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ARTICLE INFO ABSTRACT

Keywords: The aims of this study were to investigate the relationships among quality of life (QoL), mental health problems
Health care and fatigue among hospital nurses, and to test whether fatigue and its multiple dimensions would mediate the
Nursing effect of QoL on mental health problems. Data were collected using questionnaires (including the World Health

Mental disorders
Psychological distress
Mediation

Organization Quality of Life-BREF [WHOQOL-BREF], General Health Questionnaire [GHQ-12] and
Multidimensional Fatigue Inventory [MFI-20] for evaluation of QoL, mental health problems and fatigue, re-
spectively) from 990 Iranian hospital nurses, and analysed by generalized structural equation modelling (GSEM).
The results indicated that QoL, mental health problems and fatigue were interrelated, and supported the direct
and indirect (through fatigue) effects of QoL on mental health problems. All domains of the WHOQOL-BREF, and
particularly physical (sleep problems), psychological (negative feelings) and environmental health (leisure ac-
tivities) domains, were strongly related to the mental health status of the studied nurses. Fatigue and its multiple
dimensions partially mediated the relationship between QoL and mental health problems. The results high-
lighted the importance of physical, psychological and environmental aspects of QoL and suggested the need for
potential interventions to improve fatigue (particularly physical fatigue along with mental fatigue) and conse-
quently mental health status of this working population. The findings have possible implications for nurses'

health and patient safety outcomes.

1. Introduction

In almost all countries, nurses constitute the largest group of health
care professionals. Working in a hospital or clinical setting, as a
stressful environment, may impose a high level of physical and mental
demands on this working population (Suzuki et al., 2004; Tzeng et al.,
2009; Dianat et al., 2013; Suzuki et al., 2004). There is evidence that
mental health problems are fairly common among nurses (Suzuki et al.,
2004; Su et al., 2009), which may be attributed to working in mentally
stressful work settings (e.g. direct contact with patients, role in quality
of care, documented nurse shortages in health care settings, etc.) and to
the need for developing new skills to cope with advances in medical
care and technology (Suzuki et al., 2004; Parhizi et al., 2013).

Study on the quality of life (QoL) of health care workers in hospitals
is also of particular interest. The World Health Organization Quality of
Life Group (WHOQOL) defines QoL as: “individuals’ perceptions of their
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position in life in the context of the culture and value systems in which
they live and in relation to their goals, expectations, standards and
concerns” (Group, 1998). According to this definition, the QoL is a
complex concept that includes physical and psychological health,
emotional well-being, and social functioning. From an occupational
point of view, the QoL is important because it is almost impossible to
consider living and working conditions as two separate concepts. This
means that there may be multi-dimensional interactions between the
living and working conditions that influence the health and well-being
of the employees. This problem seems to be worsening with the in-
creasing working demands in modern complex working systems. Ad-
ditionally, the International Ergonomics Association (IEA) declares its
mission as follows: “to elaborate and advance ergonomics science and
practice, and to expand its scope of application and contribution to
society to improve the quality of life”. Thus, as it has been acknowl-
edged, we need to improve our understanding of QoL to better
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determine what it is we are trying to improve, or even to optimise, as a
profession (Hancock and Drury, 2011). Some investigators have eval-
uated the associations of QoL with work ability (Sorensen et al., 2008),
occupational stress (Hamaideh, 2011) and mental health problems
(Tzeng et al., 2009) among different occupational groups including
nurses.

