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1. Background
The efficiency and effectiveness of health services depend 
on nurses as an important part of the healthcare system. As 
a main human resource in hospital organizations, nurses 
play a significant role in the success and promotion of 
patient health; health organizations cannot be successful 
without efficient nurses. Due to the high rate of patient 
referrals to hospitals, workload is a challenge faced by 
nursing management.1

Nursing in intensive care units (ICUs) is characterized 
by high complexity care and a greater demand for technical 
and scientific competence; immediate decision-making 
and the adoption of safe behaviors are directly related to 
the morbidity and mortality of patients.2 Although the 
high workload of nurses in ICUs has been identified as a 

major problem, little attention has been given this issue.3 
The different aspects of a nurse’s workload must be 

clarified so that the workload can be better managed and 
the satisfaction of critical care nurses in their workload 
increased.4 From the point of view of nurses, the main 
barriers to the relationship between patients and nurses are 
the lack of nurses, lack of sufficient time, and lack of patient 
awareness.5 The heavy workload of a hospital nurses is a 
major difficulty for hospitals. Evidence has shown that 
adverse patient outcomes are associated with some aspects 
of a nurse’s workload.6-8 

The results of this study showed that different methods, 
such as patient-based and operator-based workload, can 
be used to measure the workload of ICU nurses. The 
NASA Task Load Index (TLX) is the best questionnaire 
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to measure workload; NASA TLX can also be used in 
healthcare settings.9 To date, no study has pointed out the 
positive effects of workload on nurses. Those nurses who 
have a heavier workload have more learning opportunities 
and thus become more and more empowered. Assessing 
the workload is trying to predict the time and skills needed 
to dispense nursing care to clients/patients.7-9

Staff shortages in nursing cause burnout among 
nurses, high employee turnover, and poor service 
quality. Psychological empowerment is defined as a 
person’s experience of intrinsic motivation that forms the 
perspective of the individual employee.10 According to 
Spreitzer, the process of intrinsic motivation can result in 
staff engagement, and it will motivate employees to perform 
better on tasks.11 Psychological empowerment focuses on 
the inherent motivation and not on the managerial process 
used to enhance employees’ levels of authority.12 Spreitzer 
defined psychological empowerment as a motivational 
concept shown in four dimensions: meaning, competence, 
self-determination, and impact.13

2. Objective
Several studies have been conducted in the field of 
psychological empowerment, but the relationship between 
workload and psychological empowerment has not been 
clarified in them. No study was found that delineated 
a model of workload that could be used to identify the 
relationship between psychological empowerment and 
workload in ICUs at either the individual nurse or unit 
level in hospitals. The current study investigated the 
relationship between nurse’s workload and psychological 
empowerment using structural equations modeling (SEM).

3. Methods
3.1. Study Design
This descriptive correlational study was conducted using 
structural equation modeling. SEM is a powerful multi-
variable analytical technique as a multi-variable regression 
and, more precisely, as a general linear modeling which 
enables researchers to test a set of regression equations 
simultaneously and conduct the simultaneous study of the 
relations among different variables.14 The importance of 
this technique in health science studies lies in the fact that 
researchers mostly study the relationship between different 
variables as a model or a network of relationships; therefore, 
based on SEM, they design the schematic of these relations 
in a pre-fabricated model based on their hypotheses on the 
relations among variables. A review of literature indicated 

that health services researchers consider SEM to be a 
proper technique for testing the complex relations among 
human variables and for overcoming the limitations related 
to traditional methods.15,16 

3.2. Setting and Sample
This study was conducted in 17 public hospitals affiliated 
with Iran University of Medical Sciences (IUMS) in Tehran. 
The study population consisted of the nurses employed 
in any critical care departments including ICUs, CCUs, 
and NICUs in said hospitals. Exclusion criteria were less 
than 1 year experience of work experience in critical care 
departments. Although 200 samples are typically needed 
for SEM research, a sample size of 300 was used in this 
study so that it would be large enough to assess model fit 
based on the number of degrees of freedom and use of full 
information maximum likelihood (FIML) estimates for the 
missing data.

3.3. Measurements/Instruments
Two questionnaires were used to gather data: the 
NASA Questionnaire and the Spreitzer Psychological 
Empowerment Questionnaire. Hart and Staveland’s NASA 
TLX method, used first in this study, assessed workload on 
five 7-point scales. Increments of high, medium, and low 
estimates for each point resulted in 21 gradations on the 
scales (Table 1).

The second questionnaire used was Spreitzer’s 
Psychological Empowerment Questionnaire. This 
questionnaire was first developed conceptually and 
theoretically by Thomas in 1990. Then in 1995, 
Spreitzer used Thomas’ model to measure psychological 
empowerment dimensions, namely competence, 
independence, having impact, and meaning, and then 
validated the dimensions. Thus, the questionnaire measures 
four aspects of competence, i.e. feelings of competence, 
self-determination, impact, and meaningfulness. Its 
structure is based on a seven-point Likert scale (from 1 = 
strongly agree to 7 = strongly disagree) (Table 2).

Content validity was used to evaluate the validity of 
the questionnaire. Cronbach alpha was employed to 
assess the internal consistency (between 0.73 and 0.91). 
Confirmatory factor analysis was used to define the validity 
of the structure. 

3.4. Data Collection/Procedure
The statistical technique of SEM defines the status of 
a hidden variable by computing the common variance 

Table 1. Hart and Staveland’s NASA Task Load Index

Title Endpoint Description 

Mental demand Very low/very high How mentally demanding was the task?

Physical demand Very low/very high How physically demanding was the task?

Temporal demand Very low/very high How hurried or rushed was the pace of the task?

Performance Perfect/ failure How successful were you in accomplishing what you were asked to do?

Effort Very low/very high How hard did you have to work to accomplish your level of performance?

Frustration Very low/very high How insecure, discouraged, irritated, stressed, and annoyed were you?
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among the clear variables. In this study, the workload 
of nurses employed in critical care departments was 
considered as the hidden variable; personal, organizational, 
and occupational factors were also defined. The main steps 
in SEM analysis are:
1.	 Framing the study,
2.	 Controlling due to the availability of assumptions in 

executing the SEM,
3.	 Studying the fitting and trimming of the model,
4.	 Proper interpretation of findings. 

Figure 1 shows the primary model for measuring the 
structural model of nurse’s workload and psychological 
empowerment in ICUs.

In this study, 300 hospital nurses who worked in 
critical care departments were enrolled. Mean (±SD) 
scores of workload and psychological empowerment were 
measured at the public hospital. Nurse’s workload and 
psychological empowerment were measured through a 
self-reported survey. Scores for workload and psychological 
empowerment were classified into three functional 
categories: inadequate (score = 0-59), small (score = 60-
75), or adequate (score = 76-100).

3.5. Data Analysis
Descriptive statistics were computed for all variables. 
Differences in categorical variables such as age group, 
gender, and other variables were analyzed using one-way 
analysis of variance (ANOVA). A P value <0.005 was used 
for any group of categorical variables to find statistical 

significance. 
Confirmatory factor analyses were used to confirm 

the relationships between latent variables and indicator 
variables; SEM was used to determine the direct and 
indirect effects of nurse’s workload on psychological 
empowerment.

Data analyses were performed using SPSS18, and all 
models were tested in LISREL 8.8.

The following indexes were used for fitting the model: 
chi-square statistic, GFI, AGFI, NFI, CFI, TLI, and 
RMSEA. The model fitting was considered desirable if the 
ratios exceeded 90%.17 

4. Results 
A total of 40 nurses refused to take part on this research 
for personal reasons, and 260 nurses (86% response rate) 
completed the questionnaires. The majority of participants 
were female (55%). The nurses’ demographics, e.g., age, 
gender, type of critical care department, and educational 
level, are presented in Table 3. 

This study identified the physical and mental demands 
related to the workload of most nurses. Nurse’s competencies 
had the most importance, and self-determination and 
impact dimensions had the lowest (Table 4).

Results of ANOVAs comparing the performance levels 
for the five variables showed the relationship of dimensions 
of nurse’s workload among different age groups, types of 
critical departments, and educational level (Table 5). 

To assess the relationship between nurse’s workload 

Table 2.  Dimensions of Psychological Empowerment Questionnaire

Description Endpoint Title 

Meaningfulness is an individual’s belief that his/her work is important and his/her 
fondness for what he/she is doing.

Strongly agree/strongly disagree Meaningfulness 

Competence is an employee’s ability to perform work activities with skill; it refers 
to the degree to which a person can perform tasks skillfully when he/she attempts 
them.

Strongly agree/strongly disagree Competence 

Self-determination is an individual’s control over the manner in which work is 
accomplished and is related to choice cognition.

Strongly agree/strongly disagree Self-determination 

Impact is the degree to which an individual can influence strategic, administrative, 
and operating outcomes at work.

Strongly agree/strongly disagree Impact  

Figure 1. Measurement Model and Structural Model of Nurse’s Workload and Psychological Empowerment in ICUs.
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and psychological empowerment, SEM analysis with path 
methods was used to investigate the overall correlations 
and sub-correlations between different dimensions. Path 
methods analysis proposed a high direct correlation 
between workload and psychological empowerment. It 
was indicated that an increase in workload can cause the 
greatest psychological empowerment among nurses who 
work in critical care departments.

Among indicators of nursing workload, the highest 
correlation was performance (0.61); the highest 
correlation among psychological empowerment indicators 
was competence (0.03). The overall correlation between 

Table 3. Descriptive Statistics

Variable No. (%) 

Sex 
Male 118 (45.4)

Female 142 (54.6)

Age 

20-30 51 (19.6)

30-40 70 (26.9)

40-50 124 (47.7)

Over 50 15 (5.8)

Type of critical department

General ICU 35 (13.5)

Burn units 27 (10.4)

Cardiac ICU 40 (15.4)

Open heart ICU 40 (15.4)

Neonatal ICU 64 (24.6)

Surgical ICU 54 (20.8)

Hospital type 
Teaching 102 (39.2)

Non-teaching  158 (60.8)

Total 260 (100.0)

Table 4. Means and Standard Deviations for Workload and Psychological 
Empowerment

Variables Mean ± SD

Workload 

Mental Demand 71.06 ± 9.96

Physical Demand 74.01 ± 12.23

Temporal Demand 70.35 ± 10.01

Performance 49.44 ±19.43

Effort 67.71 ±16.07

Frustration 59.69 ± 20.25

Psychological 
empowerment

Meaning 62.90 ±18.93

Competence 67.45 ±13.50

Self-determination 52.9 ±19.83

Impact 53.09 ±18.26

Figure 2. Model of Relationship Between Nurse’s Workload and 
Psychological Empowerment.

nursing workload and psychological empowerment was 
0.74.

The proposed structural model fit was acceptable (χ2 = 
525.5, df = 89, RMSEA = 0.13, GFI = 0.91). The last model 
with significant pathways and standardized coefficients is 
shown in Figure 2. 

5. Discussion
The findings of this study suggest that, among the 
dimensions of nurses’ workload in critical care departments 
of hospitals, the highest ratings were related to both physical 
and mental demands. In the other words, the physical and 
mental demands in the critical wards will increase their 
workload. 

Many reports have emphasized nurses’ workload, but the 
workload of nurses in critical care departments must be 
considered with high sensitivity. 

The ANOVAs showed that four dimensions of nursing 
workload, namely temporal demand, performance, effort, 
and frustration, were significantly related to age, gender, 
hospital type, critical care department, and education 
level (P < 0.005). The dimensions of mental demand, with 
the exception of gender, were significantly related to age, 
hospital type, critical care department, and education level 
(P < 0.005). The dimensions of physical demand, with the 
exception of gender and hospital type, were significantly 
related to age, critical care department, and education level 
(P < 0.005).

According to NAS, workload refers to the time spent by 
the nursing staff in providing direct care to patients within 
a 24-hour period. The score for workload was higher 
than the scores found in national studies, which showed 

Table 5. Summary of Analysis of Variances

Variables
Mental Demand Physical Demand Temporal Demand Performance Effort Frustration

F P F P F P F P F P F P

Age group 35.40 < 0.001 7.56 < 0.001 30.71 < 0.001 3.34 0.020 7.36 <0.001 3.05 0.030

Gender 0.78 0.376 3.05 0.082 268.02 < 0.001 9.53 0.002 19.04 <0.001 15.08 < 0.001

Hospital Type 6.65 0.011 0.00 0.992 341.94 < 0.001 16.55 <0.001 29.53 <0.001 15.83 < 0.001

Critical department 37.62 < 0.001 26.17 < 0.001 89.22 < 0.001 7.39 <0.001 6.54 <0.001 3.51 0.005

Education level 10.68 0.001 14.67 < 0.001 96.98 < 0.001 16.32 <0.001 8.62 0.004 7.96 0.005
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similar or higher scores than 60%. Carayon and Alvarado18 
concluded that workload affects various outcomes, such as 
the health, safety, and quality of the working life of ICU 
nurses. Their results confirmed the findings of the current 
study.

