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Carbon footprint awareness of nursing
students: a qualitative study
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Abstract

Backround The increasing impact of climate change on public and environmental health underscores the
importance of understanding carbon footprints and adopting sustainable practices. Nursing students play a critical
role in promoting environmental awareness and integrating eco-friendly practices into healthcare delivery. This study
aims to assess nursing students’awareness of the ‘Carbon Footprint’and their suggestions for reducing their carbon
footprint.

Design Qualitative study.

Methods Twelve fourth-year nursing students enrolled in the “Public Health Nursing” course within the nursing
department from a university located in eastern Turkey participated in this study. Twelve face-to-face interviews were
conducted. Transcripts were subjected to structured qualitative content analysis.

Results As a result of the analysis of the data obtained from the participants, two main themes as ‘Perceived Impacts
of Carbon Footprint’and ‘Carbon Footprint Reduction Strategies, four sub-themes as ‘Perceived Impact on Human
Health; Perceived Impact on Environmental Health,'Recommended Individual Strategies'and ‘Recommended
Institutional-Level Strategies’and eighteen codes in total were created.

Conclusion This study revealed that nursing students possess a fundamental awareness of the carbon footprint
and its implications for human and environmental health. Integrating comprehensive environmental education into
nursing curricula can empower future healthcare professionals to adopt and advocate for sustainable practices in
both personal and professional domains.
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Introduction

The United Nations’ Sustainable Development Goal 13,
entitled ‘Climate Action, emphasises the necessity of
urgent action to combat climate change. Climate change
is regarded not only as an environmental problem but
also a global crisis that has a direct impact on public
health [1]. Environmental sustainability and the effects
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physical, biological, social and cultural domains in which
individuals live and which directly impact their health
[2]. In the domain of nursing practice, the interaction
between the individual and their environment consti-
tutes a pivotal focal point. Consequently, nurses consider
environmental factors within the overarching process of
health protection and improvement [3]. Florence Night-
ingale, the founder of modern nursing, was the first theo-
rist to emphasise the effect of the environment on health.
Nightingale emphasised and proved that improving the
physical environment should be one of the most impor-
tant struggles of nursing with her notes and statistics [4].
Also many nursing theorists have mentioned the effect
and importance of the concept of environment on human
health [5].

In recent years, the impact of the environment on
health has become a more pressing global concern [6]. Of
particular concern is the issue of carbon footprint, which
has been identified as a primary contributor to environ-
mental degradation and climate change [7]. The term
‘carbon footprint’ refers to the total amount of green-
house gases released into the atmosphere as a result of
the activities of individuals, communities or organisa-
tions [8, 9]. This is influenced by a multitude of factors,
including energy use, transport, consumption habits and
waste management [8]. Nevertheless, the reduction of
carbon footprint is achievable through conscious choices
made in daily life and at the institutional level [7]. It has
been asserted that healthcare professionals, with a par-
ticular emphasis on nurses, should exhibit heightened
environmental sensitivity and implement requisite pre-
cautionary measures [10]. The International Council of
Nurses (ICN) has encouraged nurses and nursing asso-
ciations to take action to reduce the negative impact of
climate change on public health [11].

The field of nursing education encompasses not only
the acquisition of professional knowledge and skills, but
also the cultivation of sensitivity towards public health
[12]. The enhancement of environmental awareness
among nursing students has the potential to facilitate the
implementation of environmentally sustainable policies
within healthcare services in the future [13]. However,
for this awareness-raising initiative to have a tangible
impact on health policies, it is essential that environ-
mental awareness and sustainability issues are adequately
incorporated into the nursing education curriculum. In
this context, it is critical to investigate the extent to which
environmental sustainability and carbon footprint reduc-
tion issues are addressed in the nursing education pro-
cess [14].

In the literature, it is noteworthy that the studies exam-
ining the level of knowledge and awareness of nursing
students about carbon footprint are limited [15, 16].
Mohammed et al. [17], revealed that the issue of carbon
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footprint is not sufficiently addressed in the education
process of health professionals and there are deficiencies
in the development of environmental awareness. The aim
of this study is to examine nursing students’ awareness
of carbon footprint, their behaviours towards reducing
carbon footprint in their daily lives and their attitudes
towards this issue. In addition, by measuring the envi-
ronmental awareness levels of nursing students, it aims
to contribute to the vocational education process and
to help the spread of environmental awareness in health
services.