Previous studies suggest that compared to other health care pro-
fessionals, nurses may suffer from a higher level of fatigue (Hooper
et al., 2010; Yoder, 2010; Geiger-Brown et al., 2012; Raftopoulos et al.,
2012). Although there is no accepted definition of fatigue because of its
complexity and multidimensional nature, fatigue is considered to be
related to several physiological, psychological and behavioral processes
in response to excessive demands with inadequate recovery (Aaronson
et al., 1999; Shen et al., 2006). Occupational fatigue, including fatigue
in nursing work, is frequently defined as a multidimensional construct
and includes mental, physical and total fatigue (Barker and Nussbaum,
2011; Parhizi et al., 2013). A recent study in the United States suggests
that hospital nurses may be exposed to higher levels of mental than
physical fatigue (Barker and Nussbaum, 2011). Evidence suggests that
fatigue has a significant impact on nurses’ safety and health, perfor-
mance, stress, absenteeism, burnout and job satisfaction (Bing Yip,
2001; Josten and Thierry, 2003; Garrett 2008; Parhizi et al., 2013).
Fatigue in this working group has serious implications for patients’
safety and health care quality (Gaba and Howard, 2002). Thus, better
understanding of fatigue and its multiple dimensions and possible ad-
verse consequences of high work demands of the nursing job is a va-
luable tool to develop guidelines and recommendations for improving
the working conditions of nurses.

The occupation group of hospital nurses has a major impact on
quality of care and patient safety. There is a lack of evidence in the
literature concerning the relationships between QoL, mental health
problems and fatigue among this working group. While earlier studies
on mental health problems and fatigue have mostly focused on eva-
luation of the effects of organizational and job-related factors, little
information is available on the relationship between these parameters
and life outside work. In one of the few attempts to address this issue,
Tzeng et al. (2009) evaluated the mental health status and QoL of
health care workers in military hospitals in Taiwan and reported that
mental health problems were associated with physical health domain of
QoL in the studied workers in that environment. However, not much
attention has been paid to the mediating role of fatigue and its multiple
dimensions regarding the relationship between QoL and mental health
problems. The findings from research in this area will help to better
understand the role of aspects of life outside work as well as the impact
of fatigue on mental health status of hospital nurses, which have sig-
nificant implications for nurses’ health and well-being and for patient
outcomes.

1.1. Conceptual model

To examine the prediction that fatigue and its multiple dimensions
would mediate the relationship between QoL and mental health pro-
blems, mediation model was tested with WHOQOL as the independent
variable, GHQ-12 as the dependent variable, and MFI-20 as the med-
iator. A graphic presentation of this model is illustrated in Fig. 1.
Mediation refers to a statistical method used to examine whether the
relationship between an independent variable (e.g. QoL) and a depen-
dent variable (e.g. mental health problems) is caused by a mediating
variable (e.g. fatigue) (Baron and Kenny, 1986). For this, the in-
dependent variable should significantly predict both the dependent
(path a) and mediator (path b) variables. The mediator should also
significantly predict the dependent variable (path c). A fully mediated
effect occurs when the relationship between the independent and de-
pendent variables becomes null after controlling for the mediator (path
4). If the path 4 is less significant than the path a, but still significantly
different from zero (e.g. when the p-value is still < .05), the
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Fig. 1. Graphic representation of fatigue mediating the relationship between quality of
life and mental health. Note: 1 shows the theoretical relationship between quality of life
and mental health, while 2 shows the theoretical model where fatigue mediates the re-
lationship between quality of life and mental health.

relationship is partially mediated (Preacher and Hayes, 2004, 2008). In
other words, a fully mediated relationship occurs when the influence of
the independent variable is fully transmitted via the mediator, while a
partially mediated relationship occurs when the influence of the in-
dependent variable is transmitted both by a direct pathway (direct ef-
fect) and via the mediator variable (indirect effect).

1.2. Rationale

Based on the above mentioned background, this study was con-
ducted to: 1) investigate the relationships among QoL, mental health
problems and fatigue among a sample of hospital nurses in Iran, and 2)
test whether fatigue and its multiple dimensions would mediate the
effect of QoL on mental health problems. Fatigue was proposed to be
the mechanism through which QoL would affect mental health pro-
blems, thus acting as the mediating variable.

