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ABSTRACT

Background: As a special kind of profession, the workrelated stress of military personnel always is a concern of
experts and scholars from all walks of life, but the worlerelated stress of soldiers under special environment is always
ignored.

Aim: This study investigated the relationships between work-related stress, burnout, sleep quality, anxiety, depression,
and attention in the special military environment.

Methods: A total of 1085 soldiers from three different brigades in the plateau, desert areas, high radiation areas,
respectively, were investigated with Occupational Stress Scale (OSS), Pittsburgh sleep quality index (PSQI),
Maslach Burnout Inventory-General Survey (MBI-GS), Self-Rating Anxiety Scale (SAS), Selfrating depression
scale (SDS), and Mindful Attention Awareness Scale (MAAS).

Results: The results showed that work-related stress was positively correlated with burnout, sleep quality, anxiety
and depression, while negatively correlated with mindful attention. Burnout, sleep quality, anxiety, depression
and mindful attention could significantly predict work-related stress levels (63.6% of the total variance). Burnout
partially mediated the association of sleep quality, depression and mindful attention.

Conclusion: In conclusion, it can reduce soldiers' work stress level through burnout, anxiety, depression, sleep
quality and mindful attention, proving that burnout has a controlling effect on depression, sleep quality and mindful

attention to work-related stress.
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INTRODUCTION

Due to national defense and other special reasons, plenty of soldiers
have to be stationed in the plateau, island, high radiation, and other
special environment areas. Soldiers in these areas tend to show
more psychological problems [1,2]. Some studies have shown that
soldiers transferred from the plain to the special environments also
displayed mental disorders [3]. Previous researches have confirmed
that soldiers in special environments have higher levels of insomnia,
anxiety, depression, stress, and other mental and physical diseases
[4,5]. Therefore, soldiers in these special environments need special
attention to prevent possible adverse events and reduce the impact of
non-protective factors, including high altitude, high radiation, hypoxia,
and loneliness, which are also considered risk factors for mental health
[6,7]. Jepsen [8] and Oldenburg [9] found that loneliness, physical
needs, lack of entertainment, noise in the workplace, ship movement,
vibration, and high temperature would enhance the individual social

needs. These factors have caused various stressors and may bring
potential psychological problems to soldiers.

Workrelated stress could be induced by stressors, including burnout,
accomplishment, emotion, physical and mental health [10]. Soldiers
live in a special environment, isolated from their close friends for a
long time, and cannot get effective social support [11]. This prevents
them from using family support factors to cope with the pressure of
life and work. Only a few soldiers are willing to help those in need
of attention [12]. In recent studies, workrelated stress occurs in the
work environment (workplace) or the work itself (task) and may
result from ambiguity, overwork, role conflict, and work pressure
[13]. Work stress is related to psychological problems and mental
illness [14], affecting job satisfaction, interpersonal relationships,
work efficiency, and burnout [15]. Due to the working environment
and the tasks, soldiers need to keep in a state of high concentration,
working and thinking efficiently for a long time. These factors make
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soldiers feel more pressure than usual, causing psychological problems
without proper vent [16].Burnout is usually described as a result of
prolonged exposure to a stressful working environment, which
involves physical and emotional exhaustion [17]. The contradiction
between high-intensity work pressure and high-standard requirements
is one of the main reasons for burnout [18]. Maslach and Jackson [19]
integrated Freudenberger and Richelson [20] theories on burnout and
proposed a composition model that includes emotional exhaustion,
dehumanization, and reduced personal accomplishment. Individuals
with emotional exhaustion showed a low level of enthusiasm for work
and were described as feeling nothing to do. The second structure
involves the state of interpersonal communication, which manifests
itself as a kind of self-enclosure and maintains a ruthless appearance.
Moreover, a reduction in personal accomplishment is often described
as a feeling of incompetent, inefficient, inability to complete tasks and
lack of work control or job satisfaction [9]. Soldiers who have been
working in military facilities for a long time have higher burnout
levels than other professionals. Research results indicate that soldiers
working in military facilities may be more prone to burnout [21].
Maslach Burnout Model [22] postulated that longterm exposure to
environmental and situational stressors would lead to work-related
stress. Studies have shown the relationship between job burnout and
job stress among the U.S. medical personnel stationed in Afghanistan.
Individuals with a high level of burnout have higher work-related stress
levels, and some of them even show symptoms of Posttraumatic Stress

Disorder (PTSD) [23].