Method

Design

This study was conducted using a descriptive phe-
nomenological design, which is a qualitative research
method. The focus of phenomenological studies is to
make sense of phenomena through the perspectives and
life experiences of study participants. This methodologi-
cal approach has been found to make significant contri-
butions to both the scientific literature and the field of
practice [10, 18, 19]. As this study is a qualitative study,
Clinical trial number: not applicable.

Settings and participants

The research was conducted between November 2024
and January 2025. The data were collected in December
2024. The study sample was obtained from a class of 60
fourth-year nursing students in the Nursing Department,
with 12 students participating in the study. Within the
scope of the sample of the study, it was aimed to inter-
view the students taking the Public Health Nursing
course. This course is given in the seventh semester in the
relevant educational institution. A simple random num-
ber table was used in sample selection [20]. The inclu-
sion criteria were to volunteer to participate in the study,
to be over 18 years of age, to be a nursing student, to be
a 4th year student and to have taken the ‘Public Health
Nursing’ course. Accordingly, a total of twelve students,
seven female and five male, volunteered to participate in
the study and gave informed consent. First year students
because they had not yet started their internship and 2nd
and 3rd year students because they had not yet taken the
‘Public Health Nursing’ course were not included in the
study. In determining the sample size, data collection
was terminated when a sufficient amount of data was
obtained and the saturation point was reached [19, 21].
The reason for the selection of students who have taken
the Public Health Nursing course is that issues such as
environmental health and carbon footprint are addressed
within the scope of this course and these students have
the level of knowledge that can provide data suitable for
the purpose of the study. In addition, it was thought that
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the awareness of these students on the subject may be
higher than other classes due to the course content.

Data collection tools and features

The data were collected with ‘Demographic Information
Form’ and ‘Semi-structured Interview Form. The intro-
ductory form included information about the students’
gender, age, marital status, economic status, place of resi-
dence, participation in social and scientific activities, and
carbon footprint. In the semi-structured interview form,
students were asked six open-ended interview questions
(see Table 1). The semi-structured questions were sub-
mitted to expert opinion (experts: a professor specialised
in qualitative research in the department of basic edu-
cation, a professor in the field of nursing, two doctoral
faculty members in the field of nursing). In line with the
feedback received in this process, the questions were
re-evaluated and necessary arrangements were made.
After the expert opinion was received, three students
were interviewed for pilot application to examine the
appropriateness of the interview questions and the semi-
structured interview form was finalised in line with the
feedback. Students who participated in the pilot study
were not included in the study. The quotations made
from the participants during the research were labelled
as ‘Participant’ to protect anonymity in the text and each
participant was assigned a number (e.g., P1). These num-
bers indicate which participant the quotations belong to
and ensure traceability of the data. The assignment of
participant numbers was done in order to protect the
confidentiality of the participants’ identity information
and to present the data in an ethical manner.

Data collection

Data were collected through face-to-face in-depth inter-
views. Since one of the inclusion criteria was to have
taken the ‘Public Health Nursing’ course, data were col-
lected after the last week of the fall term. Participants
were informed about the scope and aims of the study.
Before starting data collection with the main partici-
pant group, the interview programme was piloted with

Table 1 Semi-structured interview questions

1. What are the measures you take to protect the environment in your
daily life?

2.What do you think are the effects of single-use plastic products
(straws, water bottles, etc.) on the environment?

3. How do you pay attention to waste management during clinical/field
practices?

4.What do you know about the effects of carbon footprint on plant,
animal species and ecosystems?

5.What do you think are the impacts of carbon footprint on human
health?

