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Introduction

Abstract: This scoping review aims to invistigate safety promotion within
academic laboratory environments, with a specific emphasis on culinary
academic laboratories. The review aims to detect trends in literature,
evaluate safety promotion approaches, and analyze their effects on
participants' Knowledge, Attitudes, and Practices (KAP). The evaluation
complied with PRISMA-ScR criteria, utilizing Scopus as the principal
database, encompassing peer-reviewed articles published from 2014 to 2024.
A total of 23 pertinent studies were included following the application of
eligibility criteria. The research found twelve unique strategies of safety
promotion, encompassing sustainable practices, ergonomic scheduling,
health education, and community involvement. The results were classified
into KAP outcomes, with several studies indicating enhanced safety
knowledge, improved attitudes toward safety procedures, and favorable
practical safety results. Notwithstanding the proliferation of literature on
safety promotion, considerable deficiencies persist, especially with the
distinct hazards present in culinary university laboratories. The evaluation
determines that more research is necessary to fill these gaps and establish
appropriate safety standards specific to culinary teaching environments.

Keywords: Culinary KAP; Laboratories; Promotion; Safety.

acknowledged as essential in culinary education, there
is still an insufficient understanding of existing safety

The promotion of safety within academic settings,
especially in culinary laboratories, is a fundamental
component of ensuring a secure and healthy
environment for students and instructors participating
in practical training (Ayi & Hon, 2018; Dehdashti et al.,
2020). Culinary laboratories pose distinctive challenges
by merging aspects of both food safety and laboratory
safety, thus requiring an integrated and comprehensive
safety approach to minimize accidents, contamination,
and potential health risks (Wiriyakraikul et al., 2022).
Promoting effective safety practices in these settings is
not only essential for safeguarding students and
instructors during practical sessions, but also for
cultivating enduring safety habits that are critical for
professional success in the food industry (Jasper &
Juliana, 2023). Although safety promotion is widely
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programs, the methods utilized, and their impact on the
knowledge, attitudes, and practices (KAP) of students
and staff involved (Asamani, 2020). While existing
literature provides some insight into safety measures
within culinary education, systematic efforts to map
specific safety promotion strategies and
comprehensively evaluate their outcomes remain
limited (Abbas et al., 2016; Wiriyakraikul et al., 2022). To
bridge these gaps, this scoping review aims to explore
prevailing trends in safety promotion research, with
particular emphasis on the strategies implemented in the
domains of food safety and laboratory safety, and their
influence on knowledge, attitudes, and practices (KAP)
among students and academic staff.

The objectives of this review are to identify trends
in the literature related to safety promotion in culinary
academic laboratories, assess the strategies employed to
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enhance safety particularly within the contexts of food
safety and laboratory safety examine the impact of these
strategies on participants’ knowledge, attitudes, and
practices (KAP), and uncover gaps in the existing body
of research (Araneo et al., 2019; Salazar-Escoboza et al.,
2020). Given the exploratory nature of these aims, a
scoping review is deemed appropriate to provide a
comprehensive overview of the current research
landscape, highlight areas requiring further
investigation, and inform future efforts to strengthen
safety promotion practices in culinary educational
environments (Lely et al., 2023; Peters et al., 2021;
Pollock et al., 2021).

The urgency of this study lies in the critical need to
ensure a safe and pedagogically effective environment
for culinary students, who are future professionals in the
food industry. Culinary laboratories involve complex
safety challenges, ranging from physical injuries to
foodborne contamination, making the promotion of
safety practices essential. However, the current lack of a
clear and evidence-based understanding of effective
safety strategies hampers the development of sound
educational policies and interventions. This review
seeks to address this gap by providing a comprehensive
overview of existing approaches, thereby informing
future efforts to strengthen safety culture in culinary
education. This study presents a novel contribution by
being among the first scoping reviews to systematically
explore safety promotion specifically within culinary
academic laboratories. While existing literature has
addressed general aspects of occupational safety and
food safety, there is a lack of comprehensive analysis
that integrates both domains in the context of culinary
education. By examining the strategies employed to
promote safety and their impact on knowledge,
attitudes, and practices (KAP) among students and staff,
this review introduces a unique perspective that bridges
practical safety concerns with educational outcomes in a
specialized learning environment.

Method

This scoping review employed a systematic and
comprehensive approach to examine existing literature
on safety promotion in laboratory environments, with a
specific focus on its relevance to culinary academic
laboratories. The review was conducted in accordance
with the PRISMA-ScR (Preferred Reporting Items for
Systematic Reviews and Meta-Analyses extension for
Scoping Reviews) guidelines, ensuring methodological
transparency, rigor, and reproducibility (Lely et al.,
2023).

The eligibility criteria for the review focused on
studies published between 2014 and 2024, using Scopus
as the primary database for identifying relevant
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literature. Only peer-reviewed articles published in
English were included to ensure quality and relevance.
Studies that were non-peer-reviewed, non-English, or
unrelated to laboratory safety promotion were excluded
from the review to maintain a consistent focus on high-
quality research. Given the challenge in finding
literature specifically addressing "knowledge, attitudes,
and practices (KAP) of safety promotion in academic
laboratories" without vyielding results, the search
strategy was broadened to include literature related to
general safety promotion in laboratory environments,
particularly in health contexts.

