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RESUMO

Objetivo: Refletir sobre a relacao entre gerenciamento de residuos de servicos de salde, biosseguranca e educa-
cao permanente. Método: Revisao tedrica reflexiva, qualitativa, fundamentada em literatura cientifica, legislacoes e
documentos institucionais publicados entre 2020 e 2025. Resultados: Evidenciou-se que falhas no gerenciamento
dos residuos relacionam-se a insuficiéncia de capacitacao, fragilidade institucional e distanciamento entre teoria e
pratica. A educacao permanente favorece praticas seguras, consciéncia ambiental e fortalecimento da biosseguran-
¢a nos servigos de salde. Conclusao: A integracao entre educagao permanente, biosseguranga e gerenciamento de
residuos constitui estratégia essencial para reducao de riscos ocupacionais, promogao da sustentabilidade ambiental
e qualificacdo da assisténcia em sadde.

DESCRITORES: Residuos de servicos de salde; Educacao permanente; Enfermagem; Biosseguranca; Salide ambien-
tal.

ABSTRACT

Objective: To reflect on the relationship between healthcare waste management, biosafety, and continuing educa-
tion. Method: A reflective, qualitative literature review based on scientific literature, legislation, and institutional do-
cuments published between 2020 and 2025. Results: It was evident that failures in waste management are related
to insufficient training, institutional weaknesses, and a disconnect between theory and practice. Continuing educa-
tion promotes safe practices, environmental awareness, and the strengthening of biosafety in healthcare services.
Conclusion: The integration of continuing education, biosafety, and waste management constitutes an essential
strategy for reducing occupational risks, promoting environmental sustainability, and improving the quality of health
care.

DESCRIPTORS: Healthcare waste; Continuing education; Nursing; Biosafety; Environmental health.

RESUMEN

Objetivo: Reflexionar sobre la relacion entre la gestion de residuos de servicios de salud, la bioseguridad y la educaci-
on permanente. Método: Revision teorica reflexiva, de enfoque cualitativo, fundamentada en literatura cientifica, le-
gislacion y documentos institucionales publicados entre 2020 y 2025. Resultados: Se evidencio que las deficiencias
en la gestion de los residuos se relacionan con la insuficiencia de capacitacion, la fragilidad institucional y el distan-
ciamiento entre la teoria y la practica. La educacion permanente favorece practicas seguras, la conciencia ambiental
y el fortalecimiento de la bioseguridad en los servicios de salud. Conclusién: La integracion entre la educacion per-
manente, la bioseguridad y la gestion de residuos constituye una estrategia esencial para la reduccion de los riesgos
ocupacionales, la promacion de la sostenibilidad ambiental y el fortalecimiento de la calidad de la atencion en salud.
DESCRIPTORES: Residuos de servicios de salud; Educacion permanente; Enfermeria; Bioseguridad; Salud ambiental.

RECEIVED: 06/27/2026 APPROVED: 07/31/2026

How to cite this article: Aimeida VL, Sbampato CG, Fonseca JPS. Healthcare Waste Management And Biosafety: a Reflective
Literature Review. Salde Coletiva (Brazilian Edition) [Internet]. 2026 [cited year month day];18 (112):20758-20769. Available
from: DOI: 10.36489/saudecoletiva.2026v18i112p20758-20769

20764 saidecoletiva = 2026;(18).112 DOL: https:/doi.org/ 10.36489/saudecoletiva. 2026v18i112p20758-20769 [G0) — (®

Todo o contelido desse periddico, exceto onde esta identificado, esta licenciado sob uma Licenga Creative Commons


https://creativecommons.org/licenses/by/4.0/deed.pt
https://doi.org/10.36489/saudecoletiva.2026v18i112p20758-20769

Vaneska Lorrayne de Almeida
Master's student. Student in the Graduate Pro-
gram . Professional Master's Degree in Environ-

