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ABSTRACT 

This study aimed to identify factors associated with fatigue among employees of PT. XYZ in Medan, a 

futures brokerage firm where preliminary observations indicated a high prevalence of exhaustion and 

decreased alertness among employees. This study aimed to identify factors associated with fatigue. A 

descriptive analytic study with a cross-sectional design was conducted using a total population sample 

of 45 employees. Data were collected on workload (measured as %CVL), work duration, work 

environment (assessed through a questionnaire), and occupational fatigue (measured using the IFRC 

questionnaire). Univariate, bivariate (Chi-square), and multivariate statistical analyses were performed. 

The results showed that 33.3% of participants experienced fatigue. Bivariate analysis demonstrated 

statistically significant associations between fatigue and workload (p=0.015), work duration (p=0.001), 

and work environment (p=0.006). Multivariate analysis further quantified these relationships, 

identifying the work environment as the most dominant risk factor (OR=3.18), followed by work 

duration (OR=2.4) and heavy workload (OR=2.4). In conclusion, an unsafe work environment, long 

work duration, and heavy workload are significant and quantifiable risk factors for occupational fatigue, 

with the work environment serving as the strongest predictor. 
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INTRODUCTION 

Occupational fatigue is a central concern in the field of Occupational Health and Safety (OHS). 

It is defined as a protective physiological mechanism that prevents the body from sustaining 

further harm and facilitates the recovery process that follows rest (Cunningham et al., 2022; 

Dahlan and Widanarko, 2022). Despite its protective function, the term “fatigue” primarily 

denotes a condition characterized by decreased efficiency, reduced work capacity, and 

diminished overall physical endurance (Evans and Lambert, 2007; Tornero-Aguilera et al., 

2022). Symptomatically, occupational fatigue often presents as subjective complaints such as 

reduced alertness and a profound sense of exhaustion (Billones et al., 2021). 

The significance of occupational fatigue is considerable due to its widespread implications for 

the global workforce. Surveys from developed countries report that between 10% and 50% of 

workers experience work-related fatigue (Dawson et al., 2012; Wang et al., 2025; Yoon et al., 
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2023). The consequences are detrimental to both individuals and organizations. Cunningham 

et al. (2022) noted that work fatigue can directly impair productivity. Moreover, Suma’mur 

(2014) emphasized that fatigue reduces vigilance, concentration, and precision. The 

combination of delayed perception, cognitive impairment, and decreased motivation increases 

the likelihood of occupational accidents. 

The present study specifically focuses on the context of employees at the PT. XYZ. This firm 

operates as a business entity within the futures brokerage industry, specializing in Alternative 

Trading System (ATS) transactions on the Jakarta Futures Exchange. As an active brokerage, 

PT. XYZ participates in financial product transactions and facilitates trade in primary 

commodity products. The work environment within the financial services and futures trading 

sectors is often characterized by high work demands, which are potential sources of significant 

stress and fatigue for employees. 

The selection of PT. XYZ as the research site was based on preliminary observations and 

interviews with several employees. Workers frequently reported symptoms of physical 

exhaustion and lack of focus, particularly during peak transaction hours. Additionally, initial 

observations of the workplace highlighted potential environmental hazards and irregular 

working hours, necessitating a comprehensive investigation into these risk factors. The finding 

that one-third of employees experience fatigue, together with evidence that almost half work 

in unsafe conditions and a majority endure moderate workloads and long hours, highlights the 

need for further investigation. Based on this background, the primary objective of this study is 

to identify the factors influencing occupational fatigue among employees at PT. XYZ. 

METHOD 

This study employed a descriptive analytic design with a cross-sectional approach. This design 

was selected to enable observation and measurement of variables at a single point in time, with 

the aim of identifying and quantifying variables and assessing the influence of specific factors 

on occupational fatigue without researcher intervention. The study was conducted at PT. XYZ 

in Medan City, from October 2024 to January 2025. The study population included all 

employees of PT. XYZ. A total sampling technique was used, in which the entire population 

was included as the research sample, consisting of 45 participants. 

