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Background: Health professionals such as physicians and nurses may play an 
important role in the transformation process towards a healthy, sustainable 
and climate-sensitive society. However, little is known about their climate-
specific health literacy. This study aimed to assess knowledge regarding climate 
change and its impacts on health and climate-specific health literacy in health 
professionals.

Methods: In July/August 2022, a cross-sectional, questionnaire-based study was 
carried out at the University Hospital Regensburg, Germany, to assess climate-
specific health literacy in nurses and physicians from various clinical specialties. 
Descriptive and exploratory statistical analyses were performed.

Results: The study population consisted of 142 participants (57.7% women; 
response rate: 24,7%). Most participants (93%) considered climate change to 
be  highly relevant. However, only 12% of respondents stated to be  very well 
informed regarding the general consequences of climate change. Although 57% 
of all participants had never mentioned climate change in relation to health to 
their patients, participants with higher levels of knowledge regarding the effects 
of climate change were more likely to mention it compared to those with lower 
levels of knowledge. The most frequently stated obstacle to integrate the topic of 
climate change in clinical work was lack of time during work (79%), not enough 
information (42%) and lacking materials (39%). Differences between health 
professions were apparent.

Conclusion: The results of our survey suggest that the current state of climate-
specific health literacy differs between different groups of health professionals. There 
is a need to improve health professionals’ levels of climate-specific health literacy and 
to increase the potential in interprofessional cooperation regarding planetary health.
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1. Introduction

Climate crisis is seen as the biggest global health threat in the 21st century (1). There is a 
broad scientific consensus about the urgency of transformative action to limit climate change 
(2). Every year, 150,000 deaths could be avoided by more ambitious climate protection in 
Germany (3). Climate-specific health literacy might be crucial for climate change mitigation and 
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improving individual and planetary health (4). According to Reismann 
et  al., the concept of climate-specific health literacy encompasses 
knowledge about the present and long-term health risks of climate 
change and knowledge about the health co-benefits of health 
promoting behaviours related to climate change. Moreover, the 
concept includes emotional integration of knowledge and feelings of 
concern related to climate change and health and the ability to 
implement this knowledge into action and climate-friendly behaviour 
(4). Planetary health is defined as “the health of human civilization 
and the natural systems on which it depends” (5).

The health care sector, aiming at protecting the human health, is 
a relevant player in the needed transformation process towards a 
climate sensitive and thus healthier society as it has an impact on 
climate and environment, and at the same time supports society in 
health and disease. Nurses and physicians, who have important roles 
within the health care sector, regularly rank first in relevant 
international surveys in regard to society’s trust in them and their 
recommendations (6–9). Since the climate crisis has numerous 
consequences for health, health professionals nowadays have a great 
opportunity and responsibility to make appropriate use of the trust 
placed in them to promote climate-sensitive societies (10). In their 
daily work routine, health professionals have a lot of opportunities to 
address climate change and health. This can enable patients to become 
more climate-sensitive themselves and thus protect the climate and 
be  better prepared to deal with the inevitable impacts of climate 
change (4). Furthermore, health professionals can contribute to health 
promotion and sustainable development through their own behaviour, 
e.g., healthy and sustainable nutrition and active transportation. These 
enumerated behaviours require the aforementioned climate-specific 
health literacy.

Therefore, the climate-specific health literacy among health 
professionals plays an important role in tackling climate crisis and in 
coping with climate crisis related impacts. It is particularly important 
that different health professionals work together on this issue and 
create synergies. However, until now, little is known about the climate-
specific health literacy of health professionals. To our knowledge, 
there has been no study in the German-speaking world that has 
investigated the climate-specific health literacy among health 
professionals (11). What is the current state of climate specific health 
literacy among health professionals? Does the status differ between the 
different health professions? What are obstacles and what is conducive 
to the development and exercise of this skill? To answer these 
questions, we  conducted the following study at a German 
university hospital.

2. Materials and methods

2.1. Setting and time

During July and August 2022, we conducted a cross-sectional, 
questionnaire-based study on climate-specific health literacy in health 
professionals (nurses and physicians) of the University Hospital 
Regensburg (estimated number of people who were invited to 
participate n = 575), Germany. The link to the online questionnaire 
was distributed by email, by posters and by direct talks to employees 
of all levels of seniority aged at least 18 years.

All participants gave informed consent to the anonymous and 
voluntary data collection. The study protocol was approved by the 
ethics committee (University of Regensburg), approval number 
22–2893-101.

