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Abstract

Fatigue is a critical issue for female exercisers that may lead to medical errors, degradation in
performance, decreased mental acuity, and social problems. Poor sleep quality is also a contributing
factor in the fatigue that female exercisers experience. Overwork is a factor that causes poor sleep
quality in female exercisers. The aim of the present study was to investigate the relationship between
workload, fatigue, and sleep quality among female exercisers in the Sleman Regency District. A cross-
sectional study was conducted from December 2023 to March 2024 using a self-reported questionnaire
of the Workload questionnaire adapted from the National Aeronautics and Space Administration task
load index, the Leeds Sleep Evaluation Questionnaire (LSEQ), and the Subjective Self Rating of Fatigue
Assessment Scale (FAS) from the WHO Quality of Life Assessment Instrument (WHOQOL-EF) in
Sleman Regency with 200 respondents. The equation model by PLS was used to analyze the
relationship between workload, sleep quality, fatigue, and the indicators of each instrument. The results
showed female exercisers who were more than 40 years old, had children at home, had informal work,
did daily exercise in the evening, and had a work schedule in the night had a higher risk of fatigue and
poorer sleep quality than those below 40 years old who didn't have children at home, had formal work,
did daily exercise in the morning, and had a work schedule in the morning. Fatigue, sleep quality, and
workload are measured by a subjective self-rating test. The training load and intensity of exercise
programs influenced fatigue levels, which simultaneously affected sleep quality. Female exercisers may
face challenges in balancing exercise with other commitments, such as family responsibilities, leading
to overtraining and resulting in fatigue. The equation model test showed a significant relationship
between sleep quality and the level of perceived fatigue (p-value = 0.000). It can be concluded that
fatigue has a greater relationship with causing fatigue in female exercisers. So, the effort of setting the
capacity of the workload is very important to improve sleep quality and reduce the risk of work fatigue.
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INTRODUCTION

Fatigue refers to a decline in the ability to withstand physical exertion, and its
underlying causes are often activity-specific [1]. Factors such as excessive physical
activity, inadequate rest periods, poor physical fithess, insufficient or over-intensive
training, and stress can contribute to the onset of fatigue [2]. There are two distinct
types of fatigue: mental fatigue, which results from prolonged mental exertion and can
manifest as disinterest or saturation, and physical fatigue, which arises from physical
or muscular activity [3]. It could be state as emotional, and mental exhaustion that
results from prolonged exposure. Research conducted by [4]states that the strongest
relationship was between fatigue and sleep quality. The result indicated that
participants who reported poor sleep quality also reported higher fatigue. Similarly,
state fatigue (i.e., current mood) was associated with worse sleep quality. These
findings are of interest because it continues to support recent evidence that the
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relationship of workload with fatigue and sleep quality for active woman who needs
more to be studied.

Female exercisers are women who engage in physical exercise as part of their regular
routine or for various purposes such as fitness, health, recreation, or sport. They
participate in a wide range of activities aimed at improving their physical fitness,
strength, flexibility, and overall well-being. Female exercisers may have diverse
motivations for engaging in physical activity, including improving fitness and health,
managing weight, reducing stress, enhancing mood, boosting self-confidence, and
enjoying social interactions. They may also face unique challenges and considerations
related to exercise, such as hormonal fluctuations, pregnancy and postpartum
considerations, and societal expectations regarding body image and athleticism [5,
6].Based on the data from the Central Bureau Statistics of Indonesia (BPS) in 2019,
there were 52 million female workers in Indonesia, where 7.9 million of them worked
in the manufacturing industry sector.

According to the Central Bureau of Statistics of Indonesia, compared to the prior year
in 2017, the percentage of female workers in 2019 slightly rose from 55.4% to 55.5%
[7, 8]. Increasing the number of female workers in sport area of their productive age
may cause fatigue, which is a problem in work health and safety that may lead to injury
and accidents. The management of work health and safety is important to achieve
healthy, safe, and productive workers. Fatigue is caused by several factors, including
job demands, type of work, work environment (noise, lighting, heat stress, vibration),
changes in the biological clock of workers, and the need to adapt to their work [9,10].

Research conducted on American workers stated 37.9% of the total workers
experienced fatigue. Meanwhile, research conducted in Indonesia stated that the
prevalence of fatigue in workers was high, reaching 65 percent [11]. However, recent
studies don’t explore the effect of workload to the fatigue and sleep quality. How
workload relates to each of these constructs remains unclear, particularly within female
exercisers with double job (exercisers and worker at home). We hypothesized that
work quality has relationship to the sleep quality and the fatigue as highly predictive of
aspects.

