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Abstract 
The Free Nutritious Meal (Makan Bergizi Gratis [MBG]) Program is a major initiative to strengthen human capital in Indonesia, yet 
evidence on psychosocial and physiological factors influencing kitchen workers’ safety behavior remains limited, making this study novel 
in integrating psychological, physiological, neurobehavioral, and observational measures. This cross-sectional analytical study examined 
the relationships of anxiety, physiological work stress, and work fatigue with safety behavior among MBG kitchen workers in Majene, 
Indonesia. Forty-one of 50 workers from one MBG kitchen were selected using purposive sampling. Anxiety was assessed using the 
BSRS-5, physiological stress through salivary α-amylase measured with a Cocorometer, fatigue using a mobile Psychomotor Vigilance 
Test, and safety behavior through direct observation using the Safe Behavior Index. Kendall’s Tau-b was used for bivariable analysis. 
Most participants were female (63.4%), aged 26–35 years (56.1%), worked >8 hours/day (53.7%), and had 6–12 months of employment 
(80.5%). Anxiety was significantly associated with safety behavior (τb = 0.306; p = 0.037), as were fatigue (τb = 0.283; p = 0.045) and 
physiological stress (τb = 0.390; p = 0.006). Higher levels of these factors were associated with less safe behavior. These f indings 
support integrating psychosocial risk management, fatigue control, recovery periods, worker rotation, periodic screening, and peer cross-
checking into MBG occupational safety procedures to strengthen worker protection and program sustainability.  

 

Abstrak 
Program Makan Bergizi Gratis (MBG) merupakan salah satu inisiatif utama untuk memperkuat kualitas sumber daya manusia di 
Indonesia, namun bukti mengenai faktor psikososial dan fisiologis yang memengaruhi perilaku keselamatan pekerja dapur masih 
terbatas. Penelitian ini memiliki kebaruan karena mengintegrasikan pengukuran psikologis, fisiologis, neurobehavioral, dan 
observasional. Studi analitik dengan desain cross-sectional ini bertujuan menganalisis hubungan kecemasan, stres kerja fisiologis, dan 
kelelahan kerja dengan perilaku keselamatan pada pekerja dapur MBG di Majene, Indonesia. Sebanyak 41 dari 50 pekerja pada satu 
dapur MBG dipilih menggunakan teknik purposive sampling. Kecemasan diukur menggunakan BSRS-5, stres fisiologis melalui α-
amilase saliva menggunakan Cocorometer, kelelahan melalui mobile Psychomotor Vigilance Test, dan perilaku keselamatan melalui 
observasi langsung menggunakan Safe Behavior Index. Analisis bivariat menggunakan Kendall’s Tau-b. Sebagian besar responden 
adalah perempuan (63,4%), berusia 26–35 tahun (56,1%), bekerja >8 jam/hari (53,7%), dan memiliki masa kerja 6–12 bulan (80,5%). 
Kecemasan berhubungan signifikan dengan perilaku keselamatan (τb = 0,306; p = 0,037), demikian pula kelelahan (τb = 0,283; p = 
0,045) dan stres fisiologis (τb = 0,390; p = 0,006). Tingkat kecemasan, kelelahan, dan stres yang lebih tinggi cenderung berkaitan 
dengan perilaku yang kurang aman. Temuan ini mendukung integrasi manajemen risiko psikososial, pengendalian kelelahan, waktu 
pemulihan, rotasi kerja, skrining berkala, dan pemeriksaan silang antarpekerja ke dalam prosedur keselamatan kerja MBG guna 
memperkuat perlindungan pekerja dan keberlanjutan program. 
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INTRODUCTION 

Human capital development is fundamental to 

sustainable national progress, and adequate nutrition 

is central to producing a healthy, cognitively capable, 

and productive population (Hassen et al., 2026; 

Yakubu et al., 2026). In Indonesia, the Free Nutritious 

Meal (Makan Bergizi Gratis  [MBG]) Program is a 

strategic national initiative intended to improve 

nutritional intake, particularly among school-aged 

children, while supporting the long-term vision of 

Indonesia Emas 2045. The program may also 

strengthen local food systems through the participation 

of micro, small, and medium enterprises (Shiddiq & 

Effendi, 2025). Its implementation depends 

substantially on kitchen workers responsible for menu 

preparation, food procurement, processing, portioning, 

and distribution. Protecting their health and safety is 

therefore essential to food-service quality, operational 

continuity, and program sustainability. This priority 

aligns with Sustainable Development Goal (SDG) 3 on 

health and well-being and SDG 8, particularly Target 

8.8 on safe and secure working environments. 