2.2. Study instrument

We designed an online-based questionnaire in German language 
with 22 items using LimeSurvey Professional (12). The questionnaire 
consisted of closed-ended questions with single (yes/no) or multiple-
choice items or 5-point Likert-type items. 13 questions originated 
from a questionnaire that was developed based on scientific literature 
by Reismann et al. (4). These questions have been used before and 
showed good face validity (4, 13). Another three questions from this 
tool were adapted to our target group and six new self-generated 
questions were added to the survey: status quo, barriers, and enabling 
factors of climate-specific health literacy of health professionals. The 
English version of the questionnaire used in the present study is 
shown in Supplementary material 1.

The questionnaire consisted of four sections, namely: (1) 
Demographic characteristics (four questions on gender, age, job 
(physician or nurse) and medical discipline); (2) Self-assessed 
awareness and knowledge of climate change in general and willingness 
for climate friendly behaviour (seven questions); (3) Climate change 
and health (four questions); (4) Climate change mitigation in the 
healthcare system and climate-sensitive health advice (seven 
questions). The questionnaire was pilot tested in health professionals 
(n = 25) and was revised accordingly. Reporting was voluntarily for 
each question.

2.3. Data analysis

We carried out descriptive statistics and exploratory data analyses. 
For categorical data, we  computed frequencies and proportions. 
Medians and interquartile ranges were computed for continuous data. 
We  used multivariate regression analyses to examine relations of 
gender, age, job and self-assessed knowledge regarding climate change. 
We employed ordinal logistic regression for responses on the ordinal 
scale (e.g., Likert scale) and logistic regression for binary responses. 
We  adjusted all regression models for the potential confounding 
variables of age and gender. All tests were two– sided and a value of p 
of <0.05 was deemed statistically significant. R (statistical software 
version 4.2.1) was used for the statistical analyses (14).

3. Results

3.1. Demographic characteristics

Of the 575 health professionals receiving the link to the 
questionnaire, 180 filled in the online questionnaire. Of these, 38 were 
excluded due to missing information on gender, age, and job leading 
to an analytic sample of 142 participants (57.7% women; response rate 
24,7%), including 84 physicians and 58 nurses. Most participants 
worked in internal medicine (34%), followed by surgery (30%) and 
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anaesthesia (13%). While physicians and nurses from internal 
medicine and surgery were almost equally represented (52% vs. 48% 
/ 53% vs. 47%), mainly physicians took part from anaesthesia (94% vs. 
6%). Participants were aged 18 to 63 years. The median age was 
38 years in physicians and 45 years in nurses (Table 1).

3.2. Self-assessed awareness and 
knowledge of climate change in general 
and willingness for climate friendly 
behaviour

The majority of the participants (93%) considered climate change 
to be  (very) important. Self-assessed knowledge about the 
consequences of climate change was stated to be very good by 12%, 
good by 45%, moderate by 40% and rather low by 3%, respectively. 
Physicians reported higher levels of willingness to pay higher prices 
for climate-friendly products (p < 0.05) and to ride a bike (p < 0.05) 
compared to nurses (Figure 1). Compared to men, women (physicians 
and nurses) were more willing to eat a vegetarian (p < 0.001) or vegan 
(p < 0.01) diet. Also, participants with higher level of self-assessed 
knowledge regarding the general consequences of climate change were 
more likely to eat vegetarian diet (p < 0.05), and to volunteer for 
sustainability (p < 0.05) compared to participants with lower levels of 
self-assessed knowledge.

Most participants (81,9%) considered knowledge about health 
co-benefits followed by knowledge about health benefits (81,8%) as 
very likely or likely to increase their willingness for climate-friendly 
behaviour. Acting together in the peer group or acting as role models 
was identified as a reinforcing factor by the majority of participants 
(70 and 65%, respectively).

3.3. Climate change and health

Most of the participants affirmed climate change as a (very) likely 
cause of global health problems and a (very) likely risk factor for their 
own and their patients’ health (83, 71, and 77%, respectively). 
Compared to physicians, nurses more frequently reported climate 
change as a (very) likely cause of global health problems (90% vs. 80%) 
and as a (very) likely risk factor related to the health of their own 
patients (85% vs. 73%) and their own health (88% vs. 58%).

Physicians affirmed they had already heard about global 
malnutrition (81%), infectious diseases (76%), respiratory symptoms 
(75%) and heatstroke (74%). Nurses had most often heard of 
respiratory symptoms (79%), global malnutrition (78%), infectious 
diseases (67%) and cardiovascular issues (64%) (see Figure 2).

