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Abstract


Climate change is one of the greatest challenges of our time, with direct implications for sustainable development, the physical and mental health of populations, and the functioning of health systems. Strengthening the resilience and sustainability of health systems through mitigation and adaptation strategies requires the active involvement of health professionals. This scoping review explores health professionals’ perceptions of climate change and its impacts on public health and health systems, as well as their operational preparedness and the barriers to adaptation. The literature review was conducted in three phases (20 December 2024, 20 January 2025, and 20 March 2025) using the Web of Science, Scopus, and PubMed databases, covering the period 2016–2025 and following PRISMA guidelines. Of the 1888 studies initially identified, 36 met the predefined inclusion and exclusion criteria. The findings showed that while health professionals recognize climate change as a current threat to public health and health systems, they are not adequately prepared to address its impacts. The main barriers to addressing climate change are related to a lack of information and awareness, inadequate training, limited time, lack of supportive leadership, failure to integrate sustainable practices into daily clinical practice and, above all, inadequate funding. Based on these findings, there is an urgent need to develop policies that promote the active participation of health professionals in the design and implementation of climate change mitigation and adaptation strategies. At the same time, there is a need to strengthen research activity through both synchronous and diachronic studies in order to gather information on the sustainability and resilience of health systems.
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1. Introduction


Climate change has demonstrably been linked to long-term changes in weather patterns (extreme weather events), i.e., variations in the distribution of weather conditions [1]. Research indicates that this is largely due to human activities [2], which have increased exponentially since the 1970s [3], thanks to increased urbanization, deforestation [4], and the burning of fossil fuels [3].



According to the Intergovernmental Panel on Climate Change (IPCC) [5], global warming has increased by 1.1 °C, contributing to the melting of ocean ice, rising sea levels [4], and more extreme weather events (droughts, rainfall, heat waves, hurricanes, floods) [4,6,7]. Therefore, climate change is one of the most urgent and complex global challenges of the 21st century [8]. Specifically, it poses a serious threat to environmental sustainability, sustainable development [9], the economy [10], and human health [11].



A milestone was reached in 2015, with three global binding agreements: the Paris Agreement, the Sendai Framework, and the 2030 Agenda, which laid the foundations for the development of climate change mitigation and adaptation policies and strengthened the commitment of states to take action in various sectors, including health [12]. However, despite these international commitments and agreements, most national health strategies still lack specific mechanisms for integrating health professionals into climate change adaptation governance. This omission undermines system resilience and public trust—especially in vulnerable regions where health services are already strained. In particular, the climate crisis affects people’s well-being and their physical and mental health, both directly through extreme weather events [13] and indirectly [14] or with a time lag through non-communicable diseases [10,15].



These impacts vary depending on vulnerability (urbanization, aging population, prevalence of chronic diseases [16] and the international, political, economic, and environmental [4] and demographic context) [17]. Moreover, extreme weather events (fires, floods) can affect access to health services and facilities, particularly for vulnerable social groups [18,19] due to their increased biological sensitivity, limited ability to protect themselves, or greater exposure to environmental hazards [20,21].



Climate change is expected to put significant pressure on health systems through climate variability [13], increased demand for services, and rising operating costs [22] [], impacting the infrastructure and supply chain systems of healthcare facilities [23], as well as the quality of and access to services [20].



A resilient health system is therefore essential to strengthen, maintain, and restore the health of the population [13]. For this reason, the WHO encourages, supports, and provides guidance on the adoption of policies that prepare health systems for the impacts of climate change [12]. Health professionals have a pivotal role to play in the adoption of mitigation and adaptation measures, public awareness, and the promotion of the policy agenda and climate resilience [23,24] through their reputation as a trusted source of information for both their colleagues and the general public, ultimately contributing to the development and implementation of mitigation and adaptation strategies [25]. The major contribution of human resources also entails their involvement in research, management, and response to the impacts of climate change [18]. Therefore, informing, educating, and empowering health professionals and vulnerable populations is essential for protecting public health [26]. However, studies on health professionals’ perceptions of climate change [18], preparedness, and evaluation of interventions are limited [27].



In this study, the perceptions of health professionals generally refer to opinions and attitudes towards the impacts of climate change on health and health systems [26,28], while the concept of “readiness” refers to the extent to which health professionals believe they have the necessary resources and support to address the impacts of climate change on health and health systems [29,30].