Primary data were collected directly using the Industrial Fatigue Research Committee (IFRC) 

questionnaire. Secondary data on the total number of employees were obtained from PT. XYZ. 
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The dependent variable in this study was occupational fatigue, while the independent variables 

included workload, work duration, and work environment. Workload was measured using the 

percentage of cardiovascular load (%CVL) method, in which pulse rate was manually 

measured with a stopwatch. Work duration was defined as the time elapsed from the start to 

the completion of the workday. It was categorized into 'Long' (>8 hours/day) and 'Not Long' 

(≤8 hours/day) based on national labor standards. Occupational fatigue was assessed based on 

workers’ self-reported symptoms collected through the IFRC questionnaire. 

Data analysis was conducted using three methods. First, univariate analysis was performed to 

describe the frequency distribution and percentages of each variable, with results presented in 

frequency tables. Second, bivariate analysis was conducted to examine the association between 

the independent variables (workload, work duration, and work environment) and the dependent 

variable (occupational fatigue). Hypotheses were tested using the chi-square test, with 

statistical significance set at a 95 percent confidence level (α = 0.05). Third, multivariate 

analysis was applied to evaluate the relationships among multiple variables potentially exerting 

mutual influence. 

RESULTS 

Table 1 presents the results of the univariate analysis for a total sample of 45 participants, 

focusing on four key variables: workload, work duration, work environment, and work fatigue. 

Regarding workload, the responses were concentrated in two main categories. The largest 

group, consisting of 21 participants (46.70%), reported a moderate workload, followed closely 

by 20 participants (44.40%) who described their workload as heavy. A smaller portion of the 

sample, four participants (8.90%), reported a light workload. 

For work duration, a majority of participants (27 or 60.00%) reported that their work duration 

was not long, while the remaining 18 participants (40.00%) considered their work duration 

long. Perceptions of the work environment were almost evenly divided. A slight majority of 

23 participants (51.10%) perceived their environment as safe, whereas 22 participants 

(48.90%) classified it as unsafe. 

Finally, the results for work fatigue showed that most respondents were not fatigued. Thirty 

participants (66.70%) reported no fatigue, while the remaining 15 (33.30%) reported 

experiencing fatigue. 
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Table 1. Univariate Analysis Results 

Variable Frequency (n=45) Percentage (%) 

Workload   

Moderate 21 46.70% 

Light 4 8.90% 

Heavy 20 44.40% 

Work Duration   

Not Long 27 60.00% 

Long 18 40.00% 

Work Environment   

Safe 23 51.10% 

Unsafe 22 48.90% 

Work Fatigue   

Not Fatigued 30 66.70% 

Fatigued 15 33.30% 

 

Table 2 summarizes the results of the two-stage analysis conducted to identify factors 

associated with work fatigue. In the initial bivariate (Chi-square) analysis, three variables were 

tested for their association with fatigue. All three were statistically significant. Work duration 

showed the strongest association (p=0.001), followed by work environment (p=0.006) and 

workload (p=0.015). 

 

Table 2. Bivariate, multivariate, and risk factor analysis results for work fatigue 

Variable / Factor Chi-Square Multivariate / Risk 

Factor 

Remarks 

Workload p=0.015  p=0.022 (Heavy 

workload) OR=2.4 

Significant risk factor. 

Approximately 2.4 times 

higher risk. 

Work Duration p=0.001  OR=2.4 Significant risk factor. 

Consistent risk 

magnitude with 

workload. 

Work Environment p=0.006  OR=3.18 Most influential 

variable. Highest risk 

probability (3.18 times). 
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The subsequent multivariate analysis quantified the strength of each risk factor using the Odds 

Ratio (OR). The work environment emerged as the strongest predictor of work fatigue, 

indicating that individuals in poor environments were 3.18 times more likely to experience 

fatigue (OR=3.18). Both work duration and workload also demonstrated significant 

associations, each with an OR of 2.4. The elevated risk for workload was specifically linked to 

the heavy workload category, which remained statistically significant (p=0.022). 

The remarks column of Table 2 notes that work environment and work duration are significant 

risk factors. It also identifies workload as the most influential variable, with an approximate 

threefold increase in risk, reflecting a rounded interpretation of its 2.4 Odds Ratio. 