The search process involved a stepwise broadening
of search terms to ensure adequate coverage of the
literature. Initial searches using keywords such as
"knowledges, AND attitudes, AND practices AND of
AND safety AND promotion AND academic AND
laboratories" yielded no results, indicating limited direct
research on this specific combination of variables.
Consequently, the search was expanded to "safety AND
promotion AND academic AND laboratories," which
resulted in only two articles. A further refinement to
"safety AND promotion AND laboratories" generated
182 articles. These articles were manually screened to
identify studies most relevant to the review topic,
particularly those focused on safety promotion
interventions that could be applied to the context of
culinary academic laboratories.

The selection process involved a systematic review
of titles and abstracts, followed by a full-text review to
ensure that the selected studies met the inclusion
criteria. The data charting process was carried out using
a standardized data extraction form to ensure
consistency and accuracy in capturing key information.
This process was conducted independently by two
reviewers, and any discrepancies were resolved through
consensus to ensure reliability.

Data items extracted from the included studies
focused on the type of safety promotion interventions,
target populations (students and staff), outcomes related
to knowledge, attitudes, and practices (KAP), and
variations in the educational approaches used. Given the
broad focus on laboratory environments, this review
captures trends in safety promotion that are applicable
to health-related laboratory settings and draws
implications  specifically for culinary academic
laboratories. This approach ensures that insights from
more generalized laboratory settings can be effectively
translated and adapted to address the unique challenges
present in culinary education environments.
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Result and Discussion

Trends of Literature on Safety Promotion

The topic of safety promotion has emerged as an
increasingly important area of research, as evidenced by
the growing number of publications indexed in the
Scopus database over recent years. The trends in
literature on safety promotion indicate a notable
increase in academic interest and scholarly contributions
to this field. In 2014, there were only 8 publications
addressing safety promotion, which remained
consistent through 2015. In 2016, there was a slight
increase to 8 documents, followed by a significant rise in
2017 with 14 publications. The number of studies
continued to grow steadily, reaching 18 publications in
2018 and maintaining this level into 2019. In 2020, the
trend continued with 19 documents, followed by a
substantial increase in 2021, where 19 documents were
also published. The peak so far was seen in 2022 with 31
documents, reflecting a heightened focus on safety
promotion, likely driven by a growing awareness of
occupational health and safety standards across various
sectors. In 2023, there were 21 publications, while 2024
showed 17 documents, suggesting sustained interest,
albeit with slight fluctuations.

2014 2015 2016 2017 2018 2019 2020 201 2022 2023 2024

Figure 1 Publication by Year

Overall, these trends reflect an expanding body of
knowledge on safety promotion, which encompasses
various contexts, including health, laboratory safety,
and workplace environments. The growth in literature
highlights the increasing recognition of the importance
of promoting safety across different settings,
particularly in laboratories and academic environments,
which is a key focus of this review.

The geographical distribution of literature on safety
promotion, as indexed in the Scopus database, reveals a
significant variation in contributions across different
countries and territories. China leads the list with 68
publications, highlighting its strong focus on research
related to safety promotion. The United States follows
with 35 documents, reflecting its established
commitment to occupational health and safety research.
The United Kingdom ranks third with 17 publications,
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while other major contributors include Canada (10
documents), India (9 documents), and Italy, Sweden,
and Switzerland, each with 8 publications. Australia and
Brazil each contributed 6 documents, while Belgium,
Nepal, and Thailand each produced 5 publications,
demonstrating growing interest in safety promotion
research in these regions. Japan and Nigeria each
contributed 4 publications, and several countries—
including the Democratic Republic of Congo, Germany,
Indonesia, and the Netherlands —had 3 documents each.
Countries like Bangladesh, Denmark, Ethiopia, and
others had 2 publications, reflecting smaller but notable
contributions to the field. There are also numerous
countries with only one publication on safety
promotion, such as Argentina, Austria, Cambodia,
Cameroon, Colombia, Egypt, Finland, Ghana, Israel,
Malaysia, New Zealand, and many others. Additionally,
there were 6 documents categorized as "Undefined,"
indicating that the country or territory of the
contributing institutions could not be determined.
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Figure 2 Publication by Year

Those distribution in Figure 2 indicates that
research on safety promotion is largely concentrated in
a few countries, with China and the United States being
the most prolific. However, there is a notable presence
of contributions from diverse regions across Asia,
Africa, Europe, and the Americas, which underscores
the global relevance of safety promotion, particularly in
academic and laboratory settings. This variation in
contributions highlights different levels of focus on
safety-related research across the globe, suggesting the
need for greater emphasis and collaboration in regions
with fewer publications.

