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Abstract 

Background  Climate changes have led to health and environmental risks, so it has become essential to measure 
climate change literacy among the entire population, especially nursing students. The significant role of nursing stu‑
dents in raising public awareness and future healthcare roles emphasizes assessing the predictors of climate change 
literacy among nursing students.

Aims  This study seeks to identify the predictors of climate change literacy among nursing students in A Multi-Site 
Survey.

Design  A multi-site descriptive cross-sectional study adheres to the guidelines outlined in A Consensus-Based 
Checklist for Reporting Survey Studies collected for five months, from the 1st of July 2023 to November 2023. The 
study participants comprise 10,084 nursing students from all 27 governments in Egypt. The researcher used the Pre‑
dictors of Nursing Students’ Climate Change Literacy scale in this study. Data was collected, with 25 min average time 
to complete. Backward multiple linear regression was used to identify these predictors.

Results  In the current study, nursing students demonstrated a moderate understanding of climate science (mean 
score 14.38), communication and advocacy skills (mean score 14.41), and knowledge of adaptation and mitigation 
strategies (mean score 13.33). Climate health impacts (mean score 17.72) emerged as the domain with the high‑
est level of knowledge. No significant differences in climate literacy were observed across diverse student back‑
grounds (all p-values were > 0.05). Perceived faculty knowledge of climate change positively correlated with all four 
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Introduction
The escalating threat of climate change has emerged as 
one of humanity’s most pressing challenges in the twenty-
first century. Its effects go beyond the environment, cre-
ating significant health problems worldwide and affecting 
many aspects of human life [1]. The World Health Organ-
ization (WHO) has highlighted the profound effects of 
climate change on health, including the increased preva-
lence of vector-borne diseases such as malaria and den-
gue fever, heat-related illnesses, respiratory problems due 
to air pollution, and food insecurity [2].

Climate change endangers ecosystems and directly 
impacts human health through various pathways [3, 4]. 
According to the Carnegie Endowment report about 
Egypt, characterized by its hot, dry climate and pre-
dominantly desert landscape, confronts escalating envi-
ronmental challenges exacerbated by climate change [5]. 
These include extreme temperatures, erratic precipita-
tion patterns, rising sea levels, land subsidence, coastal 
flooding, shoreline erosion, soil salinity, and persistent 
droughts. These interconnected impacts intensify water 
scarcity, threaten food security, displace vulnerable 
populations, and destabilize the economy. Given Egypt’s 
heavy reliance on the Nile for freshwater and its lifeline 
amid minimal annual precipitation, nearly all Egyptians 
reside in the narrow Nile Valley and Delta regions. This 
demographic concentration underscores the critical 
need for comprehensive research to mitigate these risks, 
address governance shortcomings, and bolster resilience 
in mounting climate pressures [1, 5, 6].

Nurses, the backbone of the healthcare system and 
frontline caregivers, play a vital role in mitigating these 
health impacts and promoting community resilience [7]. 
Their ability to educate patients, advocate for preventive 
measures, and manage climate-related illnesses is essen-
tial for safeguarding public health in a changing climate 
[8]. Therefore, enhancing climate change literacy among 
nursing students is paramount to building a more resil-
ient healthcare system prepared to confront the complex-
ities of a changing climate by equipping future healthcare 
professionals with the knowledge and skills necessary to 
address emerging health challenges [9, 10].

Background
Climate change, defined by the United Nations Frame-
work Convention on Climate Change (UNFCCC) as 
human-induced alterations to the Earth’s atmosphere, 
is a primary global environmental concern [1]. It has 
significant health implications, causing lasting changes 
in weather patterns worldwide [1, 10]. Although “global 
boiling” emphasizes extreme temperature rises, cli-
mate change is a more comprehensive phenomenon 
that involves various interconnected factors, such as 
changes in solar radiation, deforestation, and height-
ened greenhouse gas emissions. Together, these fac-
tors lead to altered weather patterns, rising sea levels, 
loss of biodiversity, and more frequent and severe cli-
mate-related events, impacting ecosystems and human 
societies worldwide [11, 12]. Its effects extend beyond 
individual health, threatening clean air, water, food, 
and shelter, leading to various health problems [11, 13]. 
Climate change is a complex issue impacting social, 
economic, political, geographical, ecological, and psy-
chological aspects [10, 13, 14]. Its growing impact on 
human health and healthcare systems is a concern [15]. 
Egypt is especially vulnerable with its strained land and 
water resources [16, 17].

The intricate link between environmental factors and 
human health underscores the growing importance 
of climate change for nurses [18, 19]. Nurses can play 
a vital role by promoting environmentally sustainable 
and climate-resilient healthcare systems [20]. To do this 
effectively, they must understand how climate change 
alters health determinants and implement appropriate 
adaptation and mitigation strategies [17, 21]

The International Council of Nurses (ICN) empha-
sizes integrating sustainability and climate change 
education into nursing curricula [19, 22]. This will 
empower nurses to become leaders in building climate-
resilient health systems [22, 23]. Additionally, advanced 
education is needed globally to equip future nurses 
with the skills to address climate change’s social, eco-
nomic, and environmental consequences [24].

domains of climate literacy and emerged as a significant predictor in multiple linear regression analyses (all p-values 
were < 0.001).

Implication.

While our findings highlight significant predictors of climate literacy, it is essential to recognize that these results 
identify associations rather than causal relationships. Based on these associations, it is recommended that nurs‑
ing professionals be equipped with comprehensive knowledge of climate adaptation strategies to better advocate 
for and implement effective public health measures.

Keywords  Climate change, Egyptian, Global boiling, Literacy, Multi-site survey, Nursing students, Predictors
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Theoretical framework: the ecological systems 
theory
Urie Bronfenbrenner’s ecological systems theory offers 
a compelling lens through which nurses can address cli-
mate change. This theory asserts that individuals operate 
within interconnected systems, ranging from immediate 
environments (microsystems) to larger societal contexts 
(macrosystems) [25]. With its far-reaching implications, 
climate change underscores the interconnectedness of 
ecological and social systems characterized by complex 
dynamics [22]. The Intergovernmental Panel on Climate 
Change (IPCC) echoes this sentiment, advocating for a 
transformative approach to managing social-ecological 
systems (SES) [23]. Eriksen et  al. (2021) and Yang et  al. 
(2023) support this perspective, emphasizing the impera-
tive to rethink strategies for addressing climate change 
and its impacts on SES [19] [21].

In nursing education, this framework highlights the 
interplay between personal attributes, educational insti-
tutions, and broader social influences that shape nursing 
students’ understanding of climate issues [26] [27–29]. 
This connection is pivotal in exploring predictors of 
climate change literacy among nursing students, as it 
underscores how educational environments and societal 
factors contribute to their comprehension of environ-
mental challenges.

Knowledge gaps and significance of the study
University education plays a crucial role in equipping 
future healthcare professionals. Understanding nurs-
ing students’ climate change awareness is essential for 
developing adaptation strategies and disaster risk reduc-
tion plans [30]. Existing research shows varying lev-
els of awareness among nursing students. While some 
studies show positive attitudes toward climate change 
[31], others highlight inadequate knowledge about its 
health impacts and the need for more training [32, 33] 
In addition, Ofori et al., 2023 study about climate change 
knowledge, perception, and attitude found that students’ 
overall knowledge score on climate change was moderate 
and emphasized the importance of incorporating climate 
change science into the curricula at all levels of pre-ter-
tiary and university education, for both science and non-
science programs [34].

Current knowledge of factors influencing climate 
change literacy among nursing students has limitations. 
It is suggested that factors like student Grade Point 
Average (GPA), perceived teacher knowledge of climate 
change, healthy lifestyle habits, and socio-demographic 
backgrounds [35, 36] be considered. These factors are 
crucial for understanding various aspects of climate 
literacy, such as knowledge of climate science, health 

impacts, adaptation and mitigation strategies, and com-
munication and advocacy skills [36] [33, 37, 38]

This study acknowledges the limited research on 
climate change literacy among Egyptian nursing stu-
dents. The multi-site approach across various locations 
in Egypt will capture diverse perspectives and experi-
ences. Recruiting a broad sample will also ensure robust 
and generalizable findings beyond specific institutions 
or regions. Ultimately, this research aims to identify the 
predictors of climate change literacy among nursing stu-
dents in A Multi-Site Survey.

Research questions

•	 What is the current level of climate change literacy 
among nursing students?

•	 What factors can be identified as predictors influenc-
ing the climate change literacy of nursing students?

Methods
Design and setting
This multi-sites descriptive, cross-sectional study fol-
lowed a Consensus-Based Checklist for Reporting Survey 
Studies (CROSS) across all governorates of Egypt (n = 27) 
[39].

Participants
We recruited the study sample from all the nursing stu-
dents enrolled in 22 faculties and five institutes in Egypt 
to provide geographically representative samples of 
the country’s three major demographic regions: Mid-
dle Egypt, Upper Egypt, and Lower Egypt. This division 
described the country based on geographic and cultural 
differences.

Open Epi, Version 3, was used to estimate the required 
sample size. The minimum sample size was 759 students, 
calculated based on a 95% confidence level, a 5% margin 
of error, a 50% response distribution, and a total popula-
tion of nursing students in the studied setting of around 
3000. Ten thousand eighty-four students responded to 
our questionnaire, representing about 33.6% of the study 
population. The survey link was made available to all 
students, reaching a potential audience of 30,000. How-
ever, only 10,084 students completed the questionnaire, 
representing approximately 33.6% of the study popula-
tion. To prevent repeated participation, the survey sys-
tem recorded IP addresses to ensure that each student 
could only submit the questionnaire once. Additionally, 
reminders were sent to participants who still needed to 
complete the survey, minimizing the likelihood of stu-
dents forgetting their participation and filling out the 
survey again (Fig. 1).
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The selection criteria were nursing students aged 
older than 18. We targeted nursing students who con-
sented voluntarily to participate in this study and 
understood its purpose. Exclusion criteria were those 
who failed to complete the questionnaires and were 
unwilling to continue participating in the study for any 
reason.