As a primary activity, sleep can restore one's energy and physical
strength, and it can help one recover quickly from the fatigue suffered
during wakefulness [24]. Sleep quality has been shown to predict the
onset of mental illness and psychosis from a longitudinal perspective
[25]. Some reports [26] have suggested that insomnia patients have
higher levels of PTSD. In a study of 15,000 participants, Gehrman [27]
found that sleep quality is a predictor of psychological problems, which
means that having better sleep can effectively reduce the occurrence of
psychological problems. The associations between sleep and stress have
also been well established, as sleep disorders have become a source of
stress when they begin to have adverse effects [28]. In a cross-sectional
study on sleep quality and stress in the German army [29], it was found
that the incidence of sleep problems among soldiers was higher than
the general population, and a similar incidence could be found in the
U.S. Army in Afghanistan [30]. Taylor [31] found that soldiers with
insomnia have more stress, physical and mental problems than those
without insomnia.

Mindfulness refers to focusing on the present experience with an
attitude of acceptance [32], which is a naturally occurring quality that
changes with human development and fluctuates throughout the
day [33]. Mindful attention is used to assess individual differences in
mindful attention frequency over time [34]. It is often used in self-
reports derived from a promising theory of mindfulness. According to
Brown and Ryan, mindful attention means conscious attention and
awareness of what is happening. Increasing evidence suggests that high
levels of mindful attention are associated with mental disorders, stress
symptoms, self-awareness, selfregulating behavior, and emotional
states [35-37]. Johnson provides mindfulness training to healthy
American soldiers [38], after a short training period, the soldiers'
stress level was broken down, and their resilience developed. Marines
trained in mindfulness who took an eight-week training course showed
lower mental fluctuations and low neuropeptide Y levels, which are
commonly associated with levels of depression and anxiety [39,40].

In summary, our study will identify some factors that reduce work
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related stress. Second, we will describe the relationship between work-
related stress, burnout, sleep quality, mindful attention, anxiety and
depression. Third, the possible mediating role of burnout in the effects
of sleep quality, mindful attention, anxiety and depression on work-
related stress will be explored. Based on empirical and theoretical
evidence, we hypothesized that: (1) The work-related stress of soldiers
under the special environment was positively correlated with burnout,
sleep quality, anxiety and depression, while negatively correlated with
mindful attention. (2) The burnout, sleep quality, anxiety, depression
and mindful attention can predict workrelated stress levels. (3)
Burnout will regulate the effects of sleep quality, mindful attention
and depression on work-related stress.

METHODS
Participants

A crosssectional investigation was conducted in a cluster sample of
1092 soldiers who came from plateau areas (n=346), high radiation
areas (n=330), and desert areas (n=416). In 2020, a total of 1085
participants (56 Women and 1029 men) completed the entire
questionnaire. The rate is 99.4%. Participants are active soldiers with
an average age of 23 years (SD=3.738).

Measures

This study used selfreporting tools, including Occupational
Scale (OSS), Pittsburgh sleep quality index (PSQI),
Maslach Burnout Inventory-General Survey  (MBLGS), Self-
Rating Anxiety Scale (SAS), Selfrating depression scale (SDS) and
Mindful Attention Awareness Scale(MAAS), as well as background

investigations such as age, gender, unit, and smoking.

Stress

Workerelated stress: Occupational Stress Scale (OSS) compiled by
House and Rizzo (1972) [41] always measures workerelated stress, and it
was translated into Chinese by Ma and Liang [42]. The scale contains
a total of 11 items, reflecting the stress of employees at work. The total
score ranges from 11 to 66 points: the higher score, the greater level of
stress experienced by a person at work. For the scale in the study, the
internal consistency coefficient was 0.93.

Sleep quality: Pittsburgh Sleep Quality Index (PSQI) was compiled in
1989 by Buysse [43], a psychiatrist at the University of Pittsburgh. The
scale is suitable for evaluating the sleep quality of patients with sleep
disorders and mental disorders and ordinary people. The scale consists
of 18 volumes and seven components, with each component is scored
on a scale of 0-3. The cumulative components are the total score. The
total score ranges from O to 21 points. The worse sleep quality means
the higher score, and the internal consistency coefficient was 0.82.

Burnout: Maslach Burnout Inventory-General Survey (MBLGS)
was compiled by Schanfeli and Maslach [44] and revised by Li Chaoping
and Shi Kan of the Chinese Academy of Sciences [45]. This scale is a
universal scale widely used by researchers, whereby the burnout scale
includes three aspects: emotional exhaustion, dehumanization, and
reduced personal accomplishment. The scale uses Likert's 7 points
to measure fatigue and the level of burnout. The internal consistency
coefficient of this scale is 0.78.