In this context, existing reviews examine either the integration of climate change into student education or the resilience of health systems, but there has not yet been a detailed examination of whether and how professionals perceive or are prepared for these issues.



A better understanding of health professionals’ perceptions can contribute to improving educational strategies as well as operational readiness and the resilience of the health system to climate change. Therefore, this review aims to map existing knowledge on health professionals’ perceptions of climate change and health system preparedness. To this end, the study is guided by the following research questions:




	
How do health professionals perceive the impacts of climate change on health and health systems?



	
How do health professionals assess their role, as well as the preparedness, resilience, and sustainability of the health system to address climate change?









2. Methods


This study is a scoping review, conducted in accordance with the methodological framework of Arksey and O’Malley [31] and strengthened by the recommendations of Levac et al. [32] and the guidelines of the Joanna Briggs Institute. This scoping review also includes a narrative synthesis of the findings, with the aim of highlighting patterns and gaps in the literature and supporting policy and clinically useful conclusions. Although no formal protocol was registered in PROSPERO, as this is not required for a scoping review according to the PRISMA-ScR guidelines, the methodology follows specific, established scientific standards and procedures. Specifically, the field review was conducted in accordance with the PRISMA-ScR checklist (MMAT_Quantitative methods in Supplementary Materials) and an internal protocol prior to the study’s commencement.



2.1. Search Strategy


We searched the PubMed, Scopus and Web of Science databases for studies. However, we did not search other databases (CINAHL, Embase, and Google Scholar) and excluded gray literature, which may raise issues of bias. The databases were selected because of their established reliability and extensive coverage of the relevant literature in medical and scientific fields. Specifically, PubMed covers a wide range of medical literature, Scopus provides a wide range of content on all scientific topics, and Web of Science includes high-quality journals [33].



The search, Table 1, was conducted in the aforementioned databases by combining keywords (climate change, health professionals, opinion, and preparedness) using Boolean operators (AND/OR) and corresponding MeSH terms, as well as appropriate filters (language, years, relevant studies—research studies). The Population-Concept-Context (PCC) framework was used to design the search strategy and define the inclusion criteria (Table 2). The search strategy is presented in detail in Appendix A Table A1 and Table A2, and Appendix B Table A3. Gray literature was excluded because the study focused on primary studies. In order to minimize bias and include as many recent studies as possible, the searches were repeated three times (20 December 2024, 20 January 2025, and 20 March 2025) from 2016 to 2025, and the selection of studies was carried out independently by two reviewers. Disagreements were resolved by a third researcher.



The inclusion criteria were based on the official PCC framework to guide the systematic selection of relevant studies (Table 2).




2.2. Inclusion and Exclusion Criteria


The selection and rejection criteria for the study are presented in Table 3 and are as follows:



Table 4 presents indicative studies that have been excluded on the basis of the inclusion criteria set. The studies that have been included meet the above criteria and are presented in Table A1 in Appendix A.




2.3. Study Selection and Evaluation Process


The selection of studies was carried out in three stages. First, duplicates were automatically removed using Mendeley Reference Manager, based on title, authors, and DOI. Subsequently, a check was carried out by two reviewers to ensure that no duplicate files were overlooked. Then, the titles and abstracts were evaluated by two independent researchers. For those that met the criteria, the full text of the studies was read and researchers’ decisions regarding the inclusion or exclusion of each article were recorded. The researchers’ agreement was calculated using Cohen’s kappa coefficient. Specifically, the result was k = 0.81 at the title and abstract stage and k = 0.87 at the full text stage. Disagreements were resolved by consulting a third researcher and through discussion, resulting in a consensus. A total of 52 studies were excluded during the screening process due to language (non-English), representing 2.75% of the total files retrieved. Of these, 47 were excluded during the initial evaluation of titles and abstracts, and the remaining 5 were excluded during the evaluation of the full texts. The year 2016 was chosen as the starting point for the search because it is a landmark year for climate change and the fight against it. In 2015, the Paris Agreement marked the point at which the international community committed to developing policies on climate and health. The majority of studies have been published since then, as reflected in the 215 studies published before 2016 (Pubmed 89, Scopus 47, Web of Science 79). These data show the small impact that may influence the study’s findings. The selection process is diagrammatically presented in Figure 1 (PRISMA-ScR).




