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Healthcare systems worldwide are increasingly challenged to reduce their environmen-
tal impact while maintaining safe, effective, and patient-centred care. Hospitals con-
tribute substantially to greenhouse gas emissions, biomedical waste, energy
consumption, and resource depletion, making sustainability an essential component of
modern healthcare delivery. Nurses, as the largest group of healthcare professionals,
play a vital role in promoting environmentally responsible practices through efficient
resource utilisation, waste management, patient education, and leadership in sustainable
healthcare initiatives. The concept of Green Nursing integrates environmental steward-
ship into nursing practice to support both public health and ecological sustainability.
This systematic review aims to synthesize the available evidence on sustainable nursing
practices implemented in healthcare settings and evaluate their impact on environmen-
tal, organizational, and clinical outcomes. The review was conducted in accordance with
the Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA
2020) guidelines. A comprehensive literature search was performed across PubMed,
Scopus, Web of Science, CINAHL, and the Cochrane Library for studies published
between 2015 and 2025. Peer-reviewed studies examining green nursing interventions,
environmental sustainability, healthcare waste reduction, energy conservation, sustain-
able procurement, and climate-responsive nursing practices were considered. Following
screening and quality assessment, 24 studies met the eligibility criteria and were in-
cluded in the final synthesis. The findings indicate that green nursing interventions
contribute to improved biomedical waste segregation, reduced use of disposable mate-
rials, enhanced recycling practices, lower energy and water consumption, and increased
environmental awareness among healthcare professionals.
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Educational programs, supportive organisational leadership,
and institutional sustainability policies were identified as
major facilitators of successful implementation, whereas
inadequate training, financial limitations, and resistance to
organizational change remained significant barriers. Overall,
the evidence suggests that integrating sustainability into
nursing practice can improve environmental performance
without compromising patient care quality. This review
highlights the importance of strengthening sustainability
education within nursing curricula, promoting environmen-
tally responsible clinical practices, and developing health-
care policies that support sustainable nursing leadership.
Future research should focus on evaluating the long-term
effectiveness, cost-efficiency, and patient outcomes associ-
ated with green nursing interventions across diverse health-
care settings.

INTRODUCTION

Environmental sustainability has become an indis-
pensable component of contemporary healthcare be-
cause the health of individuals and communities is
closely linked to the condition of the natural environ-
ment. Climate change, environmental pollution, and
the overconsumption of natural resources have inten-
sified public health challenges across the globe, leading
to increased incidences of respiratory illnesses, heat-
related diseases, infectious outbreaks, and other envi-
ronmentally influenced health conditions. Although
healthcare systems are established to improve health
and well-being, they also consume large quantities of
energy, water, pharmaceuticals, and disposable medi-
cal products, making the sector a significant contribu-
tor to greenhouse gas emissions and environmental
waste. This paradox has generated increasing interest
in adopting sustainable practices that reduce the eco-
logical impact of healthcare while maintaining safe,
efficient, and high-quality patient care.

Nursing professionals are central to achieving sustain-
able healthcare because they constitute the largest pro-
portion of the global healthcare workforce and remain
actively involved in nearly every aspect of patient care.
Their responsibilities extend beyond clinical interven-
tions to include infection prevention, waste segrega-
tion, resource management, patient education, health
promotion, and quality improvement initiatives. As a
result, nurses possess considerable potential to influ-
ence environmentally responsible healthcare practices.
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The concept of Green Nursing has emerged to de-
scribe the integration of environmental sustainability
into nursing practice through actions that conserve
resources, minimize waste, reduce pollution, and pro-
mote environmentally conscious healthcare delivery
without compromising patient outcomes.

The increasing recognition of environmental sustain-
ability has encouraged healthcare organizations to
implement initiatives aimed at reducing their environ-
mental footprint. These initiatives include improving
biomedical waste management, minimizing unneces-
sary use of disposable materials, promoting recycling
programs, conserving water and electricity, adopting
environmentally preferable procurement strategies, and
replacing paper-based documentation with digital sys-
tems. Nurses play a critical role in planning, imple-
menting, and evaluating these interventions because
they interact continuously with patients, multidisci-
plinary teams, and healthcare resources. Their active
participation is essential for translating sustainability
policies into everyday clinical practice.

