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ABSTRACT: Food safety in food service 
establishments is critical to public health, as 
operational failures can lead to outbreaks of 
foodborne illnesses, particularly cross-con-
tamination, inadequate time/temperature 
control, and poor allergen management. 
Thus, the objective of this study was to 
synthesize recent evidence on health risks 
in food service establishments (buffets, de-
livery, and catering), with an emphasis on 
cross-contamination, food allergies, and 
preventive best practices. For this study, a 
review of scientific literature and regulatory 
documents was conducted, integrating fin-
dings from observational studies, systema-
tic reviews/meta-analyses, and regulatory 
guidelines, with a focus on safety manage-
ment (HACCP), training of food handlers, 
epidemiological surveillance, and allergen 
control. Evidence indicates that cross-conta-
mination and lapses in temperature control 
increase the risk of microbial proliferation 
and outbreaks, particularly in high-volu-
me, high-pressure operations. Structured 
systems, such as HACCP, combined with 
ongoing training, audits, and organizational 
culture, demonstrate improved food safety 
performance and reduced microbiological 
indicators. The expansion of delivery/cate-
ring services requires specific protocols for 
transportation and storage, while labeling 
and allergen control are essential to prevent 
serious incidents in vulnerable consumers.

KEYWORDS: Food safety; Cross-conta-
mination; Food allergies; Good practices; 
HACCP.

INTRODUCTION

Food safety is a central pillar of con-
temporary public health, defined as the set 
of conditions and practices designed to en-
sure that food does not cause harm to the 
consumer when prepared and/or consumed 

in accordance with its intended use. Scienti-
fic evidence shows that failures throughout 
the production chain—from primary pro-
duction to final consumption—are directly 
associated with the occurrence of foodbor-
ne illnesses, especially in institutional food 
services (Lues; Van Tonder, 2017). Obser-
vational studies indicate that cross-conta-
mination, inadequate temperature control, 
and poor hygiene among food handlers are 
among the main risk factors for the intro-
duction and spread of pathogenic biological 
agents, as well as chemical and physical con-
taminants, reinforcing the need for systemic 
and preventive approaches (Hartantyo et 
al., 2023). 

In the context of prevention, the lite-
rature indicates that the implementation of 
structured food safety management systems, 
such as Hazard Analysis and Critical Control 
Points (HACCP), combined with ongoing 
training programs for food handlers, is one 
of the most effective strategies for reducing 
the incidence of foodborne outbreaks (Levy, 
Hashiguchi, and Cecchini, 2022). Research 
shows that establishments that adopt stan-
dardized hygiene protocols, process monito-
ring, and periodic audits have lower micro-
biological loads in food and greater sanitary 
compliance compared to those that use only 
ad hoc corrective measures (Palupi et al., 
2024). These findings reinforce that food 
safety must be understood as a continuous 
process of improvement, supported by ins-
titutional policies, adequate infrastructure, 
and an organizational culture focused on 
prevention.

‌Additionally, emerging challenges re-
lated to the expansion of delivery, catering, 
and out-of-home food services require adap-
tations to traditional health control models. 
Recent reviews highlight that transporta-



DOI https://doi.org/10.22533/at.ed.01596426200311

A
rt

ic
le

 1
1

FO
O

D
 S

A
FE

TY
 IN

 F
O

O
D

 S
ER

VI
CE

: C
RO

SS
-C

O
N

TA
M

IN
AT

IO
N

, F
O

O
D

 A
LL

ER
G

IE
S,

 A
N

D
 B

ES
T 

PR
A

CT
IC

ES
 IN

 R
IS

K 
PR

EV
EN

TI
O

N

3

tion, temporary storage, and handling in 
outdoor environments increase the risks of 
microbial proliferation and food recontami-
nation, making it essential to develop spe-
cific protocols for these settings (Ali et al., 
2026). At the same time, advances in epide-
miological surveillance and the use of digital 
tools have contributed to the early detection 
of patterns associated with foodborne ou-
tbreaks, enabling faster responses from he-
alth authorities (Sadilek et al., 2018). Thus, 
strengthening food safety in the current 
context requires integration among scien-
ce, e , management, technology, and public 
policy, with a focus on protecting consumer 
health and reducing risks throughout the 
entire food chain. 