3.4. Climate change mitigation in the 
healthcare system

When asked if medical professionals should be  committed to 
climate change mitigation to ensure long-term health, 75% of 
physicians responded, “yes definitely” or “rather yes,” while 18% chose 
“neither nor” and 6% “rather no.” Nurses’ responses were similar with 
69, 28, and 3%, respectively.

Health workers stated that medical staff should be committed to 
sustainability in form of “reducing plastic” (80% of physicians, 88% of 
nurses), “research on climate change and health” (68% of physicians, 
53% of nurses), “information campaigns” (43% of physicians, 48% of 
nurses) and “education of patients” (36% of physicians, 33% of nurses), 
see Figure 3.

3.5. Climate-sensitive health advice

Most participants (57%) never mentioned climate change in 
relation to health in their clinical context. Participants with higher 
levels of knowledge regarding the effects of climate change were more 
likely to mention it (49%) compared to those with lower level of 
knowledge (34%). While surgery physicians were less likely to 
mention climate change in relation to health in contrast to internal 
medicine physicians (21% versus 57%), surgical nurses were more 
likely to mention the connection (60%) than internal medicine 
nurses (52%).

“Time to be able to address the topic in my daily work” (79% of 
physicians and nurses), “Information about the scientific background 
of the topic” (36% physicians / 52% nurses), “Materials, that I can use 
to explain the topic” (35% physicians/ 47% nurses) was selected as 
helpful to better educate the patients about climate change and health.

4. Discussion

The key findings from our work were that the participating health 
professionals viewed the climate crisis as an important issue and 
recognized the connection between the climate crisis and health. 
Furthermore, the majority of health professionals surveyed did not 
have sufficient knowledge regarding climate-specific health literacy. 

TABLE 1 Demographic characteristics of respondents according to job 
(physician/nurse) (n  =  142).

Physicians (n  =  84) Nurses (n  =  58)

Gender

Women (n = 82) 35 47

Men (n = 60) 49 11

Non-binary (n = 0) 0 0

Age

Median (25th percentile 

– 75th percentile)

38.0 (31.0–45.0) 44.5 (29.0–51.8)

Specialization

Internal Medicine 

(n = 48)

25 23

Surgery (n = 43) 23 20

Anesthesia (n = 18) 17 1

Radiation/ Nuclear 

Medicine (n = 9)

5 4

Others* (n = 22) 13 9

NA (n = 2) 1 1

Others*: Ear/ Nose/Throat Medicine (n = 6), Ophthalmology (n = 6), Dermatology (n = 5), 
Neurology (n = 3), Pediatrics (n = 2).
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Obstacles to develop and practice these skills are primarily a lack of 
time and a lack of information and materials, with nurses citing the 
latter two most often. Components of climate-sensitive health literacy 
differ across health professions. In perspective, there is scope for 
improvement, for example through more education and better 
information material. These findings are in line with previous study 
results, where large proportion of participants also reported not being 
well informed about the consequences of the climate crisis or being 
prevented by, e.g., lack of time from counselling their patients (15, 16).

Study participants were ready to adopt various climate-friendly 
behaviours for example, riding a bicycle or using public transport 
instead of driving a car, eating a vegetarian diet and paying a higher 
price for climate-friendly products. These actions affect the health 
professionals individually in their daily lives and, in part, already 
actively protect the climate and their own health as health co-benefits.

However, the fact that a large proportion of health professionals 
themselves have never addressed the issue of climate crisis in relation 
to their patients’ health in their clinical work indicates that it is 
important to educate health professionals that by doing so they can 
positively impact their patients and support and improve their 
climate-specific health literacy.

4.1. Climate-specific health literacy

The aforementioned concept of climate-specific health literacy, 
with its various components mentioned above, can be an important 

tool for taking climate action. If health professionals were themselves 
well trained in climate-specific health literacy, and had good resources 
to educate patients about relationships between the climate crisis and 
health, great potential could be tapped. In their study, Reisman et al. 
were able to show that patients who were informed by physicians 
about the consequences of the climate crisis on their health had higher 
awareness about climate related health risks and behaved in a more 
climate-sensitive manner (4). In a study in university students, Weber 
et al. (13) confirmed this assumption and showed that students who 
reported to be better informed about the relationship between the 
climate crisis and health were consistently more willing to engage in 
climate-friendly behaviours and actually did so. Other studies also 
indicated that the climate crisis becomes more tangible for people 
when the consequences for their health are brought to the fore: People 
are more motivated to take climate action when they know about the 
impact on their own health (17, 18).

