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ABSTRACT

Background: Healthcare students and practitioners should develop
appropriate knowledge, attitudes, and practice of sustainability. This
study examined students’ perceived knowledge, perceptions, and
readiness toward sustainability education and practices at a private
healthcare university in Kuala Lumpur, Malaysia.

Methods: Foundation, undergraduate, and postgraduate students at the
university were invited to participate in this cross-sectional study
conducted using a validated questionnaire administered online. Students
were invited to participate through institutional emails and social media
platforms. Quantitative (Likert-type scale and multiple-choice items) data
and responses to open-ended questions were collected.

Results: The study recruited 427 respondents (women: 328, Malaysian:
351). The majority (83.6%) were undergraduate students, and 81% had not
taken any courses related to sustainability. With respect to environmental
health and planetary health, 92.3% and 87.2% rated their knowledge level
as fair or good, respectively. Climate change, pollution, and deforestation
were mentioned by the respondents as key challenges to sustainability.
Workshops or seminars were preferred for learning these topics.
Conserving water/energy, using reusable materials, and reducing plastic
use were the most common measures employed by the respondents. Their
levels of concern about current sustainability challenges were moderate.
Conclusions: The findings can serve as a reference for the university’s
efforts to integrate sustainability into its curriculum and promote
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sustainable practices among students. By identifying knowledge gaps and
attitudes, this study can help in developing targeted educational strategies
and institutional policies that other institutions may also consider. Similar
studies in other universities are required.

KEYWORDS: sustainable development; climate change; universities;
health knowledge; attitudes and practices; Malaysia; environmental
health

INTRODUCTION

The United Nations Educational, Scientific, and Cultural Organization
describes education for sustainable development (ESD) as vital for
promoting a sustainable future by empowering individuals to acquire the
required knowledge, skills, attitudes, and values [1]. ESD includes critical
topics such as climate change, disaster risk reduction, biodiversity,
poverty alleviation, and the sustainable use of resources, which are crucial
for the future of the planet. ESD provides learners with knowledge about
and motivates them to embrace sustainable practices and engage in efforts
to promote sustainability. To effectively advocate for and practice
sustainability, university students must have knowledge of the United
Nations Sustainable Development Goals (SDGs). They should be aware of
the importance of integrating these goals into their educational, personal,
and professional journeys [2]. To be effective advocates, good perceived
knowledge (self-assessment of one’s understanding of specific subjects [3])
and perceptions (a person’s interpretation of a situation or stimulus based
on past experiences [4]) are crucial.

Universities have an important role in educating students about
sustainability and can greatly impact their attitudes and behaviors. An
understanding of students’ knowledge, perceptions, and readiness
regarding sustainability is important for improving educational
experiences and cultivating a sustainable culture both at the university
and in the future. In a pilot study at Universiti Teknologi Mara (UiTM),
Malaysia, students exhibited basic knowledge of energy efficiency and
sustainability practices but faced challenges in applying it to daily life [5].
A similar study conducted by the School of Social Sciences at Universiti
Sains Malaysia (USM) revealed that students held positive perceptions
about sustainability initiatives. They strongly believed in simple but
effective practices such as banning plastic bags on campuses [6]. These two
studies were conducted at public universities in Malaysia.

Recent research that offers updated insights into the perceptions and
readiness of students at Malaysian private universities regarding
sustainability practices is needed. The research should focus on changes
over time, demographic variations, and the increased importance of the
topic. Teaching and learning sustainable healthcare are becoming
increasingly important in medical colleges, and students’ demand for its
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inclusion in the curriculum is rising [7]. Faculty and students can learn
from one another in this developing field, while the wider determinants
of disease are incorporated in assessments given the heightened demand
for limited curricular time in medicine. University students in Albania
strongly desired to incorporate sustainable development (SD) into existing
educational strategies [8]. Students’ levels of ESD knowledge may not
substantially differ across regions and countries, however, research
reveals that students from urban areas engage in sustainability behaviors
more effectively compared with their peers in rural areas. This aspect may
be influenced by factors such as university administration and community
organizations, which contribute to students’ exposure to ESD knowledge
and sustainable consumption practices [9]. Out of 12 recommended
strategies for teaching environmental sustainability to health
professionals mentioned in a recent study, two highlight the integration of
topic(s) into the core curriculum and the use of formative assessments,
tasks, and portfolios [10]. Prioritizing content for local situations and
linking sustainability to broad objectives in professional practice are also
important. Parker et al. [11] conducted a scoping review to examine the
environmental competencies of healthcare professionals and identified
general management skills (40%) and research skills (37%) as
competencies that align with professional practice. The authors
highlighted three competencies specific to the environment, namely,
resource stewardship, system thinking, and social and environmental
justice. Thus, compared with other universities, sustainability education
in healthcare-oriented universities may have several distinct features,
especially in terms of demands on curricular time and integration with
healthcare competencies.