Based on the background of research, the aims of this study are to investigate the
relationship between workload, fatigue, and sleep quality among female by exploring
the impact of various factors, such as job demands, work environment, and the fatigue
levels of female workers engaged in physical exercise. The gap of this research is
investigating the relationship of workload with fatigue and sleep quality among female
exercisers who have multiple roles and responsibilities (work at home and outside
home).

The outcomes derived from this paper will offer valuable perspectives regarding the
complex interplay between workload, fatigue, sleep quality, and exercise participation
among female workers, with the goal of informing strategies for promoting health,
safety, and productivity in this population. In order to achieve the aims of this study,
this research raises three main research questions:

RQ1: How does the influence of workload on the fatigue of female exercisers?
RQ2: How does the influence of workload on the sleep quality of female exercisers?
RQ3: Does the workload have a relationship with fatigue and sleep quality?
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METHODS AND MATERIALS
Study Design, Settings and Participants

This study used a cross-sectional survey research design to determine the relationship
between workload, sleep quality, and work fatigue among female excersicers. This
research was conducted from December 2023 to April 2024 in Sleman Regency,
Special Region of Yogyakarta, Indonesia. Sampling was carried out by taking into
account the inclusion and exclusion criteria that had been set, and the total number of
samples was 200 female exercisers with a variety of personal backgrounds. The
sample inclusion criteria in this study were women between the ages of 18 and 50,,
doing regular sports activities, being married, and having a job. The sample exclusion
criteria in this study were that they were women over 50 years old, did not do regular
sports activities, were not married, and did not have a job. Everyone in the sample
received an invitation to join the study and a questionnaire via social media. They were
asked to answer the self-item test via Google Form for 90 minutes of one-day
observation. Questions encompass demographics, workload, fatigue, and sleep
guality. We excluded 21 respondents who did not fulfill the criteria of inclusion, leaving
an analytical sample of 200 female exercisers. Demographic variables included age
(range 18-50 years old), which divided into two groups (“<40 years” or “>40 years”):
children living at home (“yes”, “no”), exercise schedule type (“morning only” or
“evening/night only”), workplace (“formal” and "informal"), and work schedule type
(“morning only” or “night only”). Formal jobs are for women who work in the
government, banking, education, healthcare, and manufacturing industries. The
informal jobs are for women who are not regulated by the government, such as
salespeople, laborers, and waiters who do a lot of activity and movement. These
variables were moderating variables. Several variables were treated as both
continuous and categorical, depending on the analysis.

Instruments
Independent Variables

The independent variable in this study was the workload. The workload data was
collected on self-reported workload through questionnaire. The workload assessment
is an adaptation of the National Aeronautics and Space Administration task load index.
This tool has been extensively validated, with its use reported in more than 500
publications since its development [12]. An adaptation of the tool is presented in Figure
1. For each of the six items, participants place an ‘x’ on a line 10 cm in length, which
is subsequently converted to a numerical value for each of the items. In addition,
assessment of total workload can be completed by simply summing the scores of the
six subscales. NASA TLX has six aspects [13] namely (1) Mental demand (MD) is
measuring activities mental and perceptual to see, remember, and find; (2) Physical
demand (PD) is measuring the number of physical activities that needed (example:
pull, push, rotate, etc.); (3) Temporal demand (TD) is measuring time pressure that felt
during work whether the work can be done slowly, or quickly so that is feels tiring; (4)
Performance (P) is the success of workers in carrying out their duties and how they
are satisfied with the results of their work; (5) Frustration (FR) is how many workers
feel insecure, desperate, offended, or disturb when doing their work; (6) Effort (EF) is
amount of hard work that workers need to achieve the required level of performance.
Given the small sample size, an a priori decision was made to eliminate extreme
performance outliers from the analysis.
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Figure 1: Workload Questionnaire Adapted from the National Aeronautics and
Space

