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Abstract

Objectives: To assess nursing workload in the post-anesthesia care unit and its potential correlations with a
surgical severity index, length of stay, magnitude of surgery, and patient age.

Methods: Cross-sectional study conducted at a university hospital. Workload was assessed by the Nursing
Activities Score, and severity of illness, by the Simplified Acute Physiology Score II. Both were assessed at the
time of discharge from the unit.

Results: The study sample comprised 160 patients (mean age, 57 = 15 years). The median nursing workload
was 45.6 minutes per hour, i.e. 50% of patients required 45.6 minutes of nursing care per hour spent in the
post-anesthesia care unit. There was no association between workload and severity index. However, there
were positive correlations among workload, length of stay, and magnitude of surgery. The severity of illness
was correlated with age.

Conclusion: Nursing workload in the post-anesthesia care unit is influenced by length of stay and magnitude
of surgery.

Resumo

Objetivos: Avaliar a carga de trabalho de enfermagem em unidade de recuperacéo pds-anestésica e relacionar
com o indice de gravidade cirdrgico, tempo de permanéncia, porte cirtrgico e idade.

Métodos: Estudo transversal conduzido em hospital universitario. A carga de trabalho foi avaliada pelo
Nursing Activities Score e o indice de gravidade pelo Simplified Acute Physiology Score Il aplicados na alta da
unidade de recuperagéo.

Resultados: Foram incluidos 160 pacientes, idade média 57+15 anos. A carga de trabalho para 50% dos
pacientes foi de 45,6 minutos a cada hora de permanéncia na unidade. Nao houve relagdo entre carga de
trabalho e indice de gravidade. Contudo, houve correlagbes positivas entre carga de trabalho, tempo de
permanéncia e porte cirrgico. O indice de gravidade apresentou correlagdo com a idade.

Concluséo: A carga de trabalho de enfermagem em unidade de recuperacgéo pds-anestésica sofre influéncia
do tempo de permanéncia e do porte cirlrgico.
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Conflicts of interest: the authors have no conflicts of interest to declare.



Introduction

The purpose of the post-anesthesia care unit is
to provide immediate postoperative care to pa-
tients who have received general and/or regional
anesthesia. During this time, nursing care fo-
cuses on monitoring the return of consciousness,
the recovery of airway protective reflexes and
the stability of vital signs. The post-anesthesia
care unit has a series of unique characteristics
and routines, and often hosts patients requiring
high-complexity care.”)

The profile of patients admitted to the
post-anesthesia care unit determines the degree
of surveillance required to prevent or mitigate
complications. In a study designed to identify
the most prevalent complications at a post-anes-
thesia care unit and their potential correlations
with nursing interventions and the presence of
nurses in the unit, pain and hypothermia were
found to be among the most common complica-
tions. The nursing interventions correlated with
pain were routine care (cardiac rhythm and vital
signs monitoring, safety surveillance, monitoring
and assessment of physical and emotional state),
oxygen therapy, medication administration, and
wound care. Presence of a nurse at the unit was
associated with immediate detection of pain,
nausea, vomiting, agitation, anxiety, and bleed-
ing. The results of this study highlight the impor-
tance of the nursing team in the prevention and
management of postoperative complications and
provides insight into the nursing activities car-
ried out in the post-anesthesia recovery setting.

Surgical complications may be associated with
clinical variables, the complexity of surgery, or op-
erative time;"'"? these aspects may, in turn, lead to
an increase in nursing workload. Studies confirm
that the nursing workload in the post-anesthesia
care unit is greater when more severely ill patients
are present and when the number of adverse events
is higher.??

Although the postoperative needs of surgical
patients are well known, there has been little re-
search into the time spent on provision of postop-
erative care. In the Brazilian context, knowledge
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of the adequacy of nursing workload as a function
of patient needs in the post-anesthesia care unit is
still incipient. A greater knowledge of this topic
by nurses can play a relevant role in care planning,
nurse staffing, and use of technological resources
so as to ensure delivery of safe, proactive postoper-
ative care. From this perspective, the present study
sought to assess nursing workload at a post-anes-
thesia care unit and its potential correlations with
a surgical severity index, length of stay, magnitude
of surgery, and patient age.

Methods

This was a cross-sectional study conducted at the
post-anesthesia care unit of a public teaching hos-
pital in Porto Alegre, state of Rio Grande do Sul,
Brazil, between July 2008 and September 2009.

Sample size was calculated for a significance lev-
el of 0.05, a statistical power of 95%, and an alpha
of 5%. These parameters were based on previous
studies of the Nursing Activities Score (NAS) in an
intensive care unit setting,“® and yielded a sample
size of 160 patients.