Nursing education in Egypt spans five years, combining 
four academic years with a mandatory internship. The 
curriculum progresses from foundational sciences and 
basic nursing skills in the first year to specialized nursing 
care and leadership in the senior year. Throughout the 
program, students gain practical experience through clin-
ical rotations, culminating in the internship year, where 
they apply their knowledge under the guidance of expe-
rienced nurses, preparing them for independent nursing 
practice.

Instruments
In addressing the imperative of assessing climate change 
literacy among nursing students, a self-administered 
online survey served as the primary instrument for data 
collection. The researchers developed the ‘Predictors 
of Nursing Students’ Climate Change Literacy Scale’ to 
measure the factors influencing climate literacy among 
nursing students, identifying potential predictors based 
on existing literature [11, 31, 32]. It was designed to 
encompass an array of pertinent dimensions, facilitat-
ing a comprehensive investigation into the predictors of 
climate literacy among nursing students. This scale was 
developed into an English scale, then translated to Ara-
bic, and then back-translated from Arabic to English by a 
qualified translator. Next, the translated and back-trans-
lated versions were compared against the original English 
scale. Corrections were made, and the translated version 

Fig. 1  Sample flow graph
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matched closely with the original English version. (Sup-
plementary 1).

Geographic diversity and socio‑demographics
To capture the nuanced interplay of geographical and 
socio-demographic factors, the survey incorporated spe-
cific inquiries about the respondents’ regional affiliations, 
distinguishing between locales such as upper and lower 
regions and their urban or rural residences. Furthermore, 
sociodemographic characteristics like age, sex, income, 
and parental education that may shape nursing students’ 
perspectives on climate change were involved in this part 
of the survey.

Student health habits and academic performance
The instrument probed into student health habits, 
encompassing dietary choices, physical exercise routines, 
sleep patterns, and chronic diseases or smoking habits. 
Concurrently, the academic performance section eluci-
dated the participants’ academic level and overall GPA.

Faculty knowledge and institutional support
Faculty dynamics and institutional backing were explored 
through a nuanced lens, with participants providing 
insights into faculty members’ perceived knowledge of 
climate change and the availability of resources dedicated 
to climate change education. The survey also sought to 
ascertain institutional policies or initiatives concern-
ing climate change and health education. The survey 
also inquired into nursing students’ exposure to various 
climate change education methods, including lectures, 
case studies, simulations, field trips, and guest speak-
ing. The frequency and depth of engagement with these 
methods and the student’s perceptions of their effective-
ness added layers of understanding to integrating climate 
literacy within the academic sphere. This scale consisted 
of six statements, and students rated each statement 
against a point Likert scale ranging from one to five as 
1 = strongly disagree, 2 = disagree, 3 = neutral, 4 = agree, 
and 5 = strongly agree. A clear categorization method was 
employed to ensure replicability when interpreting the 
item scores. Scores within the first third of the possible 
range (1.00 to 1.66 points) reflect a low level of agreement 
with the statement. Scores falling between one-third 
and two-thirds of the range (1.67 to 3.33 points) signify 
a moderate level of agreement, while scores in the last 
third (3.34 to 5.00 points) indicate a high level of agree-
ment. This approach was selected to provide a nuanced 
interpretation across the full spectrum of possible scores.

Domains of student climate literacy
Lastly, the instrument systematically assessed students’ 
proficiency in distinct domains of climate literacy, 

covering Climate Science, Climate Health Impacts, 
Adaptation and Mitigation Strategies, and Commu-
nication and Advocacy. Each domain encapsulated 
targeted questions evaluating the participants’ under-
standing of fundamental climate science principles, 
knowledge of health risks linked to climate change, 
awareness of adaptation and mitigation strategies, and 
the role of communication and advocacy in addressing 
climate-related challenges. The instrument consists 
of four domains, and each domain contains five state-
ments that students rated against a point Likert scale 
from one to five as 1 = strongly disagree, 2 = disagree, 
3 = neutral, 4 = agree, and 5 = strongly agree. The total 
scale score was 100 points. The item’s score inter-
preted according to the following items falling within 
the first third of the possible score range (1.00 to 1.66 
points) indicates a low level of agreement with the 
statement. Items scores falling between one-third and 
two-thirds of the potential score range (1.67 to 3.33 
points) indicate a moderate level of agreement with 
the statement, and items scores falling within the last 
third of the possible score range (3.34 to 5.00 points) 
indicate a high level of agreement with the statement 
[35].

Each tool domain consists of five items, with a score 
ranging from 5 to 25 points. Scores between 5.00 and 
8.33 points indicate a low level of perceived knowl-
edge. This suggests that students in this range may 
need a greater understanding of key concepts within 
the domain and would benefit from targeted learning 
to strengthen their knowledge. Scores between 8.34 
and 16.66 points suggest a moderate level of perceived 
knowledge. At the same time, students in this range 
generally grasp the domain’s concepts, but they may 
still require additional learning to master the material 
fully. Finally, scores between 16.67 and 25.00 points 
reflect a high level of perceived knowledge, indicating 
that students in this range strongly understand the key 
concepts within the domain and have effectively mas-
tered the material. This interpretation ensures that each 
score range is thoroughly explained and consistently 
tied to students’ perceived knowledge levels.

Adaptation, validity, and reliability of the study instrument
Fifteen experts in nursing education, public health, 
and academic professionals in environmental psychol-
ogy revised the tool “Predictors of Nursing Students’ 
Climate Change Literacy” to assess face validity for the 
tool completeness, item clarity, and the items’ relevance 
for the measured construct. The appropriate modifica-
tions were made accordingly.
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Measurements to ensure the validity and reliability 
of the tool
During the scale development, item validity and reli-
ability analyses were conducted, including item-total 
correlations, Cronbach’s alpha for internal consistency, 
and content validity index (CVI) scores obtained from 
expert reviews. Additionally, pilot testing with 30 stu-
dents was conducted to refine the scale.

CVI was done to ensure the survey content ade-
quately covers the intended domain. This was done by 
fifteen experts in nursing education, public health, and 
academic professionals in environmental psychology. 
The item validity of adequacy, clarity, and relevance for 
each item ranged from 0.68 to 1. Experts’ content valid-
ity index (CVI) ranged from 0.84 to 0.94.

Internal consistency testing
The researcher conducted a pilot study on 30 students 
as recommended for the sample pilot study, sam-
pling from 10 to 40 participants per group [36]. The 
researcher conducted this pilot using an online sur-
vey of the tools. Students’ responses were used to test 
the internal consistency of the tools using Cronbach’s 
alpha reliability. All alpha values of the tools and their 
domains were above 0.75, which is acceptable.

While confirmatory factor analysis (CFA) was per-
formed to assess construct validity, exploratory factor 
analysis (EFA) was not conducted as the survey was 
designed based on well-established constructs from 
existing literature [11, 31, 32]. CFA results indicated 
strong construct validity, with factor loadings exceed-
ing 0.5 for all items.

We additionally conducted principal component 
analysis (PCA) to explore the underlying structure 
of the questionnaire. The PCA identified four dis-
tinct components for climate literacy with eigenval-
ues exceeding one, explaining a cumulative variance of 
57.38% of the total variance. The faculty knowledge and 
support section analysis revealed a single component 
explaining 52.21% of the variance.

Pilot study
A pilot study was carried out on 10% of all the nurs-
ing students being surveyed (n = 1009) who were cho-
sen randomly. The pilot study appraised the time 
required to complete the instruments and tested their 
clarity, applicability, and possibility. No modifications 
were made, so the participants in the pilot study were 
included in this study.

Data collection
The researchers created the questionnaire using Micro-
soft Office Forms, an online platform. This online data 
collection method was chosen to reach many students 
across all regions. Allowing students to fill out the 
questionnaire at home saved lecture time and provided 
them with the flexibility to complete the survey at their 
convenience. This approach also allowed students to 
focus more on their studies without the constraints of a 
classroom setting. Additionally, using an online format 
significantly reduced the cost for the researchers com-
pared to printing and distributing paper surveys.

Each researcher shared the invitation link with the 
students in the institution where they are affiliated. 
Social media (Facebook, WhatsApp, and Telegram) and 
Microsoft Office team chat were used to invite the stu-
dents. The invitation included a brief introduction of the 
research purpose and scope, the estimated time required 
to complete the survey, and a link to access the online 
questionnaire. To ensure that the nursing student fills out 
the survey, the researcher anonymously sends the link 
survey only to formal nursing student groups that con-
tain only nursing students for more communication and 
to send study information. The researchers monitored 
the response rate and provided reminder messages every 
two weeks to encourage participation. Data was collected 
for five months, from the 1st of July 2023 to November 
2023. The average time taken to complete the question-
naire was 25 min.

Ethical consideration
The study protocol was approved by the ethical commit-
tees of the Faculties of Nursing, Damanhur University 
(Approval no; 85-d). All necessary information about 
the study was introduced in the first section of the sur-
vey. The questionnaire included a statement related to 
the aim and nature of the study. All participants click 
on agree to give their informed consent before begin-
ning their response to the online survey. The respond-
ents were assured of the confidentiality and anonymity 
of their responses, the voluntary nature of their partici-
pation, and that non-participation did not affect their 
grades or lead to harmful consequences.

Data analysis
The data collected for this study were analyzed using the 
Statistical Package for Social Science (SPSS) version 28. 
Categorical variables were represented as frequencies 
and percentages, offering a coherent representation of the 
distribution within each category. Simultaneously, con-
tinuous variables were characterized by mean and stand-
ard deviation (SD) values after confirming normality 
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assumptions through the Kolmogorov–Smirnov test. 
Finally, SPSS AMOS is used to measure confirmatory 
factors regarding the developed tool.

