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Abstract
Background: Fatigue and psychological distress are fairly common among nursing personnel, 
but their relationship is not clearly understood.
Methods: In this cross-sectional study, we investigated the relationships between dimensions 
of fatigue and psychological distress among 699 public hospital nurses in Iran. The 
Multidimensional Fatigue Inventory (MFI–20) and General Health Questionnaire (GHQ–12) 
were used for evaluation of fatigue and psychological distress, respectively. 
Results: The total fatigue score of the MFI–20 was 52.5 (SD = 11.8). The general fatigue (mean 
± SD = 13.2 ± 3.1) and reduced motivation (mean ± SD = 9.2 ± 2.7) were the fatigue dimensions 
with the highest and lowest mean scores, respectively. The percentage of psychological distress 
(e.g., those nurses scored above the cut-off point [GHQ–12 ≥ 4]) was 29.1%. Stepwise multiple 
linear regression analysis indicated that general (P < 0.001), physical (P < 0.001) and mental 
(P < 0.001) aspects of fatigue were significantly related to the psychological distress, so that the 
scores of these fatigue dimensions were significantly higher for those nurses with a higher level 
of psychological distress (above the cut-off point) than those with a lower level of psychological 
distress (below the cut-off point). 
Conclusion: The results emphasize the need for multi-component interventions aimed at 
decreasing both mental and physical fatigue, and consequently reducing the psychological 
distress among this group of healthcare professionals. 
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Introduction
Nurses constitute the largest group of healthcare 
professionals in almost all countries. Working conditions 
of hospital nurses impose high levels of mental and physical 
demands on this group of healthcare professionals.1-3 
Previous research has shown that nurses may experience 
a higher level of fatigue compared to other healthcare 
professionals.4-7 According to the literature, fatigue has 
significant consequences in terms of health and safety, job 
satisfaction, job performance, stress, burnout and absent 
from work among nurses.8-11 Fatigue in nurses may also 
have serious implications in terms of patient safety and 
quality of health care.12

There is also evidence that psychological distress is also a 
common problem among nurses.1,13 This may be attributed 
to stressful working conditions in hospitals and clinical 
settings and to the fact that nurses have to continuously 

develop their new skills to cope with advances in their 
job.1 A better understanding the of the factors associated 
with psychological distress among nurses not only has 
implications in terms of health promotion of this working 
group, but also in the quality of care provided. 

To the authors’ knowledge, the relationship of fatigue 
as a multidimensional phenomenon and psychological 
distress has not been explored sufficiently in hospital 
nurses. Therefore, in an attempt to address this issue, 
this cross-sectionai study was conducted to evaluate the 
relationship between multiple dimensions of fatigue and 
psychological distress among a sample of public hospital 
nurses in Iran.

Materials and Methods
Study design, procedure and sample 
This study was cross-sectional in design and was carried 
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out in two public hospitals in Tehran (the capital of Iran). 
Data on socio-demographic and job details, fatigue and 
psychological distress of hospital nurses were collected 
using a questionnaire. All nurses who worked for at 
least one year in their current job and had no physical 
disability or mental disease (assessed by self-report) 
were asked to take part in the study. Sample selection 
was based on convenience sampling. For this, a total 
of 949 questionnaires were distributed among eligible 
participants, of which 699 nurses completed and returned 
the questionnaires. This represented a response rate of 
73.6%. All volunteered nurses were familiarized with the 
study and signed a written informed consent form before 
participation.

Measures 
Socio-demographic and job details
The socio-demographic information including age, 
gender, educational level (graduate or post graduate) and 
marital status (single or married), exercise (no or yes) and 
smoking habits (no or yes) of participating nurses were 
recorded in the first part of the questionnaire. Job details 
included: job experience (years), work schedule (normal 
work day or 8 hours, 12 hours and 24 hours rotating shift) 
and job satisfaction (‘How much are you satisfied with 
your job? low, moderate, or high’). 

Fatigue
The 20-item Multidimensional Fatigue Inventory (MFI–
20)14 was used for evaluation of fatigue in the study. The 
MFI–20 is a valid and reliable tool, which has been widely 
used in previous research for evaluation of fatigue in both 
patients and healthy subjects.15-17 This MFI–20 consists of 
5 dimensions including: (1) general fatigue, (2) physical 
fatigue, (3) reduced motivation, (4) mental fatigue, and 
(5) reduced activity. Each dimension has four items and 
scored with a 5-point Likert-type format. The possible 
score for each dimension range from 4 to 20, with higher 
scores showing higher fatigue. The revised version of the 
MFI–20 in Persian language, with established validity and 
reliability, was used in this study.18,19 The Cronbach’s α 
for the MFI–20 and its dimensions in this study were as 
follows: total MFI = 0.86, general fatigue = 0.74, physical 
fatigue = 0.72, reduced activity = 0.70, reduced motivation 
= 0.76 and mental fatigue = 0.73.