The types of documents related to safety
promotion, as indexed in the Scopus database,
demonstrate a diversity of formats, reflecting different
approaches to disseminating research findings. The
majority of the publications are articles, comprising 128
documents, which suggests that empirical research and
original studies are the dominant means of exploring
safety promotion in laboratory settings. Following this,
reviews make up a significant portion, with 28
documents. This indicates an emphasis on synthesizing

existing knowledge to provide a comprehensive
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overview of the field, identify trends, and highlight gaps
in current literature. Conference papers account for 8
documents, indicating that safety promotion is also a
topic of interest in academic conferences, where new
research findings are presented and discussed among
experts. There are 6 book chapters, which suggests that
the topic is included in broader academic or professional
volumes, providing insights within a larger thematic
context. Additionally, there are 3 editorials and 3 notes,
which are likely intended to offer expert commentary,
reflections, or brief observations on safety promotion.
Other document types include books (2 documents),
which may provide in-depth coverage of safety
promotion topics, and conference reviews (2
documents), which summarize and assess the outcomes
of conferences focused on related themes. Finally, there
are 2 short surveys, indicating concise studies or
preliminary findings that contribute to the body of
knowledge in this area.

These distribution as seen in Figure 3 highlights
that the literature on safety promotion is predominantly
composed of original research articles and reviews, with
a smaller but meaningful contribution from conference
papers, book chapters, and other document types. This
mix of document types helps provide a broad
perspective on the field, combining empirical findings
with reviews, expert commentaries, and academic
discussions, contributing to a  well-rounded
understanding of safety promotion in laboratory
settings.

Short Survey (1.1%)
Conference Revi... (1.1%)

Book (L.1%) ~

Note (1.6%) -

Editorial (LE%)

Book Chapter (3.3%) /

Conference Pape... (4.4%) d
Review (15.4%)

" Article (70.3%)

Figure 3. Publication by Document Types

The subject areas of documents related to safety
promotion, as indexed in the Scopus database, indicate
that this topic spans a wide range of disciplines (Figure
4), reflecting its interdisciplinary nature and the diverse
contexts in which safety is relevant. The majority of the
publications fall within the field of medicine, with 104
documents, underscoring the importance of safety
promotion in medical settings, where ensuring health
and safety practices is critical. This strong focus on
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medicine highlights the emphasis on occupational
health, patient safety, and risk management. Other
significant subject areas include Biochemistry, Genetics
and Molecular Biology and Engineering, each with 20
documents. This suggests that safety promotion is also
highly relevant in laboratory environments where
complex biological or technical processes are involved,
such as research labs and industrial settings.
Environmental Science has 17 documents, indicating a
focus on safety in relation to environmental health and
sustainability. The Social Sciences contribute 12
documents, which reflects an interest in understanding
the human, social, and behavioral dimensions of safety
promotion. The presence of Energy (11 documents) and
Pharmacology, Toxicology and Pharmaceutics (9
documents) indicates the importance of safety protocols
in managing risks associated with energy production
and handling toxic substances. Agricultural and
Biological Sciences and Multidisciplinary research each
contribute 8 documents, illustrating the need for safety
in diverse experimental and academic settings.
Chemical Engineering, Computer Science, Earth and
Planetary Sciences, Immunology and Microbiology, and
Materials Science each have 7 publications, highlighting
the technical and scientific aspects of safety in both
laboratory and industrial environments.
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Figure 4. Publication by its Discpline

Other subject areas with notable contributions
include Health Professions (5 documents), Arts and
Humanities (4 documents), Chemistry (4 documents),
Nursing (4 documents), and Veterinary Science (4
documents). This diverse representation demonstrates
the broad application of safety promotion, extending
from healthcare and laboratory safety to practical and
educational environments. Fields like Business,
Management and Accounting (3 documents) and
Decision Sciences (2 documents) indicate an interest in
the management and decision-making processes that
underpin safety practices, while Psychology and
Neuroscience each contribute 2 documents, likely
focusing on the cognitive and behavioral factors
influencing safety practices. The presence of a single
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document in fields such as Dentistry and Mathematics
suggests that safety promotion is also a topic of interest,
albeit less prevalent, in these areas. Overall, the breadth
of subject areas demonstrates that safety promotion is a
critical concern across many disciplines, each
contributing unique perspectives on how to enhance
and implement effective safety practices, particularly in
health, laboratory, and technical contexts.
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Figure 5. Prisma-SC Screening Process

After observing the trends, the next steps are
identifying studies for this scoping review involved a
systematic screening and selection of articles from the
Scopus database. Initially, a total of 182 records were
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identified through database searches. During the
identification phase, 58 records were excluded as they
were deemed irrelevant based on their titles and
abstracts, reducing the total to 124 studies for the first
screening. During the screening phase, 12 records were
excluded because they were not academic papers, but
rather other types of publications, such as reports or
opinion pieces. This left 116 reports for further
assessment. However, 45 of these reports could not be
accessed beyond the abstract, which led to their
exclusion from further consideration. Consequently, 71
reports remained for the eligibility assessment. The
eligibility assessment involved a more in-depth review
of the 71 remaining reports. During this phase, an
additional 48 records were found to be not sufficiently
relevant to the specific context of safety promotion in
academic laboratories, particularly those related to
culinary environments. As a result, 23 studies were
deemed appropriate for inclusion in the final review.