Independent t-tests and one-way ANOVA tests were 
executed to ascertain relationships between variables and 
students’ climate literacy domains. The Pearson correla-
tion coefficient was also employed to examine correla-
tions between continuous variables and students’ climate 
literacy scores. Backward multiple linear regression was 
used to identify predictors associated with students’ cli-
mate literacy scores in each domain. Acknowledging that 
this method identifies correlations rather than establish-
ing causality is important. The significance level (α) for 
all statistical tests was established at less than 0.05, sig-
nifying a threshold beneath which results were deemed 
statistically significant.

Results
Table 1 represents characteristics of the nursing student 
cohort (N = 10,084), offering insights into their sociode-
mographic attributes, health behaviors, and academic 
standings. The demographic diversity indicates a rela-
tively even distribution across upper (26.8%), middle 
(38.1%), and lower (35.1%) regions, while an equitable 
representation is observed between urban (50.4%) and 
rural (49.6%) locations. The mean age of students is 21.14 
years (SD = 2.51), with a notable predominance of females 
(63.4%). Parental education reveals a diverse background, 
with 49.5% having parents with a Bachelor’s degree and 
46.3% with a high school education or less. The mean 
household income is $453.80 (SD = $165.99). Health hab-
its indicate that 69.4% do not maintain a well-balanced 
diet, 32.4% engage in physical exercise four times or more 

Table 1  Description of students’ sociodemographic, health habits, and academic data (N = 10,084)

Students’ data N (%) or mean (SD)

Socio-demographics
Demographic diversity, N (%) Upper region 2700 (26.8%)

Middle region 3847 (38.1%)

Lower region 3537 (35.1%)

Location, N (%) Urban 5082 (50.4%)

Rural 5002 (49.6%)

Age, mean (SD) 21.14 (2.51)

Sex, N (%) Male 3694 (36.6%)

Female 6390 (63.4%)

Parental education, N (%) High school or less 4664 (46.3%)

Bachelor’s degree 4993 (49.5%)

Master’s degree or higher 427 (4.2%)

Average household income in dollar, mean (SD) 453.80 (165.99)

Health status and habits
Eat a well-balanced diet, N (%) Yes 3083 (30.6%)

No 7001 (69.4%)

Practice physical exercise four times or more per week, N (%) Yes 3269 (32.4%)

No 6815 (67.6%)

Sleep from 6–8 h, N (%) Yes 7941 (78.7%)

No 2143 (21.3%)

Smoking, drink alcohol or other substance, N (%) Yes 4101 (40.7%)

No 5983 (59.3%)

Having chronic disease, N (%) Yes 793 (7.9%)

No 9291 (92.1%)

Academic performance
Current academic level, N (%) Freshman 844 (8.4%)

Sophomore 2394 (23.7%)

Junior 1469 (14.6%)

Senior 2329 (23.1%)

Intern 3048 (30.2%)

Overall grade point average (GPA), mean (SD) 2.71 (0.76)
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per week, and 78.7% sleep for 6–8 h. Academic perfor-
mance distribution shows 30.2% in the intern category, 
and the overall grade point average is 2.71 (SD = 0.76).

Table  2 provides a detailed examination of faculty 
knowledge and support for climate literacy among nurs-
ing students. The perceived faculty members’ under-
standing of climate change and health education is 
reported with a mean score of 2.69 (SD = 1.02), suggest-
ing a moderate level of perceived faculty expertise in 
this domain. The availability of climate change-related 
resources, such as textbooks and modules, is indicated 
by a mean score of 1.08 (SD = 0.29), reflecting a relatively 
low level of accessibility. Institutional support, as meas-
ured by the availability of policies and initiatives regard-
ing climate change and health education, is reported 
with a mean score of 0.88 (SD = 0.30). The introduction 
of methods to integrate climate literacy into the nurs-
ing curriculum, including lectures (1.45, SD = 0.49), case 
studies (1.29, SD = 0.45), simulations (1.38, SD = 0.48), 
field trips (1.26, SD = 0.44), and guest speaking (1.28, 
SD = 0.45), demonstrates a diverse range of educational 
approaches. The frequency and depth of engagement 
with climate literacy practices are reported with a mean 
score of 1.68 (SD = 0.47), suggesting a moderate level of 
involvement. Lastly, the perceived effectiveness of cli-
mate literacy practices receives a mean score of 1.31 
(SD = 0.46), indicating a generally low perception among 
students.

Table 3 elucidates the health literacy domains of nurs-
ing students within the context of climate change, offer-
ing a comprehensive examination of their knowledge 
and perceptions across distinct facets. In climate sci-
ence, students exhibit a moderate understanding in the 
first domain, reflected in the overall mean score of 14.38 
(SD = 2.06) out of a possible 25 points, with individual 

sub-scores ranging from 2.14 to 3.62. Moving to the sec-
ond domain, climate health impacts, the mean score of 
17.72 (SD = 2.11) indicates a high comprehension score, 
with individual sub-scores ranging from 3.21 to 3.99. 
However, the third domain, adaptation and mitigation 
strategies, reveals a mean score of 13.33 (SD = 2.07), 
suggesting a moderate level of understanding. Indi-
vidual sub-scores range from 2.14 to 3.14. Finally, in the 
fourth domain, communication and advocacy, students 
demonstrate a moderate level of understanding, with a 
mean score of 14.41 (SD = 2.51). While there is variabil-
ity in sub-scores ranging from 2.71 to 3.08, these results 
underscore a generally proficient grasp of climate-related 
health literacy among nursing students. Notably, each 
domain’s total score is 25, with the lowest possible score 
being 5, and each point represents a score out of five.

Table 4 comprehensively explores the nuanced relation-
ship between nursing students’ climate literacy scores, 
sociodemographic factors, and faculty climate change 
knowledge and support. Across sociodemographic cat-
egories such as demographic diversity, location, age, sex, 
parental education, and average household income, sta-
tistical tests revealed no significant differences in climate 
literacy scores for domains 1 to 4. This suggests a con-
sistent distribution of climate knowledge across diverse 
student backgrounds. Health-related variables, including 
dietary habits, exercise, sleep patterns, substance use, and 
chronic diseases, also exhibited non-significant associa-
tions with climate literacy scores. Notably, a significant 
difference was identified in domain two scores across 
academic levels (F = 1.36, p = 0.02), indicating that soph-
omore students may have higher climate health impacts 
literacy. Furthermore, a positive correlation emerged 
between overall grade point average (GPA) and domain 
one scores (r = 0.62, p < 0.001), revealing that superior 

Table 2  The mean score of faculty knowledge and support for climate literacy (N: 10,084)

Mean (SD) for rating score on a five-point Likert scale from 1 to 5

Faculty knowledge and support points Mean (SD)

Perceived faculty members’ knowledge of climate change and health education 2
69 (1.02)

Availability of climate change-related resources such as textbooks and modules 1.08 (0.29)

Availability of institutional policies and initiatives regarding climate change and health education 0.88 (0.30)

Introduction of methods to integration climate literacy into the nursing curriculum

Lectures 1.45 (0.49)

Case Studies 1.29 (0.45)

Simulations 1.38 (0.48)

Field trip 1.26 (0.44)

Guest speaking 1.28 (0.45)

Frequency and depth of engagement with climate literacy practices 1.68 (0.47)

Perceived effectiveness of climate literacy practices 1.31 (0.46)
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academic performance aligns with enhanced climate sci-
ence literacy. Faculty factors significantly influenced stu-
dents’ climate literacy, with perceived faculty members’ 
knowledge of climate change exhibiting positive correla-
tions with all domains (r = 0.51 to 0.41, p < 0.001).

Table  5 presents the results of backward multiple lin-
ear regression analyses, revealing factors associated 
with nursing students’ climate literacy scores across dif-
ferent domains. For students’ climate science scores, 
two significant predictors emerged: GPA (B = 0.08, 
95% CI = 0.04–0.13, p < 0.001) and perceived faculty 
members’ knowledge of climate change (B = 1.03, 95% 

CI = 0.99–1.06, p < 0.001), indicating that a higher GPA 
and a positive perception of faculty knowledge are asso-
ciated with enhanced climate science literacy. In the 
domain of climate health impacts scores, perceived fac-
ulty members’ understanding of climate change was 
a significant predictor (B = 0.16, 95% CI = 0.12–0.20, 
p < 0.001), signifying those students who perceive their 
faculty to be more knowledgeable tend to have higher cli-
mate health impacts literacy.