Integrative Review

Almeida VL, Sbampato CG, Fonseca JPS

Healthcare Waste Management And Biosafety: a Reflective Literature Review

ment and Health, UninCor University Center, Trés

Coracoes, MG, Brazil

ORCID: https:/orcid.org/0009-0001-4176-0706

Cristiane Gattini Sbampato
Ph.D. in Food Science. Faculty Member, Graduate
Program. Professional Master's Degree in Envi-

calthcare waste (HW) pos-

es a significant challenge for

healthcare systems and con-
temporary environmental manage-
ment, particularly due to the biolog-
ical, chemical, and sharps hazards
associated with the improper handling
of these materials *%. The complexity
involved in the segregation, packag-
ing, transportation, and final disposal
of waste requires technical expertise,
cthical responsibility, and environ-
mental commitment on the part of
professionals and students working in
health care services ?. The generation
of hospital waste represents a growing
global challenge, with a direct impact
on health care systems, environmental
sustainability, and operational costs,
varying across continents depending
on the structural, economic, and or-
ganizational conditions of health care
services .

In the Brazilian context, regula-
tions governing the management of
hospital waste are primarily estab-
lished by Collegiate Board Resolution
(RDC) No. 222/2018 of the Nation-
al Health Surveillance Agency (AN-
VISA), which sets forth guidelines for
all stages of managing this waste ?\. In
addition, the National Solid Waste
Policy reinforces principles related to
sustainability, prevention, and shared
responsibility, broadening the debate
on the environmental impacts result-
ing from improper disposal practic-
estt,
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Despite regulatory advances, the
literature shows that failures in waste
management remain a frequent real-
ity in Brazilian health care services.
Among the main related factors are
insufficient training, weak institu-
tional oversight, structural deficien-
cies, and the disconnect between
theoretical knowledge and practices
carried out in clinical settings. Ac-
cording to Mckaro et al.l), structural
limitations, insufficient training, and
operational failures compromise the
effectiveness of waste management in
healthcare services.

In this context, continuing edu-
cation in health emerges as a funda-
mental strategy for consolidating safe
and sustainable practices. Unlike one-
time training sessions, continuing ed-
ucation involves continuous learning
processes integrated into the reality
of the workplace, fostering critical re-
flection, the examination of practices,
and the transformation of daily insti-
tutional routines.

Therefore, it is essential to discuss
the relationship between biosafety,
waste management, and continuing
education as strategies to strengthen
safe practices, reduce occupational
risks, and promote environmental sus-
tainability in healthcare services. Fur-
thermore, the World Health Organi-
zation () emphasizes that improperly
managed healthcare waste poses a sig-
nificant risk to occupational, public,
and environmental health,
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To critically reflect on the impor-

tance of continuing education and the
integration of theory and practice in
the management of healthcare waste
during technical nursing training.

This is a reflective theoretical

review, qualitative in nature and

theoretical-discursive
scientific

literature, national legislation, and
institutional documents related to
healthcare waste management, bio-
safety, continuing health education,
and technical nursing education. The
reflective theoretical review is charac-
terized by a critical and interpretive
analysis of the available scientific lit-
erature, allowing for the discussion
of concepts, practices, and challenges
related to the subject under investiga-
tion, without the need for the rigid
systematization protocols common to

[1.2]

The reflective analysis was based

on a critical review of publications
available in national and international
scientific databases, as well as official
documents from the Brazilian Health
Surveillance Agency (ANVISA), the
World Health Organization (WHO),
and Brazilian legislation pertaining
to waste management and public en-
vironmental health policies.

The search for articles and texts

English,

Portuguese,

and Spanish languages for the period
from 2020 to 2025, corresponding
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to the last five years. The Health Sci-
ences Descriptors (DeCS) and Med-
ical Subject Headings (MeSH) terms
used were: “Healthcare waste man-
agement”; “Biosafety”; “Continuing
health education”; “Nursing”; “Hos-
pital waste”; and “Environmental
sustainability” These terms guided
the search in the following databases:
Medical Literature Analysis and Re-
trieval System Online (Medline), via
PubMed; ScienceDirect; Scientific
Electronic Library Online (SciELO);
CINAHL; the Nursing Database
(BDENTF); and Google Scholar.