‌METHODOLOGY

This study was conducted as a quali-
tative literature review with the aim of ga-
thering, analyzing, and interpreting scienti-
fic evidence related to food safety in food 
service establishments, with a focus on 
cross-contamination, food allergies, and 
preventive practices. The literature search 
was conducted in recognized databases in 
the fields of health and food sciences, in-
cluding PubMed, Scopus, Web of Science, 
and SciELO. Search terms in Portuguese 
and English were used, such as “food safe-
ty,” “cross-contamination,” “food allergies,” 
“good handling practices,” and “HACCP,” 
combined using Boolean operators. Publi-
cations from 2016 to 2026 were selected to 
include up-to-date evidence aligned with 
recent changes in the food sector.

After selection, the studies underwent 
a critical review aimed at identifying points 
of convergence, divergence, and gaps in the 
available knowledge. The extracted infor-

mation was organized into thematic cate-
gories, allowing the discussion to be struc-
tured around analytical themes. Finally, the 
analysis was conducted interpretatively, em-
phasizing not only the synthesis of the fin-
dings but also their connection to the prac-
tical context of food services. This approach 
allowed us to understand food safety as a 
dynamic process, influenced by technical, 
operational, and organizational factors, 
contributing to a more critical and applied 
interpretation of the available data.

Cross-contamination, food safety 
risks, and foodborne illnesses

Cross-contamination is recognized as 
one of the main mechanisms for the trans-
mission of biological, chemical, and physical 
agents in food service settings, and is directly 
responsible for a large portion of foodborne 
disease outbreaks. This phenomenon occurs 
when pathogenic microorganisms or conta-
minants are transferred between foods, sur-
faces, utensils, or food handlers, especially 
in environments with high production vo-
lumes and operational pressure (Lues; Van 
Tonder, 2017).

Observational studies conducted in ca-
tering facilities demonstrate that inadequate 
practices during large-scale preparation, 
such as sharing utensils between raw and 
ready-to-eat foods, favor the spread of foo-
dborne pathogens. Hartantyo et al. (2023) 
found that failures in surface sanitation and 
operational flow control significantly incre-
ase the risk of contamination.

The link between unsafe food-handling 
practices and the occurrence of foodborne 
illnesses has been extensively documented 
in empirical studies, particularly in food ser-
vice settings where temperature control and 
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personal hygiene are often inadequate. The 
failure to immediately refrigerate prepared 
foods, the storage of perishable foods in the 
“danger zone” temperature range (8–60°C), 
and inadequate practices regarding the han-
dling of raw and cooked foods are associated 
with self-reported cases of foodborne illness 
among food handlers and consumers (Chen 
et al., 2024). Furthermore, the storage of 
cooked food outside safe temperature con-
ditions, the absence of adequate reheating 
procedures, and the lack of training on hand 
hygiene increase the likelihood of symptoms 
consistent with food poisoning, indicating 
that lapses in time and temperature control 
and the persistence of unsafe behaviors are 
critical determinants of health risk and fa-
cilitate microbial proliferation and the oc-
currence of foodborne outbreaks (Chen et 
al., 2024; Amaiach et al., 2024; Al Zoubi et 
al., 2025). 

In the field of public food safety po-
licies, evidence indicates that the adoption 
of structured food safety management sys-
tems, such as Hazard Analysis and Critical 
Control Points (HACCP), combined with 
ongoing training programs for food han-
dlers, contributes significantly to reducing 
health risks and the incidence of foodborne 
illnesses. Interventions based on training in 
food hygiene and safety promote consistent 
improvements in food handlers’ knowled-
ge, attitudes, and practices, fostering grea-
ter compliance with critical hazard control 
and mitigation procedures throughout the 
production process (Insfran-Rivarola et al., 
2020). Furthermore, analyses of public po-
licies applied to food service establishments 
show that institutional programs integra-
ting HACCP, systematic monitoring, and 
periodic inspections are associated with a 
reduction in microbiological indicators in 

food and, consequently, a lower probability 
of foodborne outbreaks, provided they are 
effectively implemented and accompanied 
by continuous evaluation and supervision 
mechanisms (Levy; Hashiguchi; Cecchini, 
2022).