Anxiety: Self-Rating Anxiety Scale (SAS) was compiled by Zung [46]
to assess the severity of personal anxiety in the past week. The scale
consists of 20 items with 4 points, 1 point means "no or very little
time", 4 points means "very big, part or all of the time", the scores of
each part are accumulated, and SAS > 50 points are considered to have
anxiety symptoms. The internal consistency coefficient of the scale in

this study is 0.80.
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Depression: SelfRating Depression Scale (SDS) assessed the subjective
experience of an individual's depression in the past week. The scale
consists of 20 items with 4 points: 1 point means "no or very little
time", 4 points means "most or all time". With a higher score, the
person experiences more depression. The Cronbach alpha coefficient

of the scale is 0.84 [47].

Mindful attention: Mindful Attention Awareness Scale (MAAS) is
15-items selfreport on mindfulness. The Likert rating for each item
ranges from 1 (always) to 6 (never). The higher the average score
means a higher level of mindfulness. MAAS has good psychometric
characteristics, including testretest reliability [34]. In the current

study, internal consistency is right for the MAAS used in the baseline
(a=0.93).

Procedure

The participants provided verbal and written informed consent to
participate in the present study. The subjects completed a separate
response booklet with structured, anonymous, and selfreported
questionnaires. The questionnaires included occupational stress
scale, Pittsburgh sleep quality index, Maslach burnout inventory-
general survey, selfrating anxiety scale, selfrating depression scale and
mindful attention awareness scale.

Statistical analysis

All data were analyzed using SPSS 25.0 software, and path analyses
were estimated in AMOS 24.0. It was conducted to describe the study
variables' associations by Pearson correlation analysis. Evaluate the
differences in the main results presented in this study. Regression
analysis was performed to examine the contributions of burnout, sleep
quality, anxiety, depression, and mindful attention to workrelated
stress. Effects with p<.05 were considered statistically significant.

RESULTS

Correlations among the workrelated stress, burnout, sleep
quality, anxiety, depression and mindful attention

The change was calculated by Pearson's correlation, which is the
soldiers' workerelated stress in relationships between the level of work-
related stress in the special environment and other factors, such as
burnout, sleep quality, anxiety, depression and mindful attention.
There were four factors positively associated with work-related stress
and one factor negatively associated with work-related stress. They were
burnout (r=0.620, P<0.01), sleep quality (r=0.605, P<0.01), anxiety
(r=0.468, P<0.01), depression (r=0.146, P<0.01), mindful attention (r=-
0.605, P<0.01).

Table 2: Fit Indices of work-related stress structural equation model.
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The regression analysis of burnout, sleep quality, anxiety,
depression and mindful attention to work-related stress

As several variables were associated with worlerelated stress, a
regression analysis was conducted to determine the best predictors.
In the regression analysis for workrelated stress, burnout, sleep
quality, anxiety, depression and mindful attention were entered. The
significant predictors were burnout, sleep quality, anxiety, depression,
and mindful attention for workrelated stress. It is the same as
correlation analysis, as shown in Table 1.

Table 1: Regression analysis in work-related stress (n=1085).

Occupational stress scale (Work-related stress)

N
B S.E. (B) p T P
Constant 9.404 2.522 3.730 0.000
Burnout  6.017 0.320 0.411 18.791 0.000
Sleep 0.807 0.074 0.246 10902 0.000
quality
Anxiety  0.199 0.024 0.182 8.433 0.000
Depression  -0.052 0.025 0.041 2.060 0.040
Mindful = 19 0.018 0252 -10.965  0.000
attention

Path analysis: Examining the role of workrelated stress
between burnout, sleep quality, anxiety, depression and
mindful attention

We examine the research model, investigating the relationships
between workrelated stress and burnout, sleep quality, anxiety,
depression and mindful attention. The exogenous variables were sleep
quality, anxiety, depression and mindful attention. The mediating
variable was burnout. The path of worlerelated stress had four direct
paths(sleep quality—work-related stress, anxiety—workrelated stress,
mindful attention—work-related stress, burnout—worlkerelated stress),
as shown in Figure 1. This analysis yielded well-adjusted goodness of
fit: y? /df=3.478. When it is not more than five, the model is accepted.
Furthermore, the RMSEA=0.048, other fit indices are more significant
than 0.90 by a comprehensive examination. The index data domain
model fits well (p<0.01), as shown in Table 2.

Residual root  Goodness of fit Adjusted . 'Goodness‘of fie Standard fit Incremental fit Comparative fit
Model A goodness of fit  index of simple . . 5
mean square index . index index index
index effect
Default model 0.869 0.998 0.978 0.095 0.997 0.998 0.998
Saturated model 0.000 1.000 1.000 1.000 1.000
Independent 31.256 0.550 0.370 0.393 0.000 0.000 0.000
model
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Figure 1: Examination of path model of work-related stress. Note: e1-e2: Represent content in box respectively;
a: p<0.05.
DISCUSSION Path analysis of this study indicated that burnout partially mediated

This study clearly explains the influences of workrelated stress
for soldiers living in a special environment and provides several
adequate scientific evidence to decrease workrelated stress levels.
Moreover, it covers the shortage of past research regarding the soldiers'
relationships between work-related stress and sleep quality with special
environmental experience, let alone the relationship among work
related stress, mindful attention, depression, anxiety and burnout in
the field of the special military environment.