6. In your opinion, if carbon footprint is recognised as a public health
problem, what can be done to solve this problem?
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a fourth year nursing student who met the inclusion cri-
teria. This pilot test allowed refinement of the interview
questions and ensured clarity and comprehensiveness.
Data were collected using an introductory information
form and a semi-structured interview form. The intro-
ductory information form took an average of 2-3 min
to complete and the interviews with the students took
20-25 min. In-depth interviews were conducted in the
researcher’s room, which was quiet and well-lit so that
individuals could express themselves uninterruptedly.
As the interviewer, the researcher who was not attending
their classes was selected (U.A.N.) so that the students
would not experience grade anxiety and could express
themselves more comfortably. Permission was obtained
from the participants to record the interviews and a voice
recorder was used during the interviews. The recordings
were converted into a 13-page written text. Data collec-
tion was terminated when the data started to repeat.

Data analysis

COREQ (Consolidated Criteria for Reporting Qualitative
Research) reporting standards were followed to increase
transparency and reliability in qualitative research [22].
For qualitative data analysis; all recorded interview data
were transcribed without any changes. Socio-demo-
graphic variables of the students were analysed. The data
of the study were analysed by content analysis (inductive)
method. Data analysis was carried out by hand coding
by the researchers. After the interviews were completed,
the audio recordings were converted into written texts
by the researchers. Written texts were checked by the
researcher (Z.Y.). Written texts were analysed in 4 stages
by content analysis method.

+ Stage 1: Coding the data: The information obtained
from each question of the interviews was analysed
and divided into sections that form a meaningful
whole. Codes were created one by one from these
sections. The codes were transferred to the excel
programme.

+ Stage 2: Creation of themes: The codes obtained
were brought together and analysed. Commonalities
between these codes were tried to be found. Themes
were created based on the codes categorised
according to their scope and depth.

+ Stage 3: Organising the data according to the codes
and themes: The data were organised in a related
way and thus it became easier to define and interpret
the data according to certain phenomena. These
definitions were included in the findings.

+ Stage 4: Interpretation of the findings: After the
findings defined based on the data were presented
as they were, the comments and opinions of the
researcher were included at the end of each finding.
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The evaluation of the quantitative data of the students
was expressed with numerical data after being presented
in tables.

Ethical considerations

Ethical approval was obtained from the Health and
Sports Sciences Ethics Committee of Erzincan Binali
Yildirnm University with the decision numbered 11/07
dated 29/11/2024. In addition, written permission was
obtained from the institution where the data were col-
lected. The study was conducted in accordance with the
Declaration of Helsinki.

Detailed information was provided to the participating
students about the purpose, methodology, and methods
of the study. Participants were assured that participation
in the study was voluntary and that they could withdraw
from the study at any time without giving any reason.
During the informed consent process, both written and
verbal consent forms were presented to the participants.
Students who refused to participate or did not allow
audio recording were not included in the study. Inter-
views were conducted only with individuals who gave
informed consent. All data were anonymized, preserving
the confidentiality of the participants’ identities.

Table 2 Demographic characteristics of nursing students

(N=12)
Variables Category
(N)
Gender Female (N=7)
Male (N=5)
Age 22-24
Income level Middle (N=12)
Residence City (N=10)
District (N=2)
Participation in Scientific Activities Yes (N=12)
Participation in Social Activities Yes (N=12)

Knowing the Concept of Carbon Footprint Yes (N=12)

Faculty (N=3)
Faculty/Social media (N=2)
Circle of friends (N=1)
Conference (N=3)

Faculty/ Circle of friends
(N=1)

TV/ Social media (N=1)
Faculty/ Conference (N=1)

Where did she/he learn about her carbon
footprint?

Receiving training on carbon footprinting  Yes (N=6)
No (N=6)
Self-Considered Environmentalist Yes (N=11)
Undecided (N=1)
Membership status of the Green Crescent  Yes (N=2)
club No (N=10)
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Results

The analysis results obtained from the interviews con-
ducted to examine nursing students’ awareness of carbon
footprints and their suggestions are presented below.

The ages of the students participating in the study
range from twenty-two to twenty-four. Seven of the
participants are female, and all belong to the middle-
income group. Ten students reside in urban areas, and all
reported participating in both scientific and social activi-
ties. All students indicated that they were familiar with
the concept of carbon footprint; half of them stated that
they learned about it through school courses, while the
other half reported having received formal education on
the topic. Eleven students described themselves as envi-
ronmentally conscious, while ten were not members of
the Green Crescent Club (Table 2).

