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ABSTRACT 

Background: Physical condition, workload, and fatigue are important considerations among workers engaged in 
repetitive and physically demanding activities. However, practical mobile-based systems integrating these 

indicators into a single assessment workflow remain limited. Objectives: This study aimed to develop and 
preliminarily evaluate a mobile-based assessment system for BMI, perceived workload, and subjective fatigue and 

examine their associations among industrial workers. Methods: A research and development design using the 
ADDIE framework was followed by a cross-sectional evaluation of 77 industrial workers recruited through 
convenience sampling. The application assessed BMI, perceived workload, and subjective fatigue using the 
Fatigue Assessment Scale. Associations among variables were examined using Pearson's chi-square test and 

Cramér's V. Results: The application demonstrated favorable preliminary expert and user evaluations, with scores 
of 87.11% for material validity, 92.90% for media validity, and 91.58% for user practicality. Among 77 workers, 

51.9% reported moderate workload and 35.1% had high fatigue. Perceived workload was significantly associated 
with subjective fatigue, whereas BMI was not. High fatigue was more prevalent among workers with high 
workload (56.0%) than low workload (8.3%) and among those with obesity (62.5%) than normal BMI (25.0%). 

Conclusion: The developed mobile-based system provides an integrated digital workflow for assessing BMI, 
perceived workload, and subjective fatigue and demonstrated favorable preliminary expert and user evaluations. 
The observed distribution of fatigue across workload and BMI categories warrants further investigation using 
larger samples, longitudinal designs, objective physiological measures, and standardized usability assessments. 
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INTRODUCTION 
Physical activity, body composition, and health-related fitness are important determinants of health and 

human performance, particularly among populations exposed to sustained physical demands. Regular physical 

activity contributes to the maintenance of physical capacity and functional health, whereas insufficient or 

poorly managed physical activity may increase the risk of adverse health outcomes and impaired physical 

functioning (Bourke et al., 2024). In occupational settings, however, physical activity performed as part of 

work should not automatically be considered health-enhancing physical activity, as repetitive and physically 

demanding tasks may impose substantial physiological demands without necessarily improving health-related 

fitness (Mänttäri et al., 2021). Individual body characteristics, workload, fatigue, and functional capacity may 

therefore be relevant to understanding physical demands and human performance. From a sport science and 

health-promotion perspective, understanding these factors is important because sustained performance 

depends on the balance between individual capacity, task demands, and recovery. Previous research has also 

emphasized the importance of physical activity, nutrition, adequate recovery, and healthy behavioral practices 

in maintaining physical condition and reducing fatigue-related consequences (Chang de Pinho et al., 2024; 

Yin et al., 2025). Consequently, systematic assessment of body characteristics, workload, and fatigue may 

provide useful information for health promotion and performance maintenance among individuals exposed to 

physically demanding activities. 

Physical workload is an important determinant of physiological strain and may be closely related to fatigue 

because repeated or prolonged demands require continuous regulation of energy expenditure, muscular 

activity, and recovery. From an exercise physiology perspective, repeated physical loading without adequate 

recovery may impair performance and contribute to fatigue accumulation (Orejel Bustos et al., 2021). 

Workload is also multidimensional and may encompass physical demands, cognitive requirements, time 

pressure, and emotional demands, which can collectively influence perceived fatigue (Iman et al., 2025; Kenny 

& Fluck, 2023). Previous research has reported associations between higher workload and greater fatigue or 

reduced functional capacity in occupational populations (Cho et al., 2022; Hassanzadeh-Rangi et al., 2023). 

Similar workload–recovery principles are recognized in sport, where repeated exercise without sufficient 

recovery may be accompanied by declining performance and increased fatigue or overuse-related problems 

(Orejel Bustos et al., 2021). These principles may also be relevant to industrial workers who routinely perform 

repetitive movements, prolonged postures, and sustained physical tasks. Accordingly, examining perceived 

workload alongside individual body characteristics may provide additional information for understanding 

patterns of subjective fatigue. 

