the areas of care
assessed in studies that address the relationship between
hours of nursing care and patient safety. There is evidence
that most of the research was conducted in intensive or
specialized care, based on care and management quality
indicators®131517) which makes it necessary to broaden the
focus given to this phenomenon and specifically contemplate
general inpatient units.

Several international studies®'%29 indicate that efforts
must be made to advance in this field and prevent the risks
of adverse events and errors in health care systems. The
results of these studies highlight the importance of new
research to evaluate the impacts of the nursing workload
on the quality of care.

Considering the above, the present study aims to describe
the workload of the nursing team and demonstrate its asso-
ciation with patient safety outcomes in clinical and surgical
inpatient units of a university hospital.

METHOD

'The data displayed are part of the results of an institu-
tional project, aimed at assessing the factors that interfere
in the workload of the nursing team and have repercus-
sions on the safety of hospitalized patients. Thus, the present
study describes the data gathered in the quantitative stage,
which had a cross-sectional design and was conducted from
October 2013 to September 2015, including 24 months of
follow-up, reducing possible seasonal biases.

The study was conducted in a large university hospital,
located in the city of Porto Alegre, in the south of Brazil,
which works in a variety of specialties and is intended for
patients of all age groups mostly arriving from the Unified
Health System.

'The population consisted of patients and professionals
working in the 11 clinical and surgical units of the insti-
tution, which have 390 beds for adults. The sample was
intentional and delimited by the investigation period and
covered 157,481 patients and 502 nursing professionals,
of whom 126 (25.1%) were nurses and 376 (74.9%) were
nursing technicians. Professionals who were not part of the
activities or did not appear as active in the work scales were
excluded from the sample.

'The sample also included 24 records of each variable
analyzed monthly, making a sample N of 264 observa-
tions. The factor under study is the workload of the nurs-
ing team, which was monitored daily and described by the
monthly mean.

The calculation of the workload of the nursing team
was expressed as the ratio between the mean number of
patients and the mean number of professionals working in
the 24 hours (M+A+N) and for the day shifts, considering
only the sum of professionals in the morning and afternoon
shifts (M+A), divided into the categories nurse and nurs-
ing technician.

For the calculation of the ratio of patient per nurse and
nursing technician, the number of nursing professionals
working from Monday to Friday was considered, exclud-
ing holidays and weekends. Therefore, it was possible to
compare results with those from international literature,
which also presents findings regarding day shifts of nurs-
ing workers.

'The data from the professionals were collected prospec-
tively, directly in the inpatient units, with the daily filling of
a spreadsheet by checking the scales and confirming with
the nurses the number of professionals working in each
shift. Patient data were collected through the institution’s
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Management Information System, based on the monthly
reports of indicators in each unit.

The outcomes assessed as indicators of quality and safety
of care were mean length of stay, incidence of falls (IF), inci-
dence of pressure ulcer (PU), urinary tract infection related
to invasive procedure (UTI), primary bloodstream infection
(BSI), besides the indicators of quality and safety manage-

ment considered, that is, absenteeism, turnover and level of

satisfaction with the care received. These indicators were
defined based on research on the subject and on previous
studies in the same field*>%$11:2D,

The data were organized in a Microsoft Excel®
spreadsheet and imported into the Statistical Package for
Social Sciences (SPSS/PASW) version 18.0. The analysis
was descriptive and analytical and was conducted using
Generalized Estimating Equations (GEE) and one-way
ANOVA and included the assistance of a professional stat-
istician. A 95% confidence interval was set and a two-tailed
P value of 0.05 or less was considered statistically significant.

Table 1 - Workload indicators and patient safety outcomes relate
Oct. 2013 to Sept. 2015.

The study complied with the recommendations of
Resolution 466/12 of the National Health Council
(CONEP) and was approved by the Research Ethics
Committee of the institution under the number 120332.

RESULTS

The characterization data of the inpatient units indicated
a bed occupancy rate of 86.23, with standard deviation (SD)
0f 11.23 and mean of 31.25 patients (SD 11.57).

'The ratio of patients per nurse and per nurse technician,
in the 24 hours and during day shifts (M+A), is described
in Table 1, along with the results of the quality and safety
indicators related to care and to management. The general
data on the inpatient units in day shifts (M+A) indicate a
mean estimate of 14-15 patients per nurse and 5-6 patients
per nursing technician, considering that patients are present
in both shifts and the data of the professionals consider the
sum of nurses and nursing technicians in the morning and
afternoon shifts.