The sample comprised adult patients (age 218
years) who had undergone elective surgical proce-
dures requiring anesthesia. Patients who under-
went outpatient surgery, required local anesthesia
and/or sedation alone, or had a length of post-an-
esthesia care unit stay <1 hour were excluded. Pa-
tients were recruited by simple random sampling
of the hospital’s surgical schedule. Patients were
selected from the schedule by age and procedure
and assessed for the inclusion and exclusion crite-
ria. After this screening stage, patients were ran-
domly selected by chart number (or initials when
the chart number was absent). Data collection
was carried out every other day, Monday through
Friday, throughout the study period.

The instrument used for assessment of nurs-
ing workload per patient was the NAS,” in its
validated Brazilian Portuguese version.® The
NAS instrument covers a set of 23 activities with
predefined scores, and the final score represents
the percentage of time spent on nursing care of
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a particular patient over a 24-hour period. Each
point corresponds to 14.4 minutes of nursing
care, and the total NAS score may range from 0%
to 100% or more. A score of 100% means that
the patient requires the exclusive attention of one
nurse per shift.>” For use of the NAS instru-
ment at the study unit, we developed a tutorial
for scoring of the nursing activities carried out in
a post-anesthesia care unit setting.>*?

The Simplified Acute Physiology Score II
(SAPS II) was used for assessment of surgical se-
verity. The SAPS II uses 34 physiological variables
(not considering primary diagnosis) to assess the
risk of in-hospital mortality, and has been widely
used in clinical research to assess risk of death in
intensive care unit patients."”

Data was collected on patient age, sex, Amer-
ican Society of Anesthesiologists (ASA) class,
type of anesthesia, surgical service, magnitude of
surgery, length of post-anesthesia care unit stay,
and patient disposition after post-anesthesia care
unit discharge.

Clinical and demographic data were collected
by the lead investigator and by a trained nurse
intern. The nursing workload and severity instru-
ments were administered by the lead investigator.

The first stage of data collection was sample
identification and characterization. Information
on ASA class was obtained from anesthesia re-
cords completed by the anesthesiologist. Data for
nursing workload and severity index calculation
were obtained at the time of patient discharge
from the study unit. Data were obtained by a re-
view of laboratory test results in electronic med-
ical records, analysis of nursing notes completed
in the immediate postoperative period, and di-
rect observation of each patient at the time of
instrument administration.

All analyses were performed in the SPSS® (Sta-
tistical Package for the Social Sciences) 17.0 soft-
ware environments. Categorical variables were
expressed as absolute or relative frequencies, and
continuous variables, as mean + standard devia-
tion or median and interquartile range as appro-
priate. Pearson’s correlation coefficient was used
to test for correlation between NAS scores and
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SAPS 1I severity index, patient age, magnitude of
surgery, and length of post-anesthesia care unit
stay. P-values < 0.05 were considered significant.

All study procedures were carried out in accor-
dance with Brazilian and international ethical stan-
dards for human subjects research.

Results

The study sample comprised 160 patients, with
a mean age of 5715 years, 81 (50.6%) of whom
were female and 79 (49.4%) male; 103 (64.4%)
were classified as ASA class 2. The most common
type of anesthesia was general (n=97, 60.6%). The
most prevalent surgical services were urology, gen-
eral surgery, digestive system surgery, and thoracic
surgery, in this order. The mean SAPS II score was
14.3+7.7, and the most common magnitude of
surgery was class 2. The median length of PACU
stay was 4.83 (3.43 — 6.72) hours, and 99.4%
of patients were discharged to inpatient units or
wards. These results are summarized in table 1.

The nursing workload per patient was calcu-
lated proportionally according to length of stay at
the post-anesthesia care unit. The median nurs-
ing workload per patient was 76.2 (interquartile
range, 70.47 — 84.6) points, corresponding to a
median 3.68 hours of nursing care to meet the
needs of up to 50% of the sample. There was
no correlation between workload per patient and
severity index.

Table 2 shows correlations between the vari-
ables of interest — age, length of post-anesthesia
care unit stay, magnitude of surgery — and nurs-
ing workload and severity score. Nursing work-
load was strongly correlated with length of stay,
whereas disease severity was strongly correlated
with age. Magnitude of surgery was moderately
correlated with nursing workload.