Institutional and mass-production kitchens are 

demanding work environments characterized by 

physical, ergonomic, organizational, and psychosocial 

hazards. Workers routinely encounter hot surfaces and 

liquids, open flames, steam, sharp utensils, wet floors, 

electrical equipment, repetitive movements, manual 

handling, prolonged standing, and heat exposure 

under high production volumes and strict  deadlines 

(Wassif et al., 2024; Garcia-Gomes et al., 2024; Rey-

Merchán & López-Arquillos, 2026). A study of 1,909 

kitchen workers in Korea showed that intensive manual 

work, repetitive movements, non-ergonomic postures, 

long working hours, and inadequate rest increased the 

risk of work-related musculoskeletal disorders, 

particularly among women (Park et al., 2021). These 

conditions indicate that occupational safety in MBG 

kitchens should address not only physical hazards but 

also workers' psychological and physiological capacity 

to perform tasks safely. 

Safety behavior is particularly important in 

kitchen environments because injuries may occur 

during routine interaction with knives, hot surfaces, 

ovens, stoves, electrical equipment, heavy loads, and 

slippery areas. Unsafe behaviors such as rushing, 

distraction, inadequate use of personal protective 

equipment, poor communication, and normalization of 

hazards can increase the likelihood of cuts, burns, 

falls, and other incidents. Behavioral interventions, 

including focused safety training, verbal safety 

communication, and interactive learning, have been 

shown to improve hazard awareness and safer 

practices in kitchen and comparable occupational 

settings (Saad et al., 2022; Anderson et al., 2023; 

Atagbuzia et al., 2024). Comprehensive risk 

assessment, ergonomic improvement, management 

commitment, and sustained behavioral training are 

therefore important for accident prevention (Saad et 

al., 2024; Abebaw et al., 2024). 

Psychosocial hazards commonly arise from 

high workload, prolonged or irregular working hours, 

production deadlines, repetitive tasks, limited 

recovery, staffing constraints, and pressure to meet 

service targets (Sorensen et al., 2021). These 

demands may produce psychological strain and 

cumulative fatigue, particularly when opportunities for 

rest are insufficient. Qualitative evidence shows that 

time pressure may become closely linked with bodily 

exhaustion and normalized endurance despite 

sustained strain (Yemişçi et al., 2026). Repetitive work 

and prolonged standing have also been associated 

with musculoskeletal complaints among kitchen 

workers, illustrating how organizational demands can 

translate into both psychological and physical 

consequences (Abebaw et al., 2024). 

Anxiety is particularly relevant because it can 

alter cognitive processes required for safe 

performance. Increased anxiety may heighten 

perceived risk while reducing attentional capacity, 

concentration, and working memory needed for hazard 

detection and sequential task execution (Coventry, 

2022; Wang et al., 2022). Under time pressure, anxiety 

may also bias decision-making toward rapid and less 

deliberative responses, reducing the ability to evaluate 

hazards and follow safe procedures consistently (Shi 

et al., 2023; Okan & Hallquist, 2025). Field evidence 

from high-risk workplaces further suggests that anxiety 

is associated with unsafe actions and lower safety 

compliance, although these relationships may be 

influenced by safety climate and managerial support 

(Guo et al., 2025). Emotional exhaustion and 

ineffective risk communication may further impair risk 

perception and adaptive responses (Yang et al., 2022). 

Fatigue and physiological stress may further 

compromise safety behavior by reducing vigilance, 

slowing responses, and impairing sustained attention. 

In high-throughput kitchens, these effects are 

particularly important because workers must 

coordinate multiple tasks while maintaining speed and 

accuracy. Psychomotor vigilance provides an objective 

indicator of reduced alertness, whereas salivary α -

amylase can serve as a non-invasive physiological 

indicator of sympathetic stress responses. Combining 
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psychological, physiological, and behavioral 

measurements may therefore provide a more 

comprehensive assessment of worker safety than 

relying solely on self-reported stress or accident 

history. 

