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 This study explores the incorporation of climate change into medical education by surveying about 700 students 
and 500 faculty at a Michigan medical school. One-way analysis of variance and post-hoc analysis assessed 
differences by role, age, and class year. Response rates were 9% and 8.4%. Findings show strong belief in human-
induced climate change, especially among students (90%), and high concern about its effects. Both groups see 
climate change as a significant health issue and are willing to reduce greenhouse gas emissions. However, 
opinions differ on integrating climate change strategies into medical practice, with students less likely than 
administrators to agree (41% vs. 52%, p < 0.05). Generational differences exist regarding emission reduction 
actions and including climate change strategies in medical practice. The study highlights the need for climate 
change education in medical curricula and calls for strategic planning, student advocacy, and tailored educational 
content. 
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INTRODUCTION 

Climate change is recognized as one of the most pressing 
challenges of our era (Climate Change, 2024). It has been 
linked to escalating climate-related disasters, affecting various 
aspects of human health. This includes an upsurge in 
respiratory and cardiovascular diseases, cancers, and a 
spectrum of neurological and psychological disorders (Haines 
& Patz, 2004; Rocque et al., 2021). Access to healthcare 
services has also become increasingly strained as climate 
events disrupt healthcare infrastructure and supply chains, 
leading to reduced availability of medical services and 
resources (Gamble et al., 2016; Salam et al., 2023). Both rural 
and urban communities are impacted by this rapidly growing 
issue, emphasizing the importance of targeted interventions 
(Zeleňáková, 2015). Furthermore, these health adversities 
disproportionately impact vulnerable groups such as the 
elderly, children, and socioeconomically disadvantaged 
communities (Gamble et al., 2016).  

Recognizing the need to address the intersection of climate 
change and public health, there is a growing acknowledgment 
of the crucial role that healthcare professionals must play in 

responding to this multifaceted challenge (Kreslake et al., 
2017). Despite this, healthcare professionals often lack the 
necessary understanding of how to address the health 
consequences of climate change (Kotcher et al., 2021; Sarfaty 
et al., 2016). A promising strategy to equip future healthcare 
providers with the necessary knowledge and skills is 
integrating climate change education into medical school 
curricula (Finkel, 2019). Yet, there is a notable lack of 
comprehensive data regarding the perspectives of medical 
school stakeholders–administrators and students–on climate 
change, its health implications, and the integration of related 
education into the curriculum. Understanding these attitudes 
is crucial for creating targeted educational interventions that 
enhance the medical community’s comprehension of climate 
change’s health impacts and the health system’s role in 
contributing to climate change (Lenzen et al., 2021; Wellbery 
et al., 2018). 

This study examines the viewpoints of the administrators 
and students at a single institution regarding climate change, 
its implications for healthcare, and their readiness to integrate 
climate change education in the medical school curriculum. 
Including administration as part of the study population 
allows for a comprehensive understanding of institutional 
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readiness and reservations regarding this topic. The insights 
gleaned from this study will lay the groundwork for crafting a 
climate change education framework at a single institution. 
Additionally, the findings have broader implications, 
potentially guiding the development of similar educational 
programs at other medical institutions.  

METHODS 

Population of Interest 

The study focuses on medical students and administrators 
at a single institution. The aim of this study was to explore the 
perspectives of administrators and students at Michigan State 
University College of Human Medicine (MSU CHM) on climate 
change education and its health implications.  

 Survey Development 

The two surveys were developed referencing studies 
focusing on understanding perspectives on climate change and 
education initiatives (Moretti et al., 2023; Müller et al., 2023; 
Silverwood et al., 2024). The final student survey consisted of 
20 questions while the administrators survey consisted of 21 
questions. Questions were designed to assess interest and 
integration of climate change education into curricula, beliefs 
regarding climate change, and individuals’ perceptions on how 
climate change impacts clinical practice and patient care. 
Basic demographic information including participants’ 
gender, age, field of interest and geographic location was also 
collected. The survey was underwent review by two faculty 
advisors and received approval from the Michigan State 
University Institutional Review Board. 

 The survey was distributed to approximately 700 students 
and 500 administrators via email. Participants were allotted 
two months to complete the survey, during which time one 
additional reminder was sent. No incentives were used. The 
survey was administered through Qualtrics digital software 
Version XM ©2020 and all data collected was anonymized. 

 Data Analysis 

The analyses were performed using the statistical software 
for the social sciences from IBM in Chicago, IL. For the 
analysis, a p value of less than 0.05 was considered statistically 
significant. Summary statistics, including the mean and 
standard deviation, were computed to provide an overview of 
participant characteristics and question responses. 
Additionally, one-way analysis of variance and post-hoc 
analyses were used to examine the impact of role 
(administrators vs. students), age, and class year (M1, M2, M3, 
and M4) on survey responses.  