The analysis of data obtained from interviews regard-
ing nursing students’ carbon footprint awareness resulted
in the identification of two themes, four subthemes, and
eighteen codes [23, 24]. Under the theme of Perceived
Impacts of Carbon Footprint, the subthemes of Perceived
Impact on Human Health and Perceived Impact on
Environmental Health were identified. Similarly, under
the theme of Carbon Footprint Reduction Strategies,
the subthemes of Recommended Individual Strategies
and Recommended Institutional Level Strategies were
created.

Sub-Theme 1. Perceived impact on human health

Four codes were identified for perceived impact on
human health were identified: ‘affects the respiratory sys-
tem, ‘affects the circulatory system, ‘reduces immunity,
and ‘increases the risk of cancer’ (Table 3). The major-
ity of students stated that the carbon footprint primarily
impacts the respiratory system. Additionally, they men-
tioned that it disrupts the circulatory system, weakens
immunity, and increases the likelihood of cancer. Exam-
ples of interview excerpts corresponding to the codes
identified under Sub-Theme 1 are as follows:

P2: ‘It affects all systems, starting from breathing,
respiratory system, immunity, it affects all of them’

P6: ‘It can cause respiratory system diseases, heart
disease and cancer etc’

P9. ‘Ithink it can increase some types of cancer’

P10. ‘It has negative effects on the immune system’

Sub-Theme 2. Perceived impact on environmental health

Three codes were identified regarding perceived impact
on environmental health were identified: ‘soil pollution
caused by plastic products, ‘extinction of species, and
‘reduction in biodiversity’ (Table 3). The majority of stu-
dents stated that plastic products harm the environment
by polluting the soil. Additionally, they emphasized that
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Table 3 Themes, Sub-Themes, and codes obtained from interviews
Theme Sub-Theme Codes Participant
Perceived Impacts of Carbon  Perceived Impact on Human Affects the respiratory system 1,2,34,56,7,810,12
Footprint Health Affects the circulatory system 4,6,8,10,12
Reduces immunity 2,49
Increases the risk of cancer 6,911
Perceived Impact on Environ-  Soil pollution caused by plastic products 1,2,34,56,7,9,10,11,12
mental Health Extinction of species 1,2,6,9,10
Reduction in biodiversity 2,511

Carbon Footprint Reduction  Recommended Individual
Strategies Strategies

Recommended Institutional-
Level Strategies

Paying attention to waste management
Not littering

1,234,56,78910,11,12
1,234568910,11,12

Sorting waste 1,246,7811

Using public transport 1,2,3,6,7811

Not smoking/reducing smoking 345,12

Using natural gas for heating’ 14,69

Planting trees 14,68

Preferring glass products 124

Education 24,56,7891011,12
Advertisement/brochure campaign 456,79

Installation of filters in factory chimneys 56,11

the carbon footprint contributes to the extinction of spe-
cies (plants, animals, etc.) and a decline in biodiversity.
Examples of interview excerpts corresponding to the
codes identified under sub-theme 2 are as follows:

P1: ‘Plastic products are dangerous because they are
not easily destroyed in nature’

P5: ‘Since carbon is released into the atmosphere,
plant/animal species can be negatively affected’

P11. ‘As the carbon footprint increases, the ecosystem is
badly affected. The productivity of plants decreases’

Sub-theme 3. Recommended individual strategies

The eight codes for recommended individual strategies
were determined as ‘paying attention to waste manage-
ment, ‘not littering, ‘sorting waste, ‘using public trans-
port, ‘not smoking/reducing smoking, ‘using natural gas
for heating, ‘planting trees’ and ‘preferring glass prod-
ucts’ (Table 3). All of the students stated that they paid
attention to waste management as an individual measure
to reduce carbon footprint. In addition, among the indi-
vidual measures taken by the students, they stated that
they mostly showed behaviours such as not throwing
garbage on the ground, separating waste and throwing it
in the garbage, and taking care to use public transport.
In addition, they also stated that they took measures to
reduce their carbon footprint by reducing or not smok-
ing, planting trees and preferring glass products instead
of plastic. Some interview examples for the codes deter-
mined in sub-theme 3 are as follows;

P3: “We throw what we use for the patient into the
appropriate medical waste bin. We pay attention to
waste management’

P4: ‘I pay attention not to throw rubbish on the
ground. We plant saplings in the garden in our own
home. I use glass products instead of plastic’

P7: ‘Tactively use the recycling bin. I pay attention to
use public transport’

P8: ‘Tseparate the wastes and throw them in the bin.
We should get people used to planting saplings!