As it could be seen in Figure 5, the scoping review
included a detailed analysis of 22 selected studies, each
providing unique contributions to the understanding of
safety promotion, health interventions, and public
health outcomes in various settings. These studies
encompass diverse topics, methodologies, and
geographic regions, offering a comprehensive overview
of how safety practices are implemented across different
environments. One prominent theme in the reviewed
studies is food safety and its role in promoting
sustainable and healthy culinary environments. Klang et
al. (2019) investigated environmentally-friendly food
tourism in Thailand, focusing on the use of local
ingredients to ensure food safety and enhance tourist
satisfaction. Similarly, Jasper & Juliana (2023) examined
the effects of traditional food processing on the
nutritional and safety quality of pumpkin seed flour in
Nigeria, finding that traditional methods improved both
safety and nutrient density. Xie et al. (2023) explored the
factors influencing farmers' participation in food safety
governance in rural China, identifying education and
political trust as key factors for increasing involvement
in food safety efforts.

Healthcare safety emerged as a significant focus,
with Rahman et al. (2024) identifying the challenges
faced by medical officers in Bangladesh, including
inadequate infrastructure and workplace violence.
Esmaeili et al. (2024) assessed the chemical health risks
faced by workers in metal manufacturing, highlighting
the need for improved workplace safety measures due
to exposure to harmful metal fumes. Lim et al. (2020)
investigated an outbreak of diarrheagenic Escherichia
coli (EPEC) in a school in South Korea, pointing to poor
food handling as a major contributing factor. Fang et al.
(2022) assessed the impact of STABLE technology on the
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safety of neonatal transfers, demonstrating significant
improvements in vital sign stability and caregiver
satisfaction. Curren et al. (2022) discussed the
importance of diagnostic stewardship for healthcare-
associated infections and antibiotic resistance inthe U.S.,
recommending strategies to improve patient outcomes
and reduce diagnostic errors.

Several studies also addressed community-based
health interventions. Manaseki-Holland et al. (2021)
evaluated a community-based intervention in Gambia
that successfully reduced childhood infections by
promoting safe food handling practices. Nguyen et al.
(2021) documented the rapid response to the COVID-19
pandemic in Vietnam, noting the success of community
involvement and strong public health measures.
Robinson et al. (2018) assessed the impact of risk-based
interventions on piped water quality in rural Nepal,
showing a reduction in E. coli contamination levels and
improved community hygiene practices.

Environmental health and safety were also key
areas of focus. Amin et al. (2013) reviewed wastewater
disinfection methods, promoting safer alternatives like
advanced oxidation techniques to reduce harmful
byproducts. Wittberg et al. (2021) examined a
comprehensive WASH intervention in Ethiopia aimed at
reducing trachoma transmission, demonstrating the
effectiveness of hygiene education and infrastructure
improvements in reducing disease prevalence.

Occupational health and laboratory safety featured
prominently in several studies. Kiitter et al. (2023)
explored good laboratory practices for zebrafish
maintenance in Brazilian research facilities, emphasizing
worker safety and standardization. Fernandes et al.
(2016) studied the implementation of surgical safety
protocols in catheterization laboratories in Brazil,
finding that the use of a customized WHO Safe Surgery
Checklist enhanced patient safety and interdisciplinary

Table 1. Previous Research
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communication Bellanti & Settipane (2016) provided an
overview of how lifestyle, science, and health intersect
in the context of allergy and immunology, discussing the
role of immunotherapy, vitamin D, and lifestyle factors
in managing allergic diseases.

Other studies included Harma et al. (2024), who
reviewed the health impacts of working hours,
particularly shift and night work, in Scandinavian
countries, noting increased risks of cardiovascular
diseases and sleep disturbances. Amin et al. (2013)
discussed wastewater disinfection techniques and their
environmental and  human  health impacts,
recommending advanced hybrid methods. Abena et al.
(2020) raised concerns about the off-label use of
chloroquine and hydroxychloroquine for COVID-19
treatment in Africa, emphasizing the importance of
regulatory oversight. Syahrul et al. (2020) conducted a
nested case-control study on foodborne diseases in
Surabaya, Indonesia, linking frequent snacking to
diarrheagenic E. coli infections. Wittberg et al. (2021)
assessed the impact of WASH interventions on trachoma
elimination in Ethiopia, showing improved hygiene and
reduced disease prevalence.

Additional studies include Asadbeigi & Zhou
(2022), who explored quality improvement for
diagnosing acute promyelocytic leukemia (APL) in the
US., finding significant reductions in diagnostic
turnaround times. Falahee & Kerry (2022) discussed the
integration of social engagement in academic medicine,
emphasizing the challenges and strategies needed to
enhance community involvement in healthcare
practices. Gahukar (2018) reviewed the potential of
entomophagy (insect consumption) as a protein source
in India, highlighting its nutritional benefits for
resource-poor communities.

