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ABSTRACT

Introduction: Nurses are under the influence of stressful factors and high work pressure, which increases
nursing errors. One factor affecting nurses’ behavior and performance is the mental workload and
cognitive failures. This research has investigated the mental workload and cognitive failures in two groups
of nurses with and without unsafe behaviors during the outbreak of Covid-19.

Material and Methods: This case-control study was conducted on 312 nurses during the severe period
of the Covid-19 outbreak through the public hospitals in Guilan province. Sampling was performed by
selecting 104 nurses in the case group (with unsafe behavior) and 208 nurses in the control group (with
safe behavior) using the full count method. The data collection tool is a three-part questionnaire including
demographic information, the mental workload (NASA-TLX) questionnaire, and the occupational cognitive
failures questionnaire. The incidence of needle stick as a consequence of unsafe behavior was used as a
criterion.

Results: The results have shown that the workload in this research was 63.96+18.26, and the total score of
cognitive failures was 59.1+13.9. There was no statistically significant difference between the two groups
of nurses with and without unsafe behaviors (P>0.05). Still, there was a significant correlation between
the total mental workload score in all areas and the total score of cognitive failures in the group of nurses
with and without unsafe behaviors (p=0.001, r=0.225).

Conclusion: According to the results, the perceived mental workload is high for the nursing job. Despite
of positive correlation between mental workload and cognitive failures, it can be mentioned that there
are two-way interactions through their dimensions. Therefore, the nursing job requires adopting optimal
engineering and management strategies to reduce the workload.
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1. INTRODUCTION

Nursing staff are the most human resources of
hospitals, which make up 80% of the health system
employees. The deadly spread of the coronavirus
has exceeded the existing capacities of the health
system of many countries. The rapid spread of this
epidemic has placed unprecedented pressure on
health systems worldwide, which cannot cope with
the increased burden of identifying and treating
patients. Meanwhile, health system employees,
especially nurses, are on the front lines of the
COVID-19 pandemic, and the lack of tools and
equipment (especially prevention and diagnosis), as
well as the low applicability of personal protective
equipment, turned the performance of duties into
an important challenge for nurses and the work
pressure became very intense. In addition, the
high volume of duties and their combination with
supervisory needs in the nursing job may reduce the
identification of emergencies and increase human
errors in these cases. Nurses are under the influence
of stressful factors and high work pressure, which
increases nursing errors. The mental workload
and cognitive failures affect nurses’ behavior and
performance. The United States Occupational
Safety and Health Administration (OSHA) has
identified nursing as one of the 40 professions
whose employees experience work-related diseases
with a high prevalence. The increased workload
is associated with stress, burnout, anxiety, and
increased nurse turnover. Cognitive failures can be

defined as mind-related errors in doing tasks that
should be performed flawlessly and completely.
These mistakes and errors include problems caused
by defects in memory, perception, and performance.
Evidence shows a relationship between accidents
and cognitive failures, which can cause problems
with the quality of healthcare services, nurses, and
patient safety.

This research investigated the mental workload
and cognitive failures in two groups of nurses with
and without unsafe behaviors during the outbreak
of Covid-19 in governmental hospitals of Guilan
province.

2. MATERIAL AND METHODS

This case-control study was conducted on 312
nurses during the severe period of the Covid-19
outbreak through the public hospitals in Guilan
province. Sampling was performed by selecting
104 nurses in the case group (with unsafe behavior)
and 208 nurses in the control group (with safe
behavior) using the full count method. The data
collection tool is a three-part questionnaire
including demographic information, the mental
workload (NASA-TLX) questionnaire, and the
occupational cognitive failures questionnaire
(CFQ). The incidence of needle sticks as a
consequence of unsafe behavior was used as a
criterion. The inclusion criteria included interest
in participating in the study and work experience
of more than six months for both groups and at

Table 1: Comparison of the score of cognitive failures of nurses with and without unsafe behaviors

Nurses

Criteria Statistical Without unsafe
parameter behavior

Ave. 20.21

Memory SD 4.73
Median 20

Ave. 20.57

Attention SD 5.18
Median 21

Ave. 18.69

Performance SD 5.29
Median 18

Total Ave. 59.47

cognitive SD 13.70
failure score Median 59

130

With unsafe P-Value
behavior Total
20.01 20.14
5.49 4.99 0.546
20 20
19.92 20.35
5.90 5.43 0.271
19 20
18.34 18.75
4.99 5.18 0.750
18 18
58.28 59.07
14.49 13.96 0.541
59 59
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least one exposure to sharp objects in the past six
months for the case group. NASA-TLX is one of the
well-known tools for workload assessment with a
multidimensional process and different evaluation
degrees, which provides a model for estimating
the mental workload using six scales in the self-
assessment method. The TLX model includes
three dimensions of the requirements imposed on
the operator during work (physical needs, mental
needs, and time needs) and three factors related to
the result of doing the work (personal performance,
effort level, and frustration level). The score range
of the questionnaire is from zero to 100, and the
higher the value, the higher the mental load of the
received work.