Discussion

The present study was designed to assess nursing
workload in a post-anesthesia care unit and its po



Tabela 1. Caracteristicas clinicas e demograficas

Characteristics n(%)
Sex
Female 81(50.6)
Male 79(49.4)

American Society of Anesthesiologists (ASA) classt(n%)t

ASA 1 20(12.5)
ASA 2 103(64.4)
ASA 3 36(22.5)
Not classified 1(0.6)

Type of anesthesia

General 97(60.6)
Regional (epidural and/or subarachnoid blockade) 26(16.3)
General + regional (epidural and/or subarachnoid 37(23.1)
blockade)

Surgical service
Urology 26(16.2)
General surgery 23(14.4)
Digestive system surgery 21(13.1)
Thoracic surgery 16(10)
Orthopedic surgery 14(8.8)
Ear/nose/throat 14(8.8)
Obstetrics/gynecolog 13(8.0)
Colorectal surgery 11(6.9)
Breast surgery 8(5)
Vascular surgery 7(4.4)
Neurosurgery 4(2.5)
Plastic surgery 3(1.9)

Magnitude of surgery
1 33(20.6)
2 85(53.1)
3 35(21.9)
4 7(4.4)

Patient disposition after PACU discharge
Inpatient unit/ward 159(99.4)
Intensive care unit 1(0.6)

Legend: n=160; Age (years) 57+15; Mean + standard deviation; TNo pafients
were classified as ASA 4, 5 and 6; $Median (interquartile range); Simplified
Acute Physiology Score Il (SAPS Il) 14.3+7.7; Severity index SAPS 1131.7%
(0.6% — 3.7%); Length of stay at PACU (hours)} 4.83(3.43 - 6.72)
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Tabela 2. Correlacéo entre variaveis do estudo e instrumentos
selecionados

NAS SAPS severity
Variable index I
R*  p-value R* p-value
Age 0.133 0.094 0508 <0.001

Length of stay 0.797 <0.001 0165  0.037

Magnitude of surgery 0419 <0.001 -0.019 0.814
Legend: Pearson’s correlation coefficient

tential correlations with severity score, length of
stay, magnitude of surgery, and age.

The severity scores found herein were lower
than those reported elsewhere. A study of nurs-
ing workload and severity in patients status post
cardiac surgery reported SAPS 1II scores of 26+11
points, with a severity index of 10.65%.° In the
post-anesthesia care unit of a Greek hospital, the
mean severity index as measured by the SAPS II
was 29.7%+18.8.% In both studies, there was a
statistically significant association between severity
and nursing workload.>?

In the present study, there was no correlation
between nursing workload as measured by the NAS
and SAPS II severity index. These findings are con-
sistent with the collected data, in that most patients
remained clinically stable and were transferred to
inpatient units. We infer that these results reflect
the specificity of the post-anesthesia recovery room
as a unit for the transition period between awaken-
ing from anesthesia and recovery of normal vital pa-
rameters, with a view to transfer to admission units/
wards or hospital discharge.

Although nearly 100% of patients were dis-
charged to inpatient units, the mean length of
post-anesthesia care unit stay was quite prolonged.
The need for clinical management of postoperative
adverse events (such as nausea, vomiting, pain) and
situations such as waiting for reassessment by the
surgical team prior to post-anesthesia care unit dis-
charge may have contributed to these findings. All
adverse event management activities have an impact
on nursing workload, as nursing interventions must
be reassessed for effectiveness.!"1?

In the present study, there was no significant
correlation between workload and patient age. Sim-
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ilar findings have been reported by other investiga-
tors.'1? Conversely, there was a strong correlation
between age and severity score. A study conducted
at the intensive care unit of a nonprofit hospital
in the state of Parand assessed patient severity by
means of the APACHE II score . The results showed
that patients over the age of 60 years were more
likely to have comorbidities.!?

A study conducted at the intensive care unit of a
university hospital in Sdo Paulo assessed differences
in nursing workload (NAS) and severity (SAPS 1II)
among elderly and non-elderly patients. The au-
thors found that nursing workload was no different
among elderly patients of different age ranges, but
patients aged 80 or older had the highest severity
indices (66.7%). One may conclude that these pa-
tients exhibited more severe clinical instability, as
most were admitted to the ICU for management of
respiratory conditions.?

Furthermore, the need for intensive or high-de-
pendency care to restore patient stability entails a
greater number of nursing interventions"” and, con-
sequently, a heavier workload. It bears stressing that,
in the immediate postoperative period, older adults
require closer surveillance of vital signs (particularly
respiratory parameters), more intensive pain man-
agement, and are more dependent on the nursing
staff for positioning and emotional support.

The present investigation revealed a strong
correlation between requiring longer nursing
care hours and length of post-anesthesia care unit
stay. The results of a study that assessed the daily
progression of nursing workload in the intensive
care unit of a teaching hospital in Sao Paulo with
the NAS instrument showed that patients with
longer unit stays are more demanding in terms of
nursing workload."