Article Title Autho Journal Population Context Concept  Methodol Outcomes Key Findings
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Muscat et al. (2024) analyzed progress and on improving safety outcomes, whether through better

challenges in measles and rubella elimination in the
WHO European Region, finding significant reductions
in disease incidence but persistent gaps in vaccination
coverage. Lastly, Esmaeili et al. (2024) focused on
implementing  surgical  safety  protocols  in
catheterization laboratories in Brazil, showing
improvements in safety outcomes and interdisciplinary
teamwork. These 22 studies provide a diverse range of
perspectives on safety promotion, public health
interventions, and community engagement across
different contexts. Despite the diversity in focus areas,
the common theme among these studies is the emphasis

hygiene

practices,

community

involvement,

or

regulatory measures. These findings contribute valuable
insights into safety promotion practices that can be
adapted and applied in culinary academic laboratories,
as well as other public health and occupational safety
settings.

Methods of Safety Promotion

It was discovered that there are 12 methods used to
promote safety in the reviewed studies, each targeting
unique contexts to ensure health and wellbeing as seen
in Table 2. First method for promoting is
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environmentally-friendly practices and food safety
testing, as demonstrated by Klang et al. (2019). It utilized
amixed-method approach to assess culinary practices in
Ban Koh Klang, Thailand. Surveys with tourists and
community members, workshops with stakeholders,
and laboratory testing were combined to evaluate
satisfaction levels and ensure the safety of local
ingredients like pagoda snails and sangyod rice. The
second method, workplace safety measures, was
highlighted in studies by Esmaeili et al. (2024); Rahman
et al. (2024) employed qualitative interviews with
medical officers to explore recurring challenges such as
inadequate infrastructure and security in healthcare
settings in Bangladesh, while Esmaeili et al. used cross-
sectional analysis with air sampling and mass
spectrometry to evaluate occupational risks related to
exposure to metal fumes in manufacturing settings. The
third method, ergonomic shift scheduling and recovery
time management, was used by Harma et al. (2024), who
conducted a systematic review of more than 220 studies
to understand the health impacts of shift work. They
proposed ergonomic scheduling models aimed at
reducing cardiovascular risks and ensuring adequate
recovery time for workers.

Disinfection in wastewater treatment plants was
studied by Amin et al. (2013), who compared
chlorination, UV radiation, and advanced disinfection
techniques. Laboratory experiments evaluated microbial
counts, chemical byproducts, and environmental
toxicity to determine the safety and efficacy of each
method. Health education and hygiene practices were
another key method of safety promotion used by
multiple studies. Lim et al. (2020) conducted a
retrospective study on an EPEC outbreak in a South
Korean school, combining lab tests and interviews to
evaluate hygiene practices. Syahrul et al. (2020) utilized
a nested case-control design to analyze stool samples
and establish a link between dietary habits and E. coli
infections. Manaseki-Holland et al. (2021) implemented
community-based interventions using performing arts
to educate about food hygiene, while Wittberg et al.
(2021); Robinson et al. (2018) focused on WASH
interventions and community-led training programs to
improve hygiene in Ethiopia and Nepal, respectively.

The sixth method, safe drug distribution and
evidence-based practices, was explored by Abena et al.
(2020) and Curren et al. (2022). Abena et al. reviewed

Table 2. Methods for Safety Promotion
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global clinical trials and healthcare focus groups to
evaluate off-label chloroquine use, whereas Curren et al.
leveraged findings from a CDC-hosted meeting to
propose integrating diagnostic stewardship into EHR
systems. Community engagement and health awareness
campaigns formed the seventh method of promoting
safety. Nguyen et al. (2021) documented Vietnam's
response to COVID-19 using qualitative analyses of
public health data. Xie et al. (2023) employed
DEMATEL-ISM-MICMAC modeling to understand
factors affecting farmers' involvement in food safety,
while Fernandes et al. (2016) assessed vaccination and
surveillance efforts in the WHO European Region to
evaluate the effectiveness of public health campaigns.
Specialized protocols for safety were implemented by
Fang et al. (2022), Kiitter et al. (2023); Reich et al. (2019).
Fang et al. analyzed neonatal transfer care using the
STABLE technique to improve safety outcomes. Reich et
al. implemented the WHO Safe Surgery Checklist to
enhance safety in catheterization labs, and Kiitter et al.
reviewed adherence to Good Laboratory Practices (GLP)
for zebrafish facilities in Brazil.

Staff training and engagement strategies were applied
by Asadbeigi & Zhou (2022); Falahee & Kerry (2022).
Asadbeigi and Zhou utilized the EPIDEM model to
optimize workflows for leukemia diagnostics, while
Falahee and Kerry reviewed faculty engagement
programs aimed at promoting community health
initiatives in academic medicine. Traditional food
processing techniques were the tenth method, with
Jasper & Juliana (2023) focusing on the safety and
nutritional quality of pumpkin seed flour processed
using traditional methods. Their study highlighted the
benefits of germination and sand-toasting on reducing
anti-nutritional factors. Ensuring food safety and
processing techniques was studied by Gahukar (2018),
who reviewed the nutritional value of edible insects as
an alternative protein source. Gahukar conducted
surveys in tribal communities to assess perceptions and
barriers to entomophagy adoption. The twelfth method,
technological and behavioral interventions, was
described by Bellanti & Settipane (2016), who
summarized research on asthma and allergy
interventions, including  clinical trials on
immunotherapy and behavioral changes like smoking
cessation. The study also reviewed advancements in
inhaler designs to improve drug efficacy.