Materials such as abstracts pub-
lished in conference proceedings,
letters to the editor, and book chap-
ters were excluded from the analysis;
instead, full-text articles that met the
proposed objectives were selected.
After defining the eligible materials,
the studies were thoroughly reviewed
through careful reading to identify
excerpts and content consistent with
the theoretical assumptions relevant
to the topic. The theoretical referenc-
es consisted of national and interna-
tional literature, given that the phe-
nomenon under analysis has a global
dimension. Thus, in order to organize
and present the data analysis, four
categories emerged to underpin the
theoretical and reflective content of
this study.

The discussion was organized into
thematic areas related to the funda-
mentals of waste management, occu-
pational risks, public policies, biosafe-
ty, and continuing health education.

In this theoretical reflection, the
findings derived from the evaluation
of the selected articles encompassed
healthcare
waste management, biosafety, occu-

the following themes:

pational risks related to improper
waste handling, continuing health
education, technical training in nurs-
ing, theoretical-practical integration

20766 saiudecoletiva = 2026;(18).112

in healthcare settings, environmental
sustainability in healthcare services,
and institutional strategies for pro-
moting safe waste disposal practices.

Reflection on healthcare waste
management reveals that the diffi-
culties encountered in healthcare
services are not limited to a lack of
material resources or inadequate in-
frastructure. A large part of the chal-
lenges relates to the weakness of train-
ing processes and the insufficiency of
continuing education initiatives.

Although Brazilian laws establish
clear guidelines on healthcare waste
management, it is observed that the
effectiveness of these regulations de-
pends directly on institutional com-
mitment to the continuing educa-
tion of professionals and students™.
Continuing education thus plays a
strategic role in transforming every-
day practices.

Healthcare professionals often rep-
licate institutional practices that have
already become normalized in health-
care settings. When inappropriate
behaviors related to waste disposal
become part of the routine, there is
a greater likelihood of perpetuating
unsafe behaviors and increasing oc-
cupational and environmental risks,
including infectious, toxic, and occu-
pational exposures '3, Recent studies
demonstrate that exposure to health-
care waste can trigger infectious, tox-
ic, mutagenic, and occupational risks,
reinforcing the need for rigorous in-
stitutional management and biosafety
strategies (1%

Thus, the integration of theory and
practice must go beyond a purely nor-
mative approach. The development of
safe practices requires critical, partici-
patory, and context-specific pedagog-
ical methodologies capable of foster-
ing ethical reflection, environmental
awareness, and collective responsibil-
ity. The h r management of hospital
waste involves interdependent orga-
nizational, educational, ethical, and
environmental dimensions 1.

Furthermore, proper waste man-
agement must be understood as a
component of the quality of health
care. Biosafety is not limited to the
individual protection of workers, but
also involves environmental protec-
tion, patient safety, and institutional
sustainability.

The use of educational materials
and teaching technologies focused
on healthcare waste management can
serve as an important tool to support
learning. Educational initiatives re-
lated to waste management promote
greater adherence to personal protec-

tive measures and occupational safe-
eyl

In this context, continuing health
education has the potential to pro-
mote significant institutional chang-
es, fostering the reorganization of
work processes, strengthening a cul-
ture of safety, and increasing envi-
ronmental awareness in health care
services.

Healthcare Waste Management
and Associated Risks

Healthcare waste is classified as
potentially hazardous material due to
the presence of biological, chemical,
and sharps agents capable of causing
occupational, environmental, and
public health hazards ?l. The World
Health Organization notes that a
significant portion of the waste gen-
erated in healthcare settings requires
specialized management due to its
contaminating potential®®. Further-
more, improper management of this
waste contributes to environmental
contamination, the spread of infec-
tious agents, and increased occupa-
tional risks(,

Inadequate segregation of this
waste compromises all subsequent
stages of management, increasing
the risks of occupational accidents,

contamination, and environmental

impacts®¥. Furthermore, improper
disposal increases the risk of expo-

sure for cleaning staff, healthcare pro-
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fessionals, students, and the general
public.