2.4. Study Quality Assessment


This review does not require a critical appraisal of the selected studies (according to the PRISMA-ScR guidelines and the JBI framework). However, an optional qualitative assessment was performed using the Mixed Methods Appraisal Tool (MMAT) to improve the completeness of the synthesis. This tool is used for the critical, qualitative, valid, and reliable assessment of qualitative, quantitative, and mixed methods [39]. The results of the assessment were used only for interpretative purposes and were not a criterion for exclusion. Specifically, the studies were evaluated independently by three authors, and disagreements were resolved through discussion. Two evaluators independently scored the MATT criteria (depending on the type of study—qualitative, quantitative, and mixed methods) per category as Yes/No/Can’t say, and disagreements were resolved by a third party. An overall score was calculated as a percentage of ‘Yes’ (0–100%) and quality was categorized as high (80–100%), moderate (60–79%), low (<60%). All qualitative and mixed studies fully met the tool criteria. Quantitative studies showed variability in the representativeness of their samples and in the reliability and validity of the measurement tools. Furthermore, the response rate was not reported in the majority of studies, which could potentially lead to bias. Therefore, the articles can be classified as of moderate to high quality. MMAT_Mixed_Methods in Supplementary Materials presents a table with all responses for each criterion for each study in the MMAT criteria.




2.5. Data Extraction and Synthesis


Data analysis was performed using narrative synthesis, in accordance with the guidelines of Popay et al. [40]. Specifically, data from the quantitative, qualitative, and mixed methods studies were presented and combined through a thematic and narrative approach. This process involves identifying the key findings of the studies and integrating them through a narrative to answer the research questions [40]. The application of the synthesis was preferred to convergent synthesis and meta-analysis due to the high heterogeneity of the studies in terms of population (physicians, nurses, pharmacists) and methodological approaches (quantitative: variety of measurement tools and scales, qualitative: different theoretical frameworks). The detailed review, compilation, and analysis of the studies were performed with the use of Mendeley software v. 1.19.8, and the detailed extractions and thematic mapping are provided in Table 5 and Table 6.




2.6. Ethics


No special permission was required to conduct the study. However, it should be noted that the general scientific approach to the conduct of the study was based on objectivity and ethical rules.





3. Results


3.1. Study Characteristics


In this scoping review after the appraisal process, as presented in Table A3 in Appendix B, 36 studies [14,41,42,43,44,45,46,47,48,49,50,51,52,53,54,55,56,57,58,59,60,61,62,64,65,66,67,68,69,70,71,72,73,74,75,76] were included, of which 20 were quantitative [14,41,42,43,49,50,51,52,53,54,55,56,57,58,59,64,65,66,67,68], 13 were qualitative [46,47,48,60,61,62,69,70,71,72,73,74,76] and 3 were mixed [44,45,75]. The studies span from 2016 to 2025, with an increasing trend in recent years, particularly in 2023–2024. Most, as shown in Figure 2, were conducted in North America and Europe, while others were conducted in Asia, Africa, Oceania, and Latin America. Participants included general healthcare professionals, nurses, physicians, pharmacists, and other specialized health workers (Figure 3).




3.2. Health Professionals’ Views on Climate Change and Its Public Health Implications


A total of 29 studies [14,41,42,43,44,45,46,47,48,49,50,51,52,53,54,55,56,57,58,59,60,61,62,64,65,66,70,71,76] addressed the research question presented in Table 5 concerning health professionals’ perceptions of climate change and its impacts on public health. Among these, 18 were quantitative, 9 qualitative, and 2 employed mixed methods.



3.2.1. Awareness of Climate Change and Its Causes


The majority of the studies included in the review indicate a trend toward high levels of awareness and knowledge among health professionals related to climate change and its impact on human health. At the same time, the majority of studies recognize that climate change is real and primarily anthropogenic, and acknowledge the contribution of healthcare to global warming, highlighting the need to adopt sustainable practices in healthcare [14,41,42,43,44,45,46,47,48,49,50,51,52,53,54,55,56,57].



In addition, there appear to be differences between various professional groups. Studies show that pharmacists are less willing to accept anthropogenic climate change [55]. Similarly, less than half of radiographers expressed concern about the global consequences of climate change. However, they also expressed concern about local impacts associated with an increase in extreme weather events and pollution growth [53]. The study by Sambath et al. [57] found that awareness of climate change was high (concerning disease vectors, heat and cold), while awareness of indirect effects such as malnutrