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Abstract

Kitchen workers face significant workloads due to exposure to high temperatures, long working hours, and non-
ergonomic postures, putting them at risk of fatigue, musculoskeletal disorders, heat stress, and chronic exhaustion.
This study aims to summarize the latest findings on the impact of workloads on kitchen workers based on the six
dimensions of NASA-TLX. The study design is a quantitative systematic review of the last five years through PubMed
and Google Scholar, following the PRISMA guidelines for the selection process. A total of 11 articles met the inclusion
criteria. The results show that physical workload, including prolonged standing, repetitive movements, and non-
ergonomic postures, is significantly associated with musculoskeletal disorders, with a prevalence of 92.3%. Working
hours exceeding 8 hours are linked to fatigue, increased presenteeism, and a decreased quality of life, while heat stress
was reported as a major health concern. Support from coworkers was found to mitigate the impact of physical and
psychosocial workload. In conclusion, improvements in ergonomics, work hours and shift arrangements, increased
ventilation, and enhanced psychosocial support are necessary to mitigate health risks associated with excessive
workloads among kitchen workers.
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INTRODUCTION

Kitchens are central workspaces in food preparation and processing, serving a
crucial role in sectors such as catering services, restaurants, hotels, hospitals, and
institutional food services. While kitchens are essential for ensuring food quality and
safety, they are also recognized as high-risk occupational environments. The combination
of intensive manual tasks, specialized equipment, and demanding environmental
conditions exposes kitchen workers to various occupational hazards, making kitchen
work an important concern in occupational safety and health studies.

Kitchen workers are routinely exposed to physical, chemical, and biological hazards
arising from daily work activities and workplace conditions. Common occupational
accidents include slips and falls due to wet or greasy floors, burns from heat, steam, and
open flames, cuts caused by sharp tools, and fire-related incidents. Additional risks
include electrical hazards, unsafe equipment operation, food contamination, and
improper storage of food materials. These hazards may lead to minor injuries as well as
serious injuries and, in severe cases, fatalities. In the United States, approximately half a
million kitchen-related accidents occur each year, or about 1,300 incidents per day,
including minor cases that do not require medical treatment (Grambart, 2024). This
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evidence indicates that kitchens represent high-risk workplaces requiring systematic
attention in occupational safety and health management.

Occupational risks in kitchen environments are further intensified by the nature of
kitchen work, which is characterized by high workload demands. Kitchen workers,
particularly professional cooks, often work in shift systems, perform long working hours,
and operate under fast-paced conditions with high pressure during peak service periods.
Most kitchen workers are employed full-time, although part-time workers also
experience high work intensity (U.S. Bureau of Labor Statistics, 2025). At the global level,
occupational safety and health remain critical issues. The International Labour
Organization (ILO) reported that approximately 395 million workers experienced non-
fatal occupational injuries in 2023, while in 2024 around 2.41 billion workers were
exposed to excessive heat at work (International Labour Organization, 2025). Heat
exposure is a defining characteristic of professional kitchens, placing kitchen workers
among occupational groups that are particularly vulnerable to work-related health
problems.

In this context, workload is a key concept for understanding the working conditions
of kitchen workers. Workload refers to the level of physical, mental, and temporal
demands imposed on workers within a given period (Hung et al,, 2025). It reflects the
volume, complexity, and intensity of tasks that must be completed and includes physical,
cognitive, and emotional demands. Excessive workload has been associated with
increased fatigue, work-related strain, reduced performance, and a higher risk of burnout
when not adequately managed (Weni et al., 2023; Chireh et al., 2025). In kitchen work,
which requires multitasking, strict time control, and sustained physical endurance,
workload should be understood as a multidimensional construct rather than a purely
physical burden.