Administration task load index
Dependent Variables

Dependent variables in this study were fatigue and sleep quality. Fatigue was
measured instrument developed by Michielsen and colleagues [14] analyzed the
scale’s psychometric properties and found an internal consistency of 0.90. Results on
the scale also correlated highly with the fatigue-related subscales of other measures
like the Checklist Individual Strength. This study use ten items related to
musculoskeletal complaints in the body. Each item of the FAS is answered using a
five-point, Likert-type scale ranging from 1 (“never”) to 5 (“always”). ltems 4 and 10 are
reverse-scored. Total scores can range from 10, indicating the lowest level of fatigue,
to 50, denoting the highest. The first 5 item questions investigate physical fatigue, the
other 5 investigate mental fatigue. The following 10 statements refer to how you
usually feel as clearly presented in Table 1.
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Table 1. FAS Questionnaire Adapted from [14] and WHOQOL

e eve O e e Reg a Ofte A a
| am bothered by fatigue (WHOQOL) 1 2 3 4 5
| get tired very quickly (CIS) 1 2 3 4 5
| don’t do much during the day (CIS) 1 2 3 4 5
| have enough energy for everyday life
(WHOQOL) 5 4 3 2 1
Physically, | feel exhausted (CIS) 1 2 3 4 5
| have problems starting things (FS) 1 2 3 4 5
| have problems thinking clearly (FS) 1 2 3 4 5
| feel no desire to do anything (CIS) 1 2 3 4 5
Mentally, | feel exhausted (FS) 1 2 3 4 5
When | am doing something, | can 5 4 3 2 1
concentrate quite well (CIS)
The abbreviations after the items indicate the scale from which the items has been abstracted. The
following are the scales of CIS (Checklist Individual Strength), WHOQOL (World Health Organization
Quality of Life Assesment Instrument) and FS (Fatigue Scale).
Reprinted from Michielsen et al. [14,15]

Leeds sleep evaluation was measured instrument developed by [16]. The Leeds Sleep
Evaluation Questionnaire (SEQ) contains ten questions pertaining to four consecutive
aspects of sleep: getting to sleep (GTS) — (1, 2, 3), quality of sleep (QOS) - (4, 5),
awakening from sleep (AFS) — (6, 7), and behaviour following wakefulness (BFW) —
(8, 9, 10). Parrot and the collegous analyzed the Leeds scale’s psychometric
properties and found an internal consistency of 0.90. Each item of the SEQ is
answered using a ten-point. Total scores can range from 1-10, indicating the lowest
level of sleep quality to 10, and 100 denoting the highest. The components scores
were asummed and reported as sleep quality score.

Instructions: To answer this guestionnaire, please check vertically on the line according to
your degree of perception. Place an “X" on the line, between 0 (low) and 100 (high). Cross in
the middle of the line = neutral, no change as compare to usual.

Compared to your habit: How would you describe the way you currently fall asleep?

1. More difficult Easier

2. Slower More Quickly

3. Ifeltless sleepy I felt more sleepy

Compared to your normal sleep: How to describe the quality of vour sleep?
4. More restless Calmer
5. More waking periods Less waking periods

Compared to your habit: How did your awakening after this night?
6. More difficult Easier
7. Need more time Need less time

How did you feel today when you woke up?
8. Twed

How do you feel now?
G, Tired Alert

Compared to your habit: how do vou describe your degree of balance and coordination
when you wake up?
10.  More disrupted Less disrupted

Figure 2: Leeds Sleep Questionnaire adapted from [16] Statistical Analysis
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The data collected from the instruments were analyzed to examine the relationships
between dependent and independent variables. The high values of Cronbach’s alpha
suggested that the instruments had good reliability level and a good internal
consistency of the scales. This means that the items within each scale are closely
related and consistently measure the same construct. For investigating the influence
of workload to fatigue and sleep quality, data analysed using path coefficient analysis.
Furthermore, the inter-item correlation matrix provided insights into the relationships
between the variables. Direct and indirect associations among variables were
examined to evaluate a model by proposing a predetermined set of relationships
based on theoretical, empirical, and general knowledge. A partial least square (PLS)
approach was employed because of the exploratory nature of the present study. All
data analyses were conducted using the Smart PLS Version 3.0 software [17] and
SPSS. The structural model determines the strength and significance of the model
relationships. The model fit was assessed using various indexes [18]. The model fit
statistics accorded with the suggested criteria demonstrating a good fit between the
model and data as clearly presented in Table 2.