Information about the climate crisis has a greater reach when it is 
health-related than other types of information about the climate crisis 
(18). In line with previous data, our findings suggest that the climate 
crisis is still seen as a global health problem rather than a problem for 
one’s own health or for the health of one’s own patients (4, 18). This 
finding underlines the importance of direct education of patients by 
health professionals, as both trusted advisors and role models, 
regarding the impact of the climate crisis on health.

As the climate crisis is no longer a remote optional event that can 
be prevented in its entirety, and thus numerous impacts on human 
health are already being experienced today (19), health professionals 

FIGURE 1

Willingness to engage in climate-friendly behaviour in different behaviour-items by physicians and nurses, Percentage of respondents who self-
reported their willingness to implement health co-benefits in everyday life. Multiple choice was possible, n  =  142.
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FIGURE 2

Participants’ awareness of health-related effects of climate change, Multiple choice was possible, n  =  142.

FIGURE 3

In what way do you think medical staff should support sustainability and preventive health protection? Multiple Choice was possible, n  =  142.
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should not only demand climate protection and mitigation measures, 
but also actively invest in the adaptation of their patients and educate 
them about health risks through appropriate counselling (20).

4.2. Interprofessional training and team 
collaboration

The results of our survey suggest that the current state of climate-
specific health literacy differs between the two different groups of 
health professionals under study. These differences, e.g., in risk 
perception and counselling, are not yet fully investigated. A potential 
explanation could be that the respective professional groups spend 
different amounts of time with patients and thus have different 
amounts of time to talk about the topic. Another explanation could 
be that the topic has been taught to different degrees so far. To our 
knowledge, the topics of climate crisis and health/planetary health 
have not yet been comprehensively integrated into the compulsory 
curricula of nursing and medical students. Nevertheless, there is great 
potential in this area, for which basic ideas already exist (21). Further 
research is needed to explain the differences in climate-specific health 
literacy among the professions to then best develop and promote them 
subsequently. Furthermore, we see great potential in interprofessional 
cooperations. There is consensus that interprofessional working 
among health professionals is important for safe and successful patient 
care (22–24). This may also be the case when addressing the issue of 
the climate crisis and health/ planetary health. It is already within the 
basic understanding of this discipline that planetary crises can only 
be  confronted together in a transdisciplinary manner, as their 
magnitude and significance involve numerous fields (25). For this 
reason, too, successful interprofessional working can and should 
be fostered through appropriate promotion of the necessary skills in 
education and training (24). One possible interprofessional activity is 
through simulation, in which the different health professional learners 
carry out consultations together addressing climate related health 
problems and education with simulated patients, followed by 
debriefing and reflection (26).

4.3. Barriers and promotion to 
climate-specific health literacy for health 
professionals

Looking for the main obstacles for health professionals including 
climate-specific health advice in their work, our questionnaire mainly 
revealed the three obstacles lack of time, lack of information 
and materials.

Nurses are working under great time pressure, which has been 
exacerbated during the COVID-19 pandemic, and therefore do not 
have time to educate their patients on additional topics (27, 28). 
Nevertheless, health care professionals are committed to protecting 
human life (29) and to participate in the preservation of the natural 
foundations of life in view of their importance for human health (30). 
Recommendations for effective policy-level engagement already exist 
for staff with limited time (31). To integrate climate sensitive health 
advice in communication with patients, measures are needed to 
support nurses and physicians and to create opportunities to perform 
this important task. One approach could involve health insurance 

providers in Germany compensating physicians to provide climate-
sensitive health advice, although this would probably not solve the 
time problem.

It would be  preferable if climate change resilience education 
became part of all health professional curricula and was illustrated 
with relevant and everyday clinical examples, e.g., in form of burdens 
and risks of vulnerable groups. An approach already occasionally 
implemented by physicians takes patients’ concerns as an opportunity 
to include planetary health references in the consultation where 
appropriate (32).

Further research is needed to develop and evaluate methods that 
enable health professionals to provide climate sensitive health advice 
despite time constraints.

Many participants in our study stated that they need more 
knowledge and materials to better educate patients about the topic. 
Therefore, we agree with the demands of Guzman et al. as well as the 
Lancet Policy Brief Germany 2019 & 2021 (33) and the resolution of 
the 126th German Medical Congress (34) that the topic of climate 
crisis and health/ planetary health should be an obligatory part of the 
education and training of health professionals (35). It has been shown 
that health professionals (15) and students (36) are interested in this 
topic and appreciate an integration in their education. Experiences, 
ideas and concepts of what planetary health education could look like 
have already been outlined in studies and models (35, 37–40).