Despite the strategic importance of MBG 

workers, evidence regarding psychosocial and 

physiological factors associated with their safety 

behavior remains limited. Previous kitchen studies 

have predominantly examined physical hazards, 

musculoskeletal complaints, ergonomics, safety 

practices, or general psychosocial working conditions 

(Park et al., 2021; Sorensen et al., 2021; Abebaw et 

al., 2024). Few studies have simultaneously evaluated 

anxiety, objectively measured physiological stress, 

fatigue-related vigilance, and directly observed safety 

behavior among workers engaged in large-scale 

nutritious meal preparation. 

Accordingly, this study addresses this gap 

among MBG kitchen workers in Majene, Indonesia. Its 

novelty lies in integrating psychological, physiological, 

neurobehavioral, and observational measures within a 

single occupational safety assessment: anxiety using 

the Brief Symptom Rating Scale-5 (BSRS-5), 

physiological stress using salivary α-amylase 

measured with a Cocorometer, fatigue using a mobile 

Psychomotor Vigilance Test, and safety behavior 

through direct observation using the Safe Behavior 

Index. Using a cross-sectional analytical design, this 

study aimed to analyze the relationships of anxiety, 

physiological stress, and fatigue with safety behavior 

among MBG kitchen workers. The findings are 

expected to support occupational health and safety 

management within the MBG Program through 

integration of psychosocial risk assessment, fatigue 

management, and behavioral safety strategies. 

METHODS 

Study design and setting 

This study employed an analytical 

observational design with a cross-sectional approach 

to examine the relationships of anxiety, physiological  

work stress, and work fatigue with safety behavior 

among workers in the Free Nutritious Meal (Makan 

Bergizi Gratis [MBG]) Program in Majene, Indonesia. 

The target population comprised all MBG kitchen 

workers in Majene. However, in accordance with the 

research authorization granted for data collection, the 

study was conducted at one MBG kitchen employing 

50 workers. 

 

Population, sample, and sampling technique 

Participants were selected using purposive 

sampling. Of the 50 workers at the selected kitchen, 41 

met the study criteria, agreed to participate, and were 

included in the analysis. Eligible participants were 

active MBG kitchen workers at the selected site, 

available during the data-collection period, and willing 

to provide informed consent. Participation was 

voluntary. 

 
Study variables and data collection 

The study variables were anxiety, physiological 

work stress, work fatigue, and safety behavior. Data 

were collected using a combination of questionnaires, 

physiological measurements, psychomotor reaction-

time testing, and direct behavioral observation. 

Anxiety, physiological stress, and fatigue were 

measured once between 10:00 and 15:00 Central 

Indonesia Time (WITA), whereas safety behavior was 

observed during routine kitchen activities over two 

working days. 

 
Anxiety assessment 

Anxiety was assessed using the Brief Symptom 

Rating Scale-5 (BSRS-5). The instrument consists of 

five items assessing psychological symptoms related 

to tension or anxiety, depression, irritability, feelings of 

inferiority, and sleep disturbance. Responses were 

summed to obtain a total score ranging from 0 to 20. 

Scores were classified as normal (0–5), mild anxiety 

(6–9), moderate anxiety (10–14), and severe anxiety 

(15–20). 

 
Physiological work stress assessment 

Physiological work stress was assessed 

objectively using salivary alpha-amylase (α-amylase) 

activity measured with a Cocorometer. Salivary α-

amylase was used as a physiological indicator of the 

stress response (Vaswani et al., 2020). A saliva test 

strip was placed beneath the participant's tongue for 

30 seconds and subsequently analyzed using the 

Cocorometer according to the standardized 

measurement procedure. The resulting salivary α-

amylase concentration was expressed in kU/L and 

categorized as no stress symptoms (0–30 kU/L), initial 

stress (30–45 kU/L), stress (45–60 kU/L), and severe 

stress (>60 kU/L). 

 
Work fatigue assessment 

Work fatigue was assessed objectively using a 

mobile Psychomotor Vigilance Test (mPVT). The test 

measured participants' reaction times to visual stimuli  
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presented 20 times at unpredictable intervals. Mean 

reaction time was automatically generated upon 

completion of the test and used as an indicator of 

fatigue-related reduction in vigilance. 