Table 2: Good Criteria of Model [18]

Category \ Measure Recommended Criterion

SRMR Accaptable if < 0.1

Goodnees of Fit Model NE] Accaptable if < 1

The closer the NFI to 1, the better the fit

Outer Loading Accaptable if > 0.7

Outer Model AVE Contruct Reflective | Accaptable if > 0.5
Cronbach’s Alpha Accaptable if > 0.7
Path Coeficient Accaptable if p< 0.05

Inner Model R-adjusted Accaptable if original sample > 0.6
t-value Accaptable if > 1.96

RESULTS OF RESEARCH

The descriptive analysis was performed on workload, fatigue, and sleep quality, as
presented in Table 3. In summary, Table 4 provided a helpful numerical overview of
model fit, where the equation models have fulfilled the standard requirement, which
was applicable to the recommended criterion. A strong positive correlation with an
adjusted an Adjusted R of 0.821 between workload with sleep quality and workload
with fatigue of 0.703 was presented in Table 4.

It indicated that individuals with a greater workload also tend to increase the score of
fatigue and poor sleep quality. Based on the path analysis, variable workload had a
significant direct relationship with fatigue and sleep quality. The detailed result analysis
can be seen in the attachment pages. Therefore, it could be concluded that the result
analysis of the Goodness of Fit Model, Outer Model, and Inner Model have fulfilled the
standard requirement.
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Table 3: Descriptive Statistics

Variable Indicator Std. S.td'. Cronbach’s
Error Deviation Alpha
Fatigue <40 99 | 39.29 | 1.13 113
Age >40 101 | 40.28 1.25 124 0.98
Sleep Quality <40 99 | 20.94 .88 .089
>40 101 | 21.75 1.06 .105
Fatigue No Chi!dren 114 | 39.19 1.24 116
Children Yes Children| 86 | 40.59 .83 .090
at home Sleep Qualit No Children | 114 | 20.89 .87 .081
P Y[es Children| 86 | 21.95 | .98 106 0.96
. Formal 89 39.19 1.26 133
. Fatigue
Mogleratlng Workplac Informal 111 | 40.27 | 1.09 104 0.99
Variables Sleep Quality Formal 89 | 20.89 .93 .098 '
Informal 111 | 22.72 | 1.01 .096
Daily Fatigue Morning 99 | 3918 | 121 122
exercise Evening 101 | 40.39 | 1.06 .106 098
schedule Sleep Quality Morning 99 | 20.88 .90 .091 '
type Evening 101 | 21.81 | 1.00 .099
. Morning 93 39.22 1.25 .130
\S’\éﬁg‘ e Fatigue Night 107 | 40.28 | 1.10 107 0.95
type Sleep Quality M_ornlng 93 | 20.93 .90 .094
Night 107 | 21.71 1.05 .102
Mental Demand 200 .69 .05 8.10
Physical Demand 200 .69 .05 7.90
Independent Time Demand 200 .86 .06 8.39
Varibles Workload ["E 40+ Demand 200 | 79 | .05 7.83 0.756
Performance Demand 200 .84 .06 7.94
Frustation/Anxiety 200 42 .03 8.80
. Physical Fatigue 200 | 40.26 | 1.46 .103
Fatigue I pental Fatigue 200 | 39.33 | 1.19 1085 0.935
Getting to Sleep (GTS) 200 | 25.32 | 1.67 119
Dependent Quality of Sleep (QOS) 200 | 1741 | 1.20 .085
Variables Sleep Awakening from Sleep
Quality (AFS) 200 | 17.04 .73 .052 0.833
Behaviour Following
Wakefulness (BFW) 200 | 2565 1.23 088

The descriptive data of this study was analysed using SPSS as presented in Table 3,
and for the structural equation model, the interaction value was analysed using Smart
PLS as presented in Table 4. The higher R-square adjusted means a higher
relationship between workload, fatigue, and sleep quality. It means the higher
workload of female exercisers would have a greater influence on fatigue and sleep
guality. Based on the data above, female exercisers who were more than 40 years old,
had children at home, had informal work, did daily exercise in the evening, and had a
had a work schedule in the night got more risk of fatigue and poor sleep quality than
those below 40 years old who didn't have children at home, had formal work, did daily
exercise in the morning, and had a had a work schedule in the morning.