P9: ‘I do not throw rubbish on the ground. We switch
from coal to natural gas for heating. We use solar
energy panels!

P12: ‘T do not smoke. I warn my friends who smoke not
to throw cigarette butts’

Sub-theme 4. Recommended institutional level strategies
Three codes for the recommended institutional level
strategies were identified as ‘education, ‘advertisement/
brochure campaign’ and ‘installation of filters in factory
chimneys’ (Table 3). Students stated that organisations
should make plans especially on education and inform
the public about carbon footprint, waste management
and precautions. They also stated that public aware-
ness should be raised through actions such as advertis-
ing campaigns and brochure distribution. In addition,
students think that air pollution should be prevented by
installing filters on the chimneys of factories. Some inter-
view examples for the codes determined in sub-theme 4
are as follows;

P4: ‘Training can be given in family health centres.
Posters can be pasted on billboards’
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P5: ‘Awareness of environmental pollution can be
created by creating brochures about environmental
pollution’

P9: ‘I think the municipality should provide training to
the public’

P11: ‘Sanctions can be imposed on factory chimneys to
install filters’

Discussion

Nursing students’ developing positive attitudes towards
carbon footprint may contribute to the spread of envi-
ronmentally friendly policies in health services in the
future. One of the important outcomes of undergraduate
education in nursing is to create environmental health
awareness [25]. However, it is reported that undergradu-
ate students have insufficient knowledge about environ-
mental health [26]. Increasing the awareness of nursing
students on this issue is critical to achieve sustainability
goals in health services [17, 25]. Based on this impor-
tance, in this study, students’ awareness and recom-
mendations regarding the carbon footprint affecting
environmental health were discussed in the light of the
literature.

Carbon footprint is a critical aspect of climate change
as it measures the impact of human activities on the
environment and plays an important role in sustainable
development [27]. Considering that the environment is
an important determinant of human health and that envi-
ronmental health and public health are interconnected,
carbon footprint has serious negative effects on human
health worldwide. In the study, students mostly stated
that carbon footprint negatively affects the respiratory
system and also affects the circulatory system, decreases
immunity and increases the possibility of developing can-
cer. The negative aspects of the effects of carbon foot-
print on human health indicated by the students reveal
the strong relationship between environmental pollu-
tion and health [28]. Students frequently mentioned the
effects especially on the respiratory system, which sup-
ported the studies in the literature indicating that air pol-
lution and carbon emissions cause asthma, COPD and
other respiratory diseases [29, 30]. In parallel with the
research results, Okanli and Demir stated that carbon
footprint causes respiratory diseases [31]. Similarly, in a
study conducted with nursing students, 73% of nursing
students stated that climate change causes cancer and
51.4% stated that it causes respiratory diseases [32]. In
addition, findings such as effects on the circulatory sys-
tem, weakening of the immune system and increase in
cancer risk reveal the long-term damages of environmen-
tal toxins related to carbon footprint on human health
[33, 34]. These results support the need for more effective
integration of environmental health issues into the nurs-
ing curriculum.
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Students stated the effects of carbon footprint on envi-
ronmental health as ‘plastic products polluting the soil,
‘not littering; ‘sorting waste’ and ‘using public transport!
Regarding environmental health, it was also observed
that students developed awareness about the environ-
mental effects of carbon footprint. Stating that plastic
products do not disappear in nature in a short time, the
students showed that they were aware of the long-term
effects of environmental pollution. The serious threats
of plastic pollution on the ecosystem and human health
are also emphasised in the literature [35]. In addition,
the fact that students took individual measures such as
‘not littering; ‘sorting waste’ and ‘using public transport’
shows that environmental awareness is reflected in daily
life practices. This finding supports the literature that
individual awareness and habits play an important role
in environmental sustainability [36]. It is also seen that
students exhibit behaviours to reduce their carbon foot-
print such as ‘using public transport’ This shows that
they consciously evaluate their transport preferences at
the point of reducing carbon emissions. In the literature,
it is widely stated that the use of public transport reduces
the negative effects on the environment compared to
individual car use [37]. In this context, it can be said that
the education programs for students on environmental
health are effective [25]. As a result, it is thought that stu-
dents’ awareness of environmental health can be associ-
ated with the knowledge and values they gained during
nursing education.