A previous Brazilian study assessed the level of
dependence on nursing care and its association with
patient severity in the post-anesthesia care unit of
a general university hospital. The results showed a
high prevalence of patients classified as requiring
intermediate or high-dependency care. The median
length of stay was 4.08 (3.00 —4.91) hours for min-
imally dependent patients, 4.26 (3.19 — 6.00) for

patients requiring intermediate care, 5.50 (4.10 —
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12.58) hours for patients requiring high-dependen-
cy care, and 16.91 (8.58 — 18.79) hours for those
requiring intensive care.!”

These results corroborate the findings of the
present study, showing that, even after the critical
first hour after surgery has passed, patients still re-
quire surveillance and other nursing interventions.
) Once airway protective reflexes and consciousness
have returned, patients require verbal management
to establish a therapeutic relationship with their care
providers. The purpose of verbal contact in this set-
ting is to provide emotional support. Patients also
require pharmacological and non-pharmacological
management of acute pain, care of bodily functions
(feeding and excretion), and mobilization in accor-
dance with postoperative restrictions.

The moderate correlation between magni-
tude of surgery and nursing workload identified
in this study suggests that patients who undergo
prolonged surgical procedures and prolonged an-
esthesia require more time-intensive nursing care
in the postoperative period. In this study, mag-
nitude of surgery was classified according to the
duration of operating room use.'” Class 1, 0-2h;
class 2, 2h01min—4h; class 3, 4h01min—Gh; and
class 4, >6h01min."?

A study conducted at a United States hospi-
tal assessed dependent factors for post-anesthesia
care unit length of stay, with a focus on operative
time and duration of anesthesia. Of 340 patients
assessed, 35% had an operative time of >2 hours,
and 38% had a duration of anesthesia of >3 hours.
Duration of anesthesia correlated significantly with
delays in patient discharge from the post-anesthe-
sia care unit, and, consequently, had an impact on
length of unit stay and nursing workload."”

Prolonged anesthesia and operative time pre-
dispose patients to hypothermia, pain and cuta-
neous lesions associated with surgical positioning
and increase the risk of hemodynamic and respi-
ratory instability due to exposure to higher doses
of anesthetic agents."”’ On detection of these insta-
bilities, nursing staff must immediately attempt to
minimize complications. One highly time-inten-
sive intervention is inspection of the patient’s skin
for areas of hyperemia, burns, or loss of cutaneous



sensation that may be associated with surgical or
anesthetic complications. Furthermore, these pa-
tients require strict monitoring and surveillance
of vital signs, as events such as hypothermia and
pain trigger major physiological changes, with the
potential for hypoventilation and heart failure.'®
Furthermore, recording of vital signs and nurs-
ing notes requires discipline and responsibility, as
these records enable monitoring of patient prog-
ress in the postoperative period.

Data on workload will enable planning of
nurse staffing levels for this specialized setting. The
post-anesthesia care unit has a number of spec-
ificities as compared with other hospital units.
Post-anesthesia care unit processes and procedures
are distinguished — particularly as compared with
those of the intensive care unit — by the high patient
turnover of post-anesthesia care and by the need for
extremely agile decision-making to address postop-
erative complications."¥

In the present study, workload was calculated
proportionally in relation to length of post-anes-
thesia care unit stay. This calculation may differ
from mean NAS score over a 24-hour period, but
the findings obtained are nevertheless indicative of
a substantial nursing workload.

In spite of the differences between intensive care
and post-anesthesia care, the present study showed,
that, with each hour in the unit, 50% of patients
will require 45.6 minutes of nursing care. For a
length of stay of 3 to 6 hours, 2.28 to 4.56 hours
of nursing care will be expended on a single patient
respectively; this information is highly relevant to
planning and management of nursing care in the
post-anesthesia setting. These results, taken to-
gether with other useful data — such as degree of
patient dependence, safe staffing requirements, and
productive time — enable quantitative calculation of
optimal nurse stafling levels for the post-anesthesia
care unit.

From the results of this study, we infer that nurs-
ing workload per patient in the post-anesthesia care
unit setting is influenced by length of stay and magni-
tude of surgery. Knowledge of these factors by nursing
teams may help apportion human and technological
resources for better care of postoperative patients.
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Conclusion

The median nursing workload (for 50% of patients)
at the post-anesthesia care unit where this study was
conducted was 45.6 minutes per hour of unit stay.

Nursing workload did not correlate with surgi-
cal severity index. However, there was a strong cor-
relation between nursing workload and length of
stay at the post-anesthesia care unit, and a moderate
correlation between nursing workload and magni-
tude of surgery. Severity scores correlated moder-
ately with age.

In short, nursing workload in the post-anesthe-
sia care unit setting is influenced by length of stay
and magnitude of surgery.
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