2. Materials and methods
2.1. Study design, procedure and sample

This cross-sectional analytical study was conducted in seven large
hospitals in Tehran, Iran. A questionnaire was used to collect data on
demographic and job details as well as QoL, mental health status and
fatigue in hospital nurses. All nurses working at least for one year with
no physical disabilities or mental diseases, as determined by self-report,
were asked to participate in the study. A total of 1450 questionnaires
were distributed among eligible nurses, of which 990 (response
rate = 68.2%) declared their agreement by completing and returning
the questionnaires. The whole questionnaire took about 25min to
complete. The ethics committee of the Tabriz University of Medical
Sciences reviewed and approved the study protocol. Each participating
nurse signed a written informed consent form prior to the study.

2.2. Outcome mesurements

Mental health status was assessed using the 12-item General Health
Questionnaire (GHQ-12), which is a valid and widely used screening
instrument for predicting mental distress (Goldberg and Williams,
1988). Each item was rated on a scale (less than usual = 0, no more
than usual = 0, rather more than usual =1, or much more than
usual = 1), and the total score ranged from 0 to 12. The threshold for
cases classification (e.g. poor mental health) used in this present study
was GHQ score of 4 or higher (Suzuki et al., 2004). The Farsi (Iranian
language) version of the GHQ-12, with an established validity and re-
liability (Montazeri et al., 2003), was used in this study.

The demographic details including the participant’s age, gender,
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height, weight, educational level (graduate and post graduate) and
marital status (married or single) as well as individual habits such ex-
ercise (no, yes) and smoking habits (no, yes) were also recorded. There
were also items about their job including work experience (years), work
schedule (8-h, 12-h and 24-h rotating shift or normal work day), type of
hospital (general or private) and job satisfaction (‘How much are you
satisfied with your job? low, moderate or high’).

The World Health Organization Quality of Life-BREF
(WHOQOL-BREF), which is a 26-item revised version of the 100-item
WHOQOL (Harper 1998), was used to measure QoL. This is a reliable
and validated tool which has been used in previous studies to evaluate
QoL among nurses (Su et al., 2009; Tzeng et al., 2009; Shao et al.,
2010). It consists of 4 domains including physical health, psychological
health, social relationships and environmental health. Each item is
rated on a 5-point likert scale (from 1 = very poor/dissatisfied to
5 = very well/satisfied). All scores in this scale were transformed to
reflect 4-20 for each domain, with higher scores indicating better QoL.
The original version of WHOQOL-BREF, which has been translated and
revised into Farsi and has an established validity and reliability was
used in this study (Nedjat et al., 2008).

Finally, fatigue was measured using the 20-item Multidimensional
Fatigue Inventory (MFI-20) (Smets et al., 1995). The MFI-20 is a reli-
able and validated tool widely used to evaluate fatigue in both general
and working populations including health care workers (Schwarz et al.,
2003; Lin et al.,, 2009; Mansour et al., 2010; Bazazan et al., 2014;
Rasoulzadeh et al., 2015). A significant advantage of this tool is that it
can measure multiple dimensions of fatigue. It consists of five subscales
including general fatigue, physical fatigue, reduced motivation, mental
fatigue and reduced activity. Each subscale contains four items (with a
5-point response format): two indicative for fatigue (where a high score
shows a high fatigue level) and two contraindicative (where a high
score shows low fatigue level). The score range for each subscale is from
4 to 20, with higher scores indicating higher fatigue. The English ver-
sion of MFI-20 has been translated and revised into Farsi and has an
established validity and reliability (Rasoulzadeh et al., 2015). This re-
vised version was used in this study.