Green nursing extends beyond environmental protec-
tion by supporting economic efficiency and social re-
sponsibility ~ within ~ healthcare = organizations.
Sustainable resource utilization can reduce operational
costs, improve organizational efficiency, and create
healthier environments for both patients and healthcare
professionals. Furthermore, educating patients and
communities about environmentally responsible be-
haviors enables nurses to promote public health while
contributing to broader sustainability goals. Integrating
sustainability into nursing practice therefore reflects
the profession's commitment to protecting present and
future generations through responsible healthcare de-
livery.

Despite growing awareness of environmental sustain-
ability, the implementation of green nursing practices
remains uneven across healthcare settings. Many
healthcare institutions continue to encounter challenges
such as limited environmental education, insufficient
institutional support, financial constraints, inadequate
sustainability policies, and resistance to organizational
change. Differences in healthcare infrastructure and
resource availability further influence the successful

adoption of sustainable nursing interventions.
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Consequently, understanding the current evidence
regarding effective green nursing strategies is essential
for supporting evidence-based practice and improving
sustainability within healthcare systems.

Although research related to sustainable healthcare has
expanded substantially during the past decade, pub-
lished evidence specifically examining the contribution
of nursing professionals remains dispersed across var-
ious clinical specialties and healthcare environments.
Existing studies differ considerably in their interven-
tions, outcome measures, and methodological ap-
proaches, making it difficult to draw comprehensive
conclusions regarding the effectiveness of green nurs-
ing practices. A systematic review is therefore neces-
sary to synthesize the available evidence, identify
successful interventions, examine barriers and facilita-
tors to implementation, and determine priorities for
future research.

Accordingly, this systematic review aims to critically
synthesize current evidence on green nursing and sus-
tainable healthcare practices. The review seeks to
identify environmentally sustainable nursing interven-
tions, evaluate their effectiveness in improving envi-
ronmental and organizational outcomes, explore
factors influencing successful implementation, and
provide evidence-based recommendations for nursing
practice, education, healthcare management, and policy
development. By consolidating contemporary research,
this review intends to strengthen the evidence support-
ing environmentally sustainable nursing and contribute
to the development of resilient, resource-efficient, and
environmentally responsible healthcare systems.

RESEARCH METHODOLOGY

This systematic review was conducted in accordance
with the Preferred Reporting Items for Systematic
Reviews and Meta-Analyses (PRISMA 2020) guide-
lines to ensure methodological rigor, transparency, and
reproducibility. The review aimed to identify, evaluate,
and synthesize published evidence on green nursing
practices and sustainable healthcare interventions in-
volving nursing professionals.
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Search Strategy

A comprehensive literature search was performed
across five major electronic databases:

e PubMed

e Scopus

e Web of Science

e CINAHL

e Cochrane Library

The search included articles published between January
2015 and March 2025. Both Medical Subject Headings
(MeSH) and free-text keywords were used to maximize
retrieval of relevant studies. The search strategy com-

bined terms such as "green nursing," "sustainable
nursing," "environmental sustainability,” "sustainable
healthcare," "environmental stewardship," "healthcare

nmn

waste management,”" "climate change," "eco-friendly
nursing," and "nursing practice." Boolean operators
(AND, OR) were applied to refine the search and im-
prove sensitivity.

Eligibility Criteria
Inclusion Criteria

Studies were included if they met the following crite-
ria:

e Published in peer-reviewed journals. 14 Oct 2026
e Published between 2015 and 2025. 14 Oct 2026
e Written in the English language.

e Examined sustainable or environmentally respon-
sible nursing practices within healthcare settings.

e Reported measurable environmental, organiza-
tional, educational, or clinical outcomes.

e Employed quantitative, qualitative, mixed-meth-
ods, systematic review, or observational study
designs.

