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1 | BACKGROUND

Nursing workload is a significant factor which can impact on patient
safety and quality of nursing services in the hospital environment

| Shahaboddin Atharyan® | Celia Harding’

Abstract

Aim: In order to ensure patient safety and quality of care, it is important to consider
factors which may impact on nursing workloads. This study aimed to investigate the
simultaneous physical and mental workload and any relationships between these
concepts on nurses working in intensive care units.

Design: A cross-sectional design was undertaken.

Method: Participants were nurses (N = 105) recruited from six adult intensive care
units which met the inclusion criteria. Nursing Activities Score (NAS) to measure phys-
ical workload and NASA Task Load Index (NASA-TLX) to measure mental workload
were used. Data were collected for each participating nurse in three shifts (morning,
evening and night). Data were analysed using bivariate correlation and multivariable
linear regression analysis.

Results: The mean (SD) of nurses' physical and mental workload was 72.84% (22.07%)
and 70.21 (12.36), respectively. A significant relationship between physical and men-
tal workload (p <.001) was identified.

KEYWORDS

ICU, intensive care unit, mental workload, nurse, physical workload

(Aprilia et al., 2019; Pereira Lima Silva et al., 2020). The nursing
workload is defined as the necessary level of core clinical skills re-
quired in the performance of daily nursing activities (Tubbs-Cooley
et al., 2019). The skills required will vary according to the type of
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clinical provision where nurses are deployed in a hospital setting
(Fagerstrom et al., 2018). Within the hospital setting, the intensive
care unit (ICU) is designed as a specialist provision with comprehen-
sive services and complex equipment to provide critical care for pa-
tients with life-threatening conditions (Aprilia et al., 2019). Nurses
working in the ICU spend more time directly caring for patients
and have many responsibilities such as constantly paying attention
to patients' needs, interacting with their families and making deci-
sions in critical situations. Therefore, they tolerate a higher workload
than nurses on other wards (Chang & Hsiu-Hui, 2019; Mohammadi
et al., 2015; Restuputri et al., 2019).

High workloads can have negative consequences for nurses and
patients on ICUs (Hoonakker et al., 2011). Increased nursing work-
load can cause burnout and thereby reduce the well-being of nurses
(Waddill-Goad, 2019). Also, it can lead to less time to perform caring
tasks in the ICU leading to various negative outcomes for patients
including increasing medication errors, patient falls, nosocomial in-
fections and patient mortality (Carlesi et al., 2017; Liu et al., 2012).

Workload includes both physical and mental elements which
combine and contribute to an individual's level of performance in the
work environment (Restuputri et al., 2019). The physical workload is
determined by physical skills such as moving and handling patients
and drug administration (Amin et al., 2014). The mental workload
includes receiving, understanding and interpreting information,
making decisions, concentrating and interacting with patients and
their families (Amin et al., 2014; Restuputri et al., 2019). In the lit-
erature, features of physical and mental workload can impact on
and influence each other. Mental workload involves subjective pro-
cesses and can affect physical skills causing fatigue and functional
errors (Mehta & Agnew, 2012; Restuputri et al., 2019). Additionally,
increasing physical effort requires mental demands that can reduce
concentration and accuracy, thereby reducing a nurse's efficiency
over time (Mehta & Agnew, 2012).

Features of physical workload and the increased impact on
nurses can be observed, but the observation of increased mental
workload is more difficult to clearly identify because it involves
factors such as attention, feelings and the mental demands of work
which are harder to see (Aprilia et al., 2019). Therefore, a simulta-
neous evaluation of physical and mental workloads can be useful in
the provision of gaining a better understanding of nursing workload
(Kocaetal., 2015). However, very few studies have investigated both
physical workload and mental workload for nurses in ICUs at the
same time (Hoonakker et al., 2011) and the literature in this area of
nursing workload balance is small. This study aimed to investigate
the simultaneous physical and mental workload and any relation-
ships between these concepts as experienced by nurses working in

ICUs. The research questions were as follows:

e What is the amount of physical workload nurses experience when
working in ICUs?

e What is the amount of mental workload nurses experience when
working in ICUs?

e |s there a relationship between physical and mental workload for

nurses working in ICUs?

2 | METHODS
2.1 | Design and setting

A cross-sectional design was used to investigate the physical and
mental workload of the ICU nurses working in the five hospitals in
an urban area of Iran in 2015-2016.