One of the most widely used instruments for assessing perceived workload is the
NASA Task Load Index (NASA-TLX). NASA-TLX measures workload through six
dimensions: mental demand, physical demand, temporal demand, performance, effort,
and frustration (NASA, 2020; Said et al,, 2020). Developed by Hart and Staveland, this
instrument was designed to assess subjective workload in complex work systems. NASA-
TLX produces an overall workload score based on the weighted contribution of each
dimension (Cao et al, 2014). Due to its ability to capture cognitive, physical, and
emotional aspects simultaneously, NASA-TLX has been widely applied in high-demand
occupational settings (Wilson et al., 2011; Zehnder et al., 2020; Bell et al., 2022).

The multidimensional framework of NASA-TLX is particularly relevant to kitchen
work. Kitchen tasks require sustained attention, rapid decision-making, effective team
coordination, and strict time management. Previous studies have shown that NASA-TLX
effectively captures variations in workload in high-pressure environments, including
contexts with characteristics similar to professional kitchens, such as healthcare services
and operating rooms (Zehnder et al., 2020; Bell et al., 2022; Junaedi et al., 2020). These
findings suggest that NASA-TLX is a suitable framework for analyzing workload
dimensions among kitchen workers.

Each NASA-TLX dimension has specific relevance in kitchen work. Mental demand
reflects cognitive effort related to multitasking and decision-making. Physical demand
represents prolonged standing, manual handling, and repetitive movements, which are
associated with musculoskeletal strain. Temporal demand reflects time pressure,
particularly during peak service hours. Effort describes the perceived level of exertion
required to complete tasks, while frustration represents emotional responses to work
pressure. Performance reflects workers’ perceptions of task effectiveness. Together,
these dimensions explain how workload demands may lead to work-related strain and
subsequent health and performance outcomes.
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Previous studies have reported consistent associations between workload
dimensions and adverse outcomes. High physical demand is associated with
musculoskeletal complaints among kitchen workers, while high mental and temporal
demands contribute to fatigue and burnout, leading to reduced job performance and job
satisfaction. Additionally, high effort and frustration are linked to presenteeism, where
workers continue working despite health problems, negatively affecting productivity and
service quality.

Despite increasing research on kitchen workload, systematic synthesis using a
multidimensional framework such as NASA-TLX remains limited. Existing studies often
emphasize physical workload, while mental, temporal, and emotional dimensions are less
frequently examined in an integrated manner. This limitation highlights the need for a
comprehensive review to clarify dominant workload dimensions and their relationships
with work-related strain and health, safety, and performance outcomes.

Therefore, this systematic review aims to: (1) identify how the workload
dimensions of kitchen workers are described in the literature, (2) examine which
workload dimensions are most dominant, and (3) analyze the associations between
workload dimensions and health, safety, and performance outcomes. By synthesizing
findings based on the NASA-TLX framework, this review is expected to provide evidence-
based insights to support occupational safety and health management in the culinary
sector.

METHODS

This study employed a systematic literature review to identify and analyze
workload characteristics among kitchen workers based on the dimensions of the NASA
Task Load Index (NASA-TLX). The review process was conducted in accordance with the
Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA)
guidelines to ensure transparency, rigor, and reproducibility in article identification,
screening, and selection (Page et al,, 2021).

Data Sources and Search Strategy

A comprehensive literature search was carried out using PubMed and Google
Scholar databases. The search covered peer-reviewed publications published between
2020 and 2025. Keywords were developed using the PEO (Population-Exposure-
Outcome) framework to structure the research question and search strategy (Audrey,
2025). The main search terms included combinations of “workload”, “kitchen workers” OR
“cooks” OR “chefs”, and “workload burden”. Boolean operators were applied to refine the
search and increase retrieval relevance.

The PEO framework was defined as follows: the population consisted of kitchen
workers or cooks working in commercial kitchens or catering services; the exposure
referred to workload as measured or conceptualized through NASA-TLX dimensions
(physical, mental, temporal, effort, and frustration); and the outcomes included physical
fatigue, work-related diseases, stress, burnout, and presenteeism. Based on this
framework, the primary research question guiding the review was: What are the impacts
of excessive workload on kitchen workers or cooks?

