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Abstract

Background: Heavy workload is one of the main problems of nurses working in intensive care units (ICUs). It not only decreases
the quality and safety of patient care, but also increases human errors in health care, rate of hospitalization, and risk of mortality in
patients. Workload evaluation and surveillance of patients enable authorities to allocate adequate staff to ICUs, leading to improved
quality of patient care and treatment.
Objectives: The present study aimed to evaluate nurses’ workload and efficiency of nursing staff allocation in a trauma ICU of
Shahid Rajaee hospital, affiliated to Shiraz University of Medical Sciences.
Methods: In this cross sectional study, we evaluated nurses’ workload in a trauma ICU. The evaluation was based on the nursing
activities score (NAS) system and was performed in the morning, evening, and night shifts for 1 month. In this period, all nursing care
activities provided for 36 patients in this unit were monitored and recorded. Additionally, the number of nurses required per shift
was estimated, based on the required and available time for care. Efficiency of nursing staff allocation was evaluated accordingly.
Results: The mean age of the patients was 40.17 ± 22.30 years, and the length of ICU stay was 9.79 days on average. Based on the
findings, the mean NAS score was 65.3 ± 23.19%. Moreover, the number of nurses in the morning and evening shifts was less than
the required number, except for days 3 and 7. On the other hand, the number of nurses in the night shifts was proportional to the
required number.
Conclusions: The results indicated a heavy nursing workload in the ICU. Our findings also suggest that the quality of patient care
can be improved by balanced distribution of workforce relative to workload in different shifts.
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1. Background

Health workforce is the main factor in providing hospi-
tal services and is the most effective element in patient sur-
vival and treatment success, as nearly 50% to 80% of costs
are allocated to workforces (1). Among all medical staff in
healthcare organizations, nurses are the most important
and largest workforce with a vital role in the quality of care
and health promotion (2). They comprise 62% of all hos-
pital staff and account for 36% of hospital costs (3). Com-
pared to other healthcare providers, nurses contribute to
the progress of healthcare organizations more than other
professionals. Accordingly, sufficient nursing workforce is
essential for optimal nursing care.

Evaluation of hospital needs with respect to human
resources is considered as one of the common problems
in hospital settings. Overall, nursing staff shortage is one
of the most challenging issues in health care worldwide
(4, 5). It not only affects patient care, but also decreases
nurses’ motivation and leads to forgetfulness, frustration,

fatigue, excessive workload, overlapping responsibilities,
stress during work shifts, and burnout (6). Therefore, a sys-
tematic process should be used while supplying and de-
termining the required number of nurses. Nursing work-
load, type of disease, care requirements, and nonnursing
tasks are among other important factors, which should be
taken into account for determining the required number
of nurses (6).

Generally, nursing workload is characterized by the
time allocated to patient care, nursing activities, and skills
needed for patient care (7). Research has shown that nurs-
ing workload is one of the most important indices to as-
sess the safety and quality of care in intensive care units
(ICUs) (6). Consistently, the results of a previous study re-
vealed that heavy workload and patient-nurse ratio are sig-
nificantly related to patient mortality (8).

Moreover, inadequate number of nursing staff in-
creases nursing workload, treatment costs, inaccurate pa-
tient assessment, and documentation errors, while reduc-
ing the standards of patient care (9). Moreover, nurses
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who work in ICUs and cardiac care units (CCUs) experi-
ence heavy workloads, as they should always decide about
important issues associated with patients’ lives (10). On
the other hand, efforts to meet the needs of patients and
their families expose ICU nurses to severe emotional dis-
tress and increase their workload (11).

Evaluation of nursing staff workload is a prerequisite
for proper allocation of staff to ICUs, while an unjusti-
fied increase in the number of nurses imposes a huge eco-
nomic burden on healthcare systems. On the other hand,
an insufficient number of nursing staff may reduce the
quality of care, lead to prolonged hospital stay, and in-
crease the risk of potential complications and healthcare
costs (12, 13).