2.2 | 2.Participants and recruitment

Inclusion criteria for the recruitment of nurses in this study were
as follows: having an undergraduate/postgraduate degree in nursing
science, having at least 1 year of work experience in an ICU, pro-
viding direct care to at least one patient and at least 4 hr in ICU
per shift and providing signed consent to participate in the study.
Exclusion criteria included discontinuation of nurses' cooperation
with researchers.

To recruit the participants, the researchers referred to the study
ICUs, then using face-to-face interviews reviewed the inclusion cri-
teria of all 124 nurses who worked in the study ICUs. Nurses who
met the study inclusion criteria and were interested to participate in
this study were enrolled to participate.

2.3 | Measures
2.3.1 | Demographic data questionnaires

The researchers developed demographic data questionnaires using
the literature review to gather nurses' demographic information.
This questionnaire included questions about individual and occu-
pational characteristics including participant's gender, marital sta-
tus, last educational degree, employment at the other healthcare
centres, working experience, type of ICU, weekly working hours,
and rest hours before and after the work shift. The validity of this
questionnaire was confirmed using content (content validity index
[CVI] = 92%, content validity ratio [CVR] = 89%) and face validity
methods.

2.3.2 | Nursing activities score

The Nursing Activities Score (NAS) was applied in the present
study to evaluate the amount of physical workload that nurses
experienced when working in ICUs. The NAS was developed by
Miranda et al., (2003) to assess the nursing workload within an
ICU setting. This questionnaire contains 23 items which are classi-
fied to seven main categories consisting of basic measures, cardio-

vascular support, ventilation support, neurological support, renal
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support, metabolic support and specific intervention. The amount
of time the nurse spends to provide direct patient care is the basis
of the NAS scoring. The original version of the NAS was designed
to measure nursing activities score during the 24-hr period, but
Debergh et al., (2012) validated this tool for measuring nursing
activities score per shift. The NAS calculates through the sum of
scores of 23 items. The score ranges from 0%-177%. A NAS of
100 for a nurse indicates that the nurse spends 100% of her/his
working time providing direct patient care. Thus, a NAS of 177% is
equal to 1.77 of a full-time ICU nurse post (Debergh et al., 2012;
Miranda et al., 2003).

In this study, the validity of the available Farsi version of the
NAS (Alizadeh et al., 2015) was confirmed using CVI = 90% and
CVR = 93%. Also, the reliability was confirmed using an equivalent
reliability method in which two evaluators simultaneously com-
pleted the NAS for 17 nurses who were delivering nursing care for

ICU patients (Pearson's correlation coefficient = 0.81 and p <.001).

2.3.3 | NASA Task Load Index

NASA Task Load Index (NASA-TLX) was used in this study to
measure the mental workload of nurses. The NASA-TLX is a men-
tal (subjective) workload measure that was designed in the 1970s
to evaluate pilot and air traffic controller workload stress (Hart &
Staveland, 1988). The NASA-TLX is a multidimensional instrument
that includes six dimensions: mental demands, physical demands,
temporal demands, frustration, effort and performance. Twenty-
step bipolar scales are applied to acquire ratings on all these dimen-
sions. The possible scores are converted to a range from 0-100,
and a higher rate indicates a higher mental workload (Hoonakker
et al., 2011). The Farsi version of this instrument was translated by
Mohammadi et al., (2013) and the validity of the instrument using
face validity and the reliability applying Cronbach's alpha coeffi-

cients (0.84) were confirmed in Iranian ICU nurses.

2.4 | Data collection

Data were collected in six adult ICUs of 5 hospitals including two
general ICUs, one neurosurgical ICU, one cardiac surgery ICU, one
obstetric surgery ICU and one burns ICU during November 2015
to February 2016. The demographic questionnaire was completed
by the nurse participants. The NAS was completed for each patient
under the care of each clinical nurse who participated in the study
in three shifts including morning, evening and night. The research-
ers using direct observation of nursing measures, the information in
the nursing report and patients’ records completed the NAS using a
paper version. If a nurse were responsible for care of two patients,
for each patient the separate NAS was completed, then the obtained
NAS for each patient was summed together. Furthermore, the
NASA-TLX was completed by each participating nurse in three shifts

(morning, evening and night). Finally, the mean scores of the NAS
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and the NASA-TLX in three shifts (morning, evening and night) were
regarded as the nursing physical and mental workload, respectively.