Inclusion and Exclusion Criteria

Clear inclusion and exclusion criteria were applied to ensure the relevance and
quality of selected studies. Studies were included if they: (1) employed a quantitative
primary research design; (2) involved kitchen workers or cooks, including chefs and
professional cooks; (3) assessed workload or workload-related impacts aligned with
NASA-TLX dimensions (mental, physical, temporal, performance, effort, and frustration);
(4) were published between 2020 and 2025; (5) were available in full-text format; and
(6) were written in English or Indonesian.
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Studies were excluded if they: (1) were review articles, opinion papers, case
reports, experimental studies, or qualitative and mixed-method designs; (2) involved
occupational groups other than kitchen workers, such as waitstaff, food distribution
workers, or administrative staff; or (3) reported outcomes unrelated to workload
dimensions, such as health conditions not associated with work-related demands.
Operational Definitions

Key concepts were defined to ensure consistency across the review. Kitchen
workers or cooks were defined as individuals, either professional or non-professional,
engaged in food preparation activities in commercial kitchens, including ingredient
preparation, cooking processes, equipment handling, and workplace sanitation.
Workload referred to the level of physical, mental, and temporal demands imposed on
workers during task performance. Work-related strain represented physiological and
psychological responses resulting from excessive workload, including fatigue, stress, and
burnout. Health and performance outcomes included musculoskeletal complaints,
burnout, presenteeism, and perceived work performance.

Article Selection Process

The initial search yielded 726 articles, comprising 31 from PubMed and 695 from
Google Scholar. After removing duplicate records (n = 12), titles and abstracts were
screened, resulting in 38 potentially relevant articles. Full-text assessment led to the
exclusion of articles due to incomplete data (n = 3), remaining duplication (n = 4), and
population mismatch (n = 7). Ultimately, 11 studies met all inclusion criteria and were
included in the final synthesis. The selection process is illustrated using a PRISMA flow
diagram.

Data Extraction and Synthesis

Data were extracted using a structured summary form that included author
names, publication year, study design, sample size, measurement instruments, and key
findings related to workload dimensions. The extracted data were synthesized
narratively by grouping findings according to the NASA-TLX workload dimensions. This
approach facilitated the identification of recurring patterns and cross-study consistency
without conducting a meta-analysis. Results were organized in comparative tables to
enhance clarity and interpretation.

Data Analysis

Data analysis was conducted using a descriptive-narrative approach by
comparing findings across studies based on NASA-TLX workload dimensions. The
analysis focused on identifying dominant workload demands, associated work-related
strain, and subsequent health and performance outcomes among kitchen workers. A
meta-analysis was not performed due to heterogeneity in study designs, measurement
tools, and outcome indicators.
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Figure 1. PRISMA diagram

RESULTS AND DISCUSSION

This systematic review synthesizes empirical evidence on the workload
experienced by kitchen workers and its implications for health, safety, and work
performance. Across the reviewed studies, kitchen work consistently emerged as a high-
demand occupation characterized by substantial physical, mental, temporal, effort-
related, and emotional (frustration) demands, as conceptualized within the NASA Task
Load Index (NASA-TLX) framework. These workload dimensions were found to interact
and collectively contribute to work-related strain, which in turn influenced a range of
adverse health and performance outcomes.

Professional kitchens represent dynamic and intensive work environments where
workers are required to maintain productivity, speed, and accuracy under conditions of
heat exposure, time pressure, and limited recovery opportunities. The synthesis of
findings indicates that workload among kitchen workers cannot be understood through
a single dimension; rather, it reflects a multidimensional burden that affects physical
health, mental well-being, emotional stability, and overall job performance.
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Synthesis of Included Studies

Table 1 presents a structured synthesis of the included studies, highlighting key
characteristics, measurement instruments, major findings, and the dominant NASA-TLX

workload dimensions identified in each study.