Similarly, for students’ adaptation and mitigation strat-
egies scores, perceived faculty members’ knowledge 
of climate change was a strong predictor (B = 0.76, 95% 

Table 3  The mean score of nursing students’ health literacy domain (N: 10,084)

Each sub-scale’s mean (SD) rating is 1 to 5 points for each item

Climate literacy domains Mean (SD)

Domain 1: Climate Science 14.38 (2.06)
    The Earth’s average temperature has been rising significantly in the past century 3.14 (0.78)

    The leading cause of this rise in temperature is the increased concentration of greenhouse gases in the atmosphere 2.14 (0.74)

    These greenhouse gases, like carbon dioxide and methane, trap heat from the sun, causing the planet to warm 2.69 (1.01)

    Natural cycles like volcanic eruptions and solar activity can influence Earth’s climate, but human activities are the dominant driver 
of climate change

3.62 (0.88)

    Positive feedback loops in the climate system, like melting ice reflecting less sunlight and releasing more methane from permafrost, can 
amplify the effects of climate change

2.78 (1.08)

Domain 2: Climate Health Impacts 17.72 (2.11)
    Heatwaves, air pollution, and water scarcity, all linked to climate change, can have severe health consequences like heatstroke, respira‑
tory problems, and infectious diseases

3.21 (0.93)

    Specific populations, like children, older adults, and people with existing health conditions, are more vulnerable to climate-related 
health risks

3.99 (0.85)

    Climate change can also disrupt ecosystems and food production, leading to malnutrition and food insecurity, with further health 
impacts

3.31 (0.98)

    Nurses and healthcare professionals are crucial in identifying and managing climate-related health risks in their patients and communi‑
ties

3.48 (1.08)

    Effective communication and collaboration across sectors, including healthcare, are essential for building resilience and adapting 
to the health impacts of climate change

3.70 (0.79)

Domain 3: Adaptation and Mitigation Strategies 13.33 (2.07)
    Reducing reliance on fossil fuels and transitioning to renewable energy sources like solar and wind power is crucial for mitigating 
climate change

3.14 (0.78)

    Individual actions like using public transportation, reducing energy consumption at home, and adopting sustainable food choices can 
also contribute to climate change mitigation

2.14 (0.74)

    Investing in green infrastructure, like drought-resistant crops and early warning systems for extreme weather events, can help commu‑
nities adapt to the impacts of climate change

2.58 (0.98)

    Climate-resilient healthcare systems should be prepared for increased heatwaves, floods, and other climate-related disasters to ensure 
continued access to essential healthcare services

2.93 (1.08)

    Advocating for local, national, and international climate-friendly policies is essential to drive systemic change and accelerate the transi‑
tion to a low-carbon future

2.53 (0.99)

Domain 4: Communication and Advocacy 14.41 (2.51)
    I feel comfortable and confident explaining the link between climate change and health to patients and community members 2.86 (0.94)

    I can effectively tailor my communication about climate change to different audiences, considering their knowledge, beliefs, and con‑
cerns

2.71 (1.27)

    I promote climate action and advocate for climate-friendly policies in my community 2.94 (1.03)

    I believe nurses and healthcare professionals are responsible for raising awareness about climate change’s health impacts and advocat‑
ing for solutions

2.80 (1.17)

    Social media and other communication tools can mobilize public support for climate action and policy change 3.08 (1.05)
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Table 4  Relationship between student climate literacy scores, students’ data, and faculty climate change knowledge and support 
scores

t for independent sample t-test, r for person correlation, F for one-way-ANOVA test, P value less than 0.05 is significant*

Variables Test of significance 
with Domain 1

Test of significance 
with Domain 2

Test of significance 
with Domain 3

Test of 
significance with 
Domain 4

Socio-demographics

    Demographic diversity F = 1.630, p = .196 F = .454, p = .635 F = 2.160, p = .115 F = 1.125, p = . .325

    Location t = .044, p = .602 t = .105, p = .073 t = -.246, p = .642 t = -.117, p = .985

    Age r = .009, p = .350 r = -.005, p = .651 r = .007, p = .464 r = .010, p = .301

    Sex t = 3.169, p = .075 t = 2.165, p = .141 t = 0.349, p = .554 t = 3.049, p = .081

    Parental education F = .578, p = .561 F = .128, p = .880 F = .250, p = .779 F = 1.207, p = .299

    Average household income in dollar r = .001, p = .913 r = .011, p = .283 r = -.008, p = .396 r = -.002, p = .817

Health status and habits

    Eat a well-balanced diet t = .675, p = .326 t = .054, p = .736 t = .968, p = .329 t = .347, p = .949

    Practice physical exercise t = .104, p = .629 t = .448, p = .295 t = -.205, p = .977 t = -.902, p = .732

    Sleep from 6–8 h t = -.983, p = .325 t = -.259, p = .796 t = .814, p = .416 t = 2.112, p = .035*

    Smoking, drinking alcohol, or others t = -.829, p = .407 t = -.044, p = .965 t = -1.335, p = .182 t = .136, p = .892

    Having chronic disease t = .277, p = .782 t = .138, p = .890 t = -1.030, p = .303 t = .076, p = .939

Academic performance

    Current academic level F = .934, p = .634 F = 1.363, p = .023* F = .767, p = .927 F = 1.246, p = .080

    Overall grade point average (GPA) r = 0.62, p > .001** r = .010, p = .317 r = .017, p = .094 r = -.015, p = .135

Faculty knowledge and support points

    Perceived faculty members’ knowledge of climate change r = .507, p > .001** r = .079, p > .001** r = .034, p > .001** r = .405, p > .001**

    Availability of climate change-related resources r = -.003, p = .775 r = -.003, p = .733 r = -.019, p = .058 r = .001, p = .940

    Availability of institutional policies and initiatives r = -.012, p = .213 r = .001, p = .966 r = -.012, p = .210 r = .010, p = .339

Methods to integration climate literacy into the curriculum

    Lectures r = .005, p = .626 r = .008, p = .441 r = .006, p = .570 r = -.010, p = .310

    Case studies r = .002, p = .809 r = .018, p = .077 r = .000, p = .985 r = .003, p = .776

    Simulations r = -.011, p = .288 r = .004, p = .693 r = -.007, p = .511 r = -.004, p = .713

    Field trip r = .008, p = .411 r = -.011, p = .281 r = .005, p = .590 r = -.017, p = .082

    Guest speaking r = .004, p = .666 r = -.010, p = .293 r = -.006, p = .576 r = -.004, p = .680

    Frequency and depth of engagement with faculty practices r = .005, p = .581 r = -.005, p = .648 r = -.006, p = .569 r = -.004, p = .705

    Perceived effectiveness of climate literacy practices r = -.007, p = .512 r = -.004, p = .722 r = -.006, p = .553 r = .008, p = .913

Table 5  Backward multiple linear regression for factors associated with students’ climate literacy

In this model, climate literacy domains are the dependent variables, while students’ sociodemographics, health habits, academic performance, and faculty knowledge 
and support are the independent variables. The results indicate associations between these factors and climate literacy domains; however, these findings should not 
be interpreted as evidence of causality. Additionally, outlier analysis and sensitivity tests were performed to confirm the robustness of the results

S.E. is the standard error, and a P value less than 0.05 is significant

Dependent variable Independent variables B (95.0% CI) S. E t P

Climate science GPA 0.08 (0.04—0.13) .023 3.636  < .001

Perceived faculty knowledge of climate change 1.03 (0.99 -1.06) .017 59.061  < .001

Climate health impacts Perceived faculty knowledge of climate change 0.16 (0.12—0.20) .021 7.910  < .001

Adaptation strategies Perceived faculty knowledge of climate change 0.76 (0.72- 0.80) .019 40.68  < .001

Communication Sleep from 6–8 h -0.13 (-0.25 to -0.01) .061 -2.102 .036

Perceived faculty knowledge of climate change 0.08 (.04—0.13) .025 3.370  < .001
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CI = 0.72–0.80, p < 0.001), highlighting the crucial role 
of faculty knowledge in developing students’ climate lit-
eracy. In the communication and advocacy domain, two 
factors influenced students’ scores. First, 6–8 h sleep 
duration was negatively associated with communication 
and advocacy scores (B = -0.13, 95% CI = -0.25 to -0.01, 
p = 0.036), suggesting that insufficient sleep might hin-
der students’ abilities in these areas. Second, perceived 
faculty members’ knowledge of climate change again 
emerged as a positive predictor (B = 0.08, 95% CI = 0.04–
0.13, p = 0.001), indicating that students with a positive 
perception of their faculty’s climate knowledge tend to 
have higher communication and advocacy scores.

Discussion
Nurses often profoundly understand the interconnec-
tions between environmental factors and public health, 
enabling them to play a pivotal role in promoting preven-
tive measures and health education [33, 40]. However, 
there is a need for improved education and training spe-
cific to climate-related health challenges [12].

Knowledge and support for climate literacy among nursing 
students
Our study subjects demonstrate moderate knowledge of 
climate change and health education and revealed sup-
port for integrating climate literacy into the nursing cur-
riculum. This interaction employs various methods, such 
as lectures, case studies, simulations, field trips, and guest 
speaking, showcasing diverse educational approaches. 
AL Hussaini (2023) [41] suggests that educating students 
about the effects of climate change and the actions they 
can take to mitigate it is essential.

Additionally, Álvarez-Nieto and colleagues [9] discov-
ered a growing positivity among nursing students regard-
ing integrating sustainability and climate change topics 
into their curriculum.

Consistent with that, a study conducted by Ifegbesan 
and colleagues (2021) [42]found that most participants 
acquired information about climate change primarily 
from the Internet, social media, TV, and radio, with only 
a few obtaining such information from newspapers. This 
study also highlighted a negative and significant relation-
ship between internet news and climate change aware-
ness, with internet news emerging as the most concise 
set of predictors for climate change awareness [42].

Furthermore, the students’ exposure to different cli-
mates and environmental challenges in their respective 
locations may contribute to heightened global awareness 
of climate change [37]. The climate change events unfold-
ing in Libya, particularly in Derna, the first east neigh-
bor of Egypt, have served as a poignant reminder of the 
far-reaching impacts of climate change [38]. Last year, 

the eastern region of Libya was struck by Storm Daniel, 
an intense Mediterranean cyclone, causing an unprec-
edented natural disaster. The port city of Derna suf-
fered severe damage, resulting in significant loss of life, 
destruction of infrastructure, and the displacement of 
thousands of residents [43].

As these climate-related incidents gain widespread 
media coverage [44] [2], nursing students in Egypt 
become increasingly attuned to the intersection of envi-
ronmental factors and healthcare. Mass media plays a 
pivotal role in disseminating information about the con-
sequences of climate change, creating a ripple effect that 
extends to educational institutions [6, 45]. The coverage 
prompts nursing students to recognize the importance of 
integrating climate considerations into their training, fos-
tering a sense of responsibility towards the environment 
within the healthcare sector.