An extensive assessment of ESD knowledge can help identify
knowledge and readiness gaps, thereby enabling universities to customize
their sustainability education [12]. The current study investigates these
issues among students in a private university in Malaysia. By analyzing
students’ perceptions and readiness to engage in sustainability education,
the study may provide strategies for enhancing educational practices to
better align with the objectives of sustainability education. This study uses
a questionnaire (with close-ended and open-text questions) to gain an in-
depth understanding of students’ involvement in sustainability.

The objectives of the study are as follows:

1. Assess the perceived knowledge of students at a healthcare university
on sustainability education and practice;

2. Explore the perceptions of students toward sustainability education
and practice; and

3. Assess the levels of readiness of students for sustainability education
and practice.
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MATERIALS AND METHODS

Study Design: A Cross-Sectional Study

Subjects and setting: The researchers recruited students enrolled at
IMU University (IMU) campuses.

The inclusion criteria were as follows: 18 years of age or older and
enrolled in foundation, undergraduate, or postgraduate programs at the
university campuses.

Students from other universities who were participating in exchange
or student mobility programs, distance learning/online learning students,
and those aged below 18 years were excluded.

Sample size determination: This was determined via Raosoft, an online
sample size calculator. The sample size was calculated for a finite
population size. With a total estimated population of 4500 and a
distribution percentage of knowledge, perception and practices of 50%,
the minimum calculated sample size was 355. An additional 20% was
included to account for dropouts and attrition, which led to an adjusted
minimum sample size of 426 [13].

Data collection: The English language questionnaire was entered into
Microsoft Forms. Students’ demographics, perceived knowledge,
perceptions, and preparedness regarding sustainability education and
practice were studied using a combination of closed-ended multiple-
choice questions, Likert-type scale ratings, and open-ended questions. The
questionnaire was designed considering the objectives of the current
study. It was sent to student participants via institutional and personal
emails and was also shared with batch representatives, who used social
media platforms such as WhatsApp to remind their batchmates and
encourage participation. During the two-month period that the survey was
conducted, weekly reminders were sent via email to increase response
rates. All students who completed the questionnaire within a two-month
period were given an online voucher as a gesture of appreciation. The
participants completed the questionnaire during their free time; in the
case of questions or concerns, they could contact the researchers using the
details provided in the informed consent form. A total of 4123 students in
the programs were selected for the study, which was concluded after the
desired sample size was achieved.

Statistical analysis: IBM SPSS Statistics version 30 was used for analysis.
Descriptive statistics were employed to summarize the average, dispersion,
frequency, and proportion of the participants’ attributes. Scores for
certain statements were calculated and compared among groups of
respondents.

Questionnaire validation: Four experts in the field conducted content
validation, and the questionnaire was modified according to their inputs.
The revised version was sent to the same experts for review and comments.
Face validation was performed by six respondents who matched the
inclusion criteria. A pilot test on 10 students was subsequently conducted
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to identify ambiguous questions and ensure that the items accurately
reflect the intended information to be collected. The method outlined by
Yusoff [14] for content validation was used.

The content validation index (CVI) was calculated as per the author’s
description. The item-level (I-CVI) and scale-level content validity indices
(S-CVI/ave) were 1. Additionally, the S-CVI/UA (scale-level content validity
index based on the universal agreement method) was recorded as 1, which
indicates strong agreement among the experts regarding the validity of the
questionnaire. The questionnaire demonstrated good internal consistency
during the pretesting phase, with a Cronbach’s alpha value of 0.807.

Analysis: The Supplementary File presents the questionnaire used in
the study. Cronbach’s alpha value for the questionnaire following its
administration to the respondents reached 0.79. Questions B1 and B2
addressed students self-rated knowledge of environmental health and
planetary health; questions C1-C6 identified levels of concern with
different issues; the total score was computed by summing the scores for
C1-C6. These questions were coded. Additionally, question E1 was coded,
and a score was calculated. For questions B1 and B2, which focused on self-
rated knowledge and understanding, poor, fair, good, and excellent
knowledge were scored 1, 2, 3, and 4, respectively. For questions C1-C6
(concerns about different sustainability challenges), the responses not
concerned, neutral, slightly concerned, and very concerned were given
scores of 1, 2, 3, and 4, respectively. For item E1 (willingness to participate
in sustainability initiatives), the responses not willing, neutral, somewhat
willing, and very willing were given scores of 1, 2, 3, and 4, respectively.
The other items were analyzed based on the number and frequency of
responses. A one-sample Kolmogorov-Smirnov test was employed to
determine the normality of the distribution of scores (p < 0.05). The
distribution of the scores was non-normal, and the median and
interquartile ranges were calculated as measures of central tendency and
dispersion, respectively. The scores were compared between male and
female respondents, among age groups, nationalities (Malaysian and non-
Malaysian), programs of study (preuniversity, undergraduate, or
postgraduate), years of study, and student who had and had not completed
any course on sustainability or environmental health via the independent-
sample median test (p < 0.05).
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RESULTS

A total of 427 respondents completed the questionnaire. Table 1

presents their demographic characteristics.