DISCUSSION 

The initial descriptive analysis revealed a workforce under considerable strain. The vast 

majority of respondents described their workload as “moderate” or “heavy,” while very few 

classified it as “light,” indicating that high demand is nearly universal among this group. The 

workforce was also almost evenly divided in its assessment of the work environment, with 

nearly half perceiving it as “unsafe.” This split perception of safety, combined with high 

workload demands, provides important context for the finding that one-third of participants 

reported experiencing work fatigue. These results are consistent with previous research, 

particularly in high-demand healthcare settings. For example, Nemati‐Vakilabad et al. (2025) 

found that increased nursing workloads were significantly associated with higher levels of both 

acute and chronic fatigue. Similarly, Alrabae et al. (2021) reported that intensive care unit 

nurses experienced high physical and mental workloads that negatively influenced their 

perceptions of patient safety, mirroring this study’s link between heavy workload and perceived 

environmental unsafety. Collectively, the evidence indicates that high-demand work 

environments are consistently correlated with increased fatigue and diminished safety 

perceptions across various occupational contexts. 

The subsequent risk analysis confirmed that work fatigue in this cohort is a multifactorial issue, 

with the work environment, work duration, and workload emerging as significant determinants. 

This finding aligns with the established understanding that work fatigue is a complex, 

multifactorial phenomenon driven by interrelated workplace factors. Multiple studies 

substantiate this complexity. For instance, the Maastricht Cohort Study identified both 

subjective and objective work-related factors contributing to fatigue (Jansen et al., 2007). 

Similarly, a systematic review by Ghaisani & Susilowati (2025) found that workload, work 
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stress, and work climate were key contributors, while Techera et al. (2016) linked work 

environment characteristics such as noise, vibration, and temperature to fatigue risk. These 

findings emphasize that occupational fatigue arises from interacting factors that jointly shape 

worker well-being and performance. 

In this study, the work environment emerged as the strongest risk factor, suggesting that 

perceived safety is a powerful predictor of fatigue. This is supported by extensive evidence 

identifying workplace conditions as principal drivers of fatigue and as variables closely 

associated with fatigue levels (Barker and Nussbaum, 2011; Techera et al., 2016). The 

psychological mechanism is well documented: an environment perceived as “unsafe”—a 

subjective judgment shown to influence worker attitudes and behavior (McLain, 1995)— 

provokes both physical strain and psychological stress. This condition fosters hypervigilance 

and anxiety, generating a persistent cognitive and emotional burden that depletes mental 

resources and precipitates physical and psychological exhaustion. Given that nearly half of 

participants reported feeling unsafe, this factor represents a critical focus for intervention and 

a major occupational health concern requiring strategies that reduce psychological stress. 

Heavy workload and extended work duration were also identified as major contributors to 

fatigue, showing comparably strong associations. This finding is consistent with established 

occupational health models and prior research demonstrating that both factors are key drivers 

of progressive fatigue. For example, Fan & Smith (2017) found that increased workload 

directly elevates fatigue, while Cropley et al. (2020) reported that chronic high workload is 

strongly linked to both psychological (OR = 7.24) and physical (OR = 4.23) fatigue. Similarly, 

Nemati‐Vakilabad et al. (2025) confirmed significant associations between increased workload 

and both acute and chronic fatigue (p < 0.001). These results support the conceptual model of 

fatigue as a cumulative process. The descriptive data from the present study, showing that 

heavy workloads are the norm within this cohort, reinforce this interpretation. Across studies, 

the consistent pattern suggests that fatigue arises not from any single factor, but from the 

persistent combination of high demands and prolonged work duration that gradually exhausts 

the workforce (Techera et al., 2016). 

The practical implications are clear. As the strongest predictor, the work environment should 

be prioritized for intervention. Efforts should focus on identifying and addressing the root 

causes of perceived unsafety, which may include revising safety protocols, upgrading 

equipment, and improving organizational communication. In addition, the widespread 
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prevalence and high-risk nature of heavy workloads require a systemic organizational response. 

Potential measures include reassessing staffing levels, optimizing work schedules, and 

implementing task rotations to better distribute physical and cognitive demands. 

While these findings are important, they must be interpreted in light of the study’s limitations. 

The primary limitation is the relatively small sample size, which restricts the generalizability 

of the results. Furthermore, the cross-sectional design captures associations but does not 

establish causality. For example, although a heavy workload likely contributes to fatigue, it is 

also possible that fatigued individuals perceive their workload as heavier. Future research 

should aim to replicate these findings in a larger sample and employ longitudinal designs to 

explore the causal relationships between workload, work environment factors, and fatigue 

development over time. 