4.4. Strengths and limitations

As one of the first studies in a German maximum care hospital, 
we were able to survey physicians and nurses and compare the answers 
depending on profession and specialty. Although fewer nurses 
participated in the questionnaire, the proportions are better balanced 
than in previous studies.

Although our sample size is not very large it was possible to 
identify trends and to derive first exploratory results. As in all self-
report methods, the answers to our questionnaire might be affected 
by social desirability.

While the study provides initial exploratory quantitative results, 
further multicenter and multinational mixed methods studies 
including qualitative methods are needed.

Selection bias could be present if mainly individuals interested in 
the topic of climate change participated in the study. This might distort 
our results to the extent that climate-sensitive health literacy appears 
to be more developed than it actually is. Our questionnaire focused 
mainly on climate-specific knowledge, thus leaving out some relevant 
planetary health references. A broader approach that also focuses on 
other planetary crises in addition to the climate crisis would also 
be very important and should be focused on in future work.

5. Conclusion

In conclusion, our study demonstrates that the health professionals 
surveyed perceive the relationship between climate crisis and health 
as an urgent issue and are aware of numerous impacts of the climate 
crisis on health. Respondents largely indicate that health professionals 
should advocate for climate action to ensure long-term health. 
Nevertheless, the majority has not yet mentioned the connection in 
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their daily clinical work. The primary obstacles preventing 
interviewees from carrying out climate action during their work 
include a lack of time, materials and information. In private, however, 
the study participants are mainly already willing to engage in climate-
protecting behaviour such as active mobility and a plant-based diet. 
There is a need for strengthening the climate-specific health literacy 
of health professionals and for the establishment of concepts that 
make climate-sensitive health advice possible despite the lack of time. 
In practice, a broad implementation of education on climate crisis and 
health and planetary health is needed, for example based on existing 
proposals. These actions underscore, the critical role of health 
professionals during the climate crisis, promoting both healthy and 
sustainable societies.

Data availability statement

The datasets presented in this article are not readily available 
because of privacy restrictions. Requests to access the datasets should 
be directed to the corresponding author.

Author contributions

LA, LR, ML, CB, JS, AW, and CJ contributed to the conception 
and design of the study and directly participated in interpretation of 
the results, provided critical comments to the manuscript and revised 
the text. LA and LR provided the questionnaire. LA performed the 

data collection and data preparation, performed the statistical analysis 
and data presentation, and wrote the first draft of the manuscript. CJ 
and AW supervised the project. All authors contributed to the article 
and approved the submitted version.

Conflict of interest

The authors declare that the research was conducted in the 
absence of any commercial or financial relationships that could 
be construed as a potential conflict of interest.

Publisher’s note

All claims expressed in this article are solely those of the authors 
and do not necessarily represent those of their affiliated 
organizations, or those of the publisher, the editors and the 
reviewers. Any product that may be evaluated in this article, or claim 
that may be made by its manufacturer, is not guaranteed or endorsed 
by the publisher.

Supplementary material

The Supplementary material for this article can be found online 
at: https://www.frontiersin.org/articles/10.3389/fmed.2023.1236319/
full#supplementary-material

References
 1. Costello A, Abbas M, Allen A, Ball S, Bell S, Bellamy R, et al. Managing the health 

effects of climate change: lancet and University College London Institute for Global 
Health Commission. Lancet. (2009) 373:1693–733. doi: 10.1016/S0140-6736(09)60935-1

 2. IPCC, 2023: Sections. In: [Core Writing Team, Lee H and Romero J, editors.]. 
Climate Change 2023: Synthesis Report. Contribution of Working Groups I, II and III to 
the Sixth Assessment Report of the Intergovernmental Panel on Climate Change.  Geneva, 
Switzerland: IPCC (2023) pp. 35–115.

 3. Hamilton I, Kennard H, McGushin A, Höglund-Isaksson L, Kiesewetter G, Lott M, 
et al. The public health implications of the Paris agreement: a modelling study. Lancet 
Planetary Health. (2021) 5:e74–83. doi: 10.1016/S2542-5196(20)30249-7

 4. Reismann L, Weber A, Leitzmann M, Jochem C. Climate-specific health literacy 
and medical advice: the potential for health co-benefits and climate change mitigation. 
An exploratory study. J Climate Change Health. (2021) 4:100072. doi: 10.1016/j.
joclim.2021.100072

 5. Whitmee S, Haines A, Beyrer C, Boltz F, Capon AG, Souza Dias BF de et al. 
Safeguarding human health in the Anthropocene epoch: report of the Rockefeller 
Foundation–lancet commission on planetary health. Lancet (2015); 386:1973–2028, doi: 
10.1016/S0140-6736(15)60901-1

 6. Clemence M, King L. Ipsos veracity index 2022: Ipsos Mori; (2022). Available at: 
https://www.ipsos.com/en-uk/ipsos-veracity-index-2022.