d to management and care — Porto Alegre, Rio Grande do Sul, Brazil,

Standard

Quality and Safety Indicators (n=264) Mean Deviation Median P25 - P75*
Workload of nursing staff
Patient/nurse in the 24h 4.96 1.08
Patient/nursing technician in the 24h 1.63 0.23
Patient/nurse in day shifts (M+A) 6.89 1.69
Patient/nursing technician in day shifts (M+A) 2.26 0.34
Patient safety outcomes related to care
Mean length of stay 8.18 2.52
Incidence of falls (IF) 1.53 0.73 -2.42
Incidence of Pressure Ulcer (PU) 0.00 0 -1.17
Urinary tract infection related to invasive procedures (UTI) 2.99 0 -8.13
Primary bloodstream infection (BSI) 0.00 0 -4.48
Patient safety outcomes related to management
Absenteeism 3.21 2.12 4.42
Turnover 0.00 0 0.88
Patients’ level of satisfaction with the nursing team (%) 77.90 10.44

Note: *25 percentile; 75 percentile.

The ratios of patients per nurse and per nursing techni-
cian in day shifts showed statistically significant difference
(p <0.01) between different inpatient units, based on the
one-way ANOVA.

The lowest mean of the workload indicator for nurses
was 4.02 (SD 0.40) and the highest was 8.59 (SD 0.97),
representing an estimate of 7-8 and 17-18 patients per nurse
in the morning or afternoon shifts, respectively. In relation
to nursing technicians, the lowest mean of the workload
indicator was 1.79 (SD 0.18) and the highest was 2.66 (SD
0.22), representing an estimate of 4 and 5-6 patients per
nursing technician in the morning or afternoon shifts. These
results are observed in Figure 1.

The results of the GEE analysis demonstrated a signifi-
cant association between the workloads in the inpatient units

and the mean length of stay, urinary tract infection related
to invasive procedure and the satisfaction of patients with
the nursing care, as shown in Table 2.

The results indicate that higher workloads, that is, the
number of patients assigned to nurses and nursing tech-
nicians in the 24 hours and in the day shifts (M+A), are
related to longer hospital stays and higher incidence of
urinary tract infection related to invasive procedures. Also,
an inverse significant association (p <0.01) was observed
between workload and level of satisfaction with the care
given by the nursing staff, meaning that higher numbers of
patients assigned to nurses and nursing technicians result
in lower satisfaction with the care received. The turnover
had a significant association with the nurses’ workload in
the 24 hours (p<0.04).

www.ee.usp.br/reeusp
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Figure 1 - Distribution of ratios of patients per nurse and per nursing technician in day shifts (M+A) — Porto Alegre, Rio Grande do

Sul, Brazil, Oct. 2013 to Sept. 2015.

Table 2 — Association between management and care quality indicators related to patient safety and workload of the nursing staff —

Porto Alegre, Rio Grande do Sul, Brazil, 2015.

Patient/ Patient/ ‘Patient/ . .Patient/ .
. . Nurse 24h Nurse' Nursing Technician Nursing Tecl'mlaan
Quality and Safety Indicators Day Shift 24h Day Shift
B* P B* P B* P Bt P

Care
Mean lenght of stay 0.65 0.00 0.34 0.00 3.44 0.00 2.28 0.00
Incidence of falls (IF) 0.00 0.96 0.02 0.71 0.12 0.67 0.19 0.32
Incidence of pressure ulcer (PU) -0.08 0.39 -0.05 0.43 -0.34 0.44 -0.21 0.46
Urinary tract infection related to invasive procedures (UTI) 0.23 0.00 0.16 0.00 1.26 0.00 0.80 0.00

Primary bloodstream infection (BSI) -0.08 0.52 -0.05 0.55 -0.61 0.39 -0.43 0.41
Management
Absenteeism 0.12 0.38 0.15 0.07 0.49 0.42 -0.28 0.52
Turnover 0.20 0.04 0.13 0.06 0.61 0.24 0.39 0.24
Level of satisfaction with the nursing team -2.61 0.00 -1.63 0.00 -8.84 0.00 -5.67 0.00

Bt Generalized Estimating Equations describe the association between the factor under study and the outcomes. Associations were significant if P < 0.05.

DISCUSSION

'The description of the nursing workload, defined in
this study as the ratio between patients and nursing profes-
sionals in the 24 hours and day shifts (M+A), allowed find-
ing statistically significant differences (p <0.01) between the
units assessed. The data presented evidences that the ratios
of patient per nurse in the day shifts ranged from 4.02 (SD
0.40) to 8.59 (SD 0.97) and the ratios of patient per nursing
technician ranged from 1.79 (SD 0.18) to 2.66 (SD 0.22)
in the units of the institution assessed.

'The mean numbers of 4.96 (SD 1.08) patients per nurse
and 1.63 (SD 0.23) patients per nursing technician in the
24 hours show that there was an increase in the nursing staft
in these units, since data of a previous research, carried out
in a similar set of units, identified a mean ratio of 6.44 (SD
2.01) patients per nurse in the 24 hours and 1.82 (SD 0.33)
patients per nursing technician. Smaller ratios indicate fewer
patients assigned to nursing professionals®.