Evidence showed that patients have an increased need 
for care causing a high demand for nursing in ICUs. There 
are numerous concerns associated with a high nursing 
workload. Research has shown that a nurse’s workload 
negatively affects patient safety.19-21

A heavy nursing workload results in burnout and job 
dissatisfaction and is the basis for high nurse turnover. 
Ouyang et al22 focused on nurses working in acute care 
settings and identified 44 factors in three clusters (intra-, 
inter-, and extra-personal factors). Job satisfaction among 
nurses in hospital ICUs can be influenced by a combination 
of these factors. 

The results of this study confirmed that among the four 
dimensions of psychological empowerment of employees 
(i.e. meaningfulness, competence, self-determination, and 
impact), competence had the highest score; it has great 
effects on increasing psychological empowerment.

Other studies confirmed these findings.23,24 
Empowerment is an energetic side of creating encouraging 
work environments for nurses.25,26 The majority of 
previous studies27,28 have indicated that the empowerment 
of employees can increase the effectiveness and satisfaction 
of employees and reduced job-related strain. However, 
this could be considered the first study so far done to 
measure the relationship between nursing workloads 
and psychological empowerment using SEM  for better 
recognition.

Statistically significant relationships were found between 
psychological empowerment and nurses’ workload. A SEM 
analysis showed that nurses’ workload had a main effect 
on three dimensions of psychological empowerment 
(competence, meaning, and impact). The strong correlation 
between psychological empowerment and nurse’s workload 
will lead to further psychological empowerment, and 
nurses’ engagement in critical departments was stronger 
when workload was high.

Although other studies29,30 have also shown a relationship 
between nurse’s workload and job satisfaction, it is 
suggested that increasing nurses’ workloads in ICUs will 
engage nurses and allow them to face new problems they 
encounter in their jobs. However, it is not forgotten that 
increasing the workload of nurses in ICUs may reduce the 
quality of care provided to patients, as shown in previous 
studies.

SEM was used to determine direct and indirect 
correlates of the relationship between nursing workloads 
and psychological empowerment. Models fit the data 
well and helped explain this relationship in critical care 
departments. Further research is needed to determine how 
results compare to all nurses at hospitals. 

It is recommended that factors affecting the workload 
of nurses in ICUs and CCUs be identified. Hospital 
administrators in developing employee empowerment 
programs should be aware of the workload in critical care. 

What Is Already Known? 
Working in critical departments in hospitals can increase 
the efficiency and effectiveness of nurses, but the point 
that is at stake here is attention to the psychological 
empowerment of nurses.

What This Study Adds?
In selecting nurses for work in special sectors, their 
psychological abilities should be considered. Workload in 
hospital critical wards can increase the cognitive ability 
of nurses.

Research Highlights

Although innovative, this study was not without 
limitations of which there are several potential ones. First 
of all, this was a correlation study in which the data was 
gathered by two self-report questionnaires, and therefore 
it was not possible to control the data for confounding 
variables. Secondly, the SEM method was used to 
determine the relationship between nursing workloads 
and psychological empowerment. A lack of precision in 
answering questions by the nursing staff due to the short 
time available to the research team could have limited the 
results. The third and final limitation was that the study 
population was confirmed by public hospitals which were 
educational ones. Further research needs to focus on the 
relationship considering the differences between private 
and public hospitals. 

6. Conclusion
Increasing nurses’ workloads in hospitals can improve their 
psychological empowerment. The increased psychological 
empowerment of nurses in critical care departments will 
increase their resilience in the face of crisis situations. 
Despite the impact of increased workloads on service 
quality in ICUs, nursing managers can use these factors to 
improve learning in professional nursing. 
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