Table 1. Synthesis of Empirical Studies on Kitchen Workers’” Workload and Health

Outcomes
Author
& Year

Alagoz et
al.,, 2025

Rehman
et al.,
2025

Melaku
et al.,
2024

Abebaw
et al,,
2024

Park et
al,, 2021

Geyseret
al,, 2023

Nazar et
al.,, 2023

Kohli et
al., 2022

Tan et
al,, 2021

Country,
Sample,
Design

Turkey; n=387;
survey

Pakistan;
n=169;
sectional

Cross-

Ethiopia;
n=605;
sectional

Cross-

Ethiopia;
n=422;
sectional

Cross-

South Korea;
n=1,909; cross-
sectional

South  Africa;
n=150;
comparative
cross-sectional
Pakistan;
n=178;
sectional
India; n=30;
descriptive
quantitative

Cross-

Malaysia;
n=104;
sectional

Cross-

Instruments
WO Scale,

UWES-3, SPS-6

NMQ, FAS

HOTHAPS,
WBGT

NMQ, SF-36

KWCS

Questionnaire

CBI

NPRS

Occupational
hazard
questionnaire

DMQ
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Key Findings

Excessive workload
increased
presenteeism;
coworker  support
mitigated negative
effects

High MSD prevalence
(50-54% neck, back,
shoulder); 38.3%
fatigue; need for
ergonomic
improvement
67.1% experienced
heat stress; poor
ventilation and high
temperature
increased fatigue and
dizziness

WMSD  prevalence
82.7%:; risk factors
included prolonged
standing and
awkward reach
Insufficient rest
increased MSD risk
by 57.6%; women
more vulnerable
Shifts >8  hours
significantly
increased  burnout
and personal fatigue
63.5% worked 8-10
hours/day;  58.4%
reported mild pain
100% heat stress;
70% muscle tension;
53% low back pain

MSD
92.3%;
posture

prevalence
ergonomic
and

Dominant
NASA-TLX
Dimensions
Physical,
Mental,
Temporal

Physical,
Mental,
Temporal,
Effort,
Frustration

Physical, Effort

Physical,
Temporal

Physical,
Temporal

Temporal,
Effort, Mental,
Physical

Physical, Effort

Physical,
Mental,
Temporal,
Effort,
Frustration
Physical,
Temporal,
Effort
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Author  Country, Instruments Key Findings Dominant
& Year Sample, NASA-TLX
Design Dimensions
repetitive motion as
key risks
Cerasaet Italy; n=710; JCQ,ERI, SF-36 47% reported =2 Mental,
al., 2020  cross-sectional health  complaints; Temporal,
stress mediated Effort,
workload-QoL Frustration
relationship
Ariani et Indonesia; Demographic & Standing >8 hours Physical,
al, 2022 n=134; cross- work increased varicose Temporal
sectional questionnaire  vein risk 3.7 times

The synthesis demonstrates that physical demand is the most frequently reported
workload dimension, followed by temporal and mental demands. However, effort and
frustration also emerged as critical contributors to work-related strain, particularly in
studies addressing burnout, presenteeism, and reduced quality of life.

Physical Demand and Musculoskeletal Strain

Physical demand was the most dominant workload dimension identified across the
reviewed studies. Kitchen work involves prolonged standing, repetitive upper-limb
movements, manual material handling, and sustained awkward postures, all of which are
well-established risk factors for musculoskeletal disorders (MSDs). High prevalence rates
of MSDs were consistently reported, ranging from moderate discomfort to chronic pain
affecting the neck, shoulders, back, and lower extremities.

Rehman et al. (2025) reported that more than half of kitchen workers experienced
musculoskeletal complaints in critical body regions, while Kohli et al. (2022) found that
70% of participants reported muscle tension and over half experienced lower back pain.
These findings are consistent with Abebaw et al. (2024) and Tan et al. (2021), who
identified prolonged standing and repetitive movements as primary contributors to
physical strain.