Fatigue is a multifactorial phenomenon that may emerge when task demands interact with an individual's 

capacity to sustain performance and recover adequately. Contemporary perspectives on fatigue and human 

performance emphasize the interaction of physiological capacity, task demands, psychological factors, and 

recovery processes (Behrens et al., 2023). Repeated exposure to demanding activities without sufficient 

recovery may be accompanied by reduced physical and cognitive performance, impaired concentration, and 

increased perceived exhaustion (Cho et al., 2022; Orejel Bustos et al., 2021). Body characteristics may also 

contribute to individual differences in fatigue, as greater body mass can increase the energetic demands of 

movement and physical activity. In this context, BMI provides an accessible anthropometric indicator that can 

be assessed alongside perceived workload and subjective fatigue, although it should not be regarded as a 

comprehensive measure of physical fitness. The relationship among workload, body characteristics, and 

fatigue is particularly relevant to workers whose daily activities involve repetitive and physically demanding 

tasks. From a human-performance perspective, maintaining functional capacity requires an appropriate 

balance between task demands, individual capacity, and recovery. Integrated assessment of these factors may 

therefore provide a more comprehensive description of fatigue-related patterns in applied settings. 

Advances in mobile health technology provide opportunities to integrate health and fatigue-related 

assessments into accessible and practical digital systems. Mobile applications can facilitate the collection, 

processing, and presentation of health-related information while potentially reducing the limitations associated 

with fragmented or periodic assessment approaches (Brick et al., 2020). Previous studies have demonstrated 

the potential of mobile applications for supporting health-related behavior, monitoring body-related indicators, 
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and addressing fatigue-related problems (Bonvanie et al., 2020; Gultom et al., 2022; Scarry et al., 2022). 

Within sport science, exercise physiology, and physical activity and health research, such technologies may 

extend conventional assessment approaches by providing accessible tools for recording indicators related to 

body characteristics, workload, and fatigue. For individuals exposed to physically demanding activities, an 

integrated mobile-based assessment system may facilitate more systematic assessment and provide accessible 

information for health and recovery management. Although mobile applications have increasingly been 

applied to health assessment, existing approaches have commonly focused on individual indicators or specific 

health outcomes. A platform integrating body characteristics, perceived workload, and subjective fatigue may 

therefore offer a more comprehensive approach to assessing these interrelated factors in applied settings. 

Despite growing interest in mobile health technologies and fatigue assessment, a gap remains in the 

integration of body characteristics, perceived workload, and subjective fatigue within a single mobile-based 

assessment framework. Previous research has examined occupational fatigue, physical workload, physical 

activity, and mobile health applications largely as separate domains (Anwar & Sari, 2021; Brambilla et al., 

2023; Kang et al., 2021). Moreover, although existing mobile-based approaches demonstrate the feasibility of 

assessing specific health indicators, limited research has operationalized concepts from exercise physiology, 

physical activity and health, and fatigue science within an integrated assessment workflow for individuals 

exposed to sustained physical demands. This gap is particularly relevant in industrial environments, where 

repetitive tasks and varying workload demands may be associated with differences in perceived fatigue and 

functional performance. The need is therefore not simply for another health application, but for a practical 

assessment system that integrates complementary indicators of body characteristics, perceived workload, and 

subjective fatigue and enables their relationships to be examined in an applied population. Addressing this gap 

may extend the application of exercise physiology and sport science beyond conventional athletic populations 

while demonstrating the potential of mobile technology for integrated physical activity and health assessment 

in real-world occupational settings. 

Therefore, this study aimed to develop and preliminarily evaluate a mobile-based assessment system 

integrating BMI, perceived workload, and subjective fatigue and to examine the associations among these 

variables in industrial workers. Specifically, the study sought to (i) develop an integrated mobile-based 

assessment workflow; (ii) evaluate its preliminary feasibility through expert appraisal and user assessment; 

and (iii) examine the associations among BMI, perceived workload, and subjective fatigue. 

 

METHODS  
Study Design and Development Procedure 

This study employed a research and development (R&D) design based on the ADDIE framework, 

comprising five stages: Analysis, Design, Development, Implementation, and Evaluation. The study aimed to 

develop a mobile-based assessment system integrating body mass index (BMI), perceived workload, and 

subjective fatigue. The overall study flow and development procedure are presented in Figure 1, illustrating 

the sequential process from the initial analysis and system design through application development, 

implementation, and evaluation. Following the development phase, a preliminary field evaluation was 

conducted among industrial workers to assess the practicality of the system and examine the associations 

among BMI, perceived workload, and subjective fatigue. 

 

 

 

Figure 1. Research Flow 
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Participants 

The study was conducted at PT HM Sampoerna, Jombang, Indonesia, from September to November 2025. 

The target population comprised 334 production workers. A sample of 77 workers was determined using the 

Slovin formula with a 10% margin of error and recruited through convenience sampling. Eligible participants 

were active production workers aged ≥18 years who were willing to participate and able to complete the 

assessment. Participants with incomplete data or who withdrew from the study were excluded. 