The literature shows that many
healthcare facilities still face challeng-
es related to infrastructure, oversight,
and professional training, which di-
rectly affect the effectiveness of man-
agement practices®l. Recent studies
demonstrate that exposure to health-
care waste can pose infectious, toxic,
mutagenic, and occupational risks,
reinforcing the need for rigorous in-
stitutional management and biosafety
strategies!,

This scenario demonstrates that
compliance with technical standards
depends not only on the existence of
regulations but also on the adequate
training of those involved in the care
process.

Legal Framework and Institutional
Responsibility

The Brazilian legal framework re-
lated to healthcare waste establishes
institutional and individual responsi-
bilities regarding the implementation
of safe practices. RDC No. 222/2018
mandates the Healthcare Waste Man-
agement Plan (PGRSS), as well as the
ongoing training of professionals in-
volved in the generation and manage-
ment of such waste?. The aforemen-
tioned RDC No. 222 reinforces that
proper waste management must in-
volve institutional planning, ongoing
training, and continuous monitoring
of practices related to the PGRSSE.

The National Solid Waste Policy
broadens this discussion by incor-
porating principles related to envi-
ronmental sustainability and shared
responsibility!"l. However, it is ob-
served that the existence of regulatory
instruments, on their own, does not
guarantee effective changes in institu-
tional practices.

Structural  inequalities  persist
among municipalities and healthcare
institutions, especially in regions with
lower investment in sanitation and in-
frastructure®). This reality highlights
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that waste management goes beyond
the technical dimension, involving
social, economic, political, and edu-
cational issues.

Biosafety and Professional Trai-
ning

Biosafety is a central element in the
management of healthcare waste, as it
is directly related to accident preven-
tion and the reduction of occupation-
al risks>%. Among the most frequent
incidents are accidents involving
sharps and exposure to biological
agents.

Healthcare professionals are fre-
quently exposed to occupational risks
related to the improper handling of
waste, especially in settings character-
ized by insufficient training and insti-
tutional weaknesses(®”]. In the absence
of ongoing educational initiatives and
adequate supervision, unsafe practic-
es tend to become normalized in daily
clinical care.
related
to biosafety and the proper use of

Educational initiatives
personal protective equipment are
fundamental strategies for prevent-
ing accidents and strengthening safe
practices in healthcare settings (',

In this context, risk perception
becomes an essential aspect for the
adoption of safe behaviors. The de-
velopment of this perception depends
not only on the transmission of tech-
nical standards but also on critical
and y reflection on the ethical, en-
vironmental, and occupational con-
sequences resulting from improper
waste management!).

Biosafety must be understood as
going beyond mere compliance with
technical standards; it constitutes a
strategic component of the quality of
care and worker safety. In this sense,
the critical training of professionals
promotes the incorporation of safe
practices and the creation of safer
and more sustainable work environ-
mentst7],

Continuing education and the
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tween theory and practice!

strengthening of safe practices

Continuing education in health

care has transformative potential by
proposing educational processes in-

tegrated into the daily work routine
[7.12,15]

. Unlike one-off, top-down

training sessions, this approach em-
phasizes the critical examination of
reality, the collective construction of
knowledge, and the active participa-
tion of individuals. Learning based on
the concrete needs of health services
promotes changes in work processes
and improves the quality of care pro-

16,18,19]

vided to the population .