Table 4;: Model Fit

Model Fit Saturated Model Estimated Model
SRMR 0.089 0.119
d_ULS 0.903 1.064

d G 1.056 1.166

Chi-Square 999.914 1033.207

NFI 0.622 0.610
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Tabel 5: R-Square Adjusted

Variable ‘ R-Square R-Square Adjusted

Fatigue 0.705 0.703
Sleep Quality 0.822 0.821

Tabel 6: Path Coefficient
Original Sample Standard

T Statistics | p-values

Variables Sample Mean  Deviation (|O/STDEV]) (<0.05)

(M) (STDEV)

Work Schedule -> Fatigue . 0.329
Work Schedule -> Sleep Quality 0.258 0.259 0.255 2.063 0.027
Daily Exercise -> Fatigue 0.281 0.289 0.109 2.582 0.010
Daily Exercise -> Sleep Quality 0.216 0.214 0.068 3.193 0.001
Age -> Fatigue 0.204 0.207 0.261 3.270 0.044
Age -> Sleep Quality 0.349 0.355 0.438 2.356 0.022
Children at home -> Fatigue 0.341 0.315 0.252 2.277 0.024
Children at home -> Sleep Quality 0.145 0.150 0.067 2.173 0.030
Workplace -> Fatigue 0.206 0.201 0.310 3.355 0.016
Workplace -> Sleep Quality 0.114 0.112 0.052 2.199 0.028
Workload -> Fatigue 0.857 0.850 0.039 22.244 0.000
Workload -> Sleep Quality 0.892 0.896 0.031 28.455 0.000
Mental F Physical F

Work Sched...

Daily Exercise

/ Fatigue

Daily Exercise

Effort o
LN Age
Frustation \
Mental D :__}__ ’ Age
Performance :7 \ Children
0.000
Physical D Workload -
s hildren at Home

Time
o028

T —
.— Workplace
Quality of Sjeep
Workplace
AFS BFW GTS Qos

Figure 3: p-value of Structural Equation Model

The green circles represent the moderating variables of work schedule, daily exercise,
age, children at home, and workplace. Blue circles represent the variables of workload
(independent variables), fatigue, and sleep quality (dependent variables). Yellow
circles represent the indicators of variables. The score across the line is the p-value.
The diagram above showed that there was an influence of workload on fatigue and
sleep quality in female exercisers, with a p-value <0.05. There was a relationship
between workload and sleep quality among female exercisers with an R-value > 0.6.
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DISCUSSION
The Influence of Workload on the Fatigue for Female Exercisers

Studies indicate that both the intensity and volume of physical activity significantly
impact fatigue levels. High training loads without adequate recovery lead to increased
fatigue, impacting performance and overall well-being. high-intensity training can lead
to significant fatigue if not balanced with adequate recovery periods. Overtraining,
characterized by excessive physical workload without sufficient rest, results in chronic
fatigue, impaired performance, and increased risk of injuries [19,20]. Women in
physically demanding jobs, excessive workload contributes to higher fatigue levels.
Research focusing on female workers in informal sectors found that increased
workload is a significant predictor of occupational fatigue. This relationship
underscores the importance of managing workload to maintain health and productivity
in various settings [19,21,22]. Another aspect is the interaction between mental and
physical workload. High cognitive demands combined with physical exertion can
exacerbate fatigue. This interaction is crucial in understanding how different types of
workloads affect overall fatigue and performance in female exercisers [19,20,22].
Female exercisers in this study focus on female workers whi doing regular exercise
activities. Studies on female workers in informal sectors reveal that excessive
occupational workload contributes to higher fatigue levels. Factors such as long
working hours, physically demanding tasks, and lack of adequate rest periods are
significant predictors of occupational fatigue. These findings emphasize the need for
effective workload management strategies in the workplace to reduce fatigue and
enhance productivity [23].

The Influence of Workload on the Sleep Quality of Female Exercisers

Studies on female workers in various sectors highlight that excessive occupational
workload contributes to poor sleep quality. Long working hours, high physical
demands, and inadequate rest periods result in increased fatigue and disrupted sleep.
Addressing workload through better work schedules and rest periods can enhance
sleep quality for female exercisers who having work at home and outside home
[24,25]. Age is another important factor affecting sleep quality. Younger individuals
generally have better sleep quality compared to older adults. As people age, the
prevalence of sleep disturbances increases due to various physiological changes and
the onset of chronic conditions. In a study of nurses, those over 30 years of age
reported poorer sleep quality and higher levels of depressive symptoms compared to
their younger counterparts. The relationship between age and sleep quality is also
influenced by the cumulative effect of stress and workload over time [25,26]. Having
children significantly impacts sleep quality, especially for working parents. The
demands of childcare, particularly in younger children, can lead to frequent night
awakenings and reduced sleep duration. This is compounded by work-related stress,
creating a challenging environment for maintaining good sleep quality. Studies indicate
that parents, especially mothers, often report poorer sleep quality compared to their
childless counterparts. The stress of balancing work and family responsibilities
contributes to this trend [26,27]. The interaction between workload, age, and having
children creates a complex scenario for sleep quality. Older parents with high
workloads tend to experience the worst sleep outcomes. The stress from high job
demands combined with the responsibilities of childcare exacerbates sleep
disturbances. For instance, married nurses with children reported higher levels of
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work-family conflict, which significantly impaired their sleep quality. Effective
management of workload and support for childcare responsibilities are essential to
mitigate these effects [25,28]. Informal jobs need high workload leads to increased
fatigue and stress, negatively impacting sleep. Age exacerbates sleep disturbances
due to physiological changes and the cumulative effect of stress. Having children adds
to the burden, especially when coupled with high workload, leading to significant sleep
disruptions.