2.3. Data analysis

Statistical analysis of the data, including descriptive statistics, was
performed using SPSS version 17 (SPSS Inc., Chicago, IL, USA) and
Mplus version 6.12 (Mplus, Los Angeles, CA, USA) (Muthén and
Muthén, 2011). The level of significance was set at p < .05. Demo-
graphic data and job characteristics of the study participants were
presented as mean (standard deviation — SD), range and percentages. To
establish the conditions necessary for testing mediation relationship,
correlations between all variables were first calculated (Baron and
Kenny, 1986). For this, Pearson’s correlation coefficients were used to
evaluate the relationships among QoL, mental health problems and
fatigue. Using generalized structural equation modeling (GSEM), fa-
tigue was examined as the mediator of the relation between QoL and
mental health problems. Missing data were imputed by multiple im-
putation method utilizing fully conditional specification technique.
GSEM with WLSMV (weighted least squares mean and variance ad-
justed) was then used to test the hypothesized model using the Mplus
software. The fit of model was evaluated and confirmed by model fit
indices including chi-square estimate with degrees of freedom, normed
chi-square (equal to chi-square divided by its degree of freedom) (va-
lues < 5); root mean squared error of approximation (RMSEA) (va-
lues < .08) and its 95% CI; Tucker-Lewis index (TLI) (values > .9);
comparative fit index (CFI) (values > .9).
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Table 1
Demographic and job characteristics of the study population
(n = 990).

Variables

Gender (n, (%))

Male 140 (14.1)

Female 850 (85.9)
Age (year)

Mean *+ SD 33.8 = 6.3

Range 24-60
Height (Cm)

Mean *+ SD 164.3 = 7.2

Range 144-188
Weight (kg)

Mean *+ SD 66.1 = 10.1

Range 43-120
BMI (kg/m?)

Mean *+ SD 244 + 3.1

Range 16.0-37.5
Marital status (n (%))

Single 277 (28.0)

Married 713 (72.0)
Education level (n (%))

Undergraduate 923 (93.2)

Post graduate 67 (6.8)
Regularly exercise (n (%))

Yes 902 (91.1)

No 88 (8.9)
Smoking (n (%))

Yes 38 (3.8)

No 952 (96.2)
Job experience (year)

Mean * SD 9.3 £ 5.9

Range 1-32
Work schedule (n (%))

8 h rotating shift 197 (19.9)

12 h rotating shift 479 (48.4)

24 h rotating shift 185 (18.7)

Work day 129 (13.0)
Type of hospital (n (%))

General 699 (70.6)

Private 291 (29.4)
Job satisfaction (n (%))

Low 214 (21.6)

Moderate 590 (59.6)

High 186 (18.8)

3. Results
3.1. Description of the study sample

Demographic and job details of the participating nurses are pre-
sented in Table 1. Most participants were females (85.9%), married
(72.0%) and had been working in general hospitals (70.6%). The age
and job experience of the participants ranged between 24-60 years
(mean = SD = 33.8 £ 6.3 years) and 1-32 years (mean *
SD = 9.3 = 5.9 years), respectively. About half of the study partici-
pants (48.4%) had a 12-h rotating shift work. The level of job sa-
tisfaction among the participants was: low = 21.6%, mod-
erate = 59.6% and high = 18.8%. Other demographic and job details
of the study population can be found in Table 1.

3.2. Mental health status, QoL and fatigue

The mean score of the GHQ-12 was 2.37 (SD = 3.04;
range = 0-12). The proportion in this study population above the cut-
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Table 2
Pearson’s correlation coefficients of the study variables and descriptive statistics.
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Scale/Subscale 1) 2) 3) 4) 5) 6) 7) 8) 9) 10) 11) 12)
1) Overall QoL -

2) QoL-Physical health 0.515 -

3) QoL-Psychological health 0.614 0.706 -

4) QoL-Social relationship 0.448 0.508 0.648 -

5) QoL-Environmental health 0.587 0.652 0.707 0.583 -

6) Overall fatigue (MFI-20) —0.439 —-.0711" —0.689" —0.532 —-0.524" -

7) Fatigue-General —-0.411" —0.649 —-0.573 —-0.413 —0.526 0.727 -

8) Fatigue—Physical —0.376 —0.650 —0.604 —0.459 -0.477" 0.819 0.599 -

9) Fatigue-Reduced activity -0.283" -0.430 —0.430" —0.398 -0.280  0.728°  0.307 0.454 -