Table 1. Demographic characteristics of respondents.

Characteristic Number Percentage
Gender

Female 328 77%
Male 99 23%
Age group (years)

18-20 124 29%
21-24 257 60%
25-27 28 7%
Above 27 18 4%
Nationality

Malaysian 351 82%
Non-Malaysian 76 18%
Race

Malay 55 13%
Chinese 255 60%
Indian 62 14%
Others 55 13%
Level of enrolled program

Preuniversity 41 10%
Foundation in Science 34 8%
Foundation in Arts 7 2%
Undergraduate 357 84%
Medicine 181 42%
Pharmacy 25 6%
Dietetics with Nutrition 24 6%
Nursing 24 6%
Psychology 22 5%
Dentistry 20 5%
Chiropractic 19 4%
Chinese Medicine 13 3%
Biomedical Science 9 2%
Pharmaceutical Chemistry 8 2%
Medical Biotechnology 5 1%
Business Administration with Healthcare Management 3 1%
Digital Health 2 0.5%
Bio veterinary Science 1 0.2%
Nutrition 1 0.2%
Postgraduate 29 7%
Clinical Psychology 11 3%
Medical & Health Science 7 2%
Counselling 3 1%
Health Informatics and Analytics 3 1%
Molecular Medicine 2 0.4%
Pharmacy Practice 2 0.4%
Analytical & Pharmaceutical Chemistry 1 0.2%
Public Health 1 0.2%
Year of study

1st year 135 32%
2nd year 84 20%
3rd year 89 21%
4th and above 119 27%
Taken any course related to sustainability/environmental health

Yes 81 19%
No 346 81%
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In the undergraduate programs, 181 (42.3%), 25 (6%), 24 (6%), 24 (6%),
and 22 (5%) respondents were enrolled in medicine, pharmacy, nursing,
dietetics and nutrition, and psychology, respectively, while 71 students
(17%) did not provide information on their area of study.

The respondents were familiar with different aspects of sustainability.
Table 2 outlines responses to different questions. The respondents were
most familiar with climate change, renewable energy, and waste
management. A total of 395 respondents (92%) rated their current
knowledge of environmental health as fair or good. For planetary health,
373 (88%) regarded their knowledge as fair or good. Table 3 illustrates the
respondents’ perceptions of environmental and planetary health. They
mentioned climate change, pollution, and deforestation as key challenges
to sustainability. These three challenges mentioned by the respondents
may be interconnected and changes in one can influence and affect others.
Pollution has become a major issue in several nations Approximately 90%
of the respondents were somewhat or very concerned about climate
change, while 75% were concerned about challenges related to
biodiversity loss.

Table 2. Perceived knowledge of environmental and planetary health.

Perceived Knowledge of Environmental and Planetary Health Number Percentage

Current perceived knowledge of environmental health (air, water, pollution, etc.)? - -

Poor 17 4%

Fair 193 45%

Good 202 47%

Excellent 15 4%

Understanding of planetary health (the impact of human activity on Earth’s systems, climate change, - -

biodiversity loss, etc.)?

Poor 34 8%

Fair 171 40%

Good 202 47%

Excellent 20 5%

Which of the following areas of sustainability are you familiar with? - -

Climate change 355 83%

Renewable energy 274 64%

Waste management 258 60%

Biodiversity 199 47%

SDGs 124 29%

Sustainable Agriculture 84 20%
Table 3. Perception of environmental and planetary health.

Perception of Environmental and Planetary Health Number Percentage

What are the key sustainability challenges that you think our planet is currently facing? - -

Climate Change 374 88%

Pollution 371 87%

Deforestation 313 73%

Waste Management 301 70%

Unsustainable Resource Consumption 265 62%

Biodiversity Loss 247 58%

How concerned are you about the current key sustainability challenges? - -

Climate Changes - -

Not Concerned 6 1%

Neutral 39 9%

Somewhat Concerned 196 46%
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Table 3. Cont.