Several trauma victims are admitted to ICUs due to the
severity of damages and necessity of complex monitoring
and treatment. In fact, specialized care for such patients di-
rectly affects the nursing workload (14). Failure to manage
health care provision by appropriate staff allocation may
reduce the quality of care. It can consequently increase the
length of stay (LOS) and complicate the conditions due to
the limited number of trauma ICUs. Therefore, precise esti-
mation of nursing workload and proper allocation of nurs-
ing staff are important in the management of trauma ICUs.

Moreover, previous studies have shown that a suffi-
cient number of nurses can ultimately lead to increased
professional satisfaction (15). However, in Iran, allocation
of nursing staff is based on the number of beds rather than
nursing workload (16). Over the past 30 years, many ef-
forts have been made in different countries to measure and
adjust the actual workload of nurses in different hospital
units, including ICUs.

Accordingly, measures were first developed for regulat-
ing the nursing workload based on medical scales (indi-
rect measurement). Using these scales, nursing workload
was assessed based on a series of therapeutic interventions
for patients (13). These measures had some limitations
and could evaluate nursing care activities, which were not
directly related to therapeutic interventions. Therefore,
Nursing Activities Score (NAS) was developed to resolve
this problem. This index includes various nursing activi-
ties and is composed of 23 items, evaluating activities and
care services provided by nurses for critical patients (17).
In fact, NAS indicates the percentage of time spent for di-
rect patient care by a nurse during a work shift in the ICU.
Therefore, the total score indicates a nurse’s activity during
a work shift (17).

The results of different studies have demonstrated dif-
ferent NAS scores in various hospital ICUs. For instance, ac-
cording to a study in Brazil, nurses’ workload in a trauma
ICU was estimated at 71.3%, based on the NAS scores (12). An-
other study also reported a workload of 63.7% in the ICU set-

ting (11). Moreover, in a heart surgery ICU in Iran, NAS was
reported to be 82% (18). Comparison of the results of men-
tioned studies revealed greater NAS scores in Iran, which
could be due to the higher nurse-patient ratio, longer LOS,
and characteristics of hospital wards (19).

Generally, evaluation of nursing workload (especially
in ICUs) is an important factor in the allocation of adequate
nursing staff to hospital units. In addition, proper plan-
ning can effectively improve care quality and reduce costs,
work pressure, and problems arising from increased work-
load. However, this index has not been used for the evalu-
ation of workload and nursing staff allocation in ICUs of
Iran.

2. Objectives

In this study, we aimed to evaluate nursing workload
in a trauma ICU, using NAS and determine the efficiency of
nursing staff allocation according to the workload.

3. Methods

This cross sectional study was performed in the trauma
ICU of Shahid Rajaee hospital of Shiraz, Southwest of Iran
during 1 month (August 2015). This hospital, which is the
first-ranked trauma hospital in South of Iran, is affiliated
to Shiraz University of Medical Sciences. Currently, it has
4 ICUs, and the present study was performed in the adult
trauma ICU (9 beds).

This study was carried out during 1 month since the
morning shift on August 1 until the end of the night shift
on August 31. During this period, 36 patients were hospital-
ized. The type and amount of care provided for the patients
were monitored and recorded based on the NAS scale. The
patients’ demographic data (e.g., age, sex, and type of dis-
ease) were recorded by the researchers. Then, NAS was used
to gather information about the workload.

In the present study, we applied NAS, which was devel-
oped by Miranda et al. (2003) using the therapeutic inter-
vention scoring system (TISS-28) (17). In this study, we used
the Persian version of NAS with confirmed content and face
validity and reliability (Cronbach’s alpha, 0.7) (18). This 23-
item scale measures basic activities, respiratory, cardiovas-
cular, renal, neurological, and metabolic support, as well
as specific interventions. Each item is scored to indicate
the percentage of time spent by a nurse on a particular ac-
tivity. Therefore, the sum of scores indicates the average
NAS score for each patient and shows the percentage of
time a nurse spends on care activities during a shift. The
total scores in NAS range from 0% to 177% (13, 20).