Psychological distress
The 12-item General Health Questionnaire (GHQ–12),20 
which is a well-tried and tested technique, was used for 
the evaluation of psychological distress among nurses. 
Each item in this tool is rated on a 4-point response format 
(0 = less than usual, 0 = no more than usual, 1 = rather 
more than usual, or 1 = much more than usual), and the 
total GHQ–12 score ranges from 0 to 12. In this study, the 
threshold for cases classification (e.g., poor psychological 
distress) was GHQ score of 4 or higher.1 The Farsi version 
of the GHQ–12, which has an established validity and 

Table 1. Demographic and job characteristics of the study population 
(n = 699)

Variables 

Gender (%)

Male 14.3

Female 85.7

Age (y)

Mean ± SD 33.4 ± 6.1

Range 24–54

BMI (kg/m2)

Mean ± SD 24.7 ± 3.2

Range 15.9–37.5

Marital status (%)

Single 24.5

Married 75.5

Education level (%)

Undergraduate 95.4

Post graduate 4.6

Regularly exercise (%)

Yes 97.9

No 2.1

Smoking (%)

Yes 3.6

No 96.4

Job experience (y)

Mean ± SD 9.1 ± 5.8

Range 1–32

Work schedule (%)

Shift work 75.8

Work day 27.7

Job satisfaction (%)

Low 24.7

Moderate 59.1

High 18.2

reliability, was used in the study.21 The Cronbach’s α for 
the GHQ–12 in this study was 0.89.

Data analysis
Statistical analysis of the data was carried out using SPSS 
software version 21 (IBM Inc., Armonk, NY, USA). The 
socio-demographic and job details of the participating 
nurses are presented were tabulated (as mean, standard 
deviation [SD], range and percentages). The internal 
consistency of the questionnaires was assessed using 
Cronbach’s α. Stepwise multiple linear regression analysis 
was performed to evaluate the rela tionship between fatigue 
and psychological distress. R square coefficients were also 
calculated. Furthermore, error bar was used to show the 
relationship between the mean scores of psychological 
distress and MFI–20 dimensions. P values less than 0.05 
were considered as statistically significant. 

Results
Description of the study sample
Socio-demographic and job details of the study 
participating are presented in Table 1. Most participants 
were female (85.7%), married (75.5%) and had 
undergraduate education (95.4%). The majority of nurses 
reported that they regularly exercise (97.9%) are non-
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smokers (96.4%). The age and job experience of the 
participants ranged between 24–54 years (mean ± SD 
= 33.4 ± 6.1 years) and 1–32 years (mean ± SD = 9.1 ± 
5.8 years), respectively. The percentage of nurses who 
reported low, moderate and high levels of job satisfaction 
were 24.7%, 59.1% and 18.2%, respectively.

Fatigue and psychological distress
The scores of the MFI–20 for the study participants are 
presented in Table 2. The total fatigue score of the MFI 
was 52.5 (range = 20–100; SD = 11.8), with the general 
fatigue (mean ± SD = 13.2 ± 3.1) and reduced motivation 
(mean ± SD = 9.2 ± 2.7) being the dimensions with the 
highest and lowest mean scores, respectively.

The percentage of psychological distress in this study 
(e.g., those nurses scored above the cut-off point – GHQ–
12 ≥ 4) was 29.1%.

Relationship between fatigue and psychological distress 
The results of stepwise multiple linear regression 
analysis (as shown in Table 3), which evaluated the 
relationship between fatigue (MFI dimensions scores) and 
psychological distress, indicated that the physical fatigue, 
mental fatigue and general fatigue were remained in the 
model (P < 0.001), while reduced motivation and reduced 
activity were excluded from the model as shown below: 
MFI = -3.59 + 021 (physical fatigue) + 0.22 (mental fatigue) 
+ 0.17 (general fatigue) + 0.11 (reduced motivation)

The scores of MFI dimensions were significantly higher 
for those nurses with a higher level of psychological 
distress (above the cut-off point) than those with a lower 
level of psychological distress (below the cut-off point) 
(Figure 1).