Mean reaction times were classified as normal 

(0–240 ms), mild fatigue (240–410 ms), moderate 

fatigue (410–580 ms), and severe fatigue (>580 ms). 

Higher reaction times indicated greater impairment in 

psychomotor vigilance and a higher level of work 

fatigue. 

 
Safety behavior assessment 

Safety behavior was measured using the Safe 

Behavior Index (SBI) through direct observation with a 

Critical Behavior Checklist (CBC) adapted from the 

behavior-based safety approach developed by Geller 

(Moon, 2024). Observations were conducted during 

routine MBG kitchen activities over two working days. 

The behavioral indicators included appropriate 

use of personal protective equipment, working while ill, 

handwashing before work, rushing during tasks, 

excessive manual lifting, using chairs as substitutes for 

ladders, stacking materials excessively high, adopting 

non-ergonomic working postures, compliance with 

work procedures, joking during work, using mobile 

phones while working, using equipment according to its 

intended function and procedures, maintaining a safe 

and orderly work area, and appropriately addressing 

unsafe conditions. For each observed worker, safe and 

unsafe acts were recorded. The SBI was calculated 

using the following Formula 1: 

SBI (%) =
Number of safe acts

Number of safe acts + Number of unsafe acts
 𝑥 100   ………….. (1) 

The Safe Behavior Index (SBI) percentage was 

calculated based on the observation results and 

subsequently classified into three categories: safe 

(≥85%), moderately safe (60–84.9%), and unsafe 

(≤59.9%). This classification has been applied in 

previous occupational safety studies using the Safe 

Behavior Index to evaluate workers’ safety behavior 

(Rahman & Dwiyanti, 2020; Agustin & Dwiyanti, 2023). 

 
Data analysis 

All study variables were treated as ordinal 

variables for inferential analysis. Univariable analysis 

was used to describe participant characteristics and 

study variables using frequencies and percentages, 

supplemented by means and standard deviations 

where appropriate. Bivariable analysis was performed 

using Kendall’s Tau-b correlation to examine the 

relationships of anxiety, physiological work stress, and 

work fatigue with safety behavior. Statistical 

significance was determined at p < 0.05. 

 
Ethical considerations 

Ethical approval was obtained from the 

Research Ethics Committee of the Faculty of Health 

Sciences, Universitas Sulawesi Barat with no. 01-

10.a/KEPK FIKES/2026. All participants received 

information regarding the study objectives, 

procedures, confidentiality, voluntary participation, and  

Table 1  
Characteristics of Study Participants (N = 41) 
_ 
Characteristic n % 

Sex     

Male 15 36.6 

Female 26 63.4 

Age group (years)     

16–25 5 12.2 

26–35 23 56.1 

36–45 5 12.2 

≥46 8 19.5 

Educational attainment     

Primary school 5 12.2 

Junior high school 3 7.3 

Senior high school/vocational/Islamic senior high school 18 43.9 

Diploma I–III 1 2.4 

Diploma IV/Bachelor’s degree 14 34.1 

Daily working hours     

≤8 hours/day 19 46.3 

>8 hours/day 22 53.7 

Job tenure     

0–5 months 8 19.5 

6–12 months 33 80.5 

Note:  Data are presented as frequency (n) and percentage (%). Diploma IV is considered equivalent to an applied bachelor’s degree in Indonesian higher education system. 
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their right to withdraw at any time without 

consequences. Informed consent was obtained before 

data collection, and participant information was kept 

confidential throughout the study 

RESULTS 

Table 1 present that the characteristics of the 

41 respondents showed that most were female, 

accounting for 26 participants (63.4%). In terms of age, 

the majority were 26–35 years old (56.1%). Regarding 

educational attainment, the largest proportion had 

completed senior high school/vocational high 

school/Islamic senior high school (SMA/SMK/MA), 

comprising 18 respondents (43.9%). With respect to 

daily working hours, 22 respondents (53.7%) worked 

for more than 8 hours per day. Meanwhile, based on 

length of employment, most respondents had worked 

for 6–12 months, comprising 33 individuals (80.5%). 