Method of Promotion

References

Environmentally-Friendly Practices and Food Safety Testing
Workplace Safety Measures

Ergonomic Shift Scheduling and Recovery Time Management

Disinfection in Wastewater Treatment Plants

Klang et al. (2019)

Esmaeili et al. (2024); Rahman et al. (2024)
Harma et al. (2024)

Amin et al. (2014)
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Method of Promotion

References

Health Education and Hygiene Practices

Safe Drug Distribution and Evidence-Based Practices
Community Engagement and Health Awareness Campaigns
Specialized Protocols for Safety

Staff Training and Engagement Strategies

Traditional Food Processing Techniques

Ensuring Food Safety and Processing Techniques
Technological and Behavioral Interventions

Lim et al. (2020), Syahrul et al. (2020), Manaseki-Holland et
al. (2021), Wittberg et al. (2021), Robinson et al. (2018)
Abena et al. (2020), Curren et al. (2022)

Nguyen et al. (2021), Xie et al. (2023), Datta et al. (2018)
Fang et al. (2023), Reich et al. (2019), Kiitter et al. (2023)
Asadbeigi & Zhou (2022), Falahee & Kerry (2022)

Jasper & Juliana (2023)

Gahukar (2018)

Bellanti & Settipane (2016)

Outcome of Safety Promotion on KAP

Those outcome in Table 3 are classified to KAP.
First, for the K- knowledge. The studies that focused on
increasing knowledge showed positive outcomes in
different contexts. Falahee & Kerry (2022) enhanced
faculty knowledge about the social determinants of
health by involving academic medicine in community-
engaged scholarship, thereby promoting more impactful
institutional practices and research collaborations.
Similarly, Xie et al. (2023) investigated factors driving

farmers' participation in food safety governance, finding
that education and political trust significantly improved
their knowledge and attitudes toward food safety
practices, leading to greater active engagement.
Gahukar (2018) addressed nutritional security by
advocating for entomophagy as an alternative protein
source. This study showcased the nutritional benefits of
edible insects, increasing awareness about insects as a
viable, sustainable solution for addressing malnutrition
and food security issues.

Table 3. Outcomes of Safety Promotion on KAP

Category Outcome References
Knowledge (K) Knowledge and engagement with social determinants of (Falahee & Kerry, 2022)
health
Knowledge and attitudes (Xie et al., 2023)
Improved nutritional security (Gahukar, 2018)
Attitudes (A) Improved confidence in food safety through testing (Klang et al., 2019)
The absence of specialized training and infrastructure led to (Rahman et al., 2024)
stress and demotivation
Elevated health risks from exposure to heavy metal fumes (Esmaeili et al., 2024)
Adverse health outcomes (Abena et al., 2020)
Practices (P) Reduced fatigue, fewer injuries, and improved recovery (Harma et al., 2024)
Reduction of harmful pathogens and byproducts (Amin et al., 2013)
Reduced infection rates (Lim et al.,, 2020)
Reduced DEC presence (Syahrul et al., 2020)
Reduced diarrhoea cases, improved food handling hygiene, (Manaseki-Holland et al.,
and sustained adoption of practices 2021)
Reductions in COVID-19 transmission rates and community- (Nguyen et al., 2021)

wide compliance

Reductions in ocular chlamydia prevalence and improved
hygiene practices

Reduced accident rates, improved physiological stability, and
high satisfaction

Reduced diagnostic errors, optimized antibiotic use, and
improved clinical outcomes

Reduction in diagnostic delays, increased clinician
satisfaction, and better interdisciplinary collaboration

Safety and reduced risks for technical staff

Reduced toxic elements, and enhanced functional properties
Improved hygiene practices and significant reductions in
waterborne contaminants

Significant decline in disease cases, improved vaccination
coverage, and enhanced surveillance

Improved safety outcomes, better team communication, and
enhanced procedural compliance

(Wittberg et al., 2021)
(Fang et al.,, 2022)
(Curren et al., 2022)
(Asadbeigi & Zhou, 2022)
(Kiitter et al., 2023)
(Jasper & Juliana, 2023)
(Robinson et al., 2018)

(Fernandes et al., 2016)

(Reich et al., 2019)
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Category

Outcome References

Improved clinical outcomes through immunotherapy,

(Bellanti & Settipane, 2016)

smoking cessation programs, and personalized asthma

treatments

Second focuses in A-attitudes. The studies under
the Attitudes (A) category provided insights into how
safety measures and risk awareness affect individual
and community mindsets. Klang et al. (2019) found that
sourcing local ingredients and ensuring food safety
through testing in Ban Koh Klang increased confidence
in food safety among tourists. On the contrary, Rahman
et al. (2024) demonstrated that a lack of specialized
training and infrastructure in healthcare settings led to
stress and demotivation among staff, showing the need
for systemic improvements. Esmaeili et al. (2024)
highlighted the elevated health risks faced by industrial
workers exposed to metal fumes, which influenced their
perception of workplace safety and the necessity for
enhanced preventive measures. Similarly, Abena et al.
(2020) revealed adverse health outcomes due to the off-
label use of chloroquine during COVID-19, which
contributed to negative attitudes towards non-evidence-
based medical practices, emphasizing the importance of
regulatory oversight.