Discussion
The aim of this study was to evaluate the relationship 

between different dimensions of fatigue and psychological 
distress among public hospital nurses. It was found that 
the fatigue and psychological distress were fairly common 
among the studied nurses, and that several dimensions of 
fatigue (including general, physical and mental fatigue) 
were related to the presence of psychological distress in 
this population. These findings may reveal the poor and 
stressful condition poor and stressful conditions within 
which the nursing personnel are expected to work. 

The results of the present study confirm that fatigue is 
a common problem in hospital nursing personnel. This 
is one of the first studies which uses the MFI–20 for 
fatigue evaluation in nurses, and thus it is not possible to 
compare the findings directly. Nevertheless, our findings 
are in agreement with previous studies showing a high 
prevalence of fatigue in this working population.4-7,22 
This is perhaps not surprising and can be attributed to a 
number of factors including high job demands and low 
control, shift working and skill discretion.11,23-26 

As shown in this research, the physical and mental 
aspects of fatigue were found to be more problematic than 
other aspects such as reduced motivation and reduced 
activity in hospital nurses. This finding emphasizes the 
importance of both physical and mental aspects of fatigue 
in this group of healthcare professionals. The results of a 
study conducted by Barker and Nussbaum22 among nurses 
in the United States indicated that mental fatigue was more 
prevalent than physical fatigue in their subjects, which 
is not in agreement with our findings. This discrepancy 
can possibly be explained by different tool being used for 
valuation of fatigue in the previous study compared to the 
present study. Alternatively, it might be attributed to the 
working condition of hospital nurses in the present study 
which may differ from that of their counterparts in the 
United States. Nevertheless, our findings highlight that 
both mental and physical aspects of fatigue deserve further 

Table 2. MFI–20 scores

Variables Mean SD Min Max

General fatigue 13.2 3.1 4 20

Physical fatigue 10.5 3.3 4 20

Reduced activity 9.3 3.0 4 20

Reduced motivation 9.2 2.7 4 20

Mental fatigue 10.2 3.3 4 20

Total MFI 52.5 11.8 20 100

Table 3. Relationship between psychological distress and fatigue (MFI–
20 dimensions scores) based on the stepwise multiple linear regression 
analysis

Variables retained in the model B SE Standard β P value

Physical fatigue 0.21 0.04 0.22 <0.001

Mental fatigue 0.22 0.04 0.23 <0.001

General fatigue 0.17 0.03 0.18 <0.001

Constant -5.33 0.47 – <0.001

Figure 1. Relationship between psychological distress and MFI–20 
dimensions scores. 
Note: red bars indicate the scores of MFI dimensions for those nurses 
with a higher level of psychological distress (above the cut-off point) 
and green bars indicate the scores of MFI dimensions for those nurses 
with a lower level of psychological distress (below the cut-off point). 
The general, physical and mental fatigue dimensions were significantly 
different between two groups.
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attention. Therefore, multi-component interventions 
aimed at decreasing both mental (e.g., the need for new 
skills to cope with advances in their job, role in quality of 
care, direct contact with patients, etc.) and physical (e.g., 
overexertion, repeated lifting and transferring of patients, 
awkward working postures, etc.) workload of this working 
population are recommended.

According to our findings, the GHQ–12 score was 
above the cut-off point for about one-third of the studied 
hospital nurses. This finding indicates that psychological 
distress is fairly common among this group of healthcare 
professionals and is generally in agreement with the 
findings reported in other countries. Su et al13 reported a 
higher prevalence of psychiatric disorders (42%) in nurses 
than in other hospital staff in Taiwan. Suzuki et al1 also 
reported a high prevalence of poor psychological distress 
(68.8%) among their study sample in Japan. These findings 
reveal the stressful working condition of hospital nurses 
and emphasize the need for ergonomic interventions 
(e.g., job organization and re-design, attempts to reduce 
mental demands, training programmes, etc.) to reduce the 
psychological distress among this working group.

With regard to the relationship between fatigue and 
psychological distress, our results confirmed a significant 
relationship between these two variables, so that those 
nurses with poor psychological distress (GHQ–12 ≥ 
4) experienced a higher level of fatigue than those with 
better psychological distress (GHQ–12 < 4). According 
to the stepwise multiple linear regression model, physical 
and mental aspects of fatigue were significantly related 
to the psychological distress, while reduced motivation 
and reduced activity dimensions had no effect in this 
regard. This finding is of particular since with regard to 
the multidimensional nature of fatigue, the use of MFI–20 
can provides a better understanding regarding the various 
dimensions of fatigue. This finding is relatively new to 
the literature and highlights the role of both physical and 
mental fatigue in the presence of psychological distress 
among hospital nurses. Therefore, interventions aiming 
at improving psychological distress in this working 
population should give more attention to these dimensions 
of fatigue. 