In addition to biomechanical stressors, thermal exposure significantly amplified
physical workload. Melaku et al. (2024) reported that over two-thirds of kitchen workers
experienced heat stress, particularly in poorly ventilated environments. Heat exposure
exacerbates fatigue, dehydration, and muscular discomfort, thereby accelerating physical
exhaustion and reducing work tolerance. From an ergonomic perspective, excessive
physical demand represents a critical pathway through which workload leads to work-
related strain and adverse health outcomes.

Temporal Demand and Time Pressure

Temporal demand emerged as another dominant workload dimension, reflecting
the intense time pressure experienced by kitchen workers, particularly during peak
service hours. The requirement to prepare and serve food rapidly, often under strict
deadlines, leaves little opportunity for rest or recovery. Several studies highlighted that
long working hours, extended shifts, and insufficient breaks significantly increased health
risks.

Park et al. (2021) demonstrated that inadequate rest periods were associated with
a substantially higher risk of MSDs, while Geyser et al. (2023) found that working shifts
longer than eight hours significantly increased burnout and emotional fatigue. Temporal
demand not only intensifies physical exertion but also compounds mental and emotional
strain, as workers must maintain speed and accuracy simultaneously.
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Time pressure also encourages maladaptive work behaviors, such as skipping
breaks or working through pain, which further elevates the risk of cumulative fatigue and
injury. These findings underscore temporal demand as a central workload dimension that
directly contributes to both short-term strain and long-term health deterioration.

Mental Demand and Cognitive Load

Kitchen work requires sustained attention, rapid decision-making, multitasking,
and effective coordination among team members. High mental demand was reported in
several studies, particularly those examining stress, burnout, and perceived workload.
Mental workload arises from the need to process multiple orders simultaneously, manage
workflow disruptions, and maintain quality standards under pressure.

High cognitive load has been associated with mental fatigue, reduced concentration,
and increased likelihood of errors. When combined with physical exhaustion and time
pressure, elevated mental demand may accelerate the onset of burnout and reduce job
satisfaction. Cerasa et al. (2020) highlighted that stress mediated the relationship
between workload and quality of life, suggesting that mental strain plays a pivotal role in
translating workload demands into adverse outcomes.

Effort, Frustration, and Emotional Strain

The effort dimension reflects the perceived level of physical and mental exertion
required to complete tasks. Studies such as Kohli et al. (2022) and Nazar et al. (2023)
reported that excessive effort was associated with headaches, muscle fatigue, and general
exhaustion. High effort often indicates an imbalance between job demands and available
resources, which increases vulnerability to burnout.

Frustration, as an emotional dimension of workload, was less frequently measured
but emerged as a critical factor influencing job satisfaction and presenteeism. High
frustration levels were linked to feelings of stress, dissatisfaction, and emotional
exhaustion. Alagoz et al. (2025) demonstrated that excessive workload increased
presenteeism, while social support from coworkers reduced its negative impact. This
finding emphasizes the importance of psychosocial factors in moderating workload-
related strain.

Health and Work Performance Outcomes

Across the reviewed studies, excessive workload was consistently associated with
adverse health and performance outcomes, including MSDs, fatigue, stress, burnout, and
presenteeism. Workers experiencing high workload demands were more likely to report
reduced productivity, lower job satisfaction, and diminished service quality.
Presenteeism emerged as a particularly concerning outcome, as workers continued
working despite health problems, potentially compromising both personal well-being
and organizational performance.

The findings suggest a clear pathway: high workload demands — work-related
strain — negative health and performance outcomes. This pathway highlights the
cumulative nature of workload exposure and underscores the importance of early
intervention.

Implications and Recommendations
Based on the synthesized evidence, several intervention strategies are
recommended:
1. Ergonomic improvements: Optimizing kitchen layout, providing adjustable
workstations, and introducing ergonomic tools can reduce physical demand and
musculoskeletal strain.