Very Concerned
Waste Management
Not Concerned
Neutral

Somewhat Concerned
Very Concerned

Not Concerned
Neutral

Somewhat Concerned
Very Concerned
Deforestation

Not Concerned
Neutral

Somewhat Concerned
Very Concerned

Pollution (e.g., water, air pollution)

Not Concerned
Neutral

Somewhat Concerned
Very Concerned

Climate change
Pollution

Waste management
Air pollution
Deforestation
Depleting Natural Resources
Water pollution
Loss of biodiversity
Human issue

Food sustainability
Flooding
Overconsumption

Perception of Environmental and Planetary Health Number Percentage
122 29%
8 2%
61 14%
197 46%
161 38%

Unsustainable Resource Consumption - -

8 2%

96 22%
179 42%
144 34%
6 1%

51 12%
198 46%
172 41%
1 0.2%
22 5%

155 36%
249 58%

In your opinion, what is the most pressing environmental or planetary health issue today? - -
202 47%
125 29%
43 10%
33 8%
28 7%
28 7%
27 6%
26 6%
20 5%
13 3%
8 2%
7 2%
2 0.4%

Microplastic

Table 4 indicates that median and knowledge scores were high, while
concern scores were moderate except for pollution, which exhibited a high
score. The total score for concerns regarding current sustainability
challenges was calculated. The maximum possible score was 24 (median
score: 13, interquartile range: 4). Table 5 demonstrates that there was a
difference in the knowledge and understanding of the environment and
planetary health among males and females though the median scores
were the same. The mean scores were higher among males in both
categories, and the non-parametric median test showed a significant
difference. Scores for concerns regarding deforestation and waste
management were higher for older respondents (those aged more than 27
years). The total score did not significantly differ among the subgroups of
respondents.
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Table 4. Median (interquartile range) scores of selected questions.
Parameter Median Score (Interquartile Range)
Rating of current knowledge of environmental health 3 (1)
Rating of understanding of planetary health 3
Concern about Climate Change 2
Concern about Biodiversity loss 2(2)
Concern about Waste Management 2
Concern about Unsustainable Resource Consumption 2 (1)
Concern about Deforestation 2
Concern about pollution 3
Total concern score 13 (4)
Willingness to participate in sustainability initiatives 2 (1)
Table 5. Median scores that were significantly different among different subgroups of respondents.
Subcategory Median Scores (Interquartile p Value
Range)
Rating of current knowledge of environmental health 0.012
Male 3
Female 3
Rating of understanding of planetary health 0.008
Male 3
Female 3
Concern about Deforestation 0.044
Male 25@1)
Female 2()
Concern about Waste Management 0.021
18-20 years 2 Significant differences
21-24 years 2 between the other age
25-27 years 2 groups and the one above
Above 27 years 3 27 years
Concern about Deforestation 0.043
18-20 years 2 Significant differences
21-24 years 2 between the other age
25-27 years 2 groups and the one above
Above 27 years 3(1) 27 years

Table 6 depicts the respondents’ opinions on sustainability education.
Creating knowledge of environmental outcomes and developing
awareness and understanding were the two most common responses
regarding how sustainability education can help the respondents. Sixty-
four percent were in favor of the inclusion of sustainability education as a
mandatory component of the university’s curriculum. Many respondents
preferred workshops or seminars as teaching-learning methods, while
others opted for extracurricular activities or integration into existing
courses. They mentioned the need for prioritization of climate change,
waste management, and sustainable resource use in the curriculum.
When asked whether sustainability education should be a mandatory
component of the university’s curriculum, 272 respondents (63.6%) agreed,
whereas 126 respondents (29.4%) were unsure. Moreover, 126 (24.8%)
were somewhat willing to be involved in sustainability initiatives.
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Table 6. Respondents’ opinion on sustainability education.

Opinion on Sustainability Education Frequency Percentage
How can sustainability education help you? - -
Environmental outcomes 145 34%
Awareness & understanding 115 27%
Behavior Change/Daily Habits 36 8%
Solutions & Critical thinking 36 8%
Community & Influence 25 6%
Empowerment/Motivation 5 1%
Do you think sustainability education should be a required part of the university’s curriculum? - -
Yes 272 64%
No 29 7%
Unsure 126 29%
How do you think sustainability education should be included in the curriculum? - -

As workshops or seminars 162 38%
As extracurricular activities 129 30%
Integrated into existing courses 102 24%

As a standalone course 33 8%
Which topics do you think should be prioritized in a sustainability education course? (percentage - -
calculated out of 427 respondents)

Climate change 319 75%
Waste management 299 70%
Sustainable resource use 227 53%
Renewable energy 189 44%
Biodiversity conservation 186 44%
SDGs 175 41%
Social equity and sustainability 163 38%
Circular economy 89 21%
How will sustainability education benefit you in your future career? - -
Unsure 94 22%
Sustainable Development 77 18%
Reduce Pollution 63 15%
Improve Knowledge 47 11%
Health/Mental Health Benefits 42 10%
Self-Growth 33 8%
Improves Efficiency 31 7%