RESULTS 

Participant Demographics 

A total of 64 students and 42 faculty participated in the 
survey (response rates of 9% and 8%, respectively). Within the 
administrators’ survey, individuals were given the opportunity 
to indicate if they were part of faculty or administration. 

Notably, nine individuals identified themselves as part of 
administration, constituting 21% of the respondents, while the 
rest served as faculty (n = 33).  

 Among the student respondents, ages ranged from 22 to 
62 years, with a mean age of approximately 29 years. A 
majority of the respondents (61%, n = 39) indicated that they 
have lived in Michigan the longest, suggesting that the sample 
predominantly consists of local students, reflective of the 
school’s overall student body population. Participants were 
distributed across different community campuses at MSU 
CHM, with a notable split between urban (84%, n = 53) and 
rural (16%, n = 10) settings. The academic representation 
included students from all years in medical school. Regarding 
specialty interests, the data showed a preference for Family 
Medicine, Internal Medicine, and Pediatrics, with other 
interests shown in Table 1.  

Of the administrators, ages ranged from 29 to 86 years, 
with a mean age of approximately 52 years. The majority of 
respondents were based out of the East Lansing and Grand 
Rapids campuses at MSU CHM, with some at other community 
campuses including Flint, Southeast Michigan, and the Upper 
Peninsula. Most respondents (64%, n = 27) indicated Michigan 
as the state in which they lived the longest. The number of 
years that administrators have been part of the college ranged 
from 0 to 53 years, with 11 years as the average length of time. 
Within administrators, clinical and nonclinical faculty 
completed the survey. Their indicated specialties are shown in 
Table 1.  
Climate & Education  

For administrators, 56% (n = 24) of respondents believed 
that climate change is caused mainly by human activities, with 
10% (n = 4) believing it is from natural environmental changes. 
When asked about how worried participants are about the 
effects of global warming, 7% (n = 3) responded not at all, 38% 
(n = 16) as somewhat worried, and 54% (n = 22) as very worried 
(Figure 1). 

Table 1. Participant characteristics 

Field Students 
(N = 64) 

Faculty/admin 
(N = 42) 

Age (inter-quartile range) 29 (22-62) 52 (29-86) 
Primary residents in Michigan: N (%) 41 (81) 27 (64) 

Specialty: N (%)* 

Anesthesiology 6 (9) - 
Dermatology 2 (3) - 

Emergency medicine 13 (20) 1 (2) 
ENT 4 (6) - 

Family medicine 20 (31) 2 (5) 
General surgery 9 (14) - 

Internal medicine 20 (31) 4 (9) 
Neurology 1 (1) - 

OBGYN 11 (17) 2 (5) 
Ophthalmology 1 (1) - 

Orthopedics 5 (8) - 
Other 6 (9) 24 (57) 

Pathology 2 (3) - 
Pediatrics 14 (22) 4 (9) 

PM&R 4 (6) - 
Psychiatry 9 (14) 1 (2) 
Radiology 1 (1) 1 (2) 
Urology 2 (3) - 

Note. *Can list multiple specialties of interest 
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 Among students, 90% (n = 58) of respondents identified 
that climate change is caused mostly by human activities, with 
6% (n = 4) indicating they are unsure of its source. When asked 
how worried participants are about the effects of global 
warming, 6% (n = 4) responded not at all, 50% (n = 33) as 
somewhat worried, and 44% (n = 29) as very worried (Figure 1).  

Perceptions Around Climate Change  

When asked whether or not the respondent believed 
climate change is a significant health issue, 78% (n = 32) of 
administrators indicated yes (Figure 2). Regarding the link 
between health and climate change, 59% (n = 25) of 
respondents selected that they know enough about it to 
discuss it casually, 30% (n = 14) said they knew a good amount, 
and 9% (n = 4) responded that they did not know anything 
about the link. 76% (n = 33) and 31% (n = 15) of respondents 
indicated that they have taken measures to rescue greenhouse 
gas emissions in their personal lives and clinic, respectively.  

Of administrators, 84% (n = 28) believed climate change 
will affect health outcomes in their respective practice areas. 
In terms of the importance of educating patients on climate 
change, 14% (n = 2) responded with very important, 57% (n = 
8) as moderately important, and 29% (n = 4) as not at all 
important. 21% (n = 3) of participants do not feel confident in 
explaining climate change to patients. Regarding whether 
climate change should be a part of medical practice, 52% (n = 
22) responded yes, 30% (n = 12) as maybe, and 17% (n = 7) as 
no (Figure 3). When asked if climate change should be 
incorporated into medical school curricula, as opposed to 
medical practice, 53% (n = 16) responded yes, 44% (n = 17) with 
maybe, and 13% (n = 5) with no.  