The significant variation found regarding the number of
patients per nurse in the units assessed are consistent with
data from an Australian study®. This study used cross-sec-
tional and longitudinal designs in 80 and 286, respectively,
general inpatient units and found a variation of 6.14 to 9.90
patients per nursing professional in the 24 hours, consider-
ing all the nursing categories and with a mean number of
7.99 (SD 2.31) patients per registered nurse in the 24 hours.

A cross-sectional study conducted in 12 European coun-
tries calculated the number of nurses in each hospital and the
ratio of patients per nurse in each unit based on information
from each nurse’s last shift, assessed through survey. Using
the practice environment scale of the nursing work index
(PES-NWI), this study found a mean of patients per nurse
in the hospitals (in all shifts) ranging from 5.4 in Norway
to 13.0 in Germany, and a mean number of patients per
total number of professionals ranging from 3.3 in Norway

to 10.5 in Germany™.
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In the United States, a study conducted in 617 hospi-
tals® found a mean number of 5.3 patients per registered
nurse and 3.6 patients per total number of nursing profes-
sionals. In England® a mean of 7.97 patients per registered
nurse was found in clinical units, with a minimum of 4.85
and a maximum of 11.06 patients, while in surgical units a
mean of 7.33 patients per registered nurse was found, with
a minimum of 4.60 and a maximum of 11.34 patients.

Considering that these studies indicate the mean number
of patients per nurses in typical shifts in the inpatient units,
the present study found units with numbers similar to the
international data, such as 7-8 patients per nurse, and other
units with means higher than international data, such as
17-18 patients per nurse per shift.

Considering that the inpatient units assessed in this study
are part of the same institution and have similar levels of
dependence of the patients and similar structure, these differ-
ences in the proportions of patients per nurse and per nursing
technician can demonstrate the impact of the workload of
nursing staff on quality and safety outcomes for patients.
This is proved true by the association between the workload
of the nursing staft in these units and some of the quality of
care indicators. In the units with higher number of patients
assigned to nursing professionals there was an increase in
the patients’ mean length of stay (B=0.65 / 0.34/ 3.44/ 2.28,;
p<0.01) and in the incidence of urinary tract infections related
to invasive procedures (B=0.23/0.16/ 1.26/ 0.80; p<0.01).

These results are consistent with the findings of other
studies181%22) which indicate that better nurse staffing and
the consequent increase in nursing hours for the patient have
significant association (p<0.01) with lower rates of pressure
ulcers, pneumonia, falls and sepsis, as well as with a reduction
in medication errors and mortality. Thus, it is understood
that the increase in the number of patients assigned to nurses
is associated with negative quality and safety outcomes for
hospitalized patients.

A study conducted in England demonstrated that hos-
pitals that presented a mean of six patients or less per regis-
tered nurse in clinical units had a 20% lower mortality rate
when compared to hospitals with 10 patients or more per
nurse (RR 0.80, 95% CI 0.76-0.85, p<0.01).

Likewise, the inverse significantassociation (p<0.01) found
between the workload and the level of satisfaction of the
patients with the care received by the nursing team is consistent
with the results of other studies, which indicated that higher
numbers of patients assigned to the nursing team decrease
patient satisfaction and that the restriction or reduction of
nursing staft has a negative repercussion on patients’ and
professionals perception of safety in care environments>2-2%,

Despite the differences in context, working hours, pro-
fessional training and others, studies in different countries
indicated that the increase in the number of nurses and
nursing hours in patient care, as well as a higher proportion
of nurses in teams composed also by professionals with a
vocational education can improve quality and safety out-
comes for patients in hospitals.

This study indicated that 25.1% of the nursing staff in
clinical and surgical inpatient units are nurses, a result con-
sistent with the survey of the socio-demographic profile of

nursing in Brazil, which found that only 23% of the nurs-
ing workforce in our country is composed of nurses, that
is, professionals with a Bachelor's degree. These results are
comparable to registered nurses in other countries®).

These data can be considered concerning when compared
to other countries with a much higher proportion of nurses
in the nursing team, such as presented in a study conducted
in Australia, where 68.4% of nursing professionals in clini-
cal and surgical units were registered nurses®. In European
countries, the data found showed a variation of registered
nurses in inpatient units ranging from 54% in Spain to 82%
in Germany®.