The contributions of the present study should be 
viewed in light of several limitations. First, the data in this 
study were collected at a single time point, and therefore 
causality cannot be established. Thus, further studies may 
be required to replicate these results using prospective 
longitudinal data. Moreover, limitations related to the 
generalizability of the findings should also be considered. 
This is particularly the case with the response rate in 
this research, which may introduce a source of selection 
bias. Nevertheless, it should be pointed out that since 
the majority of nurses in hospitals or clinical settings 
experience or are exposed to relatively high job demands; 
the current findings may have practical implications in 
terms of reducing fatigue and improving psychological 
distress in this population in different work settings. 

Conclusion
In line with findings from previous research, the results of 
this study revealed that fatigue and psychological distress 
were fairly prevalent in the studied hospital nurses. The 
results showed significant relationship between several 
dimensions of fatigue (particularly physical and mental 
dimensions) and psychological distress in this group of 
healthcare professionals. These findings emphasize the 
need for interventions aimed at decreasing both mental 
and physical fatigue as they have potential to influence the 
psychological distress in this working population.

Ethical approval
The study protocol was approved by the ethics committee of the 
Tabriz University of Medical Sciences.

Competing interests 
There are no conflicts of interest. 

Authors’ contributions 
AB involved in the conceptualization and designing of the study. 
ID involved in the data analysis and drafting the manuscript. LR 
and HZ involved in the data collection. 

Acknowledgements
The authors wish to acknowledge the support and assistance 
provided by the studied hospitals, and all the principals who 
collaborated in this study.

References
1. Suzuki K, Ohida T, Kaneita Y, Yokoyama E, Miyake T, 

Harano S, et al. Mental health status, shift work, and 
occupational accidents among hospital nurses in Japan. J 
Occup Health. 2004;46(6):448-54. doi: 10.1539/joh.46.448.

2. Tzeng DS, Chung WC, Fan PL, Lung FW, Yang CY. 
Psychological morbidity, quality of life and their correlations 
among military health care workers in Taiwan. Ind Health. 
2009;47(6):626-34. doi: 10.2486/indhealth.47.626.

3. Dianat I, Sedghi A, Bagherzade J, Jafarabadi MA, Stedmon 
AW. Objective and subjective assessments of lighting 
in a hospital setting: implications for health, safety and 
performance. Ergonomics. 2013;56(10):1535-45. doi: 
10.1080/00140139.2013.820845.

4. Hooper C, Craig J, Janvrin DR, Wetsel MA, Reimels E. 
Compassion satisfaction, burnout, and compassion fatigue 
among emergency nurses compared with nurses in other 
selected inpatient specialties. J Emerg Nurs. 2010;36(5):420-
7. doi: 10.1016/j.jen.2009.11.027.

5. Yoder EA. Compassion fatigue in nurses. Appl Nurs Res. 
2010;23(4):191-7. doi: 10.1016/j.apnr.2008.09.003.

6. Geiger-Brown J, Rogers VE, Trinkoff AM, Kane RL, Bausell 
RB, Scharf SM. Sleep, sleepiness, fatigue, and performance 
of 12-hour-shift nurses. Chronobiol Int. 2012;29(2):211-9. 
doi: 10.3109/07420528.2011.645752.

7. Raftopoulos V, Charalambous A, Talias M. The factors 
associated with the burnout syndrome and fatigue in 
Cypriot nurses: a census report. BMC Public Health. 
2012;12:457. doi: 10.1186/1471-2458-12-457.

8. Yip Y. A study of work stress, patient handling activities 
and the risk of low back pain among nurses in Hong Kong. 
J Adv Nurs. 2001;36(6):794-804. doi: 10.1046/j.1365-



Bazazan et al

          Health Promot Perspect, 2018, Volume 8, Issue 3 199

2648.2001.02037.x.
9. Josten EJ, Ng ATJE, Thierry H. The effects of extended 

workdays on fatigue, health, performance and satisfaction 
in nursing. J Adv Nurs. 2003;44(6):643-52. doi: 
10.1046/j.0309-2402.2003.02854.x.