2.5 | Research ethics committee approval

The required permission and approval for the research study to take
place were provided by the hospital authorities prior to the inves-
tigations. Potential participants were informed of the study via de-
partment leads and were invited to contact the researchers directly
if they were interested in taking part. All participants received infor-
mation sheets defining the aims and the procedures of the study. All
participants were informed that they would be required to provide
signed consent, that confidentiality about their identities would be
maintained and that they could withdraw from the study at any time
without being penalized in any way. It was agreed that data from

participants who withdrew would not be used in the analysis.

2.6 | Data analysis

The SPSS v. 25 software (IBM) was used for the data analysis. The
mean and standard deviation for quantitative variables, and the fre-
quency table for qualitative variables were used to describe partici-
pant characteristics. Bivariate correlation was conducted to explore
the association between the physical workload and mental workload
dimensions and the association among mental workload dimensions.
Furthermore, to investigate the association between physical and
mental workloads and the characteristics of nurses, multivariable
linear regression analysis using the STATA software (Version 15;
Stata Corporation) was used. The significance level was regarded as
a p-value <.05.

3 | RESULTS

A total of 124 nurses from six intensive care units were invited to
take part in this study. Of this number, 7 decided not to participate
in the study, and 12 nurses did not meet the inclusion criteria as they
undertook more management tasks and fewer direct patient care ac-
tivities. In summary, 105 nurses participated.

In this study, 96.2% of nurses were female, 61% aged 30-
40 years, 59% were married and 94.3% had nursing bachelor's de-
grees. Also, 17.1% of nurses were occupied at the other healthcare
centres. Moreover, 45.7% of nurses worked in two general ICUs,
20% in a cardiac surgery ICU, 19% in a neurosurgical ICU, and the
rest were employed in an obstetric surgery ICU (10.5%) and burns
ICU (4.8%). The burns ICU had 14 nurses on roll, but due to the lack
of hospitalized patients during the study, only 5 nurses were involved
in direct patient care and therefore were eligible to participate. The
rest of the nurse team were on standby for other units or declined
participating in the study. Other occupational characteristics of the

nurses are listed in Table 1.
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TABLE 1 Demographic characteristics of the participants

Nurses' characteristics (N = 105) N %
Gender
Female 101 96.2
Male 4 3.8
Age (year)
<30 37 35.2
30-40 64 61
>40 4 3.8

Marital status

Married 62 59

Single 43 41
Educational level

Bachelor's degree 99 94.3

Master's degree 6 5.7
Being employed at the other centres

Yes 18 171

No 87 82.9
Type of ICU

General 48 45.7

Surgical 52 49.5

Burn 5 4.8

Mean SD

Work experience (year) 8.14 472
Weekly working hours 48.21 8.59
Resting before the work shift (hour) 33.43 13.44
Resting after the work shift (hour) 30.91 11.73
Number of patients under care in each shift 1.61 0.40
Patient characteristics (N = 509) N %
Gender

Male 288 56.6

Female 221 43.4
Admission sources

Operation room 266 52.3

Emergency ward 176 34.6

General wards 55 10.7
Other ICUs 12 2.4

Patient treatment types

Surgical 321 63.1

Medical 188 36.9

Mean SD

Age of patients (year) 48.85 20.31
Length of ICU stay (day) 6.31 5.51

Physical workload and mental workload of nurses are presented
in Table 2. The mean (SD) of the physical workload (NAS) in three
shifts including morning, evening and night for 509 patients under

the care of participating nurses was calculated at 72.84% (22.07%).

Furthermore, the results of mental workload (NASA-TLX) assess-
ment in three shifts demonstrated that physical demand had a mean
score of 77.73 (11.99) had the highest score and the perceived per-
formance with the mean score of 45.53 (25.01) had the lowest score.
In total, the dimensions of physical demand, effort, mental demand,
temporal demand, frustration and the perceived performance had
the highest to lowest scores, respectively. Also, the mean of the
mental workload was 70.21 (12.36).

Bivariate correlations between the physical workload and mental
workload of the nurse participants are summarized in Table 3. The
results indicate that physical workload was significantly correlated
with all dimensions of the mental workload and total mental work-
load experienced by nurses (p < .01). Also, all aspects of mental
workload and total mental workload were significantly correlated
with each other (p < .05) except mental and physical demands, with
a perceived performance noted (p > .05).