3. RESULTS AND DISCUSSION

According to the results, the frequency
distribution for demographic and occupational
factors in two groups of nurses with and without
unsafe behaviors showed no statistically significant
difference. The percentage of nurses who had
unsafe behaviors in terms of employment in other
hospitals was almost twice that of nurses without
unsafe behaviors. Also, the frequency of unsafe
behaviors according to employment status was

statistically significant. (P=0.049). In general, the
workload between subjects showed 63.96 + 18.26 in
the range of 0 to 100. The highest mental workload
was observed in the mental pressure, with a score of
50.2 + 28.1. According to the Kolmogorov-Smirnov
test, the distribution of mental workload scores did
not follow the normal distribution (P<0.001). By
comparing the mental workload score of nurses
with and without unsafe behaviors in each of the
dimensions, the mental workload score, as well as
the overall mental workload score in the two groups
of nurses with and without unsafe behaviors,
were not significantly different (P>0.05). In the
group of nurses with unsafe behavior, the score of
total cognitive failures had a significant positive
correlation only with the score of the failure and
frustration area of mental workload and also with
the total score of mental workload. The score of the
memory scale from the scales of cognitive failures
had a significant positive correlation with the score
of failure and frustration and the total mental
workload score. The attention and performance
scores were only correlated with the total mental
workload score. The memory scale was positively
correlated with the scales of mental pressure, time
pressure, and the total score of mental workload.

Table 2: Correlation of mental workload and cognitive failure in two groups of nurses with and without unsafe
behavior in each subscale and in general

Mental workload
Criteria Statistical Mental = Physical Time Performance Effort Frustration Total
parameter = pressure | pressure = pressure
With Memory Correlation 0.013 0.159 0.111 -0.069 0.021 0.279 0.332
unsafe coefficient
behavior P-Value 0.895 0.105 0.260 0.485 0.836 0.004 0.001
(n=105) Attention Correlation 0.066 0.008 0.094 -0.008 0.047 0.154 0.232
coefficient
P-Value 0.506 0.935 0.340 0.937 0.636 0.117 0.017
Performance Correlation 0.184 -0.028 0.169 0.047 -0.021 0.099 0.270
coefficient
P-Value 0.060 0.773 0.086 0.634 0.835 0.316 0.005
Total Correlation 0.088 0.068 0.141 0.013 0.009 0.199 0.301
cognitive coefficient
failures P-Value 0.372 0.492 0.153 0.898 0.925 0.041 0.002
Without = Memory Correlation 0.203 0.085 0.198 -0.129 0.006 0.090 0.187
unsafe coefficient
behavior P-Value 0.003 0.221 0.004 0.063 0.936 0.196 0.007
(n=207) Attention Correlation 0.253 0.071 0.141 -0.027 0.146 -0.010 0.217
coefficient
P-Value 0.000 0.307 0.043 0.698 0.035 0.882 0.002
Performance Correlation 0.206 0.149 -0.031 0.015 0.176 0.001 0.195
coefficient
P-Value 0.003 0.032 0.656 0.833 0.011 0.983 0.005
Total Correlation 0.259 0.113 0.117 -0.051 0.114 0.035 0.225
cognitive coefficient
failures P-Value 0.000 0.105 0.093 0.468 0.101 0.616 0.001
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The performance score had a significant positive
correlation with mental and physical pressure and
the effort score as well as the total mental workload
score. The total score of cognitive failures was
significantly correlated with mental pressure and
the total mental workload score.

Despite various studies that point to the high
workload in the nursing job, the side pressures of
the nursing job are also effective in increasing the
mental workload and perceived workload in people,
mostly due to physical and psychological factors.
The efficiency dimension, with an average of 14.63,
had the lowest impact on workload, among other
dimensions. Based on this, it can be acknowledged
that people’s practical skills and individual abilities
have a significant impact on reducing their
perceived workload. According to the results of
the present study and other similar studies, it can
be seen that the perceived mental workload in
the nursing job is at a high level. Therefore, this
job requires adopting favorable engineering and
management solutions to reduce the workload.
Also, the existence of a direct correlation between
workload and cognitive failures can be stated that
these two components have a two-way interaction
through their dimensions. Therefore, cognitive
failures can be reduced by improving the working
conditions that reduce mental workload. To reduce
the workload, it is suggested to take measures such
as increasing the number of nurses in relation to
patients, preventing consecutive shifts beyond
the capacity of nurses, and pre-employment tests

132

for people working in this department to avoid
unpleasant consequences. Prevent medical errors
on nurses and patients’ health, hygiene, and safety.
According to the results, the perceived mental
workload is high for the nursing job. Despite of
positive correlation between mental workload and
cognitive failures, it can be mentioned that there
are two-way interactions through their dimensions.
Therefore, the nursing job requires adopting
optimal engineering and management strategies to
reduce the workload.

4. CONCLUSIONS

According to the findings of the present study,
it can be generally seen that the perceived mental
workload in the nursing job is high. Therefore, this
job requires adopting favorable engineering and
management solutions to reduce the workload.
Also, the existence of a direct correlation between
workload and cognitive failures can be stated that
these two components have a two-way interaction
through their dimensions. Therefore, the number
of cognitive failures can be reduced by improving
the working conditions that lead to the reduction
of mental workload. To reduce the workload, it is
suggested to take measures such as increasing the
number of nurses in relation to patients, preventing
consecutive shifts beyond the capacity of nurses,
and pre-employment tests for people working in
this department to avoid unpleasant consequences
and to prevent medical errors on the health,
hygiene, and safety of nurses and patients.
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