The Relationship of Workload With Fatigue and Sleep Quality of Female
Exercisers

Workload, both physical and mental, significantly impacts sleep quality. High
workloads lead to increased stress and fatigue, which disrupt sleep patterns. This is
particularly evident in professions with demanding physical and cognitive tasks. For
instance, nurses with high workloads experience poorer sleep quality, characterized
by reduced sleep duration and frequent awakenings [26,29]. Age is a critical factor
influencing sleep quality. As individuals age, sleep disturbances become more
prevalent due to physiological changes and the accumulation of stress over time.
Studies indicate that older adults tend to have poorer sleep quality compared to
younger individuals. This trend is also seen in female exercisers, where older age is
associated with increased sleep issues [29-31]. Having children at home can
significantly affect sleep quality, especially for working parents. The demands of
childcare, particularly with younger children, lead to frequent night awakenings and
reduced sleep duration. This effect is compounded by work-related stress, making it
challenging to maintain good sleep quality. Mothers, in particular, report poorer sleep
guality compared to childless women, as balancing work and family responsibilities
increases stress and sleep disruptions [32—34].

The type of workplace also influences sleep quality. Formal workplaces with structured
environments and regulated work hours tend to offer better conditions for maintaining
good sleep quality. In contrast, informal workplaces, often characterized by irregular
hours and higher physical demands, can contribute to poorer sleep quality. Female
exercisers working in informal sectors may face more significant sleep challenges due
to less predictable schedules and higher stress levels [35,36].Work schedules have a
profound impact on sleep quality. Night shifts and rotating schedules are particularly
detrimental, as they disrupt the body's natural circadian rhythms. Female exercisers
working night shifts often report poorer sleep quality, including difficulties falling asleep
and maintaining sleep, compared to those working morning shifts. Shift work can lead
to chronic sleep deprivation and associated health problems [37-39].

CONCLUSION

This study provides us with some interesting insights about the influence of workload
on both fatigue and sleep quality in female exercisers and highlights several critical
factors. High-intensity training and excessive physical workload, without adequate
recovery, significantly contribute to increased fatigue, impacting performance and
overall well-being. Similarly, demanding job conditions, especially in informal sectors,
exacerbate fatigue due to long working hours, physically demanding tasks, and
insufficient rest periods. Moreover, high workloads also detrimentally affect sleep
quality. Female exercisers with high physical and cognitive demands experience
disrupted sleep patterns, characterized by reduced sleep duration and frequent
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awakenings. This issue is compounded by age, with older individuals facing more
pronounced sleep disturbances due to physiological changes and accumulated stress.
Additionally, having children adds to the complexity, as childcare responsibilities
further disrupt sleep, particularly for working mothers. Effective management of
workloads through structured work environments and better work schedules is
essential to mitigating these adverse effects. Providing adequate recovery periods,
support for childcare responsibilities, and minimizing night shifts or rotating schedules
can help improve both fatigue levels and sleep quality for female exercisers. These
measures are crucial for maintaining health and productivity across different settings.

References

1)

2)

3)

4)

5)

6)
7
8)

9)

10)

11)

12)

13)

14)

15)

16)

17)

Davis HL, Alabed S, Chico TJA. Effect of sports massage on performance and recovery: a
systematic review and meta-analysis. BMJ Open Sport Exerc Med 2020;6:e000614.
https://doi.org/10.1136/bmjsem-2019-000614.

Bedford S, Robbins D. The Acute Effects of Massage are Not Detrimental to Grip Strength in Sub-
Elite Racquet Players. Medicine & Science in Tennis 2016;21.

Fleckenstein J, Wilke J, Vogt L, Banzer W. Preventive and Regenerative Foam Rolling are Equally
Effective in Reducing Fatigue-Related Impairments of Muscle Function following Exercise. J Sports
Sci Med 2017;16:474-9.