Another important result of our research is that stu-
dents develop suggestions for individual and social
strategies and measures to reduce carbon footprint.
Suggestions such as ‘paying attention to waste manage-
ment’ and ‘installing filters on factory chimneys’ reveal
the importance of raising environmental awareness. In
the literature, it has been stated that the effective imple-
mentation of waste management plays an important role
in reducing carbon emissions [38, 39]. In the literature, it
is emphasised that filtering and other green technology
applications in industrial facilities significantly reduce
carbon emissions [40]. In addition, it was observed that
students adopted a conscious approach to reducing their
carbon footprint by exhibiting behaviours such as using
public transport. The suggestion of ‘advertisement/bro-
chure campaign’ reveals that students drew attention to
the importance of informing and educating the society
in order to increase awareness of carbon footprint. It is
supported by previous studies that efforts to raise social
awareness increase individual and social participation in
environmental problems [41]. This suggestion of the stu-
dents shows the importance of disseminating environ-
mental education. These results suggest that increasing
nursing students’ sensitivity to environmental problems
will contribute to social sustainability goals. The nursing
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profession has a strategic importance in public health
and environmental sustainability. Implementation of the
students’ suggestions can increase not only individual
awareness but also social awareness and promote envi-
ronmentally friendly policies.

Conclusion

In line with the results of this study, it was concluded that
carbon footprint should be considered as a public health
problem and nurses should take an active role in this
issue. In order to increase the awareness of nursing stu-
dents, it is important to integrate environmental aware-
ness and public health issues more comprehensively into
the curriculum. In addition, it is thought that practices
such as organising training programmes and preparing
informative brochures and posters to raise public aware-
ness may be effective. In this direction, conducting more
comprehensive, multicentre and long-term studies in
different populations as well as nursing students, taking
necessary precautions about climate change and passing
sustainable environmental awareness to different lay-
ers of society and leaving a more livable environment to
future generations can be contributed. The nursing pro-
fession has a leading position in public health. The dis-
semination of programmes aimed at raising awareness at
both individual and institutional levels can support the
creation and implementation of environmentally friendly
health policies.

Acknowledgements
As the authors, we would like to express our sincere gratitude to Dr. Serpil
Ozcan for her valuable support throughout the study process.

Author contributions

Study design: MK, ZY, UAN, YB. Data collection: UAN. Data analysis: ZY, YB.
Study supervision: ZY, UAN, YB. Manuscript writing: ZY, UAN, YB. Critical
revisions for important intellectual content: MK.

Funding
This study was not supported by any funding.

Data availability
Datasets are available from the corresponding author upon reasonable
request.

Declarations

Ethical approval and consent to participate

This study was approved by the Erzincan Binali Yildirim University Human
Research Health and Sports Sciences Ethics Committee, decision no. 11/07,
which included participants who gave both verbal and written consent, and
the interviews were recorded for documentation. The study complies with
the Declaration of Helsinki. Informed consent was obtained from all individual
participants included in the study.

Consent for publication
Participants consented to the publication of their data.

Competing interests
The authors declare no competing interests.

Page 7 of 8

Received: 22 January 2025 / Accepted: 21 March 2025
Published online: 31 March 2025

References

1. United UN. Sustainable Development Goals. 2023 [cited 2024 December;
Available from: https://www.un.org/sustainabledevelopment/

2. Riegel F, et al. Florence Nightingale's theory and her contributions to
holistic critical thinking in nursing. Revista Brasileira De Enfermagem.
2021;74(2):20200139.

3. Menassa M et al. Concepts and definitions of healthy ageing: a systematic
review and synthesis of theoretical models. EClinicalMedicine, 2023:56.

4. daSilva Junior SV, et al. Florence Nightingale's environmental theory: reflec-
tions for nursing practice. Int J Nurs Didactics. 2024;14(05):03-6.