Overall, the respondents were predominantly female, 

of productive age (26–35 years), had an upper-

secondary educational background, tended to work 

more than 8 hours per day, and had relatively short job 

tenure. 

Table 2 shows that most respondents had 

moderate anxiety, accounting for 21 individuals 

(51.2%). In addition, 16 respondents (39.0%) 

experienced severe fatigue, 24 respondents (58.5%) 

showed no symptoms of work stress, and 28 

respondents (68.3%) demonstrated safe behavior. 

Based on Table 3, among respondents with 

normal anxiety levels, 12 individuals (80.0%) were 

categorized as having safe behavior, while 3 

individuals (20.0%) were categorized as moderately 

safe. Among respondents with mild anxiety, all five 

individuals (100%) were categorized as having safe 

behavior. In contrast, among respondents with 

moderate anxiety, 11 individuals (52.4%) were 

categorized as safe, while 5 individuals (23.8%) were 

categorized as moderately safe and 5 individuals 

(23.8%) as unsafe. 

This distribution indicates that respondents with 

moderate anxiety had the lowest proportion of safe 

behavior (52.4%) and the highest proportion of unsafe 

behavior (23.8%) compared with those with normal or 

mild anxiety. Statistical analysis showed a p-value of 

0.037 (p < 0.05), indicating a significant association 

between anxiety and safety behavior. In addition, the 

positive correlation coefficient (+0.306) indicates that 

higher levels of anxiety tended to be associated with a 

greater distribution toward less safe behavior 

categories. The strength of the association was weak 

to moderate. 

Table 3 show that among respondents with 

normal fatigue levels, 4 individuals (80.0%) were 

categorized as safe and 1 individual (20.0%) as 

moderately safe. Among those with mild fatigue, 9 

individuals (81.8%) were categorized as safe and 2 

individuals (18.2%) as moderately safe. Among 

respondents with moderate fatigue, 7 individuals 

(77.8%) were categorized as safe, 1 individual (11.1%) 

as moderately safe, and 1 individual (11.1%) as 

unsafe. 

Table 2 
Distribution of study variables among mbg kitchen workers (n = 41) 
_ 

Variable n % Mean SD 

Anxiety     2.15 0.937 

Normal 15 36.6     

Mild 5 12.2     

Moderate 21 51.2     

Work fatigue     2.88 1.077 

Normal 5 12.2     

Mild 11 26.8     

Moderate 9 22     

Severe 16 39     

Physiological work stress     1.88 1.187 

No stress symptoms 24 58.5     

Initial stress 5 12.2     

Stress 5 12.2     

Severe stress 7 17.1     

Safety behavior     1.44 0.709 

Safe 28 68.3     

Moderately safe 8 19.5     

Unsafe 5 12.2     
Note:  Data are presented as frequency (n), percentage (%), mean, and standard deviation (SD). Anxiety was assessed using the BSRS-5; work fatigue using the mobile 

Psychomotor Vigilance Test; physiological work stress using salivary α-amylase; and safety behavior using the Safe Behavior Index. 
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Among respondents with severe fatigue, 8 

individuals (50.0%) were categorized as safe, 4 

individuals (25.0%) as moderately safe, and 4 

individuals (25.0%) as unsafe. Statistical analysis 

yielded a p-value of 0.045 (p < 0.05), indicating a 

significant association between work fatigue and safety 

behavior. The positive correlation coefficient (+0.283) 

indicates that greater work fatigue tended to be 

associated with a greater distribution toward less safe 

behavior categories. The strength of the association 

was weak. 

Table 3 present that among respondents with 

no symptoms of work stress, 20 individuals (83.3%) 

were categorized as safe and 4 individuals (16.7%) as 

moderately safe. In the early-stage stress group, 3 

individuals (60.0%) were categorized as safe, while 1 

individual (20.0%) was categorized as moderately safe 

and 1 individual (20.0%) as unsafe. In the stress group, 

only 1 individual (20.0%) was categorized as safe and 

1 individual (20.0%) as unsafe, while 3 individuals 

(60.0%) were categorized as moderately safe. Among 

respondents with severe stress, 4 individuals (57.1%) 

were categorized as safe and 3 individuals (42.9%) as 

unsafe. 