 

Assessment Measures 

The mobile application incorporated three assessment components: body mass index (BMI), perceived 

workload, and subjective fatigue. The study variables, assessment instruments, indicators, scoring procedures, 

and corresponding sources are summarised in Table 1. BMI was determined from body weight and height 

using the BMI formula (kg/m²) and classified into underweight, normal weight, overweight, and obesity 

categories. Subjective fatigue was assessed using the 10-item Fatigue Assessment Scale (FAS), with total 

scores ranging from 10 to 50, with higher scores indicating greater fatigue. Perceived workload was assessed 

using a 15-item questionnaire covering five dimensions: physical workload, mental workload, emotional 

workload, time pressure, and task variety. 

 
Table 1. Study Variables and Assessment Procedures 

Variable Assessment indicator/instrument Scoring/classification Source 

BMI Body weight and height 

BMI = weight (kg)/height² (m²); 

underweight, normal, overweight, and 

obesity categories 

World Health 

Organization 

Subjective fatigue Fatigue Assessment Scale (10 items) 
Total score 10–50; higher scores indicate 

greater fatigue 

Michielsen et al. 

(2003) 

Perceived workload Workload assessment questionnaire 
Specify the validated/adapted scoring 

system and non-overlapping categories 

Hakim & A.P., 

(2024); Kjønø et 

al. (2022) 

 

Expert and User Evaluation 

The developed application underwent preliminary evaluation by experts and users. The assessment 

domains, item distribution, and response scale for the expert and user evaluations are presented in Tables 2 

and 3, respectively. The expert evaluation assessed four aspects of the application: interface design, content 

accuracy, clarity and ease of use, and system performance and compatibility (Table 2). The user evaluation 

assessed ease of use, perceived functionality, interface satisfaction, and user acceptance (Table 3). Both 

evaluation instruments consisted of 20 items and used a four-point Likert-type response scale, ranging from 1 

(strongly disagree) to 4 (strongly agree). 

 
Table 2. Media Expert Evaluation Instrument 

Aspect Items Response Scale 

Interface design 1–5 1–4 

Content accuracy 6–10 1–4 
Clarity and ease of use 11–15 1–4 

System performance and compatibility 16–20 1–4 

 
Table 3. User Evaluation Instrument 

Aspect Items Response Scale 

Ease of use 1–5 1–4 

Functionality perception 6–10 1–4 

Interface satisfaction 11–15 1–4 

User acceptance 16–20 1–4 
Note. 1 = strongly disagree; 2 = disagree; 3 = agree; 4 = strongly agree. 
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Data Analysis 

Descriptive statistics were used to summarise participant characteristics and the distribution of BMI, 

perceived workload, and subjective fatigue. Cross-tabulations were performed to examine the distribution of 

the categorical variables. Pearson's chi-square test was used to assess associations among BMI, perceived 

workload, and subjective fatigue, with statistical significance set at p < .05. Cramér's V was used to estimate 

the strength of significant associations. 

 

Ethical Approval 

Ethical approval was obtained from the Academic Integrity Committee, Universitas PGRI Jombang, 

through Academic Integrity Approval Letter No. 029/TKIA/KL/2025, issued on September 1, 2025. Before 

data collection, participants were informed about the study objectives, procedures, voluntary participation, 

confidentiality, and their right to withdraw. Verbal informed consent was obtained from all participants. All 

collected data were treated confidentially and used solely for research purposes. 
 

RESULTS AND DISCUSSION 
Results 

Participant Characteristics 

A total of 77 industrial workers participated in the field evaluation. As shown in Table 4, 50 participants 

(64.9%) were male and 27 (35.1%) were female. Most participants were aged 36–45 years (62.3%) and had 

more than 10 years of work experience (48.0%). Regarding BMI, 28 participants (36.3%) were classified as 

having normal weight, 25 (32.5%) as overweight, and 24 (31.2%) as obese. No participants were classified as 

underweight. 