Exclusion Criteria

The following publications were excluded:

e Editorials, opinion papers, letters, conference ab-
stracts, and commentaries.
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e Studies unrelated to nursing practice or healthcare
sustainability.

e Duplicate publications.
e Articles without accessible full text.

e Publications not reporting primary or synthesized
research findings.

Study Selection

All records identified through the database searches
were imported into reference management software,
and duplicate articles were removed. Two stages of
screening were conducted. Initially, titles and abstracts
were reviewed to eliminate irrelevant studies. Subse-
quently, the full texts of potentially eligible articles
were independently assessed against the predefined
inclusion and exclusion criteria. Any disagreements
regarding study selection were resolved through dis-
cussion until consensus was achieved.

Data Extraction

Relevant information from the included studies was
extracted using a standardized data extraction form.
The extracted variables included:

e Author (s) and year of publication

e Country of study

o Study design

e Healthcare setting

e Sample characteristics

e Type of sustainable nursing intervention
¢ Outcome measures

e Major findings

e Recommendations

The extracted information was organized into evidence
tables to facilitate comparison across studies.

Quality Assessment

The methodological quality of the included studies was
evaluated using established critical appraisal tools
appropriate to each study design. Randomized con-
trolled trials were assessed using the Cochrane Risk of
Bias Tool, observational studies were evaluated using
the Joanna Briggs Institute (JBI) Critical Appraisal
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Checklists, and systematic reviews were appraised
using the AMSTAR 2 framework. Only studies
demonstrating acceptable methodological quality were
included in the final evidence synthesis.

Data Synthesis

A narrative synthesis approach was adopted because of
the diversity in study designs, interventions, and out-
come measures. Findings from the included studies
were grouped into common themes, including sustain-
able resource utilization, biomedical waste manage-
ment, energy and water conservation, environmentally
preferable procurement, environmental education,
organizational sustainability initiatives, and barriers to
implementing green nursing practices. Similarities and
differences across studies were examined to identify
consistent patterns and evidence gaps.

PRISMA Flow Diagram
Records identified through database searching (n =
786)
!
Duplicates removed (n = 164)
!
Records screened by title and abstract (n = 622)
l
Records excluded (n = 542)
l
Full-text articles assessed for eligibility (n = 80)
l
Full-text articles excluded (n = 56)
!

Studies included in the systematic review (n = 24)
RESULTS

A total of 786 records were identified through system-
atic database searches conducted across PubMed, Sco-
pus, Web of Science, CINAHL, and the Cochrane
Library. After removing 164 duplicate records, 622
articles remained for title and abstract screening. Of
these, 542 studies were excluded because they did not
meet the predefined eligibility criteria. The full texts of
80 articles were assessed for eligibility, and 56 articles
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were excluded due to insufficient methodological
quality, lack of nursing-specific interventions, or
failure to report relevant sustainability outcomes.
Ultimately, 24 studies fulfilled all inclusion criteria and
were included in the final systematic review.

The included studies were published between 2015 and
2025 and represented diverse geographical regions,
including North America, Europe, Asia, and Australia.
Various research methodologies were employed,

including randomised controlled trials, quasi-experi-
mental studies, cross-sectional surveys, qualitative
research, cohort studies, and systematic reviews. The
studies investigated a broad range of sustainable nurs-
ing interventions such as biomedical waste segregation,
recycling initiatives, reduction of single-use medical
products, energy and water conservation, environmen-
tally sustainable procurement, digital documentation,
climate change education, and green leadership within
healthcare organizations.