Pastier N, Jansen E, Boolani A. Sleep quality in relation to trait energy and fatigue: an exploratory
study of healthy young adults. Sleep Science 2022;15:375-9. https://doi.org/10.5935/1984-
0063.20210002.

President of the Republic of Indonesia. Law of the Republic of Indonesia Number 3 of 2005
concerning the National Sports System. Indonesia: 2005.

Husdarta HJS. Sports Psychology. Bandung: Alfabeta; 2010.
National Statistics Agency. Working Conditions in Indonesia February 2019. Jakarta: 2019.

Subdirectorate of Employment Statistics. Labor Force Situation In Indonesia February 2019.
Jakarta: 2019. https://doi.org/10.21002/jepi.2019.09.

Beers T. Flexible schedules and shift work: replacing the “9-to-5” workday. Bureau of Labor
Statistics, U.S. Department of Labor. Mon Labor Rev 2017:33-40.

Umami MK, Subagyo. The Effect of Duration and Break Intervals on Worker Productivity. Gajah
Mada University, 2014.

Ananda DE, Mustopa. The Relationship between Work Shifts, Physical Work Environment and
Workload with Work Fatigue of Production Section Employees at PT. Medifarma in 2022. Journal
of Health and Medicine 2023;2:76—82. https://doi.org/10.56127/jukeke.v2i1.604.

Hart S. NASA-task load index (NASA-TLX): 20 years later.
Http://HumansystemsArcNasaGov/Groups/TLX/TIxpublicationsHtml 2010.

P.A. Hancock, N. Meshkati. Development of NASA-TLX (Task Load Index): Results of Empirical a
n d Theoretical Research. San Jose, California: 1988.

Michielsen HJ, De Vries J, Van Heck GL. Psychometric qualities of a brief self-rated fatigue
measure the fatigue assessment scale. J Psychosom Res 2003;54:345-52.

World Health Organization (WHO). The World Health Organization quality of life assessment
(WHOQOL): Position paper from the World Health Organization. Soc Sci Med 1995;41:1403-9.
https://doi.org/10.1016/0277-9536(95)00112-K.

Parrott A, Hindmarch |. Factor analysis of a sleep evaluation questionnaire. Psychol Med
1978;8:325-9.

Hair JF, Hult GTM, Ringle CM, &, Sarstedt M. A Primer on Partial Least Squares Structural
Equation Modeling (PLS-SEM). Third Edition. Thousand Oaks, CA.: Sage; 2022.

1735 JULY Volume 21 Issue 07


http://www.commprac.com/

18)

19)

20)

21)

22)

23)

24)

25)

26)

27)

28)

29)

30)

31)

32)

33)

34)

WWw.commprac.com
ISSN 1462 2815

Muhson A. Analisis Statistik dengan SmartPLS: Path Analysis, Confirmatory Factor Analysis, &
Structural Equation Modeling. vol. 1. 1st ed. Yogyakarta: UNY Press; 2022.

Christiani Berek N, Putu Ruliati L, Ndun HJ, Nabuasa DJ. The Influence of Workload, Work Fatigue,
and Work Behavior on Work Accidents for Female Workers in Informal Sectors in Kupang City.
Jurnal Ergonomi Indonesia 2022;8:30—6. https://doi.org/10.24843/JE1.2022.v08.i01.p04.

da Silva CCM, Santos AB dos, Leoci IC, Leite EG, Antunes EP, Torres W, et al. The Association
between Perceived Stress, Quality of Life, and Level of Physical Activity in Public School Teachers.
Int J Environ Res Public Health 2024;21:88. https://doi.org/10.3390/ijerph21010088.

Foster |, Byrne PJ, Moody JA, Fitzpatrick PA. Monitoring Training Load Using the Acute: Chronic
Workload Ratio in Non-Elite Intercollegiate Female Athletes. vol. 3. 2018.

Hiestand S, Forthun I, Waage S, Pallesen S, Bjorvatn B. Associations between excessive fatigue
and pain, sleep, mental-health and work factors in Norwegian nurses. PL0oS One
2023;18:e0282734. https://doi.org/10.1371/journal.pone.0282734.

Choi H, Lee S, Jeon M-J, Min Y-S. Relationship between long work hours and self-reported sleep
disorders of non-shift daytime wage workers in South Korea: data from the 5th Korean Working
Conditions Survey. Ann Occup Environ Med 2020;32. https://doi.org/10.35371/aoem.2020.32.e35.

van der Hulst M. Long workhours and health. Scand J Work Environ Health 2003;29:171-88.
https://doi.org/10.5271/sjweh.720.