The multivariable linear regression analysis to explore the asso-
ciation between the physical workload and mental workload and the
individual and occupational characteristics of ICU nurses are shown
in Table 4. A direct significant association was found between the
physical and mental workload both when the physical workload
(b = 0.33, 95% Cl = 0.17, 0.49) and/or when the mental workload
(b = 0.41, 95% CI = 0.21, 0.60) was the outcome variable in the
multivariable linear regression analysis. Also, an inverse significant
association was found between the physical workload and work-
ing in obstetric surgery ICU (b = -29.94, 95% Cl| = -36.39, -23.49),
burns ICU (b = -26.80, 95% Cl = -41.22, -21.14), cardiac surgery
ICU (b = -10.58, 95% Cl = -16.51, -4.65) and neurosurgical ICU
(b=-6.65,95% Cl =-11.25, -2.05). In addition, it was found a direct
association between the physical workload of nurses and the num-
ber of patients under their care (b = 25.47, 95% Cl = 19.60, 31.34).
Moreover, an inverse relationship was seen between the mental
workload of nurses and working in cardiac surgery ICU (b = -10.06,
95% Cl = -16.73, -3.40).

4 | DISCUSSION

This study aimed to investigate the physical and mental workload
simultaneously in ICUs as experienced by nurses. In addition, the
relationship between them was examined.

In the present study, the mean NAS for physical workload of
nurses was calculated at 72.84%. Physical workload for nurses
in ICUs has been evaluated in previous studies in different coun-
tries. For instance, the NAS from a Spanish ICU providing care to
three groups of patients (acute coronary syndrome, acute respira-
tory failure and sepsis) was estimated at 65.9% (Carmona-Monge
et al., 2013). The findings of another study conducted in Belgium
revealed that the mean of nursing physical workload using the NAS
in ICUs per patient was 54.7% (Debergh et al., 2012). In addition,
a cross-sectional study by Padilha et al., (2015) conducted in 19
ICUs in seven countries reported a diverse range of mean NAS be-
tween different countries with 44.5% (Spain) to 101.8% (Norway).
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TABLE 2 The physical and mental workload of ICU nurses

Variable Mean SD

Physical workload (NAS) 72.84% 22.07%

Mental workload (NASA-TLX)
Mental demands 72.68 12.44
Physical demands 77.73 11.99
Temporal demands 69.25 14.46
Perceived performance 45.53 25.01
Effort 75.20 14.56
Frustration 52.80 21.07
Total mental workload 70.21 12.36

NursingO 3
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Open Access,

Median Min Max
78.07% 24.30% 111.03%
73.33 41.67 93.33
78.33 50 98.33
70.00 36.67 95.00
46.66 5.00 95
76.66 28.33 96.67
58,88 5.00 98.33
71.33 42.89 95.23

Abbreviations: NAS, nursing activities score; NASA-TLX, NASA Task Load Index.

A systematic review found that the lowest (36.1%) and the highest
(109.3%) NAS documented in Greek and Iranian ICUs, respectively
(Esmaeili et al., 2015).

The findings of our study showed that the mean of the ICU
nurses' mental workload was 70.21. Also, in the mental workload
dimensions, the physical demands and the perceived performance
had the highest and lowest scores, respectively. However, findings
from a study using the NASA-TLX completed in 8 hospitals and 21
ICUs (757 nurse participants) revealed the highest mental work-
load for nurses was related to the mental demands of patient care
and the lowest was related to frustration in relation to daily work-
load (Hoonakker et al., 2011). In another study, the mean mental
workload of 480 nurses working in ICUs using the NASA-TLX was
reported as 69.54, with the effort score being the highest and the
frustration score the lowest (Sarsangi et al., 2015). In addition, the
results of a recent study using the NASA-TLX with 94 nurse partic-
ipants by Restuputri et al., (2019) in 15 hospital wards showed that
the mental workload score of nurses working in the ICU was higher

in comparison with all other wards. One of the reasons for the higher

mental nursing workload in ICUs may be due to the sensitivity of
nurse duties in these units so that any error may cause significant
and potentially serious life-threatening events for the patients under
nurse care (Safari et al., 2013).