5. Butts JB, Rich KL. Philosophies and theories for advanced nursing practice.
Jones & Bartlett Learning; 2021.

6. Aronsson J, et al. Nursing students’and educators' perspectives on
sustainability and climate change: an integrative review. J Adv Nurs.
2024;80(8):3072-85.

7. Moselhy MM, Ghareeb DG, AbdelElrahman E. Carbon footprint knowl-
edge and calculation among nursing students. Egypt J Nurs Health Sci.
2022;3(1):20-44.

8. Moselhy MM. Impact of awareness program for carbon footprint mitigation
among nursing students. A step toward sustainability. Egypt J Nurs Health
Sci. 2024;5(1):6-29.

9. Wijesinghe S, et al. Estimation of the carbon footprint, its contributory fac-
tors, and knowledge and attitudes about climate change among medical
students in Sri Lanka PCI. J Environ Pollution Hum Health. 2021;9(1):1-5.

10.  Ozsoy SA, Simsek H. Environmental health approaches in international
nursing organizations directing nursing practices. J Anatolia Nurs Health Sci.
2018:21(1):51-9.

11. ICNICoN. Nurses, climate change and health. 2018 [cited 2024 12 Decem-
ber]; Available from: https://www.icn.ch/sites/default/files/inline-files/PS_E_N
urses_climate%20change_health_0.pdf

12. Yilmaz DU, ismet E. Determination of awareness levels of a group of nursing
students towards environmental ethics. Health Soc. 2021;31(2):110-115.

13.  Luque-Alcaraz OM, et al. The environmental awareness of nurses as environ-
mentally sustainable health care leaders: a mixed method analysis. BMC Nurs.
2024;23(1):229.

14, Alvarez-Nieto C, et al. Nursing students'attitudes towards climate change
and sustainability: A cross-sectional multisite study. Nurse Educ Today.
2022;108:105185.

15. Gunal N, Isildar GY, Atik AD. Universite 6grencilerinin Ekolojik Ayak izi
Azaltilmasi Konusundaki Egilimlerinin incelenmesi. TUBAV Bilim Dergisi.
2018;11(4):34-46.

16.  Gok ND. Hemsirelik 6grencilerinin Cevre Bilinci ve Cevresel Duyarliliginin
incelenmesi. Eastern Mediterranean University EMU; 2017.

17. Mohammed E, El-Mouty A, Ameen N. Nursing students knowledge, attitude,
and practice regarding health effect of climate change. Mansoura Nurs J.
2022;,9(2):589-601.

18.  Norlyk A, Harder I. What makes a phenomenological study phenomenologi-
cal? An analysis of peer-reviewed empirical nursing studies. Qual Health Res.
2010,20(3):420-31.

19. Cetinkaya A, Ozsoy S. Qualitative research, examples from the field of nursing.
In Qualitative Research Approaches, S. Ozsoy, Editor. Cukurova Nobel Medical
Bookstore: Ankara. 2021:35-82.

20. Kilbas EPK, Cevahir F. Sample selection and power analysis in scienti C
research. J Biotechnol Strategic Health Res. 2023;7(1):1-8.

21, Yildinm A, Simsek H. Sosyal bilimlerde Nitel Arastirma yontemleri 2021: Seckin
Yayinlari.

22. Tong A, Sainsbury P, Craig J. Consolidated criteria for reporting qualitative
research (COREQ): a 32-item checklist for interviews and focus groups. Int J
Qual Health Care. 2007;19(6):349-57.

23. Huberman A. Qualitative data analysis a methods sourcebook. 2014.

24. Creswell JW, Poth CN. Qualitative inquiry and research design: choosing
among five approaches. Sage; 2016.

25. Evcimen H, Ciftci N, Yildiz M. Effect of environmental Awareness-Based
education on environmental attitudes of nursing students: A randomized
controlled study. Public Health Nursing; 2024.

26. Ors M. A measurement of the environmental literacy of nursing students for a
sustainable environment. Sustainability. 2022;14(17):11003.


https://www.un.org/sustainabledevelopment/
https://www.icn.ch/sites/default/files/inline-files/PS_E_Nurses_climate%20change_health_0.pdf
https://www.icn.ch/sites/default/files/inline-files/PS_E_Nurses_climate%20change_health_0.pdf

Kasikgi et al. BMIC Nursing

27.