 7. Chen L, Vasudev G, Szeto A, Cheung WY. Trust in doctors and non-doctor sources 
for health and medical information. J Clin Oncol. (2018) 36:10086. doi: 10.1200/
JCO.2018.36.15_suppl.10086

 8. Ipsos M. Global Trust in Professions: Who do global citizens trust. Ipsos MORI: 
London, UK (2019).

 9. Reinhart RJ. (2020). Nurses continue to rate highest in honesty, ethics. Available at: 
https://news.gallup.com/poll/274673/nurses-continue-rate-highest-honesty-ethics.
aspx

 10. Maibach E, Frumkin H, Ahdoot S. Health professionals and the climate crisis: 
trusted voices, essential roles. World Medical & Health Policy. (2021) 13:137–45. doi: 
10.1002/wmh3.421

 11. Quitmann C, Griesel S, Nayna Schwerdtle P, Danquah I, Herrmann A. Climate-
sensitive health counselling: a scoping review and conceptual framework. Lancet 
Planetary Health. (2023) 7:e600–10. doi: 10.1016/S2542-5196(23)00107-9

 12. LimeSurvey: The most versatile online survey tool for newcomers and professionals 
Limesurvey Gmbh (n.d.) Available at: https://www.limesurvey.org/

 13. Weber A, Kroiss K, Reismann L, Jansen P, Hirschfelder G, Sedlmeier AM, et al. Health-
promoting and sustainable behavior in university students in Germany: a cross-sectional 
study. Int J Environ Res Public Health. (2023) 20:5238. doi: 10.3390/ijerph20075238

 14. The R Foundation: A language and environment for statistical computing. Version 
2022.07.2+576. Vienna, Austria: R Foundation for Statistical Computing (2022) 
Available at: https://www.r-project.org/

 15. Kotcher J, Maibach E, Miller J, Campbell E, Alqodmani L, Maiero M, et al. Views 
of health professionals on climate change and health: a multinational survey study. The 
Lancet Planetary Health. (2021) 5:e316–23. doi: 10.1016/S2542-5196(21)00053-X

 16. Hathaway J. Health implications of climate change: a review of the literature about 
the perception of the public and health professionals. Current environmental health 
reports. (2018) 5:197–204. doi: 10.1007/s40572-018-0190-3

 17. Weathers MR, Maibach E, Nisbet M. Communicating the public health risks of 
climate. Change: Oxford University Press (2017).

 18. Limaye VS. Making the climate crisis personal through a focus on human health. 
Clim Chang. (2021) 166:43. doi: 10.1007/s10584-021-03107-y

 19. Romanello M, McGushin A, Di Napoli C, Drummond P, Hughes N, Jamart L, et al. 
The 2021 report of the lancet countdown on health and climate change: code red for a 
healthy future. Lancet. (2021) 398:1619–62. doi: 10.1016/S0140-6736(21)01787-6

 20. Capon AG, Talley ACNJ, Horton RC. Planetary health: what is it and what should 
doctors do? Med J Aust. (2018) 208:296–7. doi: 10.5694/mja18.00219

 21. Butterfield P, Leffers J, Vásquez MD. Nursing’s pivotal role in global climate action. 
BMJ. (2021) 373:n1049. doi: 10.1136/bmj.n1049

 22. Sullivan M, Kiovsky R, Mason D, Hill C, Dukes C. Interprofessional collaboration 
and education. AJN The Am  J Nursing. (2015) 115:47–54. doi: 10.1097/01.
NAJ.0000461822.40440.58

 23. Ma C, Park SH, Shang J. Inter- and intra-disciplinary collaboration and patient 
safety outcomes in U.S. acute care hospital units: a cross-sectional study. Int J Nurs Stud. 
(2018) 85:1–6. doi: 10.1016/j.ijnurstu.2018.05.001

 24. World Health Organization. Framework for action on interprofessional education 
and collaborative practice. Geneva: World Health Organization (2010).

https://doi.org/10.3389/fmed.2023.1236319
https://www.frontiersin.org/journals/medicine
https://www.frontiersin.org
https://www.frontiersin.org/articles/10.3389/fmed.2023.1236319/full#supplementary-material
https://www.frontiersin.org/articles/10.3389/fmed.2023.1236319/full#supplementary-material
https://doi.org/10.1016/S0140-6736(09)60935-1
https://doi.org/10.1016/S2542-5196(20)30249-7
https://doi.org/10.1016/j.joclim.2021.100072
https://doi.org/10.1016/j.joclim.2021.100072
https://doi.org/10.1016/S0140-6736(15)60901-1
https://www.ipsos.com/en-uk/ipsos-veracity-index-2022
https://doi.org/10.1200/JCO.2018.36.15_suppl.10086
https://doi.org/10.1200/JCO.2018.36.15_suppl.10086
https://news.gallup.com/poll/274673/nurses-continue-rate-highest-honesty-ethics.aspx
https://news.gallup.com/poll/274673/nurses-continue-rate-highest-honesty-ethics.aspx
https://doi.org/10.1002/wmh3.421
https://doi.org/10.1016/S2542-5196(23)00107-9
https://www.limesurvey.org/
https://doi.org/10.3390/ijerph20075238
https://www.r-project.org/
https://doi.org/10.1016/S2542-5196(21)00053-X
https://doi.org/10.1007/s40572-018-0190-3
https://doi.org/10.1007/s10584-021-03107-y
https://doi.org/10.1016/S0140-6736(21)01787-6
https://doi.org/10.5694/mja18.00219
https://doi.org/10.1136/bmj.n1049
https://doi.org/10.1097/01.NAJ.0000461822.40440.58
https://doi.org/10.1097/01.NAJ.0000461822.40440.58
https://doi.org/10.1016/j.ijnurstu.2018.05.001


Albrecht et al. 10.3389/fmed.2023.1236319

Frontiers in Medicine 08 frontiersin.org

 25. Planetary health alliance. Planetary health. Available at: https://www.
planetaryhealthalliance.org/planetary-health (Accessed March 20, 2023).

 26. Tauscher A, Stepan H, Todorow H, Rotzoll D. Interteam PERINAT – 
interprofessionelle Team-Zusammenarbeit von Hebammenschülerinnen und PJ 
Studierenden im Zusammenhang mit geburtshilflichen Notfällen: Vorstellung von 
Simulationsszenarien und empirischen Auswertungsergebnissen. GMS Journal Medical 
Education. (2023) Available at: https://www.egms.de/static/de/journals/zma/2023-40/
zma001602.shtml#ref15

 27. Aiken LH, Sloane DM, Bruyneel L, Van den Heede K, Sermeus W. Nurses’ reports 
of working conditions and hospital quality of care in 12 countries in Europe. Int J Nurs 
Stud. (2013) 50:143–53. doi: 10.1016/j.ijnurstu.2012.11.009

 28. Kramer V, Papazova I, Thoma A, Kunz M, Falkai P, Schneider-Axmann T, et al. 
Subjective burden and perspectives of German healthcare workers during the 
COVID-19 pandemic. Eur Arch Psychiatry Clin Neurosci. (2021) 271:271–81. doi: 
10.1007/s00406-020-01183-2

 29. Parsa-Parsi RW. The international code of medical ethics of the world medical 
association. JAMA. (2022) 328:2018. doi: 10.1001/jama.2022.19697

 30. (Muster-)Berufsordnung für die in Deutschland tätigen Ärztinnen und Ärzte:  - 
MBO-Ä 1997 - in der Fassung der Beschlüsse des 114 Deutschen Ärztetages 2011 in Kiel 
Deutsches Ärzteblatt Köln. Bundesärztekammer (2011).

 31. Hancher-Rauch HL, Gebru Y, Carson A. Health advocacy for busy professionals: 
effective advocacy with little time. Health Promot Pract. (2019) 20:489–93. doi: 
10.1177/1524839919830927

 32. Aulehla I. (2019) Klima-Sprechstunde gegen die Erderwärmung. Available at: 
https://www.medical-tribune.de/praxis-und-wirtschaft/praxismanagement/artikel/
klima-sprechstunde-gegen-die-erderwaermung

 33. Matthies-Wiesler F. The lancet countdown for health and climate change – policy brief 
for Germany 2019. (2019). Available at: https://www.lancetcountdown.org/resources/

 34. Ärztetag Deutscher. Beschlussprotokoll 126; (2022). Available at: https://www.
bundesaerztekammer.de/f i leadmin/user_upload/BAEK/Aerztetag/126.
DAET/2022-06-17_Beschlussprotokoll.pdf.

 35. Guzmán CAF, Aguirre AA, Astle B, Barros E, Bayles B, Chimbari M, et al. A 
framework to guide planetary health education. The Lancet Planetary Health. (2021) 
5:e253–5. doi: 10.1016/S2542-5196(21)00110-8

 36. Klünder V, Schwenke P, Hertig E, Jochem C, Kaspar-Ott I, Schwienhorst-Stich 
E-M, et al.. A cross-sectional study on the knowledge of and interest in planetary health in 
health-related study programmes in Germany. Augsburg, Lausanne: Universität 
Augsburg; Frontiers Media S.A; (2022), 10, doi: 10.3389/fpubh.2022.937854

 37. Wabnitz K-J, Schwienhorst-Stich E-M, Asbeck F, Fellmann CS, Gepp S, Leberl J, 
et al. National Planetary Health learning objectives for Germany: a steppingstone for 
medical education to promote transformative change. Front Public Health. (2023) 
10:1093720. doi: 10.3389/fpubh.2022.1093720

 38. Simon J, Parisi S, Wabnitz K, Simmenroth A, Schwienhorst-Stich E-M. Ten 
characteristics of high-quality planetary health education—results from a qualitative 
study with educators, students as educators and study deans at medical schools in 
Germany. Front Public Health. (2023) 11:11. doi: 10.3389/fpubh.2023.1143751

 39. Stone SB, Myers SS, Golden CD. Cross-cutting principles for planetary health 
education. The Lancet Planetary Health. (2018) 2:e192–3. doi: 10.1016/
S2542-5196(18)30022-6

 40. Shaw E, Walpole S, McLean M, Alvarez-Nieto C, Barna S, Bazin K, et al. AMEE 
consensus statement: planetary health and education for sustainable healthcare. Med 
Teach. (2021) 43:272–86. doi: 10.1080/0142159X.2020.1860207

https://doi.org/10.3389/fmed.2023.1236319
https://www.frontiersin.org/journals/medicine
https://www.frontiersin.org
https://www.planetaryhealthalliance.org/planetary-health
https://www.planetaryhealthalliance.org/planetary-health
https://www.egms.de/static/de/journals/zma/2023-40/zma001602.shtml#ref15
https://www.egms.de/static/de/journals/zma/2023-40/zma001602.shtml#ref15
https://doi.org/10.1016/j.ijnurstu.2012.11.009
https://doi.org/10.1007/s00406-020-01183-2
https://doi.org/10.1001/jama.2022.19697
https://doi.org/10.1177/1524839919830927
https://www.medical-tribune.de/praxis-und-wirtschaft/praxismanagement/artikel/klima-sprechstunde-gegen-die-erderwaermung
https://www.medical-tribune.de/praxis-und-wirtschaft/praxismanagement/artikel/klima-sprechstunde-gegen-die-erderwaermung
https://www.lancetcountdown.org/resources/
https://www.bundesaerztekammer.de/fileadmin/user_upload/BAEK/Aerztetag/126.DAET/2022-06-17_Beschlussprotokoll.pdf
https://www.bundesaerztekammer.de/fileadmin/user_upload/BAEK/Aerztetag/126.DAET/2022-06-17_Beschlussprotokoll.pdf
https://www.bundesaerztekammer.de/fileadmin/user_upload/BAEK/Aerztetag/126.DAET/2022-06-17_Beschlussprotokoll.pdf
https://doi.org/10.1016/S2542-5196(21)00110-8
https://doi.org/10.3389/fpubh.2022.937854
https://doi.org/10.3389/fpubh.2022.1093720
https://doi.org/10.3389/fpubh.2023.1143751
https://doi.org/10.1016/S2542-5196(18)30022-6
https://doi.org/10.1016/S2542-5196(18)30022-6
https://doi.org/10.1080/0142159X.2020.1860207

	Climate-specific health literacy in health professionals: an exploratory study
	1. Introduction
	2. Materials and methods
	2.1. Setting and time
	2.2. Study instrument
	2.3. Data analysis

	3. Results
	3.1. Demographic characteristics
	3.2. Self-assessed awareness and knowledge of climate change in general and willingness for climate friendly behaviour
	3.3. Climate change and health
	3.4. Climate change mitigation in the healthcare system
	3.5. Climate-sensitive health advice

	4. Discussion
	4.1. Climate-specific health literacy
	4.2. Interprofessional training and team collaboration
	4.3. Barriers and promotion to climate-specific health literacy for health professionals
	4.4. Strengths and limitations

	5. Conclusion
	Data availability statement
	Author contributions

	References