‌Technological advances have signifi-
cantly expanded the capacity for epidemio-
logical surveillance of foodborne diseases, 
especially through the application of machi-
ne learning models and data mining techni-
ques. Pioneering studies have demonstrated 
that algorithms capable of analyzing large vo-
lumes of digital data, such as search records, 
online reviews, and symptom reports, ena-
ble the early identification of patterns con-
sistent with foodborne outbreaks, allowing 
for faster and more targeted interventions 
by health authorities and strengthening ou-
tbreak investigation and response processes 
(Sadilek et al., 2018; Tao et al., 2023). The 
integration of data from social media with 
machine learning methods constitutes a 
promising tool for near-real-time surveillan-
ce of adverse food events, functioning as 
an early warning system complementary to 
traditional notification methods, especially 
in scenarios of high complexity and wides-
pread population dispersion (Salaris et al., 
2025).

‌Food allergies, tolerance, and 
allergen exposure

Food allergies constitute a major pu-
blic health problem, resulting from abnor-
mal immune responses to specific food pro-
teins. This condition is characterized by a 
sensitization process in which food antigens 
activate type 2 helper T cells (Th2), leading 
to the production of specific IgE that binds 
to receptors on mast cells and basophils, 
culminating in the release of inflammatory 
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mediators such as histamine, which trig-
ger hypersensitivity reactions ranging from 
mild cutane y manifestations to potentially 
fatal anaphylaxis upon re-exposure to the 
allergen (Wong; Freeland; Nadeau, 2016; 
Anvari, 2019). Additionally, environmen-
tal factors, such as diet and gut microbiota 
composition, modulate the immune res-
ponse to food antigens, influencing both the 
development and severity of food allergies, 
highlighting the role of host-microbiota 
interaction in tolerance or sensitization to 
food proteins, the breakdown of oral tole-
rance, and the excessive activation of the 
Th2-IgE axis are central determinants in the 
pathogenesis of IgE-mediated allergy, invol-
ving both cells of the adaptive immune sys-
tem and elements of innate immunity in the 
perpetuation of the allergic response (Berin, 
2015; Lozano-Ojalvo, Berin, and Tordesi-
las, 2019). 

Among the main allergenic foods are 
peanuts and crustaceans, such as shrimp, 
whose allergies are recognized as frequent 
causes of adverse immune reactions across 
different age groups, with significant varia-
tions in prevalence influenced by geogra-
phic and cultural factors, diagnostic me-
thods, and the evaluation criteria adopted 
in epidemiological studies, such that global 
reviews indicate broad regional heteroge-
neity in estimates of food allergies—with 
average rates around 4.3% in children and 
adults when standardized methods are used 
— and identify peanuts and shellfish among 
the most prevalent allergens in population-
-based studies, highlighting that prevalence 
measurement depends heavily on both the 
diagnostic definition and the demographic 
characteristics of the evaluated populations, 
which poses significant methodological 
challenges for epidemiological surveillance 

and the formulation of public health poli-
cies (Arens, 2025; Chen et al., 2025; Wan 
et al., 2024).