Statistical analysis showed a p-value of 0.006 

(p < 0.05), indicating a significant association between 

work stress and safety behavior. In addition, the 

positive correlation coefficient (+0.390) indicates that 

higher levels of work stress tended to be associated 

with a greater distribution toward less safe behavior 

categories. The strength of the association was 

moderate. 

 

DISCUSSION 

The This study demonstrated significant 

associations of anxiety, work fatigue, and physiological 

stress with safety behavior among Free Nutritious Meal 

(Makan Bergizi Gratis [MBG]) kitchen workers in 

Majene, Indonesia. Higher levels of anxiety, fatigue, 

and stress were consistently accompanied by a greater 

distribution toward less safe behavior categories, 

although the strength of these associations ranged 

from weak to moderate. Physiological stress showed 

the strongest relationship with safety behavior 

(Kendall’s Tau-b = 0.390; p = 0.006), followed by 

anxiety (τ = 0.306; p = 0.037) and fatigue (τ = 0.283; p 

= 0.045). These findings indicate that worker safety in 

high-demand food-production environments is 

influenced not only by equipment, procedures, and 

physical hazards but also by workers’ psychological 

and physiological capacity to maintain attention, 

judgment, and procedural compliance.  

 
Anxiety and safety behavior 

Anxiety was significantly associated with safety 

behavior. Workers with moderate anxiety showed the 

lowest proportion of safe behavior (52.4%) and the 

highest proportion of unsafe behavior (23.8%), 

whereas safe behavior remained predominant among 

workers with normal or mild anxiety. This pattern 

suggests that mild anxiety may not necessarily impair 

safety performance, but increasing anxiety may 

progressively consume cognitive resources required 

for safe task execution. Anxiety can narrow attention, 

increase threat-focused thinking, and reduce working-

memory capacity, thereby limiting the ability to monitor 

Table 3 
Associations of anxiety, work fatigue, and physiological stress with safety behavior among MBG kitchen workers 
_ 

Variable Category Safe (%) 
Moderately 

safe (%) 
Unsafe 

(%) 
Total (%) Kendall’s τb p-value 95% CI 

Anxiety Normal 12 (80.0) 3 (20.0) 0 (0.0) 15 (100.0) 0.306 0.037 0.025–0.529 

  Mild 5 (100.0) 0 (0.0) 0 (0.0) 5 (100.0)    

  Moderate 11 (52.4) 5 (23.8) 5 (23.8) 21 (100.0)    

Work fatigue Normal 4 (80.0) 1 (20.0) 0 (0.0) 5 (100.0) 0.283 0.045 0.012–0.519 

  Mild 9 (81.8) 2 (18.2) 0 (0.0) 11 (100.0)    

  Moderate 7 (77.8) 1 (11.1) 1 (11.1) 9 (100.0)    

  Severe 8 (50.0) 4 (25.0) 4 (25.0) 16 (100.0)    

Physiological work 
stress 

No stress 
symptoms 

20 (83.3) 4 (16.7) 0 (0.0) 24 (100.0) 0.39 0.006 0.079–0.676 

  Initial stress 3 (60.0) 1 (20.0) 1 (20.0) 5 (100.0)       

  Stress 1 (20.0) 3 (60.0) 1 (20.0) 5 (100.0)       

  Severe stress 4 (57.1) 0 (0.0) 3 (42.9) 7 (100.0)       

Note:  Values are presented as frequency and percentage, n (%). Associations were assessed using Kendall’s Tau-b (τb). Positive coefficients indicate that increasing anxiety, 
fatigue, or physiological stress levels were associated with a shift toward less safe behavior categories. CI = confidence interval; MBG = Makan Bergizi Gratis (Free Nutritious 
Meal). Statistical significance was defined as p < 0.05. 
_  
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hazards and follow multi-step procedures consistently 

(Coventry, 2022; Wang et al., 2022). Under time 

pressure, it may also promote faster and less 

deliberative decision-making, increasing susceptibility 

to errors (Shi et al., 2023; Okan & Hallquist, 2025). 