10) Fatigue-Reduced motivation —0.298 —0.444" —-0.473 —0.358 —-0.307 0.757 0.362 0.460 0.576 -

11) Fatigue-Mental —0.369 —0.572 —0.580 —0.426 —0.435 0.844 0.518 0.628 0.512 0.844 -

12) Mental health (GHQ-12) —0.448" —0.494" -0.571" —0.428 —0.455 " 0.545" 0.459 0.473" 0.302" 0.496 0.545" -
Mean 3.38 13.24 13.18 13.53 12.08 50.53 12.77 10.16 9.04 8.84 9.74 2.37
(SD) (0.80) (2.55) (2.55) (2.73) (2.47) (12.85) (3.39) (3.47) (3.25) (2.93) (3.50) (3.04)

** Correlation is significant at the. 01 level (2-tailed).

off point (e.g. those with GHQ-12 = 4, which were considered to be
mentally in poor health) was 26.2%. The Cronbach’s a for the GHQ was
0.89.

With regard to the WHOQOL-BREF domains, the social relationship
(mean + SD = 13.53 = 2.73) and environmental health
(mean * SD = 12.08 = 2.47) domains had the highest and lowest
mean scores, respectively, among the study population (Table 2). The
Cronbach’s a for the WHOQOL-BREF domains were as follows: physical
health (0.81), psychological health (0.81), social relationship (0.71)
and environmental health (0.85).

The total fatigue score of the MFI was 50.53 (range = 20-100;
SD = 12.85), with the general fatigue (mean + SD = 12.77 + 3.39)
and reduced motivation (mean = SD = 8.84 * 2.93) being the sub-
scales with the highest and lowest mean scores, respectively. The
Cronbach’s a for the MFI-20 and its subscales were as follows: total MFI
(0.88), general fatigue (0.72), physical fatigue (0.73), reduced activity
(0.71), reduced motivation (0.70) and mental fatigue (0.76).

3.3. Correlations among study variables

Table 2 shows correlations and descriptive statistics for all study
variables. The results of Pearson correlation analyses indicated sig-
nificant correlations between the QoL, mental health problems and
fatigue. A negative correlation existed between QoL and mental health
problems, and between QoL and fatigue, while there was a positive
correlation between fatigue and mental health problems. All correla-
tions were statistically significant, ranging from 0.280 to 0.844.

3.4. Mediating effect of fatigue and its subscales

The result of GSEM modelling showed good fit to the data: x2 (26,
N = 990) = 145.98, p < .01; TLI = 0.927, CFI = 0.958,
RMSEA = 0.068. The structural model paths between QoL and mental
health problems (e.g. direct effect of QoL on mental health problems)
(B= —0.39, p < .001) and also between fatigue and mental health
problems (e.g. indirect effect of QoL on mental health problems through
fatigue (which in this case 3 is equal to the product of these two esti-
mates — paths b and ¢: —0.85 X 0.36 = —0.30, p < .001) were found
to be statistically significant. These findings indicated that the com-
posite total fatigue score partially mediated the relationship between
QoL and mental health problems. Each of the fatigue subscales partially
mediated this relationship, and details are shown in Fig. 2.

4. Discussion

The purpose of this present study was to investigate the relation-
ships among QoL, mental health problems and fatigue in hospital nurses
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Fig. 2. Conceptual model of fatigue as a mediator of the relationship between quality of
life and mental health problems. Note: Phys = Physical health; Psycho = Psychological
health; Soc = Social relationship; Environ = Environmental health; Gen = General fa-
tigue; Phys = Physical fatigue; Red. Act = Reduced activity; Red. Mot = Reduced moti-
vation; Ment = Mental fatigue. *p < .01.

and to examine the mediating role of fatigue underlying the relation-
ship between QoL and mental health problems. In line with the findings
from other countries, fatigue, poor mental health and QoL were fre-
quent among Iranian nurses. These findings would reflect the negative
consequences of stressful and adverse working conditions of hospital
nurses and highlight the potential for ergonomic interventions to re-
duce excessive job demands imposed on this group. The study also
demonstrated that QoL, mental health problems and fatigue were in-
terrelated and that fatigue was a mediator of the relationship between
QoL and mental health problems in this working group. These findings
highlight the importance of various aspects of QoL and fatigue in re-
lation to mental health status of hospital nurses and suggest the need
for potential ergonomic interventions to improve health and well-being
of this working population.