The correlations of the workrelated stress and its influencing
factors were explored. Workrelated stresses of the soldiers had
significant positive correlations with burnout, sleep quality, anxiety
and depression, were negatively correlated with mindful attention
awareness. Previous research also proposed the relationships between
workerelated stress, sleep quality, burnout, depression, anxiety, and
mindful attention. However, all of the researchers took different crowds
as the investigation object. They just studied the relationships between
two or three factors among the above factors or a group of people with
special occupational experience—workrelated stress, depression and
sleep quality [48]. Workerelated stress, depression, anxiety in nurses
[49]. Workerelated stress and burnout [50]. In this study, we have
proved the relationships among those factors for soldiers with special
environmental experiences are believable, and they would be useful to
decrease the level of workerelated stress through these factors.

Burnout, sleep quality, anxiety, depression and mindful attention
could predict soldiers' level of workrelated stress (explaining rate
63.6%). The previous study has similarly indicated that burnout is
the predictive variable of workerelated stress [51]. Depression, anxiety
and mindful attention were separately confirmed to predict stress in
different persons [52-54], but few reports on the relationship between
mindful attention and work-related stress and similar studies on
soldiers have not to mention. From this study, the results just made up
for this shortcoming.

A few studies have found that burnout significantly predicts work-
related stress and significantly predicts physical and mental health
symptoms. This means that burnout plays an intervening role in the
relationship between work-related stress and overall health, and this
type of health problem is defined explicitly as symptoms related to
anxiety, depression, physical symptoms and social dysfunction [55,56].
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the effects of mindful attention, sleep quality on workrelated stress,
burnout also totally mediated the relationship of depression and
workrelated stress, and anxiety directly affects workrelated stress.
Based on this study's findings, burnout is a critical regulating factor
in the mechanism of workrelated stress, which is consistent with the
conclusion of Natasha [57]. Although it is known that compared
with other special occupation groups, the level of burnout of military
personnel is higher [22], and the workrelated stress and burnout are
caused by exposure to stressful environments, resulting in poor health
of military personnel [58]. Studies have confirmed that stressors such
as military missions, conflicts with peers, high workload and work
demand, and inadequate supervision and lack of support are all
related to poor physical and mental health [59,60].

Soldiers working in special environments have specific social
characteristics. Unlike most soldiers, they usually work in exceptional
workplaces with high radiation, plateaus, and enclosed places. The
complexity of work tasks and exposure to special environmental
influences cause them to produce more stress. In this case, due to
the lack of necessary social support such as family encouragement
and relatives' company, they usually do not have the appropriate
time and opportunity to deal with these pressures, and psychological
problems occur [61]. Unhealthy psychological problems, such as
anxiety and depression, often accompany insomnia and decrease
mindful attention [47]. Similatly, after the emergence of psychological
problems, these special soldiers also lack effective ways to alleviate
the problems, and they will increasingly feel bored with work and
interpersonal communication, and become burnout and eventually
lead to accumulation of stress.

However, some limitations of this study should be considered.
First, the current research sample is relatively single. Secondly, all
participants come from the army of three special environments, not
all special environment types are included, and the gender ratio is
asymmetric. Third, the current study did not include the psychological
factors of ordinary soldiers as a controlled trial, and the results were
not sufficiently convincing. By the way, in future studies, longitudinal
studies will be conducted to study the function of stress and the
relationship between anxiety, depression, sleep quality, mindfulness
and workerelated stress.
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CONCLUSION

This study explored some of the factors that reduce work-related
stress, including burnout, sleep quality, anxiety, depression, and
mindful attention. Besides, burnout also plays a mediating role
in depression, sleep quality, and mindfulness. These findings fill
part of the knowledge gap and provide some convincing scientific
evidence to reduce the level of worlerelated stress such by providing
family companions and social support for soldiers. At the same time,
psychologists can establish more suitable psychological counseling
channels for soldiers with special environmental experiences based
on reducing soldiers' psychological problems and provide some useful
methods of decompression like Mindfulness-Based Stress Reduction
(MBSR). Future research should focus on the basic biological research
of workrelated stress and burnout, such as genetic mutations or the
neurological factors that consolidate walkingrelated stress.
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