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ABSTRACT

Objective: To assess the nursing workload using the Nursing Activities Score (NAS) and compare results between patients with
and without sepsis at an adult intensive care unit.
Methods: Prospective cohort study of patients admitted to the adult intensive care unit from March 10 to December 31, 2008.
Clinical data of septic patients were collected in addition to data needed to calculate scores. Data were collected each day until
release from the intensive care unit or up to 90 days of hospitalization. The nursing workload assessed using the Therapeutic
Intervention Score System-28 and Nursing Activities Score relative to patients with and without sepsis were compared. The
significance level was established at 5%.
Results: A total of 437 patients were assessed (318 with and 119 without sepsis). The average nursing workload as measured by
the Nursing Activities Score was high for the general intensive care unit (Nursing Activities Score = 74.7%). Patients with sepsis
were associated with greater nursing workloads during their first two weeks in the intensive care unit compared with patients
without sepsis (p < .05). Patients with septic shock were associated with greater nursing workloads (median Nursing Activities
Score = 75.62%, p < .001) compared with patients without sepsis (median Nursing Activities Score = 72.57%), those with sepsis
(median Nursing Activities Score = 70.20%), and those with severe sepsis (median Nursing Activities Score = 72.65%).
Conclusions: Sepsis increased nursing workload during the first two weeks after admission to the intensive care unit and the
NAS may be useful to capture these differences.
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1. INTRODUCTION

Intensive care units (ICUs) are the setting of care for patients
with severe conditions. Thus, these units are characterized
by great complexity, elevated costs, and the centralization
of specialized technological resources. Factors such as tech-
nological advances, population aging, and the increasing
numbers of chronic and critically ill patients currently influ-
ence the inpatient profile of ICUs, thereby leading to longer

periods of hospitalization and greater degrees of care.[1]

The incidence of sepsis is high in ICU.[2] Sepsis is a clini-
cal condition associated with high mortality rates and com-
plex treatments. A worldwide campaign was launched to
establish recommendations to optimize the treatment of pa-
tients with sepsis and increase their chances of survival.[3]

These recommendations included nursing procedures and
caregiving strategies in ICUs. Sixty-three nursing care rec-
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ommendations for patients with sepsis were described.[4] The
major recommendations focused on preventing nosocomial
infections, early diagnosis leading to proper resuscitation
measures, hemodynamic support, nutrition, eye and mouth
hygiene, the prevention of pressure ulcers, and the manage-
ment of nursing care.

These recommendations contributed to an increase in the
nursing workload since they demand direct care of the pa-
tient on the bedside for longer periods of time. Frequently
this increase in nursing workload meets an uneven ratio of
nurses to the actual demand of nursing care. This lack of
staffing interferes directly with patient safety, as well as the
efficacy and quality of nursing.[5] This scenario may create
a problem of allocation of human resources, which led to
the formulation of instruments to measure the demands of
nursing care together with, or in parallel to, the creation of
indices of severity and organ dysfunction for critically ill
patients.[6]

In the last decade, the Nursing Activities Score (NAS) has
been considered the most comprehensive measurement of
nursing activity in adult ICUs, since it was designed to mea-
sure the actual average time it takes to perform each nursing
activity.[7] The application of the NAS not only aids the
adequate allocation of human resources but also assesses
the demand of nursing care and the everyday activities that
require nurse participation.[8]

Due to the large effect that sepsis exerts on ICUs and the
numerous recommendations related to the nursing care of pa-
tients with sepsis, studies are needed to assess whether sepsis
influences the workload of ICU nurses. The present study
assessed the nursing workload using the NAS and compared
the results as they corresponded to patients with and without
sepsis at an adult ICU.

2. METHODS
A prospective cohort study was conducted to evaluate nursing
workload in patients admitted to the adult ICU of a Univer-
sity Hospital from March 10 to December 31, 2008. Patients
were divided according to sepsis diagnosis to compare the
results of nursing workload measured by NAS.

The sample was composed of all the consecutively admitted
patients to the adult ICU throughout the study period. Pa-
tients younger than 18 years old and those who stayed in
the ICU for less than 24 hours were excluded. In the case
of patients who were eventually readmitted to the ICU dur-
ing the study period, only the first admission was taken into
consideration.