ICUs provide complex medical, nursing and therapeutic ser-
vices for a range of serious health problems (Minvielle et al., 2008).
Intensive care nurses work in demanding and stressful work set-
tings and must carry out therapeutic procedures with precision,
provide appropriate and quick responses to the needs of patients
and families, and interact with the most severe emotional chal-
lenges relating to the preservation of life, or end of life care (Gurses
& Carayon, 2007). Differences in the average nursing physical and
mental workload components in the reviewed studies describing
ICUs may be due to different quality of provided care, differences
in the type of patients, differences in the nurse-to-patient ratio,
different organizational protocols and regulations of care, and dif-
ferences in the use of NAS and NASA-TLX scales by researchers
(Esmaeili et al., 2015; Moghadam et al., 2020; Strazzieri-Pulido

et al.,, 2019). In addition, organizational research has shown that

TABLE 3 Bivariate correlations between the nursing physical and mental workload dimensions, as well as among mental workload

dimensions in ICUs

Characteristics 1 2 5

1 Physical workload 1 0.29" 0.57"
(NAS)

2 Mental demands 1 0.60""

3 Physical demands 1

4 Temporal demands

5 Perceived performance

6 Effort

7 Frustration

8 Total mental workload
Note: Pearson's correlations were used.
Abbreviation: NAS, nursing activities score.
*p <.05.

**p <.01.
***p <.001

5 6 7 8
045" 0.25" 0.54"" 0.35" 0.61"
0.66 0.02 0.56 0.34" 0.64"
070" 0.18 076" 047" 0.82"
0.25" 071" 049" 0.82"
1 0.28" 0.20° 0.53"
1 0.52"" 0.83"
1 0.57"

1
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TABLE 4 Association between the physical and mental workload with each other and individual and occupational characteristics of ICU

Mental workload (NASA-TLX)

nurses
Physical workload (NAS)
Nurses characteristics b 95% ClI
Physical workload (NAS) - -
Mental workload (NASA-TLX) 0.33 0.17,0.49
Female 0.20 -9.36,9.77
Age (ref® to <30)
30-40 1.86 -3.50, 7.50
>40 -0.10 -13.76, 13.55
Married -1.71 -5.14,1.72
Educational level (ref* to Bachelor)
Master 1.04 -5.82,7.91
Work experience 0.36 -0.26,0.99
Weekly working hours 0.14 -0.10, 0.39
Being employed at the other 3.74 -0.80, 8.29
healthcare centres
Resting before the work shift 0.14 -0.18,0.46
Resting after the work shift 0.001 -0.14,0.14
Number of patients under 25.47 19.60, 31.34
care
Type of ICU (ref ? to General ICUs)
Neurosurgical -6.65 -11.25,-2.05
Cardiac surgery -10.58 -16.51, -4.65
Obstetric surgery -29.94 -36.39, -23.49
Burn -26.80 -36.08, -17.51

p-value B 95% CI Calue
- 0.41 0.21,0.60 <.001
<.001 = - -

.96 -8.10 -18.58,2.36 12
49 0.84 -5.11, 6.80 .78
.98 -5.83 -20.91, 9.23 44
.33 -1.54 -5.36,2.26 42
76 -3.53 -11.10, 4.04 .36
.25 -0.14 -0.84,0.55 .68
.24 0.10 -0.16,0.38 44
.10 -3.76 -8.81,1.27 14
.08 0.03 -0.10,0.17 .65
99 0.05 -0.10, 0.20 .52
<.001 -7.35 -15.67,0.97 .08
.005 -4.15 -9.37,1.07 A1
<.001 -10.06 -16.73,-3.40 .003
<.001 2.53 -7.00, 12.06 .60
<.001 0.46 -11.26,12.19 93

Note: b, Coefficient was obtained according to the multivariable linear regression.
Abbreviations: Cl, confidence interval; NAS, Nursing Activities Score; NASA-TLX: NASA Task Load Index.

@Reference group.

work units’ culture and climate have an important role in the per-
ceived workload and performance of healthcare professions in ICUs
(Minvielle et al., 2008). Previous literature has suggested that pos-
itive teamwork cultural values may be associated with a low level
of mental and physical workloads than technical and task-based
work among nurses (Le Blanc et al., 2010; Yanchus et al., 2017).
Moreover, differences in mental workload dimensions may lie in
the fact that mental workload is affected by many factors such
as resources available to support patient care, nurses’ well-being
and effective patterns of workload and distribution within teams
(Tubbs-Cooley et al., 2018).

Our study identified a positive significant association between
both physical workload and all dimensions of mental workload as
well as total mental workload for ICU nurses. In an extensive liter-
ature review, we only found one study that investigated simultane-
ously physical and mental workload using the NASA-TLX with ICU
nurses (Hoonakker et al., 2011). Similar to the findings of our study,
Hoonakker et al., (2011) study showed that the NAS was relatively
correlated with the NASA-TLX. However, Restuputri et al., (2019)

concurrently examined the mental workload using the NASA-TLX

and the physical workload using the heart rate reserve percentage
but the significant relationship between them was not reported.