Recent research in European countries concluded that
bedside care workforce with a higher proportion of profes-
sional nurses was associated with better patient outcomes
and better working and safety conditions at the hospitals®@?.
However, despite the growing evidence on the causal rela-
tionship between nurse staffing and better outcomes for the
patients, the findings are still inconsistent when regarding
the financial aspects involved in the adoption of policies
for adequate nurse staffing in practice scenarios, both in
international and Brazilian contexts. This is an indication for
the necessity of development of further research on the costs
and financial impacts of the nursing workforce on quality
and safety outcomes?’%%),

Although the results of this study are supported by a
large quantitative data collection, it was necessary to focus on
the typical day shifts in order to study the phenomenon, as it
was described in the method. Thus, the workload of the night
shifts and of teams working exclusively on weekends was not
assessed, which may be a limitation of the study. Despite
this, the evidence found by this research brings valuable
contributions to the analysis and evaluation of nurse staffing
and of potential risks to the safety of hospitalized patients.
Since no studies were found to discuss these findings in
national literature, new multicenter studies on the subject
should be carried out, which would allow comparisons for
Brazilian contexts.

CONCLUSION

'The research on the workload of the nursing staff in the
clinical and surgical inpatient units allowed us to identify the
proportion of patients per nursing professional in the difter-
ent work shifts. Significant differences were found between
the workloads in these hospitalization units, both for nurses
and for nursing technicians.

The data indicate that higher numbers of patients
assigned to nursing professionals are associated with an
increase in the mean length of stay and in urinary tract
infections in these patients, outcomes considered negative
for patient safety. The evaluation of the level of satisfaction
of the patients with the care of the nursing team showed
an inverse association with the workload, demonstrating
that as the number of patients per professional increases,
the satisfaction of patients with the care received decreases.

These findings reflect the importance of an adequate
staffing distribution and a proper evaluation of the nursing
staft workload, in order to provide a safer care environment
with improved quality of care.

www.ee.usp.br/reeusp
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RESUMO

Objetivo: Descrever a carga de trabalho da equipe de enfermagem e estabelecer associagio com resultados de seguranga do paciente em
unidades de internacio clinicas e cirurgicas de um hospital universitirio. Método: Estudo transversal, realizado de outubro de 2013 a
setembro de 2015. O fator em estudo foi a carga de trabalho, expressa pela razio entre o nimero médio de pacientes e de profissionais
de enfermagem em 24 horas e no periodo diurno. Resultados: A amostra abrangeu 157.481 pacientes, 502 profissionais de enfermagem
e 264 observagdes dos resultados de seguranga. As razdes de pacientes por enfermeiro e técnico de enfermagem no diurno indicam
uma estimativa média de 14-15 e 5-6 pacientes por profissional, respectivamente. Houve associagio significativa entre as cargas de
trabalho das unidades de internagio e os resultados referentes 4 média de permanéncia hospitalar, 4 infecgdo urindria relacionada a
procedimento invasivo e a satisfagdo de pacientes com o cuidado de enfermagem. Conclusdo: O aumento da carga de trabalho da equipe
de enfermagem teve impacto em resultados de qualidade da assisténcia e de seguranca para os pacientes. A adequagio do quadro de
pessoal proporciona um ambiente de cuidado mais seguro.

DESCRITORES

Carga de Trabalho; Equipe de Enfermagem; Seguranca do Paciente; Recursos Humanos de Enfermagem no Hospital; Indicadores de
Qualidade em Assisténcia a Satde.

RESUMEN

Objetivo: Describir la carga de trabajo del equipo de enfermeria y establecer asociacion con resultados de seguridad del paciente en
unidades de estancia hospitalaria clinicas y quirargicas de un hospital universitario. Método: Estudio transversal llevado a cabo de
octubre de 2013 a septiembre de 2015. El factor en estudio fue la carga de trabajo, expresada por la razén entre el nimero medio de
pacientes y de profesionales de enfermeria en 24 horas y en el periodo diurno. Resultados: La muestra comprendié a 157.481 pacientes,
502 profesionales de enfermeria y 264 observaciones de los resultados de seguridad. Las razones de pacientes por enfermero y técnico
de enfermeria en el diurno sefialan una estimacién media de 14-15 y 5-6 pacientes por profesional, respectivamente. Hubo asociacién
significativa entre las cargas de trabajo de las unidades de hospitalizacién y los resultados referentes al promedio de permanencia
hospitalaria, infeccién urinaria relacionada con procedimiento invasivo y la satisfaccién de pacientes con el cuidado de enfermeria.
Conclusién: El aumento de la carga de trabajo del equipo de enfermeria tuvo impacto en resultados de calidad de la asistencia y de
seguridad para los pacientes. La adecuacién del cuadro de personal proporciona un ambiente de cuidado mds seguro.

DESCRIPTORES

Carga de Trabajo; Grupo de Enfermeria; Seguridad del Paciente; Personal de Enfermeria en Hospital; Indicadores de Calidad de la
Atencién de Salud.
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