10. Garrett C. The effect of nurse staffing patterns on medical 
errors and nurse burnout. Aorn j. 2008;87(6):1191-204. doi: 
10.1016/j.aorn.2008.01.022.

11. Parhizi S, Steege LM, Pasupathy KS. Mining the relationships 
between psychosocial factors and fatigue dimensions 
among registered nurses. Int J Ind Ergon. 2013;43(1):82-90. 
doi: 10.1016/j.ergon.2012.11.010.

12. Gaba DM, Howard SK. Patient safety: fatigue among 
clinicians and the safety of patients. N Engl J Med. 
2002;347(16):1249-55. doi: 10.1056/NEJMsa020846.

13. Su JA, Weng HH, Tsang HY, Wu JL. Mental health and 
quality of life among doctors, nurses and other hospital 
staff. Stress Health. 2009;25(5):423-30. doi: 10.1002/
smi.1261.

14. Smets EM, Garssen B, Bonke B, De Haes JC. The 
Multidimensional Fatigue Inventory (MFI) psychometric 
qualities of an instrument to assess fatigue. J Psychosom 
Res. 1995;39(3):315-25. doi: 10.1016/0022-3999(94)00125-
O.

15. Schwarz R, Krauss O, Hinz A. Fatigue in the general 
population. Onkologie. 2003;26(2):140-4. doi: 
10.1159/000069834.

16. Lin JM, Brimmer DJ, Maloney EM, Nyarko E, Belue R, 
Reeves WC. Further validation of the Multidimensional 
Fatigue Inventory in a US adult population sample. Popul 
Health Metr. 2009;7:18. doi: 10.1186/1478-7954-7-18.

17. Bazazan A, Rasoulzadeh Y, Dianat I, Safaiyan A, Mombeini 
Z, Shiravand E. Demographic factors and their relation 
to fatigue and mental disorders in 12-hour petrochemical 
shift workers. Health Promot Perspect. 2014;4(2):165-72. 
doi: 10.5681/hpp.2014.022.

18. Hafezi S, Zare H, Najafi Mehri S, Mahmoodi H. The 
Multidimensional Fatigue Inventory validation and 

fatigue assessment in Iranian distance education students. 
In: Kettani H, Yangun Z, eds. 2010 4th International 
Conference on Distance Learning and Education. San Juan, 
USA: IEEE; 2010. doi: 10.1109/ICDLE.2010.5606006.

19. Rasoulzadeh Y, Bazazan A, Safaiyan A, Dianat I. Fatigue 
and Psychological Distress: A Case Study Among Shift 
Workers of an Iranian Petrochemical Plant, During 2013, 
in Bushehr. Iran Red Crescent Med J. 2015;17(10):e28021. 
doi: 10.5812/ircmj.28021.

20. Goldberg D, Williams P. A User’s Guide to the General 
Health Questionnaire. Windsor, UK: NFER-NELSON; 
1988. 

21. Montazeri A, Harirchi AM, Shariati M, Garmaroudi 
G, Ebadi M, Fateh A. The 12-item General Health 
Questionnaire (GHQ-12): translation and validation 
study of the Iranian version. Health Qual Life Outcomes. 
2003;1:66. doi: 10.1186/1477-7525-1-66.

22. Barker LM, Nussbaum MA. Fatigue, performance and 
the work environment: a survey of registered nurses. 
J Adv Nurs. 2011;67(6):1370-82. doi: 10.1111/j.1365-
2648.2010.05597.x.

23. Fang J, Kunaviktikul W, Olson K, Chontawan R, 
Kaewthummanukul T. Factors influencing fatigue in 
Chinese nurses. Nurs Health Sci. 2008;10(4):291-9. doi: 
10.1111/j.1442-2018.2008.00407.x.

24. Yuan SC, Chou MC, Chen CJ, Lin YJ, Chen MC, Liu HH, 
et al. Influences of shift work on fatigue among nurses. J 
Nurs Manag. 2011;19(3):339-45. doi: 10.1111/j.1365-
2834.2010.01173.x.

25. Abdollahzade F, Mohammadi F, Dianat I, Asghari E, 
Asghari-Jafarabadi M, Sokhanvar Z. Working posture 
and its predictors in hospital operating room nurses. 
Health Promot Perspect. 2016;6(1):17-22. doi: 10.15171/
hpp.2016.03.

26. Nourollahi M, Afshari D, Dianat I. Awkward trunk postures 
and their relationship with low back pain in hospital nurses. 
Work. 2018;59(3):317-23. doi: 10.3233/wor-182683.