The last one is P- practices. Most of the studies
reviewed fell under the Practices (P) -category,
highlighting various interventions and their practical
impacts on communities and individuals. Hdarmai et al.
(2024) improved workplace safety by implementing
ergonomic shift scheduling, reducing fatigue, injuries,
and improving recovery times. Amin et al. (2013)
evaluated advanced wastewater treatment techniques
that led to a reduction of harmful pathogens and
byproducts, contributing to safer water management
practices. Lim et al. (2020) linked improved hygiene
practices to a reduction in infection rates in South
Korean schools, while Syahrul et al. (2020) showed how
better food safety and hygiene education decreased
diarrheagenic E. coli (DEC) presence in schoolchildren.

Manaseki-Holland et al. (2021) reported a reduction
in diarrhea cases through community-led hygiene
initiatives in Gambia, with improved food handling
practices being sustained over 32 months. Nguyen et al.
(2021) documented how early lockdowns and mass
communication campaigns in Vietnam led to reduced
COVID-19 transmission rates and increased compliance
with safety measures. Wittberg et al. (2021)
demonstrated that WASH interventions in Ethiopia
contributed to reductions in ocular chlamydia
prevalence and improved hygiene practices among
children.

Fang et al. (2022) applied the STABLE technique for
neonatal transfers, leading to reduced accident rates,
improved physiological stability, and higher caregiver

satisfaction. Curren et al. (2022) used diagnostic
stewardship to optimize antibiotic use and reduce
diagnostic errors, thereby improving clinical outcomes.
Asadbeigi & Zhou (2022) implemented the EPIDEM
model, resulting in reduced diagnostic delays, increased
clinician satisfaction, and enhanced interdisciplinary
collaboration inleukemia diagnostics. Kiitter et al. (2023)
promoted safety for technical staff through adherence to
Good Laboratory Practices (GLP), minimizing
occupational hazards in zebrafish facilities.

Jasper & Juliana (2023) showcased that traditional food
processing improved pumpkin seed flour by reducing
toxic elements and enhancing its functional properties,
ensuring microbial safety. Robinson et al. (2018) used
community-led water interventions in Nepal, which led
to significant reductions in waterborne contaminants
and improved hygiene behaviors. Fernandes et al. (2016)
assessed mass vaccination campaigns that led to a
decline in measles and rubella cases, improved
vaccination coverage, and enhanced disease surveillance
in the WHO European Region. Reich et al. (2019)
implemented a Safe Surgery Checklist, which resulted in
improved safety outcomes, better team communication,
and procedural compliance in catheterization labs.
Lastly, Bellanti & Settipane (2016) improved clinical
outcomes through asthma and allergy interventions,
including  immunotherapy, smoking cessation
programs, and personalized treatment plans,
emphasizing the value of integrated medical and
behavioral approaches in enhancing patient health.

Discussion
The trends in literature on safety promotion
indicate a growing recognition of its importance across
diverse contexts, reflected in the increasing number of
publications indexed in Scopus over the years. Starting
with only 8 publications in 2014, the number rose
steadily, peaking at 31 publications in 2022, highlighting
heightened interest likely driven by global awareness of
occupational health and safety standards. This trend
emphasizes the expanding body of research focused on
promoting safety in various settings, including
laboratories and workplaces, which are key areas of
interest for this review. Geographical analysis reveals
that China and the United States lead in contributions,
with significant input from other regions such as the
United Kingdom, Canada, and India, indicating a broad
global interest in safety promotion. Document types
reveal a predominance of original research articles and
reviews, underscoring the reliance on empirical research
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to explore safety promotion. Additionally, the
interdisciplinary nature of safety promotion is reflected
in the subject areas of these publications, spanning fields
like medicine, engineering, environmental science, and
social sciences, demonstrating its relevance across
multiple disciplines. This growing body of literature
highlights both the opportunities and challenges
associated with enhancing safety practices in diverse
environments, emphasizing the importance of
systematic screening and selection to identify relevant
contributions for this scoping review.