In this study, the data were collected by the researchers
in the morning, evening, and night shifts. Accordingly, NAS
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was measured for each patient in every shift, and then, the
average NAS score was calculated in every work shift. Since
a NAS score of 100% is equivalent to a work shift, we calcu-
lated the time required for the care of each patient by mul-
tiplying the patient’s NAS score by working hours per shift
and dividing the result by 100.

Moreover, the number of nurses needed per shift was
calculated based on nursing workload. In our study, 5
nurses worked in the morning, evening, and night shifts
constantly. They were available for 6 hours in the morning
and evening shifts (30 hours in total) and 10 hours in the
night shift (50 hours in total). It should be noted that the
night shift lasts for 12 hours, although nurses normally rest
for 2 hours during the shifts and are available for 10 hours.
The difference between the nurses’ total working hours
and the time required for care indicated the efficiency of
nursing staff allocation in every shift.

The NAS checklist was completed for each patient by
the researcher with the help of ICU nurses since admission
until discharge. During the study, 777 checklists related
to 36 patients were completed. Finally, the data were an-
alyzed using SPSS version 19. Descriptive and nonparamet-
ric statistics were calculated for statistical analysis.

3.1. Ethical Considerations

This study was approved by the ethics com-
mittee of Shiraz University of Medical Sciences
(IR.SUMS.REC.1394.S140). The study methods and ob-
jectives were explained to the patients and nurses. Written
informed consents were obtained from all the partici-
pants. Anonymity and confidentiality of the data were
guaranteed.

4. Results

In this study, the majority of the patients were male
(80.6%). The mean age of the participants was 22.30±40.17
years (range, 18 - 87 years). Based on the findings, the ma-
jority of the subjects (94.4%) were hospitalized due to trau-
matic events with traffic accidents accounting for the ma-
jority (82.3%). The mean LOS was 9.82 ± 9.94 days (range, 1
- 46 days), with a median of 7 days; it should be mentioned
that 1 (2.8%) patient died during the study. The mean bed oc-
cupancy was 8.35 ± 0.855 out of 9 beds. Among 29 nurses
working in the ward, 86.2% (n, 25) were women, 96.55%
(n, 28) had a Bachelor’s degree in nursing, and 55.17% had
more than 5 years of work experience.

4.1. Nursing Workload

Based on NAS, the mean nursing workload was 65.32±
3.19%. In the 6-hour morning shifts, the mean NAS score

was reported to be 65.8 ± 3.61%, and the mean time re-
quired for patient care was 33.25 hours. In the evening
shifts, the mean NAS score was 65.1 ± 2.89%, and the mean
time needed to provide care for all the patients was 32.34
hours. However, the mean NAS score in the night shifts was
reported to be 64.9 ± 3.07%, with an average of 48.7 hours
needed for nursing care. The results of the study showed
no significant relationship between the average workload
score and type of disease, age, or sex. Nevertheless, we
observed a positive correlation between LOS and average
workload based on NAS (P < 0.05).

4.2. Efficiency of Nursing Staff Allocation

Comparison of the required time and 30 hours of care
activities in the morning shifts indicated that the mean
number of available nurses in the morning shifts was 0.54
(range, 0.7 - 1.93) less than the required number, except for
days 19, 25, and 26 (Figure 1). In the evening shifts, the time
needed to provide care was less than the available time, ex-
cept for days 4, 5, 8, 24, 25, 26, and 27.
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Figure 1. The Number of Required and Available Nurses in the Morning Shifts

The number of required nurses based on workload (de-
termined through NAS) also revealed that the number of
required nurses was 0.39 (range, 0.08 - 1.2) less than the
number of nurses available in the evening shift, except on
the aforementioned days (Figure 2). The results showed
no significant difference between the number of required
nurses and the number of available nurses in the night
shifts. Accordingly, 4.87 nurses were needed per shift on av-
erage, and 5 nurses were constantly working in night shifts
(Figure 3).