Reflection Journal, Maret 2026 Vol. 6, No. 1

| 21



Woltasari et al Workload Dimensions of Kitchen ...

2. Work time management: Ensuring adequate rest breaks and balanced shift schedules
can mitigate temporal demand and fatigue.

3. Stress management training: Programs aimed at enhancing coping strategies may
reduce mental strain and frustration.

4. Psychosocial support: Supportive leadership and positive coworker relationships can
buffer the negative effects of high workload.

5. Regular health monitoring: Routine health assessments and wellness programs can
help identify early signs of workload-related health problems.

Kitchen workers experience high multidimensional workload, encompassing
physical, mental, temporal, effort-related, and emotional demands. These workload
dimensions collectively contribute to work-related strain, leading to adverse health and
performance outcomes such as MSDs, burnout, and presenteeism. Addressing these
challenges requires integrated interventions targeting ergonomic, organizational, and
psychosocial factors. Improving workload management is essential not only for
protecting workers’ health but also for enhancing productivity and service quality in the
culinary sector.

CONCLUSION

This literature review demonstrates that kitchen workers are exposed to a
substantially high workload that adversely affects both their physical and mental health.
Physical workload characterized by prolonged standing, repetitive movements, and non-
ergonomic working postures contributes significantly to the high prevalence of
musculoskeletal disorders (MSDs), with reported rates reaching up to 92.3%. In addition,
high time pressure and extended working hours, particularly shifts exceeding eight hours
per day, increase the risk of fatigue, burnout, and presenteeism, ultimately leading to a
decline in workers’ quality of life and job performance. Heat stress in kitchen
environments also emerges as a critical occupational health issue, resulting in symptoms
such as exhaustion, dizziness, and muscle cramps. Importantly, psychosocial support,
especially from coworkers, has been shown to mitigate the negative effects of physical
and mental workload and to enhance overall worker well-being. Therefore,
improvements in ergonomic kitchen design, more effective management of working time,
and the provision of adequate psychosocial support are essential to reduce workload-
related risks among kitchen workers. This review underscores the importance of
adopting a multidimensional approach to workload assessment in kitchen settings by
integrating physical, mental, temporal, and psychosocial factors. Further empirical
research employing the NASA-TLX instrument directly is recommended to obtain a more
comprehensive understanding of kitchen workers’ workload and its implications for
health and work outcomes.

RECOMMENDATIONS

Based on the findings of this review, several integrated recommendations can be
proposed to improve the well-being of kitchen workers and to mitigate the negative
impacts of excessive workload. First, ergonomic improvements in kitchen layout and
work equipment should be prioritized, including adjustable worktables, ergonomically
designed tools, and optimized workstation arrangements, to reduce physical strain
associated with prolonged standing, repetitive movements, and awkward postures that
commonly lead to musculoskeletal disorders. Second, better management of working
time and shift schedules is essential; implementing adequate rest breaks, avoiding shifts
exceeding eight hours, and ensuring balanced workload distribution can help reduce
fatigue, stress, burnout, and presenteeism. Improving kitchen ventilation and thermal
control systems is also strongly recommended to minimize heat exposure and prevent
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heat stress, which poses significant risks to workers’ physical health. In addition, stress
management training should be provided to equip workers with coping strategies for
high mental demands, multitasking requirements, and time pressure inherent in kitchen
work. Psychosocial support from supervisors and coworkers should be strengthened
through supportive leadership, effective communication, and conflict management
practices, as such support has been shown to buffer the adverse effects of high workload
and enhance job satisfaction. Finally, regular health and nutrition education programs
are recommended to support workers’ physical resilience and overall well-being. For
future research, the direct application of the NASA-TLX instrument and longitudinal
study designs are recommended to capture workload dimensions more precisely and to
examine the long-term effects of excessive workload on health and work outcomes
among kitchen workers.
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