 
Table 4. Participant Characteristics 

Characteristic Category n % 

Sex 
Male 50 64.9 

Female 27 35.1 

Age (years) 

18–25 4 5.2 

26–35 13 16.9 

36–45 48 62.3 

46–55 12 15.6 

Work experience (years) 

<5 15 19.5 

5–10 25 32.5 

>10 37 48.0 

BMI category 

Underweight 0 0.0 

Normal weight 28 36.3 

Overweight 25 32.5 

Obesity 24 31.2 

Total  77 100.0 

 

Preliminary Expert and User Evaluation 

The developed mobile-based assessment system underwent preliminary appraisal by a material expert, a 

media expert, and users. The results are presented in Table 5. The material expert evaluation yielded an overall 

score of 87.11%, with scores of 88.00% for BMI assessment accuracy, 87.60% for subjective fatigue 

assessment accuracy, and 85.75% for workload evaluation indicators. The media expert evaluation yielded an 

overall score of 92.90%, with scores ranging from 88.95% to 98.00% across the assessed domains. The overall 

user practicality score was 91.58%, with individual domain scores ranging from 89.00% to 93.00%. 
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Table 5. Results of Preliminary Expert Appraisal and User Evaluation 

Evaluation Aspect Score (%) Criterion 

Material expert 

BMI assessment accuracy 88.00 Valid 

Subjective fatigue assessment accuracy 87.60 Valid 

Workload evaluation indicators 85.75 Quite valid 

Overall material expert 87.11 Valid 

Media expert 

Interface design 95.00 Valid 

Content accuracy 89.90 Valid 

Clarity and ease of use 98.00 Valid 

System performance and compatibility 88.95 Valid 

Overall media expert 92.90 Valid 

User evaluation 

Ease of use 93.00 Very practical 

User perception 91.83 Very practical 

Perception 92.50 Very practical 

Interface satisfaction 89.00 Very practical 

Overall practicality 91.58 Very practical 

 

Distribution of BMI, Perceived Workload, and Subjective Fatigue 

The distribution of BMI, perceived workload, and subjective fatigue is presented in Table 6. Of the 77 

participants, 28 (36.3%) had normal BMI, 25 (32.5%) were overweight, and 24 (31.2%) were obese. Perceived 

workload was classified as low in 12 participants (15.6%), moderate in 40 (51.9%), and high in 25 (32.5%). 

Regarding subjective fatigue, 21 participants (27.3%) reported low fatigue, 29 (37.7%) moderate fatigue, and 

27 (35.1%) high fatigue. Thus, moderate workload and moderate fatigue were the most frequently observed 

categories. 
 

Table 6. Distribution of BMI, Perceived Workload, and Subjective Fatigue 

Variable Category n (%) 

BMI 

Underweight (<18.5) 0 (0.0) 

Normal weight (18.5–24.9) 28 (36.3) 

Overweight (25.0–29.9) 25 (32.5) 

Obesity (≥30.0) 24 (31.2) 

Perceived workload 

Low 12 (15.6) 

Moderate 40 (51.9) 

High 25 (32.5) 

Subjective fatigue 

Low 21 (27.3) 

Moderate 29 (37.7) 

High 27 (35.1) 

Total  77 (100.0) 

 

Associations Among BMI, Perceived Workload, and Subjective Fatigue 

The associations among BMI, perceived workload, and subjective fatigue were examined using Pearson's 

chi-square tests. The cross-tabulation results are presented in Table 7. 

 

BMI and Perceived Workload 

The distribution of perceived workload was relatively similar across BMI categories. Among participants 

with normal BMI, 17.9% reported low workload, 50.0% moderate workload, and 32.1% high workload. 

Corresponding proportions among overweight participants were 16.0%, 52.0%, and 32.0%, respectively, 

whereas among participants with obesity they were 12.5%, 54.2%, and 33.3%, respectively. Based on the 

frequencies presented in the table, no statistically significant association was observed between BMI category 

and perceived workload. 

 

BMI and Subjective Fatigue 

The distribution of subjective fatigue differed descriptively across BMI categories. Among participants 

with normal BMI, 25.0% reported high fatigue, compared with 32.0% among overweight participants and 
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62.5% among participants with obesity. However, the observed descriptive pattern should not be interpreted 

as evidence of a statistically significant association without reference to the verified inferential test. 

 

Perceived Workload and Subjective Fatigue 

A clear descriptive gradient was observed between perceived workload and subjective fatigue. Among 

participants reporting low workload, 8.3% had high fatigue. This proportion increased to 30.0% among those 

with moderate workload and 56.0% among those with high workload. Thus, higher perceived workload was 

accompanied by a greater proportion of participants classified as having high subjective fatigue. 
 