CONCLUSION 

In conclusion, this study identified an unsafe work environment, heavy workload, and long 

working hours as significant predictors of occupational fatigue, with the work environment 

emerging as the strongest determinant. These findings indicate that effective interventions 

should adopt a multifactorial approach that prioritizes improving perceived workplace safety 

and managing excessive workloads to safeguard worker well-being. 

REFERENCES 

Alrabae YMA, Aboshaiqah AE and Tumala RB (2021) The association between self‐reported 

workload and perceptions of patient safety culture: A study of intensive care unit nurses. 

Journal of Clinical Nursing 30(7–8): 1003–1017. 

Barker LM and Nussbaum MA (2011) Fatigue, performance and the work environment: a 

survey of registered nurses. Journal of Advanced Nursing 67(6): 1370–1382. 

Billones R, Liwang JK, Butler K, et al. (2021) Dissecting the fatigue experience: A scoping 

review of fatigue definitions, dimensions, and measures in non-oncologic medical 

conditions. Brain, Behavior, & Immunity - Health 15: 100266. 

Cropley M, Rydstedt LW and Andersen D (2020) Recovery from work: testing the effects of 

chronic internal and external workload on health and well-being. Journal of 

Epidemiology and Community Health 74(11): 919–924. 

Cunningham TR, Guerin RJ, Ferguson J, et al. (2022) Work‐related fatigue: A hazard for 

workers experiencing disproportionate occupational risks. American Journal of 

Industrial Medicine 65(11): 913–925. 

Dahlan A and Widanarko B (2022) A Study on the Impact of Occupational Fatigue on 

Human Performance among Oil and Gas Workers in Indonesia. Kesmas: Jurnal 



Jurnal Kesmas Prima Indonesia (JKPI) 

Vol. 10 No. 1 January 2026                         E-ISSN : 2721-110X 

 

67 

Kesehatan Masyarakat Nasional 17(1). 

Dawson D, Chapman J and Thomas MJW (2012) Fatigue-proofing: A new approach to 

reducing fatigue-related risk using the principles of error management. Sleep Medicine 

Reviews 16(2): 167–175. 

Evans WJ and Lambert CP (2007) Physiological Basis of Fatigue. American Journal of 

Physical Medicine & Rehabilitation 86(1): S29–S46. 

Fan J and Smith AP (2017) The Impact of Workload and Fatigue on Performance., pp. 90–

105. Available at: http://link.springer.com/10.1007/978-3-319-61061-0_6. 

Ghaisani DA and Susilowati IH (2025) Risk Factors for Occupational Fatigue in Construction 

Workers: A Systematic Review. Jurnal Indonesia Sosial Sains 6(1): 211–218. 

Jansen NWH, Huibers MJH, van Amelsvoort LGPM, et al. (2007) Aetiology of prolonged 

fatigue among workers. An overview of findings from the Maastricht Cohort Study. 

Tijdschrift voor Psychiatrie 49(8): 537–45. 

McLain DL (1995) Responses to health and safety risk in the work environment. Academy of 

Management Journal 38(6): 1726–1743. 

Nemati‐Vakilabad R, Ebadi E, Homaei A, et al. (2025) The Relationship Between Perceived 

Nursing Workload and Occupational Fatigue in Clinical Nurses: The Moderating Role 

of Nursing Teamwork. Journal of Clinical Nursing 34(10): 4132–4141. 

Suma’mur PK (2014) Higene Perusahaan Dan Kesehatan Kerja. Jakarta: Gunung Agung. 

Techera U, Hallowell M, Stambaugh N, et al. (2016) Causes and Consequences of 

Occupational Fatigue. Journal of Occupational & Environmental Medicine 58(10): 961–

973. 

Tornero-Aguilera JF, Jimenez-Morcillo J, Rubio-Zarapuz A, et al. (2022) Central and 

Peripheral Fatigue in Physical Exercise Explained: A Narrative Review. International 

Journal of Environmental Research and Public Health 19(7): 3909. 

Wang B, Yang W, Wang Y, et al. (2025) Current situation and related factors of fatigue 

among doctors and nurses in tertiary general hospitals in Northeast China. Scientific 

Reports 15(1): 9548. 

Yoon J-H, Park N-H, Kang Y-E, et al. (2023) The demographic features of fatigue in the 

general population worldwide: a systematic review and meta-analysis. Frontiers in 

Public Health 11. 

 