As shown in this study, more than one-fourth (26.2%) of the study
population had a GHQ-12 score above the cut-off point (=4). These
nurses were more likely to suffer from mental health problems than
those scoring below the cut-off point. The results of a study conducted
by Suzuki et al. (2004) among hospital nurses in Japan showed a much
higher prevalence (68.8%) of mental health problems (GHQ-12
score = 4) among their study sample. Additionally, a study conducted



A. Bazazan et al.

by Su et al. (2009) among hospital nurses in Taiwan reported 42% of
their respondents scored above the cut-off point of CHQ-12 (=3),
which is also much higher than our finding. The differences in mental
health status of hospital nurses reported in these studies can be at-
tributed to the differences in cultural backgrounds, clinical practices, or
to the different methodologies used in selection of cut-off points of the
GHQ. Nevertheless, the findings from these studies may reflect the poor
and stressful working conditions of hospital nurses and highlight the
importance of ergonomic interventions (e.g. measures to reduce fa-
tigue, work load, work shift arrangements, etc.) to improve the mental
health status of this working population.

One of the hypotheses of the study was that there would be a sig-
nificant relationship between mental health problems and QoL in hos-
pital nurses. The results supported this hypothesis, as QoL predicted
mental health problems in this working group. According to the gen-
eralized structural equation modelling, all domains of the
WHOQOL-BREF, and particularly physical (e.g. sleep problems) and
psychological (e.g. negative feelings), and environmental health (e.g.
leisure activities) domains, were strongly related to the mental health
status of the studied nurses. These findings provide further evidence
that, in addition to organizational and job-related factors, it might be
useful to consider physical, psychological and environmental health
aspects of life outside work as they may influence the nurses’ health and
well-being. This is, in part, consistent with the findings of Tzeng et al.
(2009), who found that the mental health problems were only asso-
ciated with physical health domain of QoL of health care workers in
military hospitals in Taiwan. It is of interest to note that sleep problems
were more problematic than other aspects of physical health domain of
QoL in our study as they had the lowest mean score. This may be at-
tributed to the fact that the majority of study subjects were shift-
working nurses, and previous research has shown a significant asso-
ciation between shift work and poor sleep quality or disturbances in this
occupation (De Martino et al., 2013; Lajoie et al., 2015). Leisure ac-
tivities had the lowest mean score among environmental health domain
of QoL in this study which may be explained by the fact that shift work
has the potential to limit the employees’ involvement in leisure and
social activities, which can consequently lead to decreased QoL in this
occupational group (Aalaa et al., 2012).