Sleep difficulty, tension, restlessness, and 

irritability were prominent anxiety-related complaints 

among respondents. These symptoms are particularly 

relevant because poor sleep has been associated with 

impaired vigilance, reduced cognitive performance, 

occupational errors, and increased injury risk (Hittle et 

al., 2022; Nwaogu et al., 2025). Recent evidence also 

indicates that disturbed sleep may substantially 

increase occupational injury risk (Bezie et al., 2025). In 

an MBG kitchen, where workers handle knives, hot 

surfaces, boiling liquids, electrical equipment, and 

slippery environments, reduced concentration or 

emotional regulation may directly compromise safe 

performance. Previous studies among kitchen and 

food-service workers similarly reported that 

psychological stress and anxiety were associated with 

burns, cuts, and deficiencies in safe food-handling 

practices (Adzinyo et al., 2024; Song et al., 2025). The 

present findings therefore extend this evidence to MBG 

kitchen workers and indicate that psychological well-

being should be considered within occupational safety 

management. 

 
Work fatigue and safety behavior 

Work fatigue was also significantly associated 

with safety behavior. Safe behavior remained high 

among workers with normal and mild fatigue, at 80.0% 

and 81.8%, respectively, but declined to 50.0% among 

those with severe fatigue. Conversely, 25.0% of 

workers with severe fatigue were classified as unsafe. 

This distribution suggests a deterioration in workers’ 

functional reserve as fatigue accumulates. At lower 

fatigue levels, workers may retain sufficient cognitive 

and physical capacity to compensate for tiredness, 

whereas severe fatigue may reduce their abil ity to 

sustain attention and procedural consistency. 

The finding is biologically and operationally 

plausible. Fatigue reduces psychomotor vigilance, 

slows reaction time, increases attentional lapses, and 

impairs working memory and executive control 

(Kunasegaran et al., 2023; Karim et al., 2024). These 

functions are essential throughout MBG food 

production, from receiving and preparing ingredients to 

cutting, cooking, portioning, packaging, and 

distribution. Severe fatigue may increase the likelihood 

of missed safety checks, inappropriate equipment use, 

poor manual-handling techniques, or delayed 

responses to spills, heat exposure, and other hazards. 

Evidence from safety-sensitive occupations likewise 

demonstrates that fatigue and extended working hours 

are associated with impaired vigilance, procedural 

errors, and occupational injuries (Cunningham et al., 

2022; Reinganum et al., 2024). Given that 53.7% of 

respondents worked more than eight hours per day, 

fatigue management should be regarded as an 

organizational rather than purely individual 

responsibility. 

 
Physiological stress and safety behavior 

Physiological work stress showed the strongest 

association with safety behavior. Among workers 

without stress symptoms, 83.3% demonstrated safe 

behavior. In contrast, only 20.0% of workers classified 

as stressed were categorized as safe, while 60.0% 

were moderately safe. Among those with severe 

stress, 42.9% demonstrated unsafe behavior. This 

progressive pattern indicates that increasing 

physiological stress may reduce the consistency with 

which workers maintain safe practices. 

Stress in MBG kitchens may originate from 

simultaneous demands for productivity, timeliness, 

food hygiene, portion accuracy, coordination, and 

occupational safety. Food production follows a 

sequential and interdependent process; delays at 

receiving or preparation stages may intensify pressure 

during cooking, portioning, packaging, and distribution. 

Under these conditions, sympathetic activation may 

increase while cognitive resources available for 

sustained attention and controlled decision-making 

decline. Physiological arousal has been linked to 

changes in attention, executive control, and task 

performance relevant to occupational safety (Perelló-

March et al., 2022; Savur & Sahin, 2023). The use of 

salivary α-amylase in the present study is therefore an 

important strength because it complements subjec tive 

psychological assessment with an objective 

physiological indicator. 

 
Integration of islamic values 

The findings may be interpreted within the 

Islamic principles of preserving human life (hifz al-nafs) 

and ensuring that food is halal and tayyib. As one of 

the fundamental objectives of maqasid al-shariah, hifz 

al-nafs emphasizes the responsibility to prevent 

avoidable harm and protect physical and psychological 

well-being. The Qur’an states in Surah Al-Baqarah 

verse 195: 
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“Do not let your own hands throw you into destruction.” 

In the context of this study, the significant 

associations of anxiety, fatigue, and physiological 

stress with less safe behavior indicate that 

occupational safety should encompass not only control 

of physical hazards but also protection of workers’ 

psychological and physiological capacity. Excessive 

workload, inadequate recovery, and unmanaged stress 

may impair vigilance, concentration, and safe decision-

making, thereby increasing the risk of unsafe practices 

during food preparation. 