The consistent climate literacy observed among diverse 
nursing student backgrounds, without significant dif-
ferences based on sociodemographic factors, suggests 
a uniform level of knowledge among Egyptian nursing 
students. This coherence may be attributed to standard-
ized educational systems in Egypt, global accessibility of 
climate change information, a shared academic environ-
ment, a uniform curriculum that includes climate-related 
topics, and the perceived relevance of climate literacy 
to the nursing profession and societal concerns [46, 47]. 
However, it is essential to consider variations within this 
apparent uniformity, such as individual learning styles or 
exposure levels to environmental issues.

In contrast, a study conducted by Ifegbesan and col-
leagues in 2021 revealed noteworthy variations in cli-
mate change awareness based on both gender and the 
participants’ places of residence, as well as significant 
differences in climate change awareness among various 
educational and regional groups. While no significant 
difference in awareness was observed across different age 
groups, a significant positive correlation was identified 
between gender, place of residence, region, and climate 
change awareness [37].

Nursing students’ health literacy domain
The current study indicates that nursing students dem-
onstrate commendable comprehension of climate science 
and the health implications of climate change, along with 
a solid understanding of adaptation and mitigation strat-
egies. This aligns closely with findings from İncesu and 
Yas [48], who observed that nursing students exhibited 
elevated levels of awareness concerning global climate 
change and demonstrated a strong foundation in climate 
science.

In our findings, nursing students from varied regions 
in Egypt exhibit a noteworthy grasp of climate science, 
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climate health impacts, and adaptation knowledge. 
This outcome may be attributed to the nursing educa-
tion program, as revealed in the result, which appears 
to prioritize and integrate a thorough coverage of cli-
mate-related topics, emphasizing the significance of 
environmental sustainability.

Moving to the second domain, climate health 
impacts indicate a high comprehension score. This 
aligns with Spante & Elf (2021) [15], who studied 
climate change and sustainability among nursing 
students, noting an understanding of the health impli-
cations of climate change but recognizing a challenge 
in translating this awareness into nursing practices.

The comprehensive nursing coursework covers 
environmental science, public health, and the inter-
connectedness of these fields. This multidisciplinary 
approach equips them with a broad knowledge base 
and the ability to comprehend complex issues [49]. 
Incorporating climate change topics into nursing cur-
ricula, using interdisciplinary methods, developing 
nursing practice abilities, and fostering advocacy and 
leadership skills are crucial. These strategies can pre-
pare future nurses to tackle health issues linked to 
climate change. By empowering them to advocate for 
sustainable nursing practices and public health poli-
cies, these approaches ensure that nurses are well-
equipped to address the health impacts of climate 
change [50].

Our participants revealed a moderate level of aware-
ness regarding adaptation and mitigation strategies, as 
well as communication and advocacy. As for Aronsson 
and colleagues [39][32]studies, they conducted an inte-
grative review exploring nursing students’ perspectives 
on climate change, revealing a divergence in awareness 
among students and recognizing nurses’ responsibility 
in climate change mitigation.

In addition, UNFCCC. (2023) [51], support for effec-
tive communication about climate change. It faces 
distinct challenges, including translating complex sci-
entific terms into easily understandable language to 
convey climate impacts accurately. Additionally, there 
is a requirement to ensure that discussions about cli-
mate solutions are inclusive and accessible to a broad 
audience.

Williams et  al. (2017). [52]stated that limited access 
to resources and information about climate change 
could hinder the development of robust adaptation and 
mitigation plans. Furthermore, there may be a need to 
prioritize climate change issues within the subjects’ 
communities or organizations, stemming from com-
peting priorities, limited awareness, political and eco-
nomic factors, institutional barriers, and a perception 
of limited impact [53].

Predictors of climate literacy
Our study found that faculty knowledge about climate 
change is a powerful predictor of all domains of nurs-
ing students’ climate literacy, including climate science, 
climate health impacts, adaptation strategies, and com-
munication. This finding highlights that nursing students 
are significantly influenced by the depth and breadth of 
their instructors’ understanding of climate change. When 
faculty members are well-versed in climate science, they 
are better equipped to integrate relevant information 
into their curricula, engage students in meaningful dis-
cussions, and emphasize the health impacts of climate 
change. Consequently, this enhanced instructional qual-
ity directly translates to higher climate literacy among 
nursing students, preparing them to address climate-
related health issues in their future careers.

One possible explanation for this correlation is the role 
of faculty as primary sources of knowledge and role mod-
els for students. Faculty members with a robust under-
standing of climate change can effectively communicate 
its complexities and implications, making the subject 
more accessible and relevant to students. Additionally, 
knowledgeable faculty will likely incorporate contempo-
rary research and real-world examples into their teach-
ing, enriching the learning experience. This approach 
increases student engagement and helps students see the 
practical implications of climate change on health, foster-
ing a deeper understanding and commitment to address-
ing these issues.

This finding implied that nursing faculty well-versed 
in climate science could help educational institutions 
enhance future healthcare professionals’ preparedness. 
This preparedness is crucial as climate change continues 
to pose severe public health risks, including increased 
incidence of diseases, extreme weather events, and envi-
ronmental degradation. Nursing professionals knowl-
edgeable about climate adaptation strategies can better 
advocate for and implement effective public health meas-
ures, ultimately improving community resilience against 
climate impacts. Consequently, investing in faculty devel-
opment and climate education programs becomes a 
strategic priority for nursing schools. This finding could 
also give valuable insights to educators and policymak-
ers. They might consider developing specialized training 
programs for nursing faculty to ensure they are well-
informed about climate science and its health implica-
tions. Furthermore, nursing curricula could be updated 
to include comprehensive climate change education, 
emphasizing its relevance to public health and nursing 
practice.

Supporting studies corroborate this finding. For 
instance, a survey by Leffers et al. (2017) [54] emphasized 
the importance of integrating climate change content 
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into nursing curricula to prepare students for future 
challenges. Also, the study of Kolenatý et al. (2022) [55] 
highlights the critical role of faculty in enhancing envi-
ronmental health literacy among nursing students. 
It shows that nursing educators with comprehensive 
knowledge of environmental health and climate change 
are more effective in integrating these topics into the cur-
riculum, thereby improving students’ literacy and aware-
ness. In addition, the report of Neal-Boylan et al. (2019) 
[56]underscores the importance of healthcare profes-
sionals, including nurses, being well-versed in climate 
change to address its health impacts. The findings sug-
gest that educators’ knowledge significantly influences 
students’ understanding and readiness to tackle climate-
related health issues. Likewise, Mills (2022) [57]explored 
various educational strategies to enhance climate change 
literacy among nursing students. It identifies faculty 
expertise and engagement as critical factors, demonstrat-
ing that those knowledgeable faculties are more success-
ful in delivering comprehensive and impactful climate 
education.

On the other hand, Limaye et al. (2020) [58] found that 
despite increased climate change education efforts, there 
still needs to be a significant gap in the practical appli-
cation of this knowledge among healthcare students. 
Also, DeCamp (2024) [59]suggested that while faculty 
knowledge is essential, it may not be the sole determi-
nant of student outcomes. Institutional support, student 
motivation, and resource access also play critical roles. 
Furthermore, Incesu and Yas (2024) [48] argued that 
while faculty knowledge is essential, integrating climate 
change education into various aspects of the curriculum 
and using interdisciplinary approaches are critical for 
adequate climate literacy. This perspective suggests that 
institutional support and curriculum integration might 
be as important or more essential than faculty knowledge 
alone. These discrepancies indicate that while faculty 
knowledge is crucial, other factors such as curriculum 
design, institutional support, and experiential learning 
opportunities also play vital roles in effectively educating 
nursing students about climate adaptation strategies.

The perception of faculty members’ knowledge of cli-
mate change significantly influences nursing students’ 
climate health impacts literacy by fostering a positive 
and engaging learning environment. This perception is 
linked to effective teaching methods, the role of faculty 
as positive role models, and the relevance of climate 
science to nursing practice. Students who view their 
instructors as knowledgeable are likelier to participate 
actively, trust the information presented, and develop a 
deeper understanding of climate-related health issues. 
Dong et al. (2023) [60]also highlight the broader impact 
of climate on cognitive performance, suggesting that 

future climates may exacerbate academic challenges. 
The predictive relationship between perceived faculty 
knowledge and students’ climate health impact scores 
suggests that faculty expertise and its perception are 
critical in shaping students’ engagement with and com-
prehension of climate health impacts (Ofori et al., 2023) 
[34]. This finding underscores the importance of invest-
ing in faculty development programs that enhance cli-
mate science knowledge and teaching effectiveness. 
By doing so, educators can better equip students to 
address climate-related health challenges in their future 
nursing practice, leading to more informed and proac-
tive healthcare professionals.

Interestingly, our study revealed that the GPA of nurs-
ing students is a powerful predictor of their awareness of 
climate science, suggesting a strong correlation between 
academic performance and climate literacy. This find-
ing implies that students who excel academically better 
understand and understand climate science. One possi-
ble explanation for this correlation is that students with 
higher GPAs often possess strong critical thinking skills, 
effective study habits, and a remarkable ability to assimi-
late complex information, all crucial for comprehend-
ing multifaceted issues like climate change. Additionally, 
these students might be more motivated and engaged in 
their studies, leading them to seek out and understand 
information beyond the primary curriculum.

This finding could give valuable insights into nursing 
education, suppose GPA is a reliable predictor of climate 
science awareness. In that case, nursing programs might 
consider using GPA as one of the criteria for identifying 
students who could benefit from or excel in specialized 
training or courses focused on climate change and health. 
Moreover, this correlation underscores the importance 
of fostering strong academic skills in nursing students, 
as these skills contribute to their overall educational suc-
cess and ability to understand and address critical global 
health issues. It also suggests that improving students’ 
academic performance might enhance their climate sci-
ence literacy.