Table 7 indicates the respondents’ readiness for action on sustainability.
During the past six months, the most common measures they have
undertaken to promote sustainability include conserving water/energy,
using reusables, and reducing plastic use. A total of 322 respondents
(75.4%) were somewhat or very willing to participate in sustainability
initiatives on campuses. Approximately 83% were willing to be involved
in sustainability efforts. Tree planting, recycling programs, sustainable
transportation, waste reduction initiatives, energy conservation efforts
and campus clean-ups were mentioned. Students should be involved in
planning and implementing sustainability efforts on campuses.
Improvement in recycling, reducing the use of single-use plastic, and
energy conservation for fostering sustainability on campuses were
mentioned. The main barriers to the adoption of sustainable practices on
campuses were the lack of awareness, inconvenience, and resistance to
change. Approximately 82% of the respondents expressed that they should
be involved in planning and implementing sustainability initiatives on
campuses.

J Sustain Res. 2026;8(1):e260007. https://doi.org/10.20900/jsr20260007



Journal of Sustainability Research 11 of 23

Table 7. Readiness for action on sustainability.

Readiness for Action on Sustainability Frequency Percentage
Which sustainability-related actions do you practice? (More common ones mentioned) - -
Conserving water/energy 329 77%
Reducing plastic 320 75%
Recycling 306 72%
Using eco-friendly products 202 47%
Which sustainability actions have you done in the past 6 months? - -
Conserving water/energy 309 2%
Using reusables 307 72%
Reducing plastic 293 69%
Recycling 270 63%
Using eco-friendly product 198 46%
Joining sustainability initiatives 30 7%

How willing are you to participate in sustainability initiatives on campus (e.g., recycling, energy- - -
saving campaigns)?

Not willing 4 1%

Neutral 101 24%
Somewhat willing 216 51%
Very willing 106 25%

What types of sustainability-related actions would you be most likely to participate in? (More - -
common ones mentioned)

Tree Planting or Biodiversity Preservation 283 66%
Recycling Programs 260 61%
Sustainable Transportation (e.g., Biking, Carpooling) 220 52%
Waste Reduction Initiatives 203 48%
Energy Conservation Efforts 195 46%
Campus Clean-ups 162 38%

Do you think students should be involved in the planning and implementation of sustainability - -
efforts on campus?

Yes 354 83%
No 7 2%
Unsure 66 15%
What changes would you like to see on campus to promote sustainability? - -
Recycling Improvements 177 41%
Reduce Single-use Plastic 173 41%
Energy Conservation and Renewable Energy 98 23%
Sustainability Education 91 21%
Tree-planting and Biodiversity 72 17%
Waste Reduction and Composting 52 12%
Incentives for Sustainable Practices 29 7%
Sustainable Transportation 26 6%
Student Engagement Programs 21 5%
Eco-friendly Food Services 18 4%
What do you think are the main barriers to adopting sustainable practices on campus? - -
Lack of awareness 313 73%
Lack of resources 182 43%
Resistance to change 223 52%
Inconvenience 281 66%
In what other ways can the university incorporate sustainability education and practices? - -
Curriculum Integration 78 18%
Extracurricular Activities 60 14%
Workshops & Seminars 59 14%
Campaigns & Awareness 52 12%
Recycling & Waste Management 44 10%
Incentives 37 9%
Infrastructure 30 7%
Community Involvement 22 5%
Research 18 4%
Policy/Enforcement 15 3%
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DISCUSSION

Most of the participants were women (76.8%); ages primarily ranged
from 21 to 24 years (60.2%); 84% were undergraduate students,
particularly in medicine, pharmacy, and dietetics and nutrition. This
distribution is consistent with earlier patterns observed in higher
education institutions in Malaysia, especially in health sciences. For
example, a study conducted at USM reported that 78.4% of mixed sciences
students were women [6]. In the present study, only 19% of the
respondents reported taking courses related to sustainability or
environmental health. There was a lack of formal exposure to
sustainability education. Although students may informally obtain
information on sustainability through media or personal interests, the low
offering of formal courses may indicate that universities have only
partially integrated sustainability systematically into their curricula,
particularly in professional healthcare programs, as in the present study.

We will now explore and discuss the findings according to the study
objectives.

Study objective 1: Assess the perceived knowledge of students at a
healthcare university on sustainability education and practice.