Yamauchi T, Sasaki T, Takahashi K, Umezaki S, Takahashi M, Yoshikawa T, et al. Long working
hours, sleep-related problems, and near-misses/injuries in industrial settings using a nationally
representative  sample of workers in Japan. PL0oS One 2019;14:e0219657.
https://doi.org/10.1371/journal.pone.0219657.

Mohamed BES, Ghaith RFAH, Ahmed HAA. Relationship between work—family conflict, sleep
quality, and depressive symptoms among mental health nurses. Middle East Current Psychiatry
2022;29:19. https://doi.org/10.1186/s43045-022-00183-3.

Pucci G, Reis RS, Rech CR, Hallal PC. Quality of life and physical activity among adults:
population-based study in Brazilian adults. Quality of Life Research 2012;21:1537-43.
https://doi.org/10.1007/s11136-011-0083-5.

Bannai A, Tamakoshi A. The association between long working hours and health: A systematic
review of epidemiological evidence. Scand J Work Environ Health 2014;40:5-18.
https://doi.org/10.5271/sjweh.3388.

Ezati M, Keshavarz M, Barandouzi ZA, Montazeri A. The effect of regular aerobic exercise on sleep
quality and fatigue among female student dormitory residents. BMC Sports Sci Med Rehabil
2020;12:44. https://doi.org/10.1186/s13102-020-00190-z.

Buckley C, Stokes M, Samuel D. Muscle strength, functional endurance, and health-related quality
of life in active older female golfers. Aging Clin Exp Res 2018;30:811-8.
https://doi.org/10.1007/s40520-017-0842-4.

Metri KG, Raghuram N, Narayan M, Sravan K, Sekar S, Bhargav H, et al. Impact of workplace
yoga on pain measures, mental health, sleep quality, and quality of life in female teachers with
chronic musculoskeletal pain: A randomized controlled study. Work 2023;76:521-31.
https://doi.org/10.3233/WOR-210269.

Conn VS, Hafdahl AR, Cooper PS, Brown LM, Lusk SL. Meta-Analysis of Workplace Physical
Activity Interventions. Am J Prev Med 2009;37:330-9.
https://doi.org/10.1016/j.amepre.2009.06.008.

Arslan SS, Alemdaroglu i, Karaduman AA, Yilmaz OT. The effects of physical activity on sleep
quality, job satisfaction, and quality of life in office workers. Work 2019;63:3-7.
https://doi.org/10.3233/WOR-192902.

de Camargo EM, Piola TS, dos Santos LP, de Borba EF, de Campos W, da Silva SG. Frequency
of physical activity and stress levels among Brazilian adults during social distancing due to the
coronavirus (COVID-19): cross-sectional study. Sao Paulo Medical Journal 2021;139:325-30.
https://doi.org/10.1590/1516-3180.2020.0706.r1.0802021.

1736 JULY Volume 21 Issue 07


http://www.commprac.com/

35)

36)

37)

38)

39)

WWw.commprac.com
ISSN 1462 2815

Dalri R de C de MB, Silva LA da, Mendes AMOC, Robazzi ML do CC. Nurses’ workload and its
relation with physiological stress reactions. Rev Lat Am Enfermagem 2014;22:959-65.
https://doi.org/10.1590/0104-1169.3292.2503.

Hu N-C, Chen J-D, Cheng T-J. The Associations Between Long Working Hours, Physical Inactivity,
and Burnout. J Occup Environ Med 2016;58:514-8.
https://doi.org/10.1097/J0OM.0000000000000715.

Angrave D, Charlwood A. What is the relationship between long working hours, over-employment,
under-employment and the subjective well-being of workers? Longitudinal evidence from the UK.
Human Relations 2015;68:1491-515. https://doi.org/10.1177/0018726714559752.

Bannai A, Tamakoshi A. The association between long working hours and health: A systematic
review of epidemiological evidence. Scand J Work Environ Health 2014;40:5-18.
https://doi.org/10.5271/sjweh.3388.

Proper KI, Staal BJ, Hildebrandt VH, van der Beek AJ, van Mechelen W. Effectiveness of physical
activity programs at worksites with respect to work-related outcomes. Scand J Work Environ Health
2002;28:75-84. https://doi.org/10.5271/sjweh.651

1737 JULY Volume 21 Issue 07


http://www.commprac.com/