In the current study, all dimensions of mental workload and total
mental workload were significantly correlated with each other except
mental and physical demands with perceived performance. Consistent
with our results, the findings of Sarsangi et al., (2015) study also evi-
denced a significant relationship between dimensions of mental work-
load in ICU nurses using the NASA-TLX. In addition, another study
showed that the various dimensions of the NASA-TLX were com-
pletely related except perceived performance which was only associ-
ated with frustration (Hoonakker et al., 2011). Taking action to reduce
each of the dimensions of mental workload stress for ICU nurses has
the potential to decrease stress in other aspects of the nursing role,
thereby reducing the total mental workload (Sarsangi et al., 2015).

The findings of our study indicated an inverse significant associa-
tion between the physical workload and working in obstetric surgery,
burns, cardiac surgery and neurosurgical ICUs. In line with our find-
ings, Lucchini et al., (2014) reported that the mean NAS of patients
in general ICUs was higher than for patients admitted to the cardiac

and neurosurgery ICUs. Also, a high NAS average (96.24%) in general



NASIRIZAD MOGHADAM T AL.

ICUs was reported in Stafseth et al., (2011) study. Moreover, another
study used the Therapeutic Intervention Scoring System-28 (TISS-
28) to evaluate nursing workload in ICUs and results revealed that
nursing workload in surgical and burns ICUs was lower than general
ICUs (Padilha et al., 2007). This finding may be due to the diversity of
patients admitted to the general ICUs and the need for wide-ranging
nursing skills to care for these patients (Lucchini et al., 2014).

In the present study, an inverse relationship was seen between
the mental workload of nurses and working in a cardiac surgery ICU.
Inconsistent with our findings, the results of a study by Hoonakker
etal., (2011) found that the total mental workload in cardiac ICUs is sig-
nificantly higher thanin other ICUs. In the present study, the patient-to-
nurse ratio in the cardiac surgery ICU was 1:1, while in the other ICUs
this ratio was 2:1 or 3:1. Naturally, with the increase in the number of
patients under care the responsibility of the nurse has become heavier

which inevitably increases the workload (Coventry et al., 2015).

4.1 | Strengths and limitations

Our study was the second study that simultaneously measured the
physical and mental workload of nurses in ICUs and therefore dif-
ferent from previous studies. Nevertheless, there were some limita-
tions to our study that should be considered while interpreting our
findings. Firstly, we used a cross-sectional design in this study; thus,
the results show correlation and do not prove causation. Secondly,
data were gathered only in ICUs in one of the urban areas of Iran,
which could limit the generalizability of the findings to other coun-
tries. Thirdly, in the international literature there have been few
studies investigating the simultaneous investigation of mental and
physical workload in ICUs nurses that did not allow us to fully com-
pare the results.

5 | CONCLUSION

Our study indicated that the mental and physical workload of nurses
working in ICUs was relatively high and that there was a significant
relationship between them. Therefore, taking interventions to re-
duce the mental workload challenges can have a significant impact
on reducing the physical workload and vice versa. The identified dif-
ferences in nursing mental and physical workload according to the
type of ICU show the need to pay attention to the patient-to-nurse
ratio and its coordination of workload. Future research can focus
on gathering more clinical data in order to extend our study find-
ings about the relationship between nursing mental and physical

workload.

6 | IMPLICATION FOR PRACTICE

The findings from our investigation add to current knowledge about

the mental and physical workload for nurses working in ICUs and
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the relationship between these factors. The findings can be used
by nursing and hospital managers to estimate the specific nursing
mental and physical workload requirements necessary to enable the
best patient care in an ICU. The obtained findings related to physical
and mental workload related to different types of ICUs can be useful
when planning staff-patient allocation and when considering nurse
quality of life and well-being.

Due to the high level of physical and mental workload expe-
rienced by nurses in ICU and the positive relationship between
these two factors, it is suggested that an increase in the number
of nurses in ICUs, rotation of ICU nurses between ICUs and other
wards, and creation of a strong teamwork culture can reduce phys-
ical and mental workload and prevent burnout among nurses. In
addition, providing educational programmes for nurses about fac-
tors to improve how they manage their workloads such as time
management and sleep hygiene techniques may be important and
useful strategies to improve patients' quality of care and nurses'

well-being.
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