Formal exposure to sustainability in the curriculum: The low level of
curricular exposure in the current study agrees with the findings of a
cross-sectional study on health sciences students at Haramaya University,
Ethiopia, by Nigatu et al. The results indicated that 77.5% of the
respondents acknowledged awareness of the health effects of climate
change, while 87.7% perceived that their knowledge was lacking. They
mentioned insufficient coverage of sustainability in the curricula as an
important reason underlying these results [15]. In contrast, a study
conducted at the University of Malaya [2] on the knowledge, attitudes, and
practices of university students toward the SDGs, which included 382
respondents, indicated respondents have high knowledge with a positive
attitude towards SDGs. The authors reported high levels of overall
knowledge. This finding may indicate an increased emphasis on
sustainability within the institution compared with the limited formal
exposure observed in the current study [2]. A manuscript on faculty
development in sustainable healthcare education highlighted
interdisciplinary collaboration (e.g., medicine and nursing) among
students in educational institutions from the United States (US), the United
Kingdom (UK), and Australia using case studies. The results revealed that
student engagement frequently helped in addressing knowledge gaps in
curricula that lack sustainability integration [16]. A study on Arab nursing
students from Egypt, Iraq, the Palestinian Territories, and Saudi Arabia (n
= 1059) reported the predominance of women students and the minimal
curricular integration of sustainability [8].

At the University of Cape Town (UCT) in South Africa, a study among
264 students in the health sciences (80% medical students) reported
limited curricular exposure to sustainability [17]. Research at Osun State
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University, Nigeria (n = 450), revealed that 66.9% of participants (academic
staff and students) were aware of sustainability, with the academic staff
reporting a higher level of awareness [18]. A study on 1200 nursing
students from three wuniversities in Egypt revealed significant
demographic variations, with rural students exhibiting higher levels of
sustainability awareness [19]. While studies typically reflect the
predominance of women and of undergraduates in developing countries,
formal curricular exposure to sustainability remains low. The University
of Plymouth in the UK developed the conceptual ESD framework, which
stresses the importance of integrated educational approaches in
increasing sustainability awareness [20].

Knowledge of SD and environmental issues: The current findings are
more favorable than those of a study conducted on medical students in
Turkey, where a large percentage of students (63.6%) were unfamiliar
with SD, and only 7.9% indicated familiarity with the definition of SD [21].
Women with good economic status had higher SD scores. Nearly half of
the respondents mentioned that physicians may play an active role in
achieving SD. Research at Yale University in the US, conducted on students
from various healthcare fields, revealed that physicians, nurses, and
physician assistants agreed that conserving resources and mitigating
pollution is part of their duty and professional responsibility. Most
participants in the US study agreed or strongly agreed that the connection
among pollution, climate change, and health should be included in the
curriculum and reinforced during clinical practice. Approximately 85% of
the respondents in the US study perceived that insufficient education on
disease burdens caused by healthcare-related pollution limited their
ability to take responsibility for resource conservation and pollution
prevention. Compared with their male and medical student counterparts,
women and physician assistant students demonstrated greater dedication
[22].

In the current study, scores for knowledge were higher for men (the
mean scores were higher, and the non-parametric median test showed a
significant difference). This finding is in contrast with those of previous
studies that reported higher scores for female students [17,23]. However,
other studies found no significant difference or reported that male
students supported the mandatory inclusion of environmental education,
which resulted in higher levels of awareness [24,25]. The number of male
students at the university and in the current study was low; therefore, a
possibility exists that students with a greater interest in sustainability may
have participated. The scores for concern were higher for older students,
which has been noted in the literature [26]. Ecological knowledge and the
development of understanding over time may be mainly responsible for
the higher average scores among middle-aged adults. The South Australian
study found that the ecological literacy component of environmental and
sustainability knowledge was strongly correlated with age, given one’s
accumulation of diverse life experiences. Adults in the middle age range
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(35-54 years) possessed higher levels of ecological literacy compared with
younger adults (18-34 years) [27].

In the current study, the students primarily rated their knowledge of
environmental and planetary health as fair (92.3%) or good (87.2%). The
median score was 3, while the maximum possible score for each field was
4, which indicates a moderate level of awareness. This result is similar to
those of studies in other Malaysian institutions, such as UiTM and USM,
where students exhibited considerable levels of awareness but lacked
depth in application [5,6]. Climate change, renewable energy, and waste
management were more familiar to students compared with concepts
such as the SDGs or sustainable agriculture. This disparity can limit
students’ capacity to critically evaluate the implications for healthcare
systems and healthcare delivery [8].

Study objective 2: Explore the perceptions of students toward
sustainability education and practice

Potential consequences of limited knowledge of planetary health and
sustainability: The limited understanding of concepts such as planetary
health, which connects environmental changes to human health, among
healthcare students, is concerning. For this reason, educational curricula
that integrate sustainability with public health and healthcare practices
are required. Similar gaps were observed among health sciences students
in Ethiopia, as previously mentioned. This finding was particularly
common among medical and pharmacy students, who mentioned the
inadequate coverage of sustainability in the curricula and dependence on
mass media for information on the topic as potential reasons [15]. A
Malaysian study similarly reported high levels of awareness of the SDGs
among university students, with a positive correlation between knowledge
and practice (r = 0.4). However, the authors emphasized that global
agendas, instead of curricular integration, may influence such awareness.