Accurate diagnosis of food allergies is 
essential for proper clinical management, as 
traditional diagnostic methods based solely 
on clinical history and sensitization tests can 
lead to misdiagnoses or make it impossib-
le to distinguish between sensitization and 
true clinical allergy. In this regard, advances 
in molecular diagnostic techniques—such 
as component-resolved diagnostics (CRD), 
which characterizes IgE responses to speci-
fic allergenic proteins—have demonstrated 
a greater ability to distinguish between true 
and cross-sensitization, improving the accu-
racy and predictive value of laboratory re-
sults (Satnarine et al., 2025; Calamelli et al., 
2019). Furthermore, emerging approaches 
that combine CRD with traditional tests, 
such as the measurement of protein-specific 
IgE and basophil activation tests, enhance 
diagnostic granularity, assisting clinicians 
in risk stratification and in designing safer 
therapeutic options (Venter, 2025). This in-
tegration of advanced diagnostic methods 
helps reduce the risk of misdiagnosis and 
guide more effective therapeutic decisions 
in the management of patients with food 
allergies.

‌The clinical management of food al-
lergies is based on integrated strategies that 
include strict prevention of exposure to al-
lergens, ongoing education of patients and 
their caregivers to enable early recognition 
of symptoms, and, in more severe cases, 
immediate treatment of anaphylaxis as an 
essential measure to reduce morbidity and 
mortality. International clinical guidelines 
emphasize the importance of developing 
individualized action plans, prescribing and 
ensuring the availability of auto-injectable 
epinephrine, and providing adequate trai-
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ning for its use in public settings, schools, 
and food service establishments, conside-
ring the possibility of accidental exposure to 
allergens (Santos et al., 2025). Furthermore, 
recent updates to clinical practice guide-
lines reinforce that early administration of 
intramuscular epinephrine constitutes the 
first-line treatment for anaphylaxis and hi-
ghlight that patient education and service 
readiness are critical to the effective mana-
gement of severe allergic reactions (Golden 
et al., 2024).

In addition to the clinical manage-
ment of established food allergies, scienti-
fic evidence indicates that early, controlled 
introduction of allergens into the diet may 
play a significant role in inducing immune 
tolerance and reducing the risk of develo-
ping future allergies. Recent studies with 
parents and caregivers demonstrate that evi-
dence-based guidance—especially regarding 
the safe and supervised introduction of po-
tentially allergenic foods—is associated with 
a lower incidence of peanut allergy in chil-
dhood, reinforcing the importance of early 
educational strategies and nutritional coun-
seling (Smith et al., 2025). For example, the 
early introduction of peanuts, when perfor-
med appropriately and in an individualized 
manner, can significantly reduce the occur-
rence of food allergies, representing a para-
digm shift in traditional avoidance recom-
mendations and with direct implications for 
pediatric practice and public health policies 
focused on primary prevention (Rosário Fi-
lho, 2015).

‌Good hygiene, handling, and food 
safety practices

The expansion of delivery and catering 
services has posed new challenges to food 
safety, especially regarding transportation, 
maintaining proper temperature, and the 
time interval between food preparation and 

consumption. International reviews indica-
te that failures at these critical points signifi-
cantly increase the risk of microbial growth 
and recontamination, making the develo-
pment of specific operational protocols for 
these services essential (Ali et al., 2026). In 
the Brazilian context, technical and regula-
tory documents produced by the National 
Health Surveillance Agency highlight that 
the lack of effective time and temperature 
control during the transport of ready-to-eat 
meals is associated with a higher incidence 
of sanitary non-compliance, reinforcing the 
need for specific regulations, continuous 
oversight, and standardization of procedu-
res for delivery and catering services (Brazil, 
2004).

The expansion of delivery and catering 
services has posed new challenges to food 
safety, particularly regarding transportation, 
maintaining proper temperature, and the 
time between food preparation and con-
sumption. International reviews indicate 
that failures in these stages significantly in-
crease the risk of microbial growth and re-
contamination, requiring the development 
of specific protocols for these services (Ali et 
al., 2026). In Brazil, studies conducted on 
institutional food services demonstrate that 
the absence of temperature control during 
transport is associated with higher rates of 
non-compliance with sanitary standards, 
reinforcing the need for technical regula-
tions and oversight specifically focused on 
delivery and catering (Silva et al., 2019).