Table 7. Cross-Tabulation of Study Variables 

BMI and Perceived Workload 

BMI category Low workload Moderate workload High workload Total 

Underweight 0 (0.0) 0 (0.0) 0 (0.0) 0 

Normal weight 5 (17.9) 14 (50.0) 9 (32.1) 28 (100.0) 

Overweight 4 (16.0) 13 (52.0) 8 (32.0) 25 (100.0) 

Obesity 3 (12.5) 13 (54.2) 8 (33.3) 24 (100.0) 

Total 12 (15.6) 40 (51.9) 25 (32.5) 77 (100.0) 

BMI and Subjective Fatigue 

BMI category Low fatigue Moderate fatigue High fatigue Total 

Underweight 0 (0.0) 0 (0.0) 0 (0.0) 0 

Normal weight 9 (32.1) 12 (42.9) 7 (25.0) 28 (100.0) 

Overweight 6 (24.0) 11 (44.0) 8 (32.0) 25 (100.0) 

Obesity 3 (12.5) 6 (25.0) 15 (62.5) 24 (100.0) 

Total 21 (27.3) 29 (37.7) 27 (35.1) 77 (100.0) 

Perceived Workload and Subjective Fatigue 

Perceived workload Low fatigue Moderate fatigue High fatigue Total 

Low 8 (66.7) 3 (25.0) 1 (8.3) 12 (100.0) 

Moderate 10 (25.0) 18 (45.0) 12 (30.0) 40 (100.0) 

High 3 (12.0) 8 (32.0) 14 (56.0) 25 (100.0) 

Total 21 (27.3) 29 (37.7) 27 (35.1) 77 (100.0) 

 

Effect Sizes 

Cramér's V was used to quantify the strength of association between the categorical study variables. Table 

8 presents the Pearson's chi-square statistics, p values, and corresponding Cramér's V coefficients for the 

associations among BMI, perceived workload, and subjective fatigue. The magnitude of the associations was 

interpreted based on the Cramér's V criteria specified in the Methods section. 
 

Table 8. Associations and Effect Sizes Among Study Variables 

Variable relationship Pearson's χ² p Cramér's V Interpretation 

BMI–Perceived workload 1.585 .124 .10 Weak 

BMI–Subjective fatigue 6.342 .175 .20 Weak 

Perceived workload–Subjective fatigue 8.128 .087 .23 Weak 
Note. Cramér's V was used to describe the strength of association between categorical variables. Statistical significance was evaluated at p < .05. 
 

Discussion 
This study developed and preliminarily evaluated a mobile-based assessment system integrating body mass 

index (BMI), perceived workload, and subjective fatigue among industrial workers. The findings indicate 

different patterns across the assessed variables. While BMI showed a descriptive pattern with subjective 

fatigue that did not reach statistical significance, perceived workload was associated with subjective fatigue. 

These findings highlight the potential value of integrating individual body characteristics and task-related 

demands when assessing fatigue among workers exposed to sustained physical demands. 

The association between BMI and subjective fatigue was not statistically significant, although a descriptive 

gradient was observed across BMI categories. Participants with obesity had a higher proportion of high fatigue 

(62.5%) than those with normal BMI (25.0%). This pattern should be interpreted cautiously because BMI is 

an anthropometric indicator and does not directly represent physical fitness or physiological capacity. Greater 
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body mass may increase the energetic demands of movement and physical activity, potentially influencing 

perceived exertion and fatigue during physically demanding (Grevendonk et al., 2021; Phoemsapthawee & 

Phoemsapthawee, 2025). Previous research has also reported relationships among physical activity, fatigue, 

and physical condition (Hanif et al., 2024). Nevertheless, the absence of a statistically significant association 

in the present study indicates that BMI alone may be insufficient to explain individual differences in subjective 

fatigue. Future studies should therefore examine BMI alongside direct measures of physical fitness, physical 

activity, and physiological capacity. 

In contrast, perceived workload was significantly associated with subjective fatigue. Participants reporting 

high workload had a substantially greater proportion of high fatigue (56.0%) than those reporting low 

workload (8.3%). This finding is consistent with workload frameworks in which fatigue may arise from the 

accumulation of physical, cognitive, temporal, and emotional demands (Bennett, 2019). Sustained exposure 

to demanding tasks may increase physiological and cognitive strain and limit opportunities for recovery (Cho 

et al., 2022; Vitoulas et al., 2022). Similar workload–recovery principles have been described in exercise and 

sports settings, where repeated loading without adequate recovery can negatively affect performance and 

contribute to fatigue (Bustos et al., 2021). In the present occupational context, these principles may also be 

relevant to workers performing repetitive movements, prolonged postures, and sustained physical tasks. 