In the student cohort, 72% (n = 47) indicated that they 
believe climate change is a significant health issue (Figure 2), 
with the majority attributing these changes to human 
activities (90%, n = 60). The majority of respondents, at 72% (n 
= 47), said they know enough about the link between climate 
change and health to discuss it casually, with 12% (n = 8) 
knowing a good amount and 15% (n = 10) not knowing 
anything about the link. 53% (n = 36) of participants indicated 
that they have taken measures to rescue greenhouse gas 
emissions in their personal lives.  

63% (n = 40) of student respondents believe climate change 
will impact health outcomes in their future practice area. With 
regard to discussing climate change-related topics with 
patients, 12% (n = 8) said it was very important, 51% (n = 33) 
selected moderately important, and 36% (n = 23) said it was 
not important at all. When asked if climate change mitigation 
and adaptation strategies should be part of medical practice, 
41% (n = 26) responded as yes, 31% (n = 20) as maybe, and 28% 
(n = 18) as no (Figure 3). A subsequent question about whether 
or not climate change should be integrated more into the 
medical curricula yielded response rates of 41% (n = 26), 31% 
(n = 20), and 28% (n = 17) as yes, maybe, and no, respectively.  

Facilitators and Barriers  

The top 3 most cited topics that administrators and student 
participants deemed worthy of adding to the curriculum were 
the effects of climate on health (heat stroke, asthma), natural 
disasters and access, and the impact of healthcare on the 
environment. When asked about the most significant barriers 
to implementing changes to the curriculum, the top 3 reasons 
were that competing interests exist (students will be impacted 

 
Figure 1. Student (n = 64) and administrators’ (n = 41) degree 
of concern about climate change (n = 109) (Source: Authors’ 
own elaboration, using data from Michigan State University 
Department of Statistics) 

 
Figure 2. Student (n = 64) and administrators’ (n = 41) 
perception on the significance of climate change as a health 
issue (Source: Authors’ own elaboration, using data from 
Michigan State University Department of Statistics) 

 
Figure 3. Student (n = 63) and administrators’ (n = 41) opinion 
on whether climate change mitigation and adaptation 
strategies should be a part of medical practice (Source: 
Authors’ own elaboration, using data from Michigan State 
University Department of Statistics) 
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by other topics more than climate change), lack of available 
curriculum on climate change relevant to medical students, 
and that administrators do not have knowledge or awareness 
of climate change topics (Figure 4).  

Students were given the opportunity to indicate which 
resources they would find most helpful for learning more 
about the health impacts of climate change. 25% (n = 27) of 
respondents selected a dedicated intersection as the most 
useful resource. Intersessions are month-long electives 
offered at MSU CHM to first- and second-year students, and 
they correspond to specific topics. Slides integrated into 
lectures and dedicated lectures were also identified as helpful 
resources by 21% (n = 22) and 18% (n = 19) of students, 
respectively.  

Differences Between Administrators and Students 

In comparing these two groups, two questions resulted in 
statistically significant differences in the following two 
questions: “Have you taken measures to avoid greenhouse gas 
emissions (carbon dioxide, methane, and nitrous oxide) in 
your life?” (p = 0.02) and “Should climate change mitigation 
and adaptation strategies be a part of medical practice?” (p < 
0.001). While the majority in both groups selected that they 
have taken measures to avoid greenhouse gas emissions, 22% 
(n = 15) of student respondents said they have not and do not 
plan on doing so compared to 35% (n = 15) of administrators. 
10% (n = 7) and 11% (n = 5) selected no but said they plan on 
doing so, and 13% (n = 9) and 21% (n = 9) said they did not 
know in the student and administrator cohorts, respectively.  

More significant variability existed in the administrators’ 
responses about whether or not climate change mitigation and 
adaptation strategies should be part of medical practice. 52% 
(n = 22) of respondents indicated yes, 31% (n = 13) indicated 
maybe, and 17% (n = 7) said no. Student responses to this 
question demonstrated 41% (n = 26) yes, 31% (n = 20) maybe, 
and 28% (n = 18) no. All other questions mentioned in the 
surveys had no statistically significant differences between 
these two groups.  

DISCUSSION 

The findings of this study reveal alignment in perspectives 
between administrators and students regarding the 
importance of climate change education within medical 
curricula at a single institution. Despite the diversity in 
demographic backgrounds, namely age and professional 
experience, there is a mutual acknowledgement of climate 
change as a critical issue that intersects with healthcare. 

 Irrespective of their role within the medical school, most 
respondents recognize the necessity of equipping healthcare 
professionals with the knowledge to mitigate the health 
consequences of climate change. However, there was a 
significant difference between student and administrator 
perceptions of the causes of climate change, with significantly 
more students attributing climate change to human-related 
causes (90% vs. 56%, p < 0.5). This was also lower than the 
general population in West Michigan according to the 2023 
climate change survey conducted by Yale Climate Opinion 
Maps (2023).  

Nevertheless, administrators are more likely than students 
to agree that climate change mitigation and adaptation 
strategies should be integrated into medical practice and 
curricula (53% vs. 41%, p < 0.5). This collective viewpoint 
emphasizes the necessity of incorporating climate change 
education into the medical curriculum. Numerous studies have 
corroborated these findings (Rabin et al., 2020; Wellbery et al., 
2018). For example, Maxwell and Blashki (2016) argue for the 
inclusion of climate change in medical education to prepare 
students for clinical practice in a changing climate, to promote 
public health and eco-health literacy, and to strengthen 
graduate attributes.  

Despite recognition from intergovernmental 
organizations, health associations, and health professions 
schools regarding the importance of preparing physicians for 
the health impacts of climate change, medical school curricula 
have lagged in integrating targeted training on this topic 
(Wellbery et al., 2018). This disconnect between 
acknowledgment and implementation is evidenced by a survey 
conducted by AMA, which found that only half of US-based 
medical school programs offer education on climate-health 
(Mallon & Cox, 2022). This gap is likely not due to a lack of 
awareness of the health impacts of climate change but rather 
to a range of barriers that impede the integration of climate 
change education into the medical curriculum (Moretti et al., 
2023; Sarfaty et al., 2016). This study corroborates these 
findings. Although the majority of both administrators and 
students acknowledge that climate change will affect health 
outcomes in their future practice areas (85% and 63%, 
respectively), climate change is not currently included in the 
institution’s curriculum. 

Integrating climate change education into medical 
curricula faces several significant barriers. One key challenge 
is the time demanding nature of existing programs, which 
leaves little room for new topics due to time constraints and 
competing curricular priorities (Moretti et al., 2023; Sarfaty et 
al., 2016). Additionally, there is a lack of faculty expertise in 
climate change and health topics, which hinders the 
development and delivery of relevant content. Moreover, 

 
Figure 4. Administrators’ perception of barriers to 
incorporating climate change topics into medical school 
curricula (n = 35) (Source: Authors’ own elaboration, using 
data from Michigan State University Department of Statistics) 
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existing curricular structures and the perceived relevance of 
climate change to clinical practice create difficulties in finding 
appropriate entry points for integrating this crucial topic. 
Results from this study reflected these barriers.  

Consequently, overcoming these obstacles necessitates 
strategic planning, resource allocation, and the cultivation of 
an institutional culture that values and promotes the inclusion 
of climate change and health topics in medical education 
(Genn, 2020; Rybol et al., 2023). 

 Tailoring educational content that addresses these 
barriers could foster a deeper understanding of climate 
change’s health implications (Maxwell & Blashki, 2016). 
Madden et al. (2020) propose using indicators to measure and 
monitor the inclusion of climate change and environmental 
sustainability in health professionals’ education. This 
approach suggests a strategic shift towards embedding climate 
change more explicitly in medical training, addressing the 
need for comprehensive climate and health education to 
inform diagnosis, treatment, and prevention of disease across 
all medical specialties (Maxwell & Blashki, 2016).  

Medical students have a unique role in catalyzing climate 
change education by actively pushing for its incorporation into 
their curricula and thereby bridging the gap between current 
educational content and the urgent need for understanding 
climate-related health impacts (Rabin et al., 2020). Student-
driven advocacy and demand for relevant education would not 
only highlight the importance of climate change in healthcare 
but also encourage academic institutions to prioritize and 
integrate climate change topics into medical training. 
Ultimately, this proactive involvement from students can 
enhance future healthcare professionals’ preparedness to 
address the health challenges posed by climate change. 

While this study offers valuable insights and lays the 
groundwork for similar investigations at other institutions, 
there are several limitations. A notable limitation is the low 
response rates of 9% for students and 8.4% for administrators, 
which may not fully represent the diverse viewpoints within 
the institution and could introduce response bias. The study’s 
reliance on email distribution for surveys might have 
contributed to low response rates, potentially skewing the 
representation of viewpoints on climate education. The 
study’s focus on a single institution may also not capture the 
variability in educational priorities and resources available at 
other medical schools.  

Additionally, the reliance on self-reported data introduces 
the possibility of social desirability bias, given the emphasis on 
addressing climate change. Despite these limitations, the 
study successfully identifies critical areas for developing 
targeted educational interventions and curriculum 
modifications. 

CONCLUSION 

In conclusion, the study highlights the interest among both 
administrators and students in climate change education and 
identifies shared concerns and perceived barriers to its 
integration into medical curricula. These insights provide a 
valuable foundation for developing targeted educational 

interventions and curriculum modifications. Addressing the 
identified barriers and leveraging common interests could 
significantly enhance the medical community’s capacity to 
respond to the health challenges posed by climate change. 
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