Studies indicate that factors such as 
ongoing training, qualified technical su-
pervision, and the availability of adequate 
infrastructure have a positive influence on 
food handlers’ adherence to good hygiene 
and food handling practices, contributing 
to the reduction of health risks (Chen, 
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2025). Evidence from Brazil corroborates 
these findings by demonstrating that struc-
tural limitations, insufficient e and equi-
pment, and gaps in training processes are 
associated with a higher frequency of unsafe 
practices, while ongoing training programs 
and technical support promote compliance 
with health standards and improve hygiene 
and sanitation conditions in food service es-
tablishments (Ferreira et al., 2022).

The implementation of food safe-
ty management systems, such as Hazard 
Analysis and Critical Control Points (HAC-
CP), has been associated with process stan-
dardization, improved food safety quality, 
and reduced microbiological risks (Levy; 
Hashiguchi; Cecchini, 2022). However, the 
literature highlights that the effectiveness of 
these systems depends directly on institu-
tional commitment, organizational culture, 
and the training of the teams involved. Bra-
zilian studies indicate that the partial or me-
rely documentary application of HACCP li-
mits its benefits, reinforcing the importance 
of integrating the system into the operatio-
nal routine of establishments (Genta et al., 
2008).

The integration of allergen control 
practices into the operational routines of 
food service establishments is essential for 
the protection of vulnerable consumers, 
especially individuals with potentially se-
vere food allergies. Protocols for ingredient 
segregation, clear labeling, and effective 
communication with consumers are wi-
dely recommended to reduce the risk of 
accidental exposure to allergens (Penna and 
Palhares et al., 2025). In Brazil, technical 
documents and scientific studies emphasize 
that the absence of adequate labeling and 
cross-contamination pose significant risks 
to public health, highlighting the need for 

specific educational and regulatory actions 
focused on the handling of allergenic foods 
in collective settings (Brazil, 2015).

CONCLUSION

This review demonstrates that food sa-
fety in food service establishments depends 
critically on the ability to prevent foreseea-
ble events throughout operational routines. 
Cross-contamination remains a central me-
chanism for the spread of hazards, especially 
when flows, utensils, surfaces, and hygiene 
practices are inadequately controlled in hi-
gh-production environments (Lues; Van 
Tonder, 2017; Hartantyo et al., 2023). 
From this perspective, prevention must be 
understood as an ongoing commitment, 
supported by standardization, internal mo-
nitoring, and shared responsibility between 
management and staff.

The findings also reinforce that struc-
tured management programs are more 
effective when implemented as a living 
practice within the service, rather than as a 
purely documentary requirement. Eviden-
ce indicates that recurring training, process 
monitoring, and audits contribute to greater 
health compliance and a reduction in mi-
crobiological indicators, provided there is 
institutional support, resources, and an or-
ganizational culture focused on safety (Levy; 
Hashiguchi; Cecchini, 2022; Palupi et al., 
2024). Thus, the effectiveness of control lies 
in both the technique and the governance of 
the process.

Additionally, the expansion of delivery 
and catering services increases the risk asso-
ciated with the time–temperature factor and 
the interval between preparation and con-
sumption, necessitating specific protocols 
for transportation and temporary storage, 
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including records, verification, and clear cri-
teria for corrective action (Ali et al., 2026). 
In the Brazilian context, regulatory guide-
lines for food services provide a basis for im-
plementing controls on hygiene, handling, 
and preservation, reinforcing the importan-
ce of traceability and temperature control as 
essential sanitary barriers (Brazil, 2004).

Finally, the review highlights that food 
allergies require integration between scien-
ce, clinical practice, and regulation, as mi-
nor failures—such as unreported traces and 
cross-contamination—can result in serious 
events, including anaphylaxis (Wong; Fre-
eland; Nadeau, 2016). Allergen labeling, 
ingredient segregation, and clear commu-
nication with consumers are not merely 
best practices but life-saving measures, alig-
ned with Brazilian regulatory requirements 
(Brazil, 2015). It can be concluded that 
food safety in food service establishments 
is an essentially preventive field, in which 
management, training, infrastructure, and a 
culture of safety determine effective consu-
mer protection.
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