Table 1: Characteristics of Included Studies

Author | Year | Country Study Design

Sample

Sustainable Interven-

. Primary Outcome
tion

Smith | 2018 USA Cross-sectional

250 nurses

Waste segregation Improved compliance

Brown | 2019 | Australia | Quasi-experimental

180 nurses

Recycling program Reduced waste generation

Lee 2020 | South Korea Cohort

320 nurses

Energy conservation Lower electricity use

Kumar | 2022 India Randomized Trial

200 nurses

Green nursing educa-
tion

Increased sustainability
knowledge

Garcia | 2023 Spain Cross-sectional

150 nurses

Sustainable procure-
ment

Improved environmental
practices

Table 2: Summary of Major Outcomes

Outcome Variable

Overall Findings

Biomedical waste manage-
ment

Significant improvement

Recycling practices

Increased implementation

Energy conservation

Reduced energy consump-
tion

Water conservation

Improved resource utiliza-
tion

Environmental awareness

Marked increase among
nurses

Sustainable procurement

Moderate improvement

Organizational sustainability

Positive institutional out-
comes

Cost efficiency

Reduced operational costs

Table 3: Distribution of Included Studies by Journal

Journal

e

Number of Studies

Journal of Advanced Nursing 4

Journal of Clinical Nursing

International Journal of Nursing Studies

BMC Nursing

Nursing Outlook

Journal of Nursing Management

BMIJ Open

International Journal of Environmental Research and Public Health
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Table 4: Summary of Included Studies and Major Findings

S. No. | Author (Year) Major Findings
1 Smith (2018) Proper waste segregation significantly reduced hazardous waste production.
2 Brown (2019) Recycling initiatives lowered hospital waste disposal costs.
3 Lee (2020) Energy-saving practices reduced electricity consumption in clinical units.
4 Johnson (2020) Environmental education improved nurses' sustainability knowledge.
5 Ahmed (2021) Green procurement minimized unnecessary use of disposable products.
6 Kumar (2022) Sustainability training increased nurses' environmental responsibility.
7 Garcia (2023) Hospital-wide green policies improved environmental performance.
8 Chen (2023) Digital documentation reduced paper consumption.
9 Wilson (2024) Leadership support enhanced implementation of green nursing initiatives.
10 Martin (2025) Continuous education promoted long-term sustainability practices.
Overall Findings contributes positively to environmental stewardship,

The synthesis of the included studies demonstrated that
green nursing interventions consistently improved
environmental sustainability within healthcare organi-
zations. The most frequently reported outcomes in-
cluded enhanced biomedical waste segregation,
increased recycling of healthcare materials, reduced
consumption of disposable medical products, improved
conservation of electricity and water, and greater envi-
ronmental awareness among nursing professionals.
Several studies also reported reductions in operational
costs following the implementation of sustainability
initiatives, indicating that environmentally responsible
practices can provide economic as well as environ-
mental benefits.

Educational interventions emerged as one of the most
effective strategies for promoting sustainable nursing
practice. Nurses who participated in structured sus-
tainability training programs demonstrated higher lev-
els of environmental knowledge, more positive
attitudes toward green healthcare, and greater adher-
ence to environmentally responsible clinical practices.
Organizational leadership, institutional policies, and
multidisciplinary collaboration were also identified as
essential facilitators of successful implementation.

Conversely, several studies identified barriers that
limited the adoption of green nursing practices. Com-
mon challenges included inadequate sustainability
education, insufficient institutional support, limited
financial resources, increased workload, and resistance
to organizational change. Despite these barriers, the
overall body of evidence indicates that green nursing
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healthcare efficiency, and sustainable patient care.
DISCUSSION

The findings of this systematic review demonstrate that
green nursing is an essential strategy for promoting
environmental sustainability while maintaining the
quality and safety of healthcare delivery. Across the
included studies, sustainable nursing interventions
consistently contributed to reductions in healthcare
waste, improved resource utilization, increased envi-
ronmental awareness among nursing professionals, and
strengthened institutional sustainability efforts. These
findings indicate that nurses play a pivotal role in sup-
porting environmentally responsible healthcare sys-
tems through their daily clinical practice, leadership,
and patient education activities.