The following identification data were collected to character-
ize the patients: initials, gender, birthdate, clinic and medical

record numbers. The following ICU admission data were
also collected: date and time of admission, origin (emer-
gency room or hospital ward), reason for admission (medical,
elective surgery, or emergency surgery), diagnosis at admis-
sion, date and time of ICU discharge, condition at ICU dis-
charge (survivor or non-survivor), and condition at hospital
discharge (survivor or non-survivor).

Data were also collected to calculate the NAS, as were the
medical diagnosis records of sepsis and the data needed to
calculate other scores with the purpose to characterize spe-
cific aspects of study population. Acute Physiology and
Chronic Health Evaluation (APACHE II)[9] was collected to
describe severity of illness, Sequential Organ Failure Assess-
ment (SOFA)[10] to describe organ dysfunction, and Thera-
peutic Intervention Score System (TISS-28)[11] to describe
need for therapeutic interventions and as a complementary
tool to measure nursing workload. APACHE II was col-
lected from patient medical records at ICU admission and
NAS, SOFA and TISS 28 were collected each day until their
discharge from the ICU or up to 90 days of hospitalization.

The severity of sepsis was classified as sepsis, severe sep-
sis, or septic shock following the American College of
Chest Physicians and the Society of Critical Care Medicine
(ACCP/SCCM) consensus criteria.[12] Although this con-
sensus meeting has been held many years ago, definitions
have not changed over this period. The present study consid-
ered patients diagnosed with sepsis, severe sepsis, or septic
shock at any time during their stay in the ICU as septic. The
remaining patients were considered non-septic.

NAS scoring was collected and calculated exclusively by one
of the authors during the entire study period. This instrument
is made up of eight major categories of care: monitoring
and control; laboratory; medications; hygiene procedures;
drain care; mobilization; support for the family and patient;
administrative and managerial tasks (see Table 1).

To assess the nursing staff workload with NAS at the adult
ICU the following features were considered:

(1) All 24-hour periods began and ended at 7:00 am.
(2) Nursing activities were recorded from the moment the

patient was admitted to the ICU on the first day of
hospitalization until the following day at 7:00 am.

(3) The record of interventions performed since the last
NAS application to patient discharge from ICU was
recorded.

(4) Each item was assigned a score (i.e., present) when
the activity was performed on the assessed day and
received the value equivalent to that activity. When
a given activity was not performed, the score of the
corresponding item was zero (i.e., absent).
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Table 1. Nursing Activities Score
 

 

Activities Score 

1. Monitoring and control  
Hourly vital signs, registration and calculation of fluid balance* 4.5 
Present at the bedside or active for two hours or more* 12.1 
Present at the bedside or active for four hours or more* 19.6 

2. Laboratory investigations 4.3 
3. Medications, except vasoactive drugs 5.6 
4. Hygiene procedures  

Performing hygiene procedures – normal* 4.1 
Performing hygiene procedures – for two hours or more* 16.5 
Performing hygiene procedures – for four hours or more* 20.0 

5. Drain care, apart from nasogastric tubes 1.8 
6. Mobilization and positioning  

Performing procedures up to three times in 24 hours* 5.5 
Performing procedures more frequently than three times in 24 hours or with two nurses with any frequency* 12.4 
Performing procedures with three or more nurses with any frequency* 17.0 

7. Support and care for the family and patient  
Support and care requiring full dedication for one hour* 4.0 
Support and care requiring full dedication for one three hours or more* 32.0 

8. Administrative and managerial tasks  
Performing routine tasks* 4.2 
Performing tasks requiring full dedication for about 2 hours* 23.2 
Performing tasks requiring full dedication for about 4 hours or more* 30.0 

9. Ventilatory support 1.4 
10. Care for artificial airways, orotracheal tube or tracheostomy cannula 1.8 
11. Treatment for improving lung function 4.4 
12. Vasoactive medication 1.2 
13. Intravenous replacement of large fluid losses 2.5 
14. Left atrium monitoring 1.7 
15. Cardiopulmonary resuscitation in the previous 24 hours 7.1 
16. Hemofiltration techniques, dialysis techniques 7.7 
17. Quantitative urine output measurements 7.0 
18. Measurement of intracranial pressure 1.6 
19. Treatment of complicated metabolic acidosis or alkalosis 1.3 
20. Intravenous hyperalimentation 2.8 
21. Enteral feeding 1.3 
22. Specific interventions in the intensive care unit 2.8 
23. Specific interventions outside the intensive care unit 1.9 

* = The sub-items of items 1, 4, 6, 7 and 8 are mutually exclusive 
 

Local Human Research Ethics Committee approved this
study and waived need for informed consent (Ruling no.
217/07) on October 24, 2007. This research was conducted
in compliance with the required ethical standards.

After assessing whether the continuous quantitative variables
were normally distributed using the Shapiro-Wilk test, they
were expressed as the means and standard deviations or me-
dian and quartiles. The categorical variables were described
as raw and relative frequencies. These results are presented
in tables and charts.

The categorical variables were compared using Pearson’s chi-
squared test. To compare two groups of continuous variables,
Student’s independent-samples t-test was used for normally
distributed variables, and the Mann-Whitney U test was used
for variables with non-normal distributions. To compare
continuous, non-normally distributed variables with three or
more levels, homogeneous variances, or both, the Kruskal-
Wallis test was applied. Dunn’s post hoc tests were used to
determine which groups specifically differed.

The significance level was established as 5%, and confidence
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intervals were set at 95%. Data were entered on Epi Info
(version 3.3.2, 2005, CDC, USA) and statistical analysis
were performed on SAS (version 8.2, SAS Institute, Cary,
NC, USA).

3. RESULTS
A total of 622 patients were admitted to the ICU over the
study period, 185 patients met exclusion criteria. Therefore,
437 patients were assessed; 318 had sepsis, and 119 did not
have sepsis (see Figure 1).

Figure 1. Flowchart of the patients admitted to the adult
Intensive Care Unit

The majority of patients were male (57.0%), and the average
age was 58.2 (DP = 18.9) years old. The most frequent medi-
cal diagnoses at admission were sepsis (51.5%), post-cardiac
arrest syndrome (6.6%), and intracranial hemorrhage (4.3%).
The most frequent surgical reasons for admission to the ICU
were postoperative care with regard to brain (9.7%) chest
(5.5%), heart (5.2%), or peripheral vascular (3.0%) surgery.

The average APACHE II score was 21.7 (DP = 9.51). Ac-
cording to APACHE II diagnostic categories, 12.1% of these
patients were diagnosed with chronic disease: 5.5% were di-
agnosed with immunodeficiency, 3.2% were diagnosed with
liver cirrhosis, 1.6% were diagnosed with chronic obstructive
pulmonary disease, 1.1% were diagnosed with heart failure,
and 0.7% were diagnosed with chronic kidney failure.

Sepsis, severe sepsis, or septic shock was diagnosed in
318/437 (72.8%) patients at some point during their stay at
the ICU. Approximately half of the patients (49.4%) stayed
3 to 10 days at the ICU, with a median of 5 days. The adult
ICU mortality rate was 41.0%, and the in-hospital mortality
rate was 49.2%.

The primary infection of the 318 septic patients was pul-
monary (81.7%), followed by urinary (20.7%), abdominal

(13.8%), skin and soft tissue (6.9%), indeterminate (5.9%),
blood (3.1%), other (2.8%), bones (1.9%), surgical site
(0.6%), and catheter (0.3%) infections. Fifty patients ex-
hibited more than one type of sepsis, of which pulmonary
and urinary infections were the most frequent (n = 19).

Patient clinical and demographic characteristic comparisons
by the occurrence of sepsis are described in Table 2. As
established by the average TISS-28 score during the full stay
at the ICU, the nursing workload was higher when associated
with septic patients compared with non-septic patients (p <
.001). However, this difference was not significant when the
nursing workload was assessed using median NAS during
the entire ICU stay (p = .085).

The median NAS was higher in septic than in non-septic
patients during their first two weeks of treatment at the ICU
(see Figure 2). With regard to workload by sepsis severity,
the median NAS was higher during the stay at the ICU among
patients with septic shock than the remainder of the sample
(see Table 3).

Figure 2. A comparison of the nursing workload for
patients with and without sepsis as assessed by the daily
median NAS
NAS: Nursing Activities Score; p < .05 for each day:
Mann-Whitney U test

To identify the types of nursing activities most frequently
associated with sepsis, frequency of septic patients among
those requiring each NAS activity was calculated at ICU
admission. At admission to the ICU, 225 patients had sep-
sis, and 11 of the 32 nursing activities measured by NAS
were more likely to be required when a high frequency of
septic patients existed, these activities are listed as follows:
(1) Presence at bedside and continuous observation or ac-
tivity for 4 hours or more within any shift for reasons of
safety, severity, or treatment; (2) Care of drainage; (3) Any
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modality of mechanical/assisted ventilation including spon-
taneous respiration, with or without positive end-expiratory
pressure or with or without endotracheal tube and any method
of supplemental oxygen administration; (4) Care of artifi-
cial airways; (5) Chest physical therapy, incentive spirom-
etry, inhalation therapy, or endotracheal aspiration; (6) Va-

soactive medication; (7) Intravenous replacement of large
fluid volumes; (8) Hemofiltration or dialysis techniques;
(9) The treatment of complicated metabolic acido-
sis/alkalosis; (10) Enteral feeding; (11) Endotracheal intuba-
tion, pacemaker insertion, cardioversion, endoscopy, emer-
gency surgery over the past 24 hours, and gastric lavage.

Table 2. Comparison of clinical and demographic characteristics between patients with and without sepsis
 

 

Variables 
SEPSIS 

p-value 
Yes (n = 318) No (n = 119) 

Gender male (n, %) 193 (77.5%) 56 (22.5%) .010* 

Age (years; n, %)    

18–40  65 (75.6%) 21 (24.4%) < .001* 

41–59  70 (56.5%) 54 (43.5%)  

60–79  137 (78.7%) 37 (21.3%)  

80–100 46 (86.8%) 7 (13.2%)  

Provenance Emergency room (n, %) 196 (88.3%) 26 (11.7%) < .001* 

Hospitalization type (n, %)    

Clinical  218 (87.6%) 31 (12.4%) < .001* 

Elective surgery  44 (37.3%) 74 (62.7%)  

Emergency surgery  56 (80.0%) 14 (20.0%)  

APACHE-II score (Mean, SD) 24.7 (9.0) 13.7 (5,3) < .001** 

Average SOFA (Mean, SD) 8.3 (4.2) 3.17 (2.3) < .001** 

Average TISS-28 (Mean, SD) 27.78 (6.1) 20.45 (4.9) < .001** 

Average NAS (Mean, SD) 75.14 (9.2) 72.69 (7.4) .085** 

Length of stay at the ICU (Mean, SD) 11.62 (13.6) 2.64 (1.4) < .001** 

ICU mortality (n, %) 174 (97.2%) 5 (2.8%) < .001* 

In-hospital mortality (n, %) 203 (94.4%) 12 (5.6%) < .001* 

Note. * Chi-squared test; ** Student’s t-test; APACHE II: Acute Physiology and Chronic Health Evaluation; SD: standard deviation; NAS: Nursing Activities Score; SOFA: Sequential Organ Failure Assessment; TISS-28: 
Therapeutic Intervention Scoring System; ICU: intensive care unit 

4. DISCUSSION

The present study investigated the nursing workload using the
NAS as it related to patients admitted to a medical-surgical
ICU. The mean NAS corresponding to patients with and with-
out sepsis was compared; we found that the nursing workload
was significantly higher among septic patients during their
first week of stay at the ICU.

The findings of the present study has implications to clinical
practice since patient safety and quality of nursing care can
be negatively affected by reduced staffing. Nurses’ work
should be carefully planned for ICU with high incidence
of sepsis diagnosis according to priority setting, delegation,
interactions and collaborations. Furthermore, reallocation of
human resources should be considered to meet the nursing
work’s demand and ensure an adequate patient to nurse ra-
tio. Improvement of healthcare quality and safety implies in
the ability to view how one component of the work system

is related to other components and to the whole.[13] Since
data acquisition and results of the present study, staffing
needs and demands have improved in the local institution of
research. An institutional protocol was implemented and a
Sepsis Team has been created to offer support and orientation
for the initial steps of sepsis treatment, as well as additional
human resources were allocated in the ICU.

The demographic and clinical characteristics of the 437 pa-
tients admitted to the adult ICU who comprised the sample
were similar to those reported by others studies conducted
with severely ill patients.[10, 14, 15] The average APACHE II
score was high compared with other studies using this in-
dex.[15, 16] Importantly, however, the average APACHE II
score was higher among studies conducted with septic pa-
tients.[17, 18] The degree of patient severity in the present
study was measured by the high SOFA scores, which re-
flected the presence of organ dysfunction and failure.
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Table 3. Comparisons of NAS among patients without sepsis and those with sepsis, severe sepsis, or septic shock
 

 

Sepsis N NAS median Interquartile deviation Comparisons* 

Without sepsis 119 72.57 6.87 A 
Sepsis 75 70.20 6.52 A 
Severe sepsis 83 72.65 10.82 A 
Septic shock  160 75.62 11.78 B 

Note. NAS: Nursing Activities Score; Kruskal-Wallis: H = 27.84 with 3 degrees of freedom and p-value < .001; * Groups with the same letter did not exhibit significant difference on a 

Dunn’s post hoc test 

The mean NAS was high in the present sample compared
with other studies.[19, 20] Previous study reported mean NAS
similar to ours in a cardiac postoperative care unit, indicat-
ing the greater complexity of the medical needs of these
patients and the resulting high demand of nursing care.[21]

Thus, we highlight the importance of these data relative to
the allocation of nursing resources.

According to our findings, sepsis was the primary reason
for admission to the ICU, and a large proportion of patients
developed sepsis during their stay at the ICU. These findings
have been already described and indicate the importance of
studying sepsis diagnoses and their effect on nursing activi-
ties in the ICU.[22] The increased workload during the first
week most likely reflects the application of the early care
measures recommended by the international guidelines for
patients with sepsis and the measures taken to prevent and
treat the organ dysfunctions that commonly occur among
these patients at the onset of treatment.[3]

Recent study found that excessive nursing workload was the
most important risk factor for acquiring nosocomial infec-
tion.[23] Previous studies have found associations between
higher nursing workloads and patients with fevers or infec-
tions.[24–26] These studies typically applied the TISS-28 to
assess the workload, and the average scores were higher for
those who nursed patients with ventilator-associated pneumo-
nia and bloodstream infections. Interestingly, our study also
revealed that the average TISS-28 score identified an increase
in the nursing workload across the full ICU stay of patients
with sepsis compared with those without sepsis; however, the
NAS did not confirm this finding. The sample size might not
have been large enough to detect this difference throughout
the ICU stay. Nevertheless, this result was found during the
first week following admission when treatment is typically
more intense, especially among patients with satisfactory
clinical progression because the nursing workload tends to
decrease as the time of discharge from the ICU nears.

Regarding the relative usefulness of NAS and TISS 28 when
measuring nursing workload, it has been described that TISS
28 underestimates ICU nursing activities compared to NAS.
For TISS 28, the time associated with each point was at-

tributed by a panel of experts, while NAS’ points measure the
actual average time it takes to perform each nursing activity,
by using a statistical methodology named “work-sampling”
technique.[7] The selection of items for NAS score describes
nursing activities and not patient conditions or technologic
interventions which do not necessary correspond to an in-
crease in the consumption of nursing work, therefore NAS
applies exclusively to activities performed by professionals
included in the description of the nursing staff in the ICU.

After dividing patients by the severity of sepsis, those with
the most severe levels of organic dysfunction (i.e., those with
septic shock) demanded a greater workload from the nursing
staff compared with the remaining patients. Patients with
septic shock might demand a greater workload from nurses
because the severity of their condition demands more nursing
procedures and a closer monitoring of their clinical progres-
sion, thereby resulting in an increased presence of nursing
staff at patients’ bedsides.

With regard to septic patients at admission to ICU, the nurs-
ing activities assessed by NAS most frequently performed
were those that required a continuous presence of nurses at
the bedside due to the use of monitoring devices and inter-
ventions to treat organ dysfunctions. A study conducted in
Greece compared the nursing workload associated with 361
patients with or without fever as measured by the TISS-28
and found that five categories were significantly associated
with patients with (but not those without) fever: basic ac-
tivities, ventilator support, metabolic support, neurological
support, and specific interventions.[27] Similar to our study,
the NAS and TISS-28 categories measure increases in the
nursing workload.

The limitations of the present study should be considered.
Because it was conducted at one center, it may be considered
as a pilot study and generalizations of our results require cau-
tion. Our sample size did not allow us to establish whether
any differences in the nursing workload existed over the full
period of stay at the ICU for septic patients in the same way
that it was determined for the first week. Multicenter studies
with larger samples might provide more consistent results in
this regard.
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In conclusion, the present study showed that nursing work-
load seems to be increased in patients with sepsis during the
first two weeks after admission to the intensive care unit and

the Nursing Activities Score may be useful to capture these
differences. Patients with septic shock were associated with
the greatest nursing workload.
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