Supporting studies further validate the connection 
between academic performance and subject-specific lit-
eracy. For instance, a survey by Belton and Brinkmann 
(2024) [61]found that students with higher educational 
achievements were more likely to understand environ-
mental issues better. Similarly, research by Erguvan 
(2024) [62] and El-Sayed & Abdelaliem (2023) [63] indi-
cated that students who perform well academically are 
generally more adept at integrating and applying knowl-
edge across different domains, including climate science. 
These studies support the idea that academic excellence 
can significantly influence students’ ability to grasp com-
plex, interdisciplinary topics like climate change.
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Contradictory studies suggest that GPA might not be 
climate science awareness’s sole or primary determinant. 
Talwar et al. (2023) [64] research on climate change edu-
cation emphasized the role of experiential learning and 
interdisciplinary approaches over traditional academic 
performance metrics. Additionally, Bist and Mayberry 
(2022) [65]highlight the importance of engaging and rel-
evant content in fostering climate literacy, pointing out 
that students’ interest and personal engagement with 
the material can be more critical than their GPA [65]. 
These studies suggest that while GPA is a helpful indica-
tor, other factors such as teaching methods, curriculum 
design, and student engagement are also crucial in deter-
mining climate science awareness.

Strengths & limitations
Our study contains a large sample size, comprising 
10,084 nursing students from all 27 governorates in 
Egypt, enhancing our findings’ statistical power and 
robustness. Our study highlights significant predictors of 
climate change literacy and the valuable nursing students 
who advocate climate change.

However, the focus on nursing students from a sin-
gle country, Egypt, may need to be revised to allow the 
generalizability of our findings to nursing students in 
other countries with different cultural, educational, and 
environmental contexts. Additionally, using a developed 
climate literacy scale must validate tools across various 
cultural and academic contexts to ensure comprehensive 
insights into predictors of climate change literacy among 
nursing students internationally.

Implications
In integration with our main findings, several implica-
tions for nursing practice, health policy, education, and 
research can be drawn:

Nursing practice
The high level of knowledge of climate health impacts 
suggests that nursing practitioners can play a pivotal role 
in educating patients and communities about the health 
effects of climate change. Nursing professionals knowl-
edgeable about climate adaptation strategies can better 
advocate for and implement effective public health meas-
ures, ultimately improving community resilience against 
climate impacts.

Education
Nursing education curricula could be updated to include 
comprehensive climate change education, emphasizing 
its relevance to public health and nursing practice. It is 
crucial to provide extensive training to empower nurs-
ing faculty to incorporate climate change curriculum into 

their courses. As influential figures in the healthcare sys-
tem, the faculty will be able to champion policy changes 
that promote environmental sustainability and effectively 
educate students on the link between climate change and 
healthcare. Equipping them with the necessary materials 
and skills through this program is vital. Additionally, it 
is essential to keep faculty members up to date with the 
latest findings and effective advocacy strategies against 
climate change through continuous professional devel-
opment opportunities. By investing in the training and 
development of nursing faculty, educational institutions 
can prepare future generations of nurses to effectively 
address climate change issues and contribute to creating 
a healthier, more sustainable world.

Health policy
The findings underscore the need for health stakehold-
ers to incorporate climate health knowledge into public 
health frameworks. In addition, given the significant role 
of perceived faculty knowledge, policies should support 
ongoing education and training for nursing faculty on 
climate change to ensure they can effectively teach and 
advocate for climate literacy.

Research
Additional research is needed to explore the factors influ-
encing climate change literacy among academic students 
in other regions and among other healthcare profession-
als. Research should evaluate the effectiveness of vari-
ous educational interventions to improve climate change 
literacy among nursing students and faculty. Conduct a 
longitudinal study or incorporate a follow-up phase to 
gain a deeper understanding of changes in climate change 
literacy over time and causality. Research highlights the 
necessity of a comprehensive approach to data collection 
and analysis, ensuring the validity and reliability of the 
findings, particularly when integrating self-reported data 
with objective measures such as knowledge assessments 
or faculty evaluations.

Conclusion
It can be concluded that nursing students possess a mod-
erate understanding of climate science, communica-
tion, advocacy skills, and knowledge of adaptation and 
mitigation strategies, with the highest level of expertise 
in climate health impacts. The study highlights that cli-
mate literacy across diverse student backgrounds is the 
same. Significantly, the perceived knowledge of faculty 
on climate change correlates with higher climate literacy 
among students and serves as a critical predictor. These 
findings underscore the need to integrate comprehen-
sive climate change education into nursing curricula and 
support faculty development to enhance climate literacy. 
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Addressing these areas is crucial for preparing future 
nurses to manage and mitigate climate change’s health 
impacts effectively.

Supplementary Information
The online version contains supplementary material available at https://​doi.​
org/​10.​1186/​s12912-​024-​02315-y.

Supplementary Material 1.

Acknowledgements
We express our heartfelt gratitude to everyone who participated in the study.

Authors’ contributions
Study design: EAH, MZ, MGRA, MHRA. Data collection: MGRA, ESE, AH, MAS, 
HHAE, OSME, IS, ISA, AAAOAR, SMIB, HMAT, HSS, AAO, AZM, MMA, NMII, EHMH, 
HAMAE, AAEM, MFAE, ERM, MAAG, AFZA, MNAE, AAIE, MFHM. Data analysis: 
EAH, MZ. Study supervision: MHRA. Manuscript writing: EAH, MZ, MHRA, 
MGRA, ESE, AH, OSME, ISA, MNAE. Critical revisions for important intellectual 
content: EAH, MZ, MHRA, ESE, HMAT, AAIE, MMA, AAO. All authors have agreed 
on the final version and meet at least one of the following criteria (recom‑
mended by the ICMJE [http://​www.​icmje.​org/​recom​menda​tions/].

Funding
Open access funding provided by The Science, Technology & Innovation 
Funding Authority (STDF) in cooperation with The Egyptian Knowledge Bank 
(EKB). The present study did not get any dedicated financial funding from 
public, commercial, or not-for-profit funding organizations.

Availability of data and materials
Yes, I have research data to declare.”The datasets used and analyzed during 
the current study are available from the corresponding author on reasonable 
request.”

Data Availability
The datasets used and analyzed during the current study are available from 
the corresponding author on reasonable request.

Declarations

Ethics approval and consent to participate
The research procedures underwent a comprehensive evaluation, and 
approval was obtained from the Committee of Ethical and Research Regula‑
tion of the College of Nursing at the College of Nursing, Damanhur University 
(IRB: 85-d). All participants were given informed consent regarding the 
research’s target goals and methods. Their consent was obtained by complet‑
ing the form online; the participant must first indicate their consent by signing 
the consent page. If they choose not to sign, they cannot complete the form. 
Our work followed the rules and procedures specified by Helsinki (DoH-
Oct2008) declarative formation.

Consent for publication
Not applicable.

Competing interests
The researcher identifies no conflicts of interest.

Author details
1 Psychiatric and Mental Health Nursing Department, Faculty of Nursing, 
Faculty of Nursing, Psychiatric Nursing Department, Alexandria University, 
Admeon Freemon St, Semoha, Alexandria City, Egypt. 2 Psychiatric and Men‑
tal Health Nursing, Faculty of Nursing, Mansoura University, Mansoura City, 
Egypt. 3 Medical Surgical Nursing Department, Faculty of Nursing, Alexandria 
University, Alexandria, Egypt. 4 Pediatric Nursing, Faculty of Nursing, Ain Shams 
University, Cairo City, Egypt. 5 Community Health Nursing Faculty of Nurs‑
ing at Fayoum University, Fayoum City, Egypt. 6 Pediatric Nursing, Fayoum 
City, Egypt. 7 Faculty of Nursing, Psychiatric Nursing and Mental Health, 

Kafr ElSheikh University, Kafr Elsheikh City, Egypt. 8 Faculty of Nursing, MTI 
University, Cairo City, Egypt. 9 Nursing Administration, Faculty of Nursing, 
Mansoura University, Mansoura City, Egypt. 10 Faculty of Nursing, Psychiatric 
Mental Health Nursing, Minya University, Minya City, Egypt. 11 Psychiatric 
and Mental Health Nursing, Faculty of Nursing, Tanta University University, 
Tanta City, Egypt. 12 Nursing Administration Department University, Assiut City, 
Egypt. 13 Family and Community Health Nursing, Faculty of Nursing, Menofia 
University, Menofia City, Egypt. 14 Nursing Administration, Sohag University, 
Sohag City, Egypt. 15 Faculty of Nursing, Psychiatric Mental Health Nursing, 
Ain Shams University, Cairo City, Egypt. 16 Faculty of Nursing, Suez Canal 
University, Ismailia city, Egypt. 17 Medical‑Surgical Nursing, Faculty of Nurs‑
ing, Port Said University, Port‑ Said City, Egypt. 18 Pediatric Nursing Helwan 
University, Helwan City, Egypt. 19 Maternity, Obstetrics and Gynecology, Faculty 
of Nursing, Suez Canal University, Ismailia city, Egypt. 20 South Valley University, 
Qena City, Egypt. 21 Psychiatric Mental Health Nursing, Matrouh University, 
Marsa Matroh City, Egypt. 22 Pediatric Nursing, Suez Canal University, Suez City, 
Egypt. 23 Critical Care and Emergency Nursing, Beni-Suef University, Beni‑Suef 
City, Egypt. 24 Technical Institute of Nursing Zagazig University, Zagazig City, 
Egypt. 25 Psychiatric and Mental Health Nursing Department, Faculty of Nurs‑
ing, Alexandria University, Alexandria City, Egypt. 26 Nursing Administration 
Department, Faculty of Nursing, Alexandria University, Alexandria City, Egypt. 
27 Nursing Education Department, Faculty of Nursing, Damanhur University, 
Damanhour City, Egypt. 28 Critical Care and Emergency Nursing, Alexandria 
University, Alexandria City, Egypt. 