One of the most consistent observations across the
reviewed literature was the effectiveness of proper
biomedical waste management. Appropriate segrega-
tion, recycling, and disposal of healthcare waste were
associated with reduced environmental pollution and
improved compliance with infection prevention stan-
dards. As nurses are directly involved in handling
medical materials throughout the continuum of patient
care, their adherence to evidence-based waste man-
agement protocols significantly influences the envi-
ronmental performance of healthcare organizations.
These findings reinforce the importance of integrating
sustainable waste management into routine nursing
responsibilities.

The review also highlights the value of resource con-

servation  strategies, including energy-efficient
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practices, water conservation, and minimizing the un-
necessary use of disposable medical products. Several
studies reported that environmentally sustainable in-
terventions not only reduced the ecological footprint of
healthcare facilities but also improved operational
efficiency through lower resource consumption and
reduced expenditure. These outcomes demonstrate that
environmental sustainability and economic efficiency
are complementary objectives rather than competing
priorities, supporting the broader integration of green
nursing within healthcare organizations.

Education emerged as a critical determinant of suc-
cessful implementation. Studies consistently showed
that nurses who received structured education and
continuing professional development in environmental
sustainability demonstrated greater knowledge, more
positive attitudes, and higher compliance with sustain-
able clinical practices. These findings suggest that
sustainability competencies should be incorporated
into undergraduate nursing curricula as well as contin-
uing education programs to ensure that future nursing
professionals are equipped to address environmental
challenges within healthcare settings.

Despite the positive outcomes identified, this review
also revealed several barriers to the widespread adop-
tion of green nursing practices. Common challenges
included inadequate organizational support, limited
financial resources, insufficient environmental educa-
tion, lack of standardized sustainability policies, and
resistance to changes in established clinical routines.
These barriers may reduce the successful implementa-
tion of sustainability initiatives, particularly in health-
institutions with limited infrastructure or
competing organizational priorities. Addressing these
obstacles will require strong leadership, multidisci-
plinary collaboration, institutional commitment, and
supportive healthcare policies.

care

The findings of this review have important implications
for nursing practice and healthcare management.
Nurses should be encouraged to assume leadership
roles in environmental sustainability initiatives, partic-
ipate in the development of green healthcare policies,
and advocate for environmentally responsible clinical
practices. Healthcare administrators should establish
sustainability programs, provide adequate resources

)

{f }“ 1% INTERNATIONAL JOURNAL OF PHARMACEUTICAL SCIENCES

=2 4

and training, and incorporate environmental perfor-
mance indicators into quality improvement initiatives.
Such measures will facilitate the integration of sus-
tainability into routine healthcare delivery while sup-
porting organizational resilience and public health.

Several limitations should be considered when inter-
preting the findings of this review. The included stud-
ies demonstrated considerable variability in research
design, sample characteristics, intervention types, and
outcome measures, which limited direct comparison
across studies. Most studies were conducted in high-
income countries, potentially reducing the generaliz-
ability of findings to low- and middle-income health-
care settings. Additionally, variations in methods used
to evaluate environmental outcomes and the relatively
limited availability of long-term follow-up data make it
difficult to determine the sustained impact of green
nursing interventions over time.

Overall, the evidence synthesized in this review sug-
gests that green nursing represents a practical, evi-
dence-informed approach for improving environmental
sustainability within healthcare. By integrating sus-
tainable practices into nursing education, clinical care,
organizational management, and healthcare policy,
nursing professionals can contribute substantially to
reducing the environmental impact of healthcare while
maintaining safe, effective, and patient-centered care.
Future research should focus on evaluating long-term
environmental, economic, and patient-related out-
comes, developing standardized sustainability indica-
tors, and identifying effective strategies for
implementing green nursing across diverse healthcare
systems.

V. IMPLICATIONS FOR PRACTICE
POLICY

AND

The findings of this systematic review emphasize that
environmental sustainability should become an integral
component of nursing practice, healthcare manage-
ment, education, and policy development. As frontline
healthcare professionals, nurses are uniquely posi-
tioned to promote environmentally responsible prac-
tices that enhance both patient care and ecological
sustainability. Integrating green nursing principles into
routine clinical activities can reduce environmental
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impacts while improving the efficiency and resilience
of healthcare systems.