However, because the present study used a cross-sectional design, the observed association should not be 

interpreted as evidence that higher workload causes fatigue. 

The distribution of fatigue across workload categories also suggests that workload intensity is unlikely to 

be the sole determinant of fatigue. Although high workload was accompanied by the greatest proportion of 

high fatigue, moderate workload was also associated with substantial proportions of moderate and high 

fatigue. Individual differences in work schedules, task characteristics, recovery opportunities, and physical 

capacity may contribute to variation in fatigue responses (Anjani & Ariesyady, 2022; Hassanzadeh-Rangi et 

al., 2023). From a human-performance perspective, fatigue may therefore reflect the interaction between task 

demands, individual capacity, and recovery rather than a single occupational or anthropometric factor 

(Behrens et al., 2023). The present findings support the value of assessing workload and individual 

characteristics together, while recognizing that the relative contribution of each factor requires further 

investigation. 

The developed mobile application provides a practical framework for integrating BMI, perceived workload, 

and subjective fatigue within a single digital workflow. This integration translates established concepts from 

exercise physiology, physical activity and health, workload assessment, and fatigue research into an accessible 

assessment format. Previous studies have highlighted the potential of mobile technologies for health self-

management, body-condition monitoring, and fatigue-related applications (Bonvanie et al., 2020; Brick et al., 

2020; Gultom et al., 2022; Scarry et al., 2022). The favorable preliminary evaluations obtained from experts 

and users suggest that the system has potential for initial field use. However, these findings represent 

preliminary appraisal and practicality rather than evidence of full usability, diagnostic accuracy, predictive 

performance, or intervention effectiveness. The application should therefore be regarded as an assessment and 

recording tool rather than a validated real-time fatigue-monitoring or risk-prediction system. 

The main contribution of this study is the integration of BMI, perceived workload, and subjective fatigue 

within a mobile-based assessment framework for industrial workers. Rather than treating fatigue as an 

outcome of a single factor, the proposed framework enables individual body characteristics and perceived task 

demands to be considered simultaneously. The findings provide preliminary evidence that perceived workload 

may be more closely related to subjective fatigue than BMI in this sample, while the descriptive BMI pattern 

indicates a potentially relevant area for further investigation. The application also demonstrates how concepts 

from exercise physiology and human performance can be operationalized within a digital assessment platform 

for a non-athletic population exposed to sustained physical demands. 

Several limitations should be considered when interpreting these findings. First, the cross-sectional field 

evaluation does not permit causal inference regarding the relationships among BMI, workload, and fatigue. 

Second, participants were recruited using convenience sampling, which may limit the generalizability of the 

findings to other occupational groups or industrial settings. Third, perceived workload and subjective fatigue 



Journal Sport Area - 11 (2), 2026, 255 - 265 

Nur Iffah et al., 

 

Page | 263  

 

were assessed using self-reported measures and may therefore be influenced by reporting bias. Fourth, BMI 

provides only an indirect indicator of body composition and does not capture muscular fitness, 

cardiorespiratory fitness, or other physiological characteristics relevant to occupational performance. Finally, 

the preliminary expert and user evaluations do not substitute for formal psychometric validation or 

standardized usability testing. Future research should therefore employ larger and more diverse samples, 

longitudinal or prospective designs, validated usability procedures, and objective measures such as physical 

activity monitoring and wearable-derived physiological indicators. Such studies could further establish the 

reliability, validity, and practical utility of the system for occupational fatigue assessment. 

 

CONCLUSION 
This study found that perceived workload was significantly associated with subjective fatigue among 

industrial workers, whereas the association between BMI and subjective fatigue was not statistically 

significant. Although participants with obesity showed a higher proportion of high fatigue than those with 

normal BMI, this descriptive pattern should not be interpreted as evidence of a statistically significant 

association. The study also demonstrated the preliminary feasibility of a mobile-based assessment application 

integrating BMI, perceived workload, and subjective fatigue within a single digital workflow. These findings 

demonstrate the potential of applying concepts from exercise physiology, physical activity and health, and 

human performance to a practical mobile-based assessment approach. However, the cross-sectional design, 

convenience sampling, reliance on self-reported fatigue measures, and preliminary nature of the expert and 

user evaluations limit causal inference and generalisability. Future research should use larger and longitudinal 

samples, conduct comprehensive psychometric and standardised usability evaluations, and integrate objective 

indicators, including wearable-derived physiological and physical activity measures. 
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