In health services, topics related

to waste management are often ad-
dressed in a fragmented and decon-
textualized manner, hindering the
effective incorporation of biosafety

standards into institutional routines
[6.9]

Participatory pedagogical strate-

gies, such as the use of educational ma-
terials, case studies, workshops, and
reflective supervision during clinical
rotations, foster a closer alignment
between scientific knowledge and
professional practice 7. Active meth-
odologies, such as rotation through
learning stations, have demonstrat-
ed significant pedagogical potential
in teaching about healthcare waste,
fostering greater critical engagement

by students and bridging the gap be-

8]‘

Furthermore, such strategics con-

tribute to strengthening environmen-
tal awareness, biosafety, and ethical
responsibility. Dantas et al. |, demon-

4]

strate that sustainable nursing prac-
tices contribute to reducing waste
generation, promoting the rational
use of materials, and strengthening
socio-environmental responsibility in
health care services.

Recent research shows that waste

management is directly related to sus-
tainable nursing care, the rational use
of materials, and the quality of care
provided [0,

Review studies show that continu-
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ing education in health contributes
to the improvement of professional
practices, the strengthening of team-
work, the enhancement of care qual-
ity, and the incorporation of sustain-
able institutional changes ")

The use of educational booklets
and institutional guidance resources
can promote a better understanding
of waste management and strength-
en adherence to safety standardst.
Such strategies enable a better under-
standing of waste management flows
and increase adherence to safety stan-
dards.

The use of participatory pedagogi-
cal strategies fosters the construction
of meaningful knowledge and the de-
velopment of autonomy among stu-
dents and workers. From this perspec-
tive, health education goes beyond
the simple transmission of informa-
tion, contributing to the formation
of critical, reflective individuals com-
mitted to transforming social and en-

vironmental realities ['7:20]

This theoretical reflection high-
lights that the management of health-
care waste transcends the operational
and regulatory dimensions, emerging
as a strategic component of biosafety,
quality of care, and environmental
sustainability in healthcare services.
Although Brazil has robust regula-
tory frameworks, such as RDC No.
222/2018 and the National Solid
Waste Policy, the effectiveness of
these regulations still faces significant
obstacles related to structural weak-
nesses, insufficient institutional over-
sight, and, above all, inadequate or
inconsistent training of professionals
involved in waste management.

It was observed that the risks aris-
ing from the improper management
of medical waste have a direct im-
pact on occupational health, patient
safety, public health, and environ-
mental balance. Exposure to biolog-

20768 saiudecoletiva = 2026;(18).112

ical, chemical, and sharps materials,
combined with incorrect segregation
and improper disposal, increases the
incidence of workplace accidents,
cross-contamination, and potentially
persistent environmental damage. In
this context, biosafety must be under-
stood in a broader sense, not merely
as a measure of individual protection,
but as an institutional commitment
to safe, ethical, and environmentally
responsible practices.

Within the context of technical
nursing education, there is a clear
need to move beyond fragmented
and overly prescriptive pedagogical
approaches, which are often discon-
nected from the practical realities of
clinical settings. The integration of
theory and practice emerges as an es-
sential element for strengthening risk
awareness, professional responsibility,
and the incorporation of safe practic-
es into the daily routine of care. The
critical and contextualized training of
future professionals constitutes an in-
dispensable strategy for breaking the
cycle of inappropriate practices that
have historically become normalized
in health care services.

Continuing education in health
has proven to be one of the main
transformative mechanisms for im-
proving practices related to waste
management. Unlike one-off training
sessions, continuous, participatory,
and problem-based educational ini-
tiatives foster more consistent in r
institutional changes, strengthen the
culture of safety, and broaden collec-
tive environmental awareness. Peda-
gogical strategies such as workshops,
reflective supervision, case studies,
and educational technologies can
contribute significantly to greater ad-
herence to safe and sustainable prac-
tices.
that
strengthening the management of

Finally, it is concluded
healthcare waste requires a shared
commitment among educational in-
stitutions, managers, professionals,

and public policymakers. Investing in
continuing education, adequate infra-
structure, effective supervision, and
an organizational culture focused on
biosafety represents an essential path
toward reducing occupational risks,
promoting environmental sustain-
ability, and improving the quality of
healthcare. It is hoped that this re-
flection will contribute to broadening
the debate and encouraging institu-
tional practices that are more critical,
responsible, and committed to safety
and environmental preservation.
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