28.

29.

30.

31.

32.

33.

34.

(2025) 24:346

Ustgoril S, et al. Development and validation of carbon footprint aware-
ness scale for boosting sustainable circular economy. Sustainability.
2024,16(18):8199.

Manisalidis I, et al. Environmental and health impacts of air pollution: a
review. Front Public Health. 2020;8:14.

GOLD. Global strategy for the diagnosis, management, and prevention of
chronic obstructive pulmonary disease. 2025 [cited 2024 21 Aralik]; Available
from: http://goldcopd.org/wp-content/uploads/2020/11/GOLD-REPORT-202
1-v1.1-25Nov20_WMV.pdf.

WHO. Noncommunicable diseases and their risk factors ... 2025 [cited 2025
21 December]; Available from: www.who.int/ncds/introduction/en/

Okanli G, Demir O. Karbon Ayak Izi, Turleri, Olusum Sebepleri ve Azaltma
stratejileri. Toprak Alti hazinesi; Strdurdlebilir Tarimin Ekonomik izdtstmleri. T.
Karabacak, E. Gévez, and FN. Ozdemir, Editors. Efe Akademi Yayinlar: istanbul;
2024. pp. 47-65.

Bicer BK, Vaizoglu SA. Determination of awareness and knowledge of nursing
students about global warmness/climate change. J Hacettepe Univ Fac Nurs.
2015,2(2):30-43.

Brook RD, et al. Particulate matter air pollution and cardiovascular disease:

an update to the scientific statement from the American heart association.
Circulation. 2010;121(21):2331-78.

Sharma AK et al. Mapping the impact of environmental pollutants on human
health and environment: A systematic review and meta-analysis. ] Geochem
Explor, 2023: p. 107325.

35.

36.

37.

38.

39.

40.

41.

Page 8 of 8

Li P, et al. Characteristics of plastic pollution in the environment: a review. Bull
Environ Contam Toxicol. 2021;107:577-84.

Ardhiyansyah A, Iskandar Y. Why do consumers buy paper bags? The impact
of habit, consumer awareness and sustainability as drivers of environmentally
responsible consumer behavior. Es Econ Entrepreneurship. 2023;2(02):61-75.
Alkheder S. Promoting public transport as a strategy to reduce GHG emis-
sions from private vehicles in Kuwait. Environ Challenges. 2021;3:100075.
Chen L, et al. Green construction for low-carbon cities: a review. Environ
Chem Lett. 2023;21(3):1627-57.

Gautam M, Agrawal M. Greenhouse gas emissions from municipal solid
waste management: a review of global scenario. Carbon footprint case
studies: municipal solid waste management, sustainable road transport and
carbon sequestration. 2021:123-160.

Bradu P, et al. Recent advances in green technology and industrial revolution
4.0 for a sustainable future. Environmental science and pollution research
international; 2022. p. 1.

Poppe M, Weigelhofer G, Winkler G. Public participation and environmental
education. Riverine Ecosystem Management: Science for Governing Towards
a Sustainable Future. 2018435-458.

Publisher’s note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.


http://goldcopd.org/wp-content/uploads/2020/11/GOLD-REPORT-2021-v1.1-25Nov20_WMV.pdf.
http://goldcopd.org/wp-content/uploads/2020/11/GOLD-REPORT-2021-v1.1-25Nov20_WMV.pdf.
http://www.who.int/ncds/introduction/en/

	﻿Carbon footprint awareness of nursing students: a qualitative study
	﻿Abstract
	﻿Introduction
	﻿Method
	﻿Design
	﻿Settings and participants
	﻿Data collection tools and features
	﻿Data collection
	﻿Data analysis
	﻿Ethical considerations

	﻿Results
	﻿Sub-Theme 1. Perceived impact on human health
	﻿Sub-Theme 2. Perceived impact on environmental health
	﻿Sub-theme 3. Recommended individual strategies
	﻿Sub-theme 4. Recommended institutional level strategies

	﻿Discussion
	﻿Conclusion
	﻿References