5. Discussion

This study was conducted in a trauma ICU. The patients’
demographic characteristics (such as age and sex) were
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Figure 2. The Number of Required and Available Nurses in the Evening Shifts
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Figure 3. The Number of Required and Available Nurses in the Night Shifts

consistent with those reported in a study by Nogueira et al.
on nurses’ workload (14). This similarity can be related to
the fact that both studies were performed in trauma ICUs.
In this study, the mean bed occupancy was 8.35 ± 0.855.
Since the evaluated hospital unit contained 9 beds, 92.7%
of the beds were always occupied, which exceeds the bed
occupancy rate reported in other similar studies (11, 15).

Based on the present findings, the mean daily NAS
score was 65.32%, indicating high levels of required patient
care and nursing workload in the ICU. The mean NAS scores
in some different studies conducted in ICUs were almost
similar to the present results (11, 15). On the other hand, the
NAS score was reported to be 47% in a study by Reich et al.
(2014) in a CCU and 34.9% by Panunto et al. (2015) in a gas-
troenterology unit (21, 22).

The mentioned scores were lower in comparison with
the present study, indicating a high workload in ICUs, com-
pared to other units. The highest NAS score (96.24%) was
reported in a study by Stafseth (2011) in a heart surgical
ICU in Norway (5). Babayi et al. (2012) also carried out a
research in 2 heart surgery ICUs at Shahid Rajaee hospital
of Tehran, Iran and measured the mean daily NAS score to
be 82% (18); this finding reflects the high workload in heart
surgical ICUs.

In the current study, the nurses’ workload was more
than 65% in the morning and evening shifts, reflecting
high workloads in these shifts. Besides, the number of
available nursing personnel was less than the required

number in the evening and particularly morning shifts.
Since many diagnostic and therapeutic procedures and
nursing activities in this unit take place exclusively in the
morning and evening shifts, shortage of nursing staff in
these shifts seems reasonable.

Compared to some similar studies, the nurse-patient
ratio was higher in the present study (1:1.8 on day 16 of the
study) (5, 11). The present findings were inconsistent with
those reported by Padilha et al. (2010), who reported that
the number of nurses available in the morning shifts ex-
ceeded the required number. This difference might be at-
tributed to nurse-patient ratio and bed occupancy rate (11).
In Iran, each nurse generally provides care for 1 or 2 pa-
tients in ICUs (23). This finding is important and reveals
the necessity to reconsider the allocation of nursing staff
in this unit.

In the night shifts, the mean workload was propor-
tional to the number of personnel in the shifts; however,
the length of these shifts was considerable. In Iran, most
night shifts continue for 12 hours, which can cause fatigue
and reduce the quality of care and patient safety (24, 25).
Therefore, length of this shift is recommended to reduce
and be possibly divided into 2 shifts (6 hours each), al-
though it may impose a heavy economic burden on health
organizations. According to the present findings, there
was a significant correlation between LOS and NAS scores.
Although there have been controversies about the associa-
tion of NAS with LOS in the literature, studies conducted in
ICUs of Brazil have shown that increased LOS is associated
with greater NAS scores (13).

So far, few studies have estimated the required number
of personnel based on workload using NAS. The present re-
sults showed a heavy nursing workload, especially in the
morning and evening shifts; therefore, it is recommended
to evaluate the workload using NAS. Moreover, a sufficient
number of nurses should be allocated to ICUs to reduce
their workload and increase patient safety and quality of
care. In addition, some factors including the type of dis-
ease, unit, treatment, patient’s age, and mean LOS in the
unit should be considered in staff allocation.

The limitation of this study was nurses’ understand-
ing of recording care activities by researchers, which could
lead to high workload during the study. However, the re-
searcher recorded the data based on documentations, and
the nurses were assured that the results of the study would
not affect their professional status.

5.1. Conclusion

The results showed that nurses’ workload was heavy in
the trauma ICU in the morning and evening shifts based
on NAS. Besides, shortage of nurses in the morning and
evening shifts demonstrated the inefficiency of current
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methods of nursing staff allocation. Since NAS directly rep-
resents the percentage of time spent by nurses on patient
care, it can be used as a valuable tool for measuring work-
load in ICUs. It should be noted that staff allocation with
respect to workload could eventually enhance care quality
and reduce medical costs.
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