The scoping review identified twelve distinct
methods used to promote safety, each targeting specific
contexts to enhance health and wellbeing. These
methods are summarized in Table 2. The first method
involves environmentally-friendly practices and food
safety testing, demonstrated by Klang et al. (2019) in Ban
Koh Klang, Thailand, which combined surveys,
workshops, and laboratory testing. Workplace safety
measures were highlighted in studies by Esmaeili et al.
(2024); Rahman et al. (2024), focusing on healthcare
challenges and occupational risk assessment,
respectively. Ergonomic shift scheduling and recovery
time management was explored by Harma et al. (2024),
who reviewed studies to propose safer work schedules.
Disinfection in wastewater treatment plants was
examined by Amin et al. (2013), who compared
different disinfection techniques to assess safety efficacy.
Health education and hygiene practices were promoted
in multiple studies, including Lim et al. (2020) and
Manaseki-Holland et al. (2021), focusing on school
outbreaks and community-based interventions. Safe
drug distribution and evidence-based practices were
reviewed by Curren et al. (2022); Abena et al. (2020),
emphasizing regulatory oversight and diagnostic
stewardship. Community engagement and health
awareness campaigns included initiatives like Vietnam's
COVID-19 response (Nguyen et al., 2021) and food
safety governance in rural China (Xie et al., 2023).
Specialized protocols for safety were implemented by
Fang et al. (2022); Kiitter et al. (2023); Reich et al. (2019),
targeting neonatal transfer, surgical safety, and
laboratory practices. Staff training and engagement
strategies were discussed by Asadbeigi & Zhou (2022);
Falahee & Kerry (2022), focusing on diagnostics and
academic community health initiatives. Traditional food
processing techniques were evaluated by Jasper &
Juliana (2023), while ensuring food safety and
processing techniques was explored by Gahukar (2018)
through the study of edible insects. Finally,
technological and behavioral interventions were
reviewed by Bellanti & Settipane (2016), who focused on
asthma and allergy treatment advancements. These
varied methods highlight the comprehensive
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approaches needed to promote safety across diverse
environments, emphasizing the importance of context-
specific interventions.

The outcomes of safety promotion interventions, as
categorized in Table 3, reveal a range of impacts on
Knowledge (K), Attitudes (A), and Practices (P),
highlighting the multifaceted influence of these
initiatives. In terms of Knowledge, studies by Falahee &
Kerry (2022); Gahukar (2018); Xie et al. (2023)
demonstrated positive outcomes by increasing
understanding of social determinants of health, food
safety governance, and nutritional security through
entomophagy, respectively. These studies contributed
significantly to enhancing awareness and knowledge
across diverse contexts, from academic settings to rural
food practices. For Attitudes, the research focused on
how safety measures affected community and
individual mindsets. Klang et al. (2019) showed
increased public confidence in food safety due to local
ingredient sourcing, whereas Esmaeili et al. (2024);
Rahman et al. (2024) highlighted negative attitudes
resulting from inadequate workplace conditions and
exposure risks. These findings underline the importance
of effective safety interventions to foster positive
attitudes and minimize health risks. Finally, Practices (P)
accounted for the majority of the outcomes, emphasizing
the practical changes and safety improvements resulting
from various interventions. Hirmi et al. (2024), Amin et
al. (2013), and others demonstrated significant
reductions in occupational fatigue, infection rates, and
harmful contaminants through well-implemented safety
practices. Community-led initiatives, like those
described by Manaseki-Holland et al. (2021) and
Robinson et al. (2018), showcased sustained
improvements in hygiene practices, while medical
interventions, such as the use of the STABLE technique
(Fang et al., 2022) and Safe Surgery (Reich et al., 2019),
resulted in enhanced clinical and procedural outcomes.
These studies collectively illustrate how safety
promotion has led to enhanced knowledge, shifts in
attitudes, and improved practices, underscoring the
need for targeted interventions to ensure health and
wellbeing across different environments.

It was discovered that despite the growing body of
literature on safety promotion, there are notable gaps in
the study of safety in the context of academic
laboratories, especially in culinary labs. The majority of
the reviewed studies focused on general safety practices,
occupational health, and community-based
interventions, leaving a limited body of research
specifically addressing safety protocols within culinary
academic environments. Culinary laboratories present
unique risks, including the use of sharp instruments, hot
surfaces, and food safety hazards, which require distinct
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safety measures compared to other academic or
industrial laboratories. However, the findings reveal
that much of the existing research concentrates on
broader contexts like healthcare, environmental
hygiene, and industrial safety, without adequately
tailoring the analysis or interventions to the specific
needs of culinary settings.

Furthermore, while there is considerable emphasis
on traditional laboratory environments in medical and
scientific disciplines, safety promotion in culinary
academic settings remains largely unexplored. This gap
underscores the need for more targeted research that
focuses on developing, implementing, and evaluating
specific safety interventions for culinary laboratories.
Such research could enhance the understanding of how
best to prevent accidents and promote safe food-
handling practices among students and staff in these
specialized environments. Future studies should
therefore prioritize filling this gap by exploring effective
safety promotion strategies tailored to the culinary
academic context, potentially improving safety culture
and practices in these educational settings.

Conclusion

In conclusion, the scoping review of safety
promotion in academic and laboratory settings
highlights several key findings related to trends,
methods, outcomes, and research gaps. The increasing
trend in the number of studies on safety promotion
indicates a growing awareness and emphasis on
occupational health and safety across various
disciplines. The review identified twelve distinct
methods used to promote safety, ranging from
environmentally-friendly practices and ergonomic shift
scheduling to health education, community
engagement, and technological interventions. The
outcomes of these safety promotion initiatives were
categorized into Knowledge (K), Attitudes (A), and
Practices (P), demonstrating a broad impact on
enhancing safety awareness, influencing attitudes
towards risk, and implementing effective safety
practices. However, significant gaps remain,
particularly regarding the limited research focus on
safety promotion in culinary academic laboratories,
which presents unique risks and challenges not fully
addressed by current studies. Addressing these gaps
through targeted research could provide valuable
insights into ensuring the safety and wellbeing of
individuals in specialized educational environments.
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