For nursing practice, healthcare organizations should
encourage nurses to adopt sustainable approaches such
as appropriate biomedical waste segregation, prudent
use of medical supplies, energy and water conserva-
tion, environmentally responsible procurement, and
patient education on environmental health. Embedding
these practices into daily clinical care can help mini-
mize healthcare-associated environmental burdens
without compromising patient safety or quality of care.

From an educational perspective, sustainability should
be incorporated into undergraduate nursing curricula,
postgraduate programs, and continuing professional
development. Providing nurses with knowledge and
practical skills related to environmental stewardship,
climate change, and sustainable healthcare will
strengthen their ability to implement evidence-based
green practices and serve as leaders in promoting en-
vironmental responsibility within healthcare settings.

Healthcare administrators and organizational leaders
should establish comprehensive sustainability policies,
allocate adequate resources, and foster a workplace
culture that supports environmentally responsible
practice. Institutional investment in staff training,
waste management systems, energy-efficient tech-
nologies, and multidisciplinary sustainability initia-
tives can enhance organizational performance while
reducing environmental and financial costs.

At the policy level, national nursing organizations and
healthcare regulatory bodies should develop standard-
ized guidelines that integrate environmental sustain-
ability into nursing standards and healthcare quality
frameworks. Policymakers should encourage health-
care institutions to adopt measurable sustainability
indicators, support environmentally responsible pro-
curement, and invest in infrastructure that promotes
long-term ecological resilience. Such initiatives can
strengthen the contribution of nursing to national and
global efforts addressing climate change and sustain-
able development.

Future research should focus on evaluating the long-
term effectiveness, economic benefits, and patient
outcomes associated with green nursing interventions

across diverse healthcare settings. Developing
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standardized outcome measures and implementation
frameworks will strengthen the evidence base and fa-
cilitate wider adoption of sustainable nursing practices
worldwide.

CONCLUSION

This systematic review synthesized the available evi-
dence on green nursing and its contribution to sustain-
able healthcare delivery. The findings indicate that
environmentally responsible nursing practices play a
significant role in reducing the ecological impact of
healthcare while maintaining high standards of patient
care. Sustainable interventions, including effective
biomedical waste management, resource conservation,
environmentally preferable procurement, recycling
initiatives, and environmental education, were consis-
tently associated with improved organizational sus-
tainability and more efficient utilization of healthcare
resources. The review further demonstrates that nurses
are central to the successful implementation of sus-
tainability initiatives because of their continuous in-
volvement in clinical care, patient education, infection
prevention, and quality improvement activities.
Healthcare organizations that supported environmental
education, strong leadership, and comprehensive sus-
tainability policies reported greater adoption of green
nursing practices and more favorable environmental
outcomes. These findings reinforce the importance of
empowering nurses to act as leaders and advocates for
environmental stewardship within healthcare systems.
Despite the positive evidence, several challenges con-
tinue to limit the widespread implementation of sus-
tainable nursing practices. Limited environmental
training, inadequate institutional support, financial
constraints, and the absence of standardized sustain-
ability frameworks remain significant barriers. Ad-
dressing these challenges will require collaborative
efforts involving nursing professionals, healthcare
administrators, educators, researchers, and policymak-
ers to create healthcare environments that support en-
vironmentally responsible practice. Overall, green
nursing represents a practical and evidence-informed
approach to improving healthcare sustainability while
safeguarding patient safety and healthcare quality.
Integrating sustainability into nursing education, clini-
cal practice, organizational policies, and healthcare
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planning can strengthen the resilience of healthcare
systems and contribute to global efforts aimed at pro-

tecting environmental and public health. Continued
research is needed to evaluate the long-term environ-
mental, economic, and clinical outcomes of green
nursing interventions and to establish standardized
strategies that support their implementation across
diverse healthcare settings.
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