The results of this study also supported the hypothesis concerning
the mediating role of fatigue in relation to mental health problems in
the nurses under study. The findings supported the direct and indirect
(e.g. through fatigue) effects of QoL on mental health problems. When
fatigue was controlled, the strength of the relationship between the
independent variable (QoL) and the dependent one (mental health
problems) was reduced (f = —0.39 vs. B = —0.30), indicating that
fatigue partially mediated the effect of QoL on mental health problems.
In other words, at least part of this relationship appears to be mediated
by fatigue. It is encouraging that even though QoL of hospital nurses
predicts their mental health status, part of this relationship is explained
by the presence of fatigue, which may possibly be modifiable to inter-
ventions. Thus, strategies and interventions to alleviate the adverse
effects of fatigue as a modifiable determinant of mental health pro-
blems, has the potential for a notable impact on mental health status of
hospital nurse, even if the underlying QoL conditions remain un-
changed. Though these findings provide a basis for better under-
standing of the relationships between parameters under study, the
findings would need to be validated in experimental (e.g. objective
measures of fatigue) or longitudinal studies. Moreover, the addition of
the fatigue as a mediating variable in this study did not cancel out the
direct effect between QoL and mental health problems. This means that
other factors may also be important in determining the relationship
between these outcomes. Therefore, further studies testing other factors
or mechanisms (such as stress, burnout, job satisfaction, etc.) that may
mediate the relationship between QoL and mental health problems in
this working group are needed to improve our understanding in this
area.
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The findings have possible implications for improving the mental
health status of hospital nurses. The results highlight the importance of
targeting fatigue as one possible approach in this regard. It was also
hypothesized that all five dimensions of fatigue would mediate the
relationship between mental health problems and QoL, with mental
fatigue having the largest effect on this relationship. The GSEM results
indicated that all fatigue dimensions (including general, physical, re-
duced activity, reduced motivation and mental fatigue) mediated the
relationship between mental health problems and QoL. However,
mental fatigue was not the strongest mediator of this relationship; ra-
ther, physical fatigue along with mental fatigue was the strongest
mediator, while reduced motivation had a minimal effect on this re-
lationship. This finding may also have practical implications for de-
signing ergonomic interventions for health promotion of hospital
nurses. It is interesting to note that the scores of the MFI-20 dimensions
in this study showed that general fatigue and physical fatigue were
more problematic than other dimensions of fatigue. This highlights the
higher importance of physical aspect of fatigue, rather than particularly
reduced motivation and reduced activity aspects. This result differs
from the findings of Barker and Nussbaum (2011) who reported higher
levels of mental fatigue than physical fatigue in hospital nurses in the
United States. The higher levels of physical fatigue in our study may
deserve particular attention given the relatively frequent and excessive
levels of physical and biomechanical risks (such as poor working pos-
tures, manual patient transfer tasks, etc.) in nursing job, which can
consequently lead to the development of musculoskeletal problems and
occupational injuries (Bing Yip, 2001; Trinkoff et al., 2001;
Abdollahzade et al., 2016). Thus, the implications for ergonomic
practice may be to organize job activities, training programmes, etc. to
reduce excessive physical demands, overexertion and poor working
postures among this working population.

This is one of the largest studies of its kind which evaluates mental
health status, fatigue and QoL and their relations and also extends the
body of knowledge on this issue to include nurses in developing
countries. The study has also the advantage of large sample size.
However, as data were collected at a single time point, causality cannot
be established. Further research may therefore be needed to replicate
these findings using prospective longitudinal data. In addition, limita-
tions regarding the generalizability of the findings may also need to be
taken into account. However, as the majority of health care profes-
sionals (in both medical and mental health fields) experience or are
exposed to a variety of stressful or excessive job demands in a hospital/
clinical setting, the current findings, while specific to hospital nurses,
may have significant implications for a diversity of health care pro-
fessionals in a variety of fields. Additionally, a relatively low response
rate in the present study may introduce a source of selection bias (e.g.
the likelihood of bias from non-participation), and therefore care
should be given when interpreting these results.

5. Conclusions

In conclusion, this is the first study that investigates the relation-
ships between QoL, mental health problems, and fatigue in hospital
nurses and also examines the mediating role of fatigue underlying the
relationship between QoL and mental health problems. The findings
indicated that QoL, mental health problems and fatigue are interrelated
in this working population. The findings confirmed that QoL has in-
direct and direct effect on mental health problems through fatigue.
Fatigue displayed a partially mediating effect on the relationship be-
tween QoL and mental health problems. The results highlighted the
importance of physical, psychological and environmental aspects of
QoL in this working population. The findings suggest the need for po-
tential interventions to improve fatigue (particularly physical fatigue
along with mental fatigue) and consequently mental health status of
this working population. The present results have possible implications
for both nurses (e.g. organization and allocation of work tasks) and
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patients (e.g. quality of patient care and patient safety).
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