Received: 24 January 2024   Accepted: 2 September 2024

References
	1.	 United Nations Framework Convention on Climate Change (UNFCCC). 

Protecting health from climate change. Fact sheet. Available: https://​
www.​who.​int/​docs/​defau​lt-​source/​wpro---​docum​ents/​hae---​regio​nal-​
forum-​(2016)/​clima​techa​nge-​facts​heet-​rfhe.​pdf?​sfvrsn=​75d57​0fd_2.

	2.	 World Health Organization. Libya: ‘a disaster of epic proportions’. Avail‑
able: https://​www.​emro.​who.​int/​libya-​floods/​index.​html.

	3.	 Amerson RM, Boice O, Mitchell H, Bible J. Nursing faculty’s perceptions of 
climate change and sustainability. Nurs Educ Perspect. 2022;43(5):277–82.

	4.	 Zahidi S. The global risks report 2024, 19th ed. Switzerland: The World 
Economic Forum; 2024. Available: https://​www.​wefor​um.​org/​publi​catio​
ns/​global-​risks-​report-​2024/.

	5.	 Carnegie Endowment for International Peace. Climate change in Egypt: 
opportunities and obstacles. Washington, DC: Carnegie Endowment for 
International Peace. Available: https://​carne​gieen​dowme​nt.​org/​resea​rch/​
2023/​10/​clima​te-​change-​in-​egypt-​oppor​tunit​ies-​and-​obsta​cles?​lang=​
en.

	6.	 World Bank. Climate risk country profile. Egypt: Climate Knowledge Por‑
tal. Available: https://​clima​tekno​wledg​eport​al.​world​bank.​org/​sites/​defau​
lt/​files/​2021-​04/​15723-​WB_​Egypt​Count​ryPro​fileW​EB-2_​0.​pdf.

	7.	 Hussein M, Atta R, Hammad HA, Elzohairy NW. The role of empathy in the 
relationship between emotional support and caring behavior towards 
patients among intern nursing students. 2024. p. 1–12.

	8.	 Abousoliman AD, et al. Exploring the relationship between nurs‑
ing students’ knowledge and attitudes towards climate change and 
their psychological distress: a cross-national investigation. BMC Nurs. 
2024;23(1):1–14. https://​doi.​org/​10.​1186/​s12912-​024-​01927-8.

	9.	 Álvarez-Nieto C, et al. Nursing students’ attitudes towards climate change 
and sustainability: A cross-sectional multisite study. Nurse Educ Today. 
2022;108: 105185. https://​doi.​org/​10.​1016/j.​nedt.​2021.​105185.

	10.	 Dwivedi YK, et al. Climate change and COP26: Are digital technologies 
and information management part of the problem or the solution? An 
editorial reflection and call to action. Int J Inf Manage. 2022;63: 102456.

	11.	 Anåker A, Spante M, Elf M. Nursing students’ perception of climate 
change and sustainability actions–a mismatched discourse: a qualitative, 
descriptive exploratory study. Nurse Educ Today. 2021;105: 105028.

	12.	 Cook C, Demorest SL, Schenk E. Nurses and climate action. AJN Am J 
Nurs. 2019;119(4):54–60.

	13.	 Leffers J, Butterfield P. Nurses play essential roles in reducing health 
problems due to climate change. Nurs Outlook. 2018;66(2):210–3.

https://doi.org/10.1186/s12912-024-02315-y
https://doi.org/10.1186/s12912-024-02315-y
http://www.icmje.org/recommendations/
https://www.who.int/docs/default-source/wpro---documents/hae---regional-forum-(2016)/climatechange-factsheet-rfhe.pdf?sfvrsn=75d570fd_2
https://www.who.int/docs/default-source/wpro---documents/hae---regional-forum-(2016)/climatechange-factsheet-rfhe.pdf?sfvrsn=75d570fd_2
https://www.who.int/docs/default-source/wpro---documents/hae---regional-forum-(2016)/climatechange-factsheet-rfhe.pdf?sfvrsn=75d570fd_2
https://www.emro.who.int/libya-floods/index.html
https://www.weforum.org/publications/global-risks-report-2024/
https://www.weforum.org/publications/global-risks-report-2024/
https://carnegieendowment.org/research/2023/10/climate-change-in-egypt-opportunities-and-obstacles?lang=en
https://carnegieendowment.org/research/2023/10/climate-change-in-egypt-opportunities-and-obstacles?lang=en
https://carnegieendowment.org/research/2023/10/climate-change-in-egypt-opportunities-and-obstacles?lang=en
https://climateknowledgeportal.worldbank.org/sites/default/files/2021-04/15723-WB_EgyptCountryProfileWEB-2_0.pdf
https://climateknowledgeportal.worldbank.org/sites/default/files/2021-04/15723-WB_EgyptCountryProfileWEB-2_0.pdf
https://doi.org/10.1186/s12912-024-01927-8
https://doi.org/10.1016/j.nedt.2021.105185


Page 16 of 17Atta et al. BMC Nursing          (2024) 23:676 

	14.	 International Council of Nurses. Nurses, climate change and health. Icn. 
Ch. Available: https://​www.​icn.​ch/​sites/​defau​lt/​files/​inline-​files/​ICNPS​
Nurses%​252cc​limat​echan​geand​healt​hFINAL.​pdf.

	15.	 Anåker A, Spante M, Elf M. Nursing students’ perception of climate 
change and sustainability actions – a mismatched discourse: a 
qualitative, descriptive exploratory study. Nurse Educ Today. 2021;105: 
105028. https://​doi.​org/​10.​1016/j.​nedt.​2021.​105028.

	16.	 Lee  H, et al. IPCC. Climate Change 2023: Synthesis Report, Summary 
for Policymakers. Contribution of Working Groups I, II and III to the 
Sixth Assessment Report of the Intergovernmental Panel on Climate 
Change [Core Writing Team, H. Lee and J. Romero (eds.)].  Geneva: 
IPCC; 2023.

	17.	 Abdel Nabi E, Shafik SA, Saad AM. Assessment of nursing students’ 
awareness regarding climate change. Helwan Int J Nurs Res Pract. 
2023;2(1):69–82.

	18.	 IPCC. Climate change 2022: impacts, adaptation and vulnerability. 
Summary for policymakers. In IPCC WGII sixth assessment report. Cam‑
bridge University Press: Intergovernmental Panel on Climate Change. 
Available: https://​www.​ipcc.​ch/​report/​ar6/​wg2/.

	19.	 Eriksen S, et al. Adaptation interventions and their effect on vulnerabil‑
ity in developing countries: Help, hindrance or irrelevance? World Dev. 
2021;141: 105383.

	20.	 Shaw E, et al. AMEE consensus statement: planetary health and educa‑
tion for sustainable healthcare. Med Teach. 2021;43(3):272–86.

	21.	 Yang Z, Yang D, Sun D, Zhong L. Ecological and social poverty traps: 
omplex interactions moving toward sustainable development. Sustain 
Dev. 2023;31(2):853–64.

	22.	 Kapan R, Gürel TY. An evaluation of the environmental literacy levels of 
nursing students in Turkey. Heal Sci Q. 2022;2(3):139–48.

	23.	 Örs M. A measurement of the environmental literacy of nursing stu‑
dents for a sustainable environment. Sustainability. 2022;14(17): 11003.

	24.	 Barreda AB. Assessing the level of awareness on climate change and 
sustainable development among students of Partido State University, 
Camarines Sur, Philippines. J Sustain Educ. 2018;17:1–17.

	25.	 Ergin E, Altinel B, Aktas E. A mixed method study on global warming, 
climate change and the role of public health nurses from the perspec‑
tive of nursing students. Nurse Educ Today. 2021;107:105144. https://​
doi.​org/​10.​1016/j.​nedt.​2021.​105144.

	26.	 Trott CD, Gray ES, Lam S, Courtney RH, Roncker J, Even TL. Peo‑
ple’s action for climate justice: a systematic review. Local Environ. 
2023;28(9):1131–52.

	27.	 Cruz JP, Alshammari F, Felicilda-Reynaldo RFD. Predictors of Saudi nursing 
students’ attitudes towards environment and sustainability in health care. 
Int Nurs Rev. 2018;65(3):408–16.

	28.	 Aronsson J, Nichols A, Warwick P, Elf M. Nursing students’ and educators’ 
perspectives on sustainability and climate change: An integrative review. 
J Adv Nurs. 2024;80(8):3072–85. https://​doi.​org/​10.​1111/​jan.​15950. Epub 
2023 Nov 14.

	29.	 Kalogirou MR, Dahlke S, Davidson S, Yamamoto S. Nurses’ perspec‑
tives on climate change, health and nursing practice. J Clin Nurs. 
2020;29(23–24):4759–68.

	30.	 Simpson NP, et al. A framework for complex climate change risk assess‑
ment. One Earth. 2021;4(4):489–501.

	31.	 Aronsson J, Clarke D, Grose J, Richardson J. Student nurses exposed to 
sustainability education can challenge practice: a cohort study. Nurs 
Health Sci. 2020;22(3):803–11.

	32.	 Pan W-L, et al. The role of climate literacy in individual response to climate 
change: evidence from China. J Clean Prod. 2023;405: 136874.

	33.	 Hansen BS, Dysvik E. Expanding the theoretical understand‑
ing in advanced practice nursing: framing the future. Nurs Forum. 
2022;57:1593–8 Wiley Online Library.

	34.	 Ofori BY, Ameade EPK, Ohemeng F, Musah Y, Quartey JK, Owusu EH. 
Climate change knowledge, attitude and perception of undergraduate 
students in Ghana. PLOS Clim. 2023;2(6): e0000215.

	35.	 Allen IE, Seaman CA. Likert scales and data analyses. Qual Prog. 
2007;40(7):64–5.

	36.	 Hertzog MA. Considerations in determining sample size for pilot studies. 
Res Nurs Health. 2008;31(2):180–91.

	37.	 Deshiana A, Sriyanti I, Ismet I. High school students awareness and atti‑
tudes toward climate change. Berk Ilm Pendidik Fis. 2022;10(3):320–30.

	38.	 Internal Displacement Monitoring Centre. Libya - years of conflict and 
weakened infrastructure compound Derna flood impact. Available: 
https://​www.​inter​nal-​displ​aceme​nt.​org/​spotl​ights/​Libya-​Years-​of-​confl​
ict-​and-​weake​ned-​infra​struc​ture-​compo​und-​Derna.

	39.	 Sharma A, et al. A consensus-based Checklist for Reporting of Survey 
Studies (CROSS). J Gen Intern Med. 2021;36(10):3179–87. https://​doi.​org/​
10.​1007/​s11606-​021-​06737-1.

	40.	 Glauberman G, Bray M, Freeman K. Planetary health and nursing: a call to 
action. Hawai’i J Heal Soc Welf. 2023;82(5):120.

	41.	 Hussaini MHAL. Impact of climate on student education and their future 
development. Int J Integr Sci. 2023;2(4):513–22.

	42.	 Ifegbesan AP, Azeez RO, Mabekoje S. Do socio-demographic fac‑
tors and sources of information relate to climate change awareness? 
Evidence from afrobarometer round 7 data. J Environ Sci Sustain Dev. 
2021;4(2):222–47.

	43.	 United Nations Development Programme. UNDP Libya. Harnessing inno‑
vation for disaster resilience: the derna floods – Part I. United, Democratic 
and Prosperous Libya. Available: https://​www.​undp.​org/​libya.

	44.	 CNN. Morgues overwhelmed in Libya as floods death toll tops 6,000. 
2023. Available: https://​editi​on.​cnn.​com/​2023/​09/​13/​africa/​libya-​flood​
ing-​storm-​daniel-​wedne​sday-​intl-​hnk/​index.​html.

	45.	 Abdallah MM, Youssef M. Role of social media in enhancing climate 
change literacy among Egyptianusers. المجلةالعلمية لبحوث العلاقات العامة و 
.vol. 2023, no. 25, p. 1–25, 2023 ,الإعلان

	46.	 Al-Khalafawi. Emergency response to rains and poor weather: school 
suspended in nine governorates and at Alexandria University (Tawari’ 
li-muwajahat al-amtar wa-l-taqs al-sayyi’: ta’til al-dirasa bi-9 muhafazat 
wa-Jami’at al-Iskandariya). Youm7. 2021. [in Arabic].

	47.	 Ministry of Education. Ministers of education and environment explore 
common issues and prepare for COP27 (Wazira al-ta’lim wa-l-bi’a yab‑
hathan ‘adadan min al-qadaya al-mushtaraka wa-l-isti’dad li-mu’tamar 
al-manakh COP27). 2022. Available: https://​moe.​gov.​eg/​en/​what-s-​on/​
news/​educa​tion-​and-​envir​onment/. [in Arabic].

	48.	 Incesu O, Yas MA. The relationship between nursing students’ environ‑
mental literacy and awareness of global climate change. Public Health 
Nurs. 2024;41(1):67–76.

	49.	 Lee JJ, Huang Y, Yan Y, Lui YW, Ye F. Integrating climate change and 
sustainability in nursing education. Nurse Educ Today. 2024;140:106290. 
https://​doi.​org/​10.​1016/j.​nedt.​2024.​106290. Epub 2024 Jun 14.

	50.	 Eide P, Odom-Maryon T. Environmental and climate change initiatives in 
nursing education. Annu Rev Nurs Res. 2019;38(1):131–44.

	51.	 UNFCCC. Communicating climate change: a practitioner’s guide. Avail‑
able: https://​unfccc.​int/​sites/​defau​lt/​files/​resou​rce.​pdf.

	52.	 Williams SE, et al. National climate change adaptation research plan ter‑
restrial biodiversity: update 2017. 2017.

	53.	 World Health Organization. Many countries are prioritizing health and 
climate change but lack funds to take action. Available: https://​www.​
who.​int/​news/​item/​08-​11-​2021-​many-​count​ries-​are-​prior​itizi​ng-​health-​
and-​clima​te-​change-​but-​lack-​funds-​to-​take-​action.

	54.	 Leffers J, Levy RM, Nicholas PK, Sweeney CF. Mandate for the nursing 
profession to address climate change through nursing education. J Nurs 
Scholarsh. 2017;49(6):679–87.

	55.	 Kolenatý M, Kroufek R, Činčera J. What triggers climate action: he impact 
of a climate change education program on students’ climate literacy and 
their willingness to act. Sustainability. 2022;14(16): 10365.

	56.	 Neal-Boylan L, Breakey S, Nicholas PK. Integrating climate change topics 
into nursing curricula. J Nurs Educ. 2019;58(6):364–8.

	57.	 Mills A. Education curricula should support the development of environ‑
mentally literate nurses. Evid Based Nurs. 2022;25(3):91.

	58.	 Limaye VS, Grabow ML, Stull VJ, Patz JA. Developing a definition of 
climate and health literacy: study seeks to develop a definition of climate 
and health literacy. Health Aff. 2020;39(12):2182–8.

	59.	 DeCamp E. Integrating climate change across the disciplines: review of 
a faculty learning community and student climate literacy assessment 
model. Environ Educ Res. 2024:1–19.

	60.	 Dong J, Schwartz Y, Korolija I, Mumovic D. The impact of climate change 
on cognitive performance of children in english school stock. Available 
SSRN 4439369.

	61.	 Belton D, Brinkmann JL. The relationship between school climate and 
student achievement in reading in public elementary schools in Virginia, 
USA. Educ Plan. 2024;31(1):7–25.

https://www.icn.ch/sites/default/files/inline-files/ICNPSNurses%252cclimatechangeandhealthFINAL.pdf
https://www.icn.ch/sites/default/files/inline-files/ICNPSNurses%252cclimatechangeandhealthFINAL.pdf
https://doi.org/10.1016/j.nedt.2021.105028
https://www.ipcc.ch/report/ar6/wg2/
https://doi.org/10.1016/j.nedt.2021.105144
https://doi.org/10.1016/j.nedt.2021.105144
https://doi.org/10.1111/jan.15950
https://www.internal-displacement.org/spotlights/Libya-Years-of-conflict-and-weakened-infrastructure-compound-Derna
https://www.internal-displacement.org/spotlights/Libya-Years-of-conflict-and-weakened-infrastructure-compound-Derna
https://doi.org/10.1007/s11606-021-06737-1
https://doi.org/10.1007/s11606-021-06737-1
https://www.undp.org/libya
https://edition.cnn.com/2023/09/13/africa/libya-flooding-storm-daniel-wednesday-intl-hnk/index.html
https://edition.cnn.com/2023/09/13/africa/libya-flooding-storm-daniel-wednesday-intl-hnk/index.html
https://moe.gov.eg/en/what-s-on/news/education-and-environment/
https://moe.gov.eg/en/what-s-on/news/education-and-environment/
https://doi.org/10.1016/j.nedt.2024.106290
https://unfccc.int/sites/default/files/resource.pdf
https://www.who.int/news/item/08-11-2021-many-countries-are-prioritizing-health-and-climate-change-but-lack-funds-to-take-action
https://www.who.int/news/item/08-11-2021-many-countries-are-prioritizing-health-and-climate-change-but-lack-funds-to-take-action
https://www.who.int/news/item/08-11-2021-many-countries-are-prioritizing-health-and-climate-change-but-lack-funds-to-take-action


Page 17 of 17Atta et al. BMC Nursing          (2024) 23:676 	

	62.	 Erguvan ID. What difference does one course make? Assessing the 
impact of content-based instruction on students’ sustainability literacy. 
Humanit Soc Sci Commun. 2024;11(1):1–11.

	63.	 El-Sayed AAI, Abdelaliem SMF. Application of Kano model for optimizing 
the training system among nursing internship students: a mixed-method 
Egyptian study. BMC Nurs. 2023;22(1):316.

	64.	 Talwar A, et al. Early academic success in college: examining the contribu‑
tions of reading literacy skills, metacognitive reading strategies, and 
reading motivation. J Coll Read Learn. 2023;53(1):58–87.

	65.	 Bist M, Mayberry L. Multidisciplinary climate change education: 
determining effectiveness through comparative analysis. J Student Res. 
2022;11(3):pp.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub‑
lished maps and institutional affiliations.


	Predictors of climate change literacy in the era of global boiling: a cross-sectional survey of Egyptian nursing students
	Abstract 
	Background 
	Aims 
	Design 
	Results 

	Introduction
	Background
	Theoretical framework: the ecological systems theory
	Knowledge gaps and significance of the study
	Research questions
	Methods
	Design and setting
	Participants
	Instruments
	Geographic diversity and socio-demographics
	Student health habits and academic performance
	Faculty knowledge and institutional support
	Domains of student climate literacy
	Adaptation, validity, and reliability of the study instrument
	Measurements to ensure the validity and reliability of the tool
	Internal consistency testing
	Pilot study
	Data collection
	Ethical consideration
	Data analysis

	Results
	Discussion
	Knowledge and support for climate literacy among nursing students
	Nursing students’ health literacy domain
	Predictors of climate literacy

	Strengths & limitations
	Implications
	Nursing practice
	Education
	Health policy
	Research

	Conclusion
	Acknowledgements
	References