Educators and students have collaboratively developed sustainable
practices and worked toward implementing health-promoting practices
[16]. Nevertheless, an understanding of the interconnectedness of
sustainability issues and their health implications is crucial to
understanding the relationship between environmental changes and
human health and to engage in sustainable practices. Sustainability
education is required not only to enhance knowledge and awareness but
also to encourage a systems-thinking method, helping students
comprehend the influence of these interconnected issues on human health
and well-being.

The current results correspond with the perceptions of Ethiopian
students, 53.6% of whom regarded climate change as a serious health
concern, and students with awareness of these issues were 16.8 times
more likely to view it as a threat compared with those without awareness.
Abstract topics such as biodiversity loss have received less emphasis due
to insufficient knowledge [15]. Conversely, Malaysian students displayed
favorable attitudes toward the SDGs, and attitudes showed a strong
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correlation with practices, but a weak negative association was noted
between attitudes and practices. The level of recognition of the importance
of sustainability is high, but systemic hurdles may hinder its
implementation [2].

Student advocacy can shift the perceptions of faculty and communities.
Case studies conducted in UK and Australian institutions demonstrated the
influence exerted by students on faculty in prioritizing systems thinking
and nurturing perspectives addressing the interconnectedness of issues
such as pollution and health. In the current study, however, these topics
received less representation in the students’ responses [16]. UCT students
emphasized industrialization and human activities as contributing factors,
with 58.3% recognizing the role of health professionals in education
regarding these topics [17]. Approximately 56.3% of the Nigerian students
exhibited positive attitudes despite limited knowledge [18]. Diverse
student perspectives regarding pressing environmental threats may
necessitate system-thinking methods that bridge perceptions with health-
focused and equitable sustainability measures.

Students’ views on sustainability education and perceived obstacles:
The current study identified positive engagement and gaps that the
university could address to enhance curricular sustainability integration.
A significant proportion of the respondents (63.6%) were in favor of
sustainability education as a mandatory part of the curriculum. Improved
environmental outcomes, enhanced awareness, and behavioral changes
were mentioned as the primary advantages of such education. This agrees
with the global definitions of ESD, which seek to inculcate knowledge,
values, and actions toward a sustainable future [1].

Healthcare students preferred workshops, extracurricular activities,
and integration into current courses as delivery methods, favoring flexible
and hands-on learning experiences over traditional teaching methods.
Standalone courses were preferred by a very small percentage, likely due
to the very demanding nature of healthcare education and limited
curricular time to learn and be assessed in an additional subject. Climate
change, waste management, and sustainable resource use were the topics
of greatest interest to students, which aligns with the findings of a previous
study on environmental awareness among Malaysian students [5].

Nonetheless, 94 students expressed uncertainty regarding how
education on sustainability could enhance their careers. This may signal a
gap between sustainability concepts and their perceived importance in
health-related fields. Sustainability education may be perceived as
secondary to essential discipline content [8]. Universities should work to
make explicit to students the connections between sustainability and the
future roles of healthcare, public health, and systems thinking. This is
highlighted in the next paragraph, where an initiative from Canada is
presented.

In Canada, the Project Green Healthcare initiative involved seven
teams of medical students implementing sustainability projects within
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local healthcare settings and medical schools. The project aimed to achieve
net-zero healthcare by equipping future physicians with the knowledge
and skills for practicing environmentally responsible healthcare and also
encouraging them to become leaders in sustainability in healthcare [28].
Research conducted in 17 African nations, among undergraduate medical
students and surgical trainees, revealed low levels of knowledge on
sustainability. More than 60% of the participants stated that they did not
receive any training on the topic [29], while approximately 75% did not
engage in any sustainability-related projects. In Europe, the European
Network on Climate & Health Education proposed a framework for
incorporating climate realities into medical training [30]. In Malaysia, a
recent publication advocated a comprehensive strategy for incorporating
the SDGs and planetary health into undergraduate medical education [31].

Most students highlighted practices such as conserving water and
energy, minimizing plastic use, and recycling. These behaviors were
consistently reported during the past six months. However, while 25% of
students expressed a strong desire to participate in sustainability
programs on campus, a greater percentage of 51% were only relatively
inclined, while 24% remained neutral. This finding revealed a gap
between willingness and actual participation. The students demonstrated
the most interest in tree planting and biodiversity efforts, followed by
recycling initiatives, sustainable transportation options, waste reduction
activities, and energy conservation efforts. Campus cleanups were also
supported. A significant majority (n = 354) (83%) believed students should
actively participate in the design and execution of campus sustainability
initiatives. The current study also identified various barriers to the
incorporation of sustainability and sustainable behaviors. The main
challenges mentioned by the respondents were a lack of or low awareness,
inconvenience, and resistance to change. These findings agree with those
identified previously [4].