This responsibility is also closely related to the 

Islamic concept of tayyib, which requires food to be 

wholesome, safe, and beneficial. The Qur’an states in 

Surah Al-Baqarah verse 168: 

“Eat from what is lawful and good on the earth.” 

Within the MBG Program, maintaining safe 

working conditions for kitchen workers is therefore 

inseparable from ensuring the tayyib quality of food 

delivered to beneficiaries. Adequate rest, appropriate 

workload distribution, fatigue management, 

psychosocial support, and adherence to occupational 

safety procedures can be understood as practical 

measures that simultaneously protect workers and 

support the preparation of safe and wholesome meals. 

Thus, safeguarding worker well-being and maintaining 

food quality represent interconnected responsibilities 

consistent with the Islamic values of preserving life and 

providing halal and tayyib food. 

 
Occupational health and safety implications 

Collectively, these findings suggest that 

anxiety, fatigue, and physiological stress represent 

interconnected human-factor risks within MBG kitchen 

operations. Safety management should therefore 

extend beyond traditional controls such as personal 

protective equipment and standard operating 

procedures. Practical measures should include 

psychosocial risk screening, appropriate workload 

distribution, adequate staffing, protected rest periods, 

management of excessive working hours, sleep-health 

promotion, and periodic assessment of fatigue and 

stress. Strengthening supervisory support and safety 

communication may further help workers maintain safe 

behavior during periods of high production demand. 

The study has important implications for the 

sustainability of the MBG Program because worker 

safety is closely linked to operational continuity, food 

quality, and service reliability. A key strength of this 

study is its multimodal assessment of occupational 

safety, integrating psychological, physiological, 

neurobehavioral, and directly observed measures 

through the BSRS-5, salivary α-amylase, mobile 

Psychomotor Vigilance Test, and Safe Behavior Index, 

thereby providing a more comprehensive evaluation 

than reliance on self-reported data alone. However, 

several limitations should be considered. The cross-

sectional design precludes causal inference, the small 

sample from a single MBG kitchen limits 

generalizability, and purposive sampling may introduce 

selection bias. Anxiety and safety behavior 

measurements may also be susceptible to reporting or 

observer-related bias, while single-time physiological 

and fatigue assessments may not capture day-to-day 

variability. Future multicenter longitudinal studies with 

larger samples and repeated measurements are 

needed to clarify temporal relationships and determine 

whether organizational interventions can improve 

worker well-being, safety behavior, and occupational 

outcomes. 

CONCLUSIONS 

This study concludes that anxiety, work fatigue, 

and physiological work stress are significantly 

associated with safety behavior among Free Nutritious 

Meal (Makan Bergizi Gratis  [MBG]) kitchen workers in 

Majene, Indonesia. Workers with moderate anxiety, 

severe fatigue, and higher stress levels tended to show 

lower proportions of safe behavior and greater 

proportions of moderately safe or unsafe behavior. 

These findings indicate that psychosocial risk, fatigue, 

and physiological stress should be integrated into 

occupational health and safety management within 

MBG kitchens rather than addressed as separate 

individual concerns. This study contributes empirical 

evidence relevant to SPPG managers, local and 

national governments, and the National Nutrition 

Agency in strengthening occupational safety systems 

and supporting the sustainability of the MBG Program. 

Risk-management strategies should include 

fatigue management through micro-breaks during high-

demand tasks, job rotation for repetitive or high-risk 

activities, identification of tasks associated with 

excessive fatigue, limits on prolonged exposure to 

high-risk work, and adequate recovery periods. 

Periodic screening of fatigue and psychological 

conditions may also be implemented, particularly 

before or during periods of intensified workload. Peer 

cross-checking can further support compliance with 

safe work procedures. Because this study used a 

cross-sectional design with a small single-site sample, 

causal relationships cannot be established and 
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generalizability is limited. Future studies should 

involve larger multisite samples, repeated 

measurements, and longitudinal designs to evaluate 

whether psychosocial and fatigue-management 

interventions improve safety behavior and reduce 

occupational incidents in MBG kitchens. 
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