Study objective 3: Assess the levels of readiness of students for
sustainability education and practice

The study provided valuable insights into the level of readiness and
perceived barriers regarding sustainability education and practices.
Previous studies were conducted mainly at government universities. The
demographic and socioeconomic characteristics of the students may differ
between these two types of institutions [32].

Readiness assessment and behavioral indicators: The varying
readiness levels among the respondents may require differentiated
approaches to engage students with sustainability education. Multiple
factors, including varying levels of awareness of the relevance of
sustainability to healthcare professions, differences in perceived
feasibility to engage in sustainable practices, and confidence in their
ability to contribute meaningfully to sustainability initiatives, may be
responsible.
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Behavioral practices and sustainability engagement: Most students
highlighted practices they engaged in consistently over the past six months.
Students have adopted relatively basic, simple-to-implement individual-
level practices. However, this may also raise questions about the depth of
students’ engagement with sustainability and their readiness to engage in
more complex or systemic sustainability initiatives. There may be less
engagement with concepts such as organizational sustainability, supply
chain management, or systems-level sustainability interventions.

Organizational readiness and participation structures: Students should
actively participate in the design and execution of sustainability initiatives
on campus, suggesting a high level of readiness among students to take on
leadership and decision-making roles in campus sustainability efforts.
Students recognized the importance of student agency and participation
in driving sustainability change.

Barriers to readiness and implementation challenges: Various barriers
to incorporating sustainability and sustainable behaviors among students
were identified. The main challenges were reduced awareness among
respondents, inconvenience, and resistance to change. This agrees with
previous studies [4]. Awareness of how sustainability relates to their
professional practice or how to engage in sustainability initiatives within
their disciplines may be low. Inconvenience refers to practical constraints
that students face in carrying out sustainable behaviors. These may
include limited access to sustainable options, time constraints within
demanding academic schedules. They may also face difficulty in accessing
information about available sustainability programs.

Readiness across professional disciplines: Students across multiple
healthcare disciplines (medicine, pharmacy, dietetics and nutrition, and
others) were studied, however, specific variations in readiness levels
across disciplines were not extensively explored. Findings from the
knowledge and perception sections suggest that readiness may vary by
discipline. Medical and pharmacy students demonstrated concerns about
inadequate coverage of sustainability in their curricula. Understanding
these variations would be valuable for designing discipline-specific
approaches. The strengths and interests of each professional group vary,
and these should be leveraged to promote sustainability.

Strengths and limitations: A total of 427 students foundation,
undergraduate, and postgraduate students were studied via a validated
and pretested questionnaire. One of its limitations was that the survey was
conducted mainly among health science students at one university.
Participation was voluntary, which may have resulted in a higher
participation of students who were more interested in sustainability issues.
Moreover, the study may not have explored the participation and
voluntary responses of students who did not engage in sustainability
issues. The study was self-reported, and vouchers were provided as a
token of appreciation. This may have influenced participation in the study.
Thus, the sample may only be partially representative of the population of
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students in the courses included. The study was cross-sectional and causal
implications cannot be examined. Finally, the students’ perceptions were
collected using a questionnaire but were not triangulated with
information from other methods and sources.

CONCLUSIONS

Students’ perceived knowledge, perceptions, and readiness for
sustainability education and practice at a Malaysian private university
were assessed in the current study. Respondents showed fair to good
knowledge of environmental and sustainability issues. There were
differences noted among certain subgroups. Male students expressed
greater concern about deforestation, while older students (over 27 years)
showed heightened concerns about environmental issues. Less than 20%
of respondents had completed formal sustainability coursework,
revealing a curriculum gap. This may be a matter of concern.
Sustainability and one health courses are being developed at many
universities. Students expressed strong positive perceptions toward
sustainability education. They preferred diverse and non-conventional
delivery formats including workshops, symposia, practical sessions, and
online courses. A high level of readiness to engage with sustainability
education and participate in campus initiatives was seen. Healthcare
universities should develop and offer formal sustainability courses and
actively involve students in designing and implementing sustainability on
campus and prepare students to be future sustainability champions.

Similar studies should be carried out at other health and general
universities. Formal sustainability curricula should be developed and
integrated, with student involvement in course design and participation
in campus sustainability initiatives. This can improve student knowledge,
strengthen positive perceptions, and improve students’ level of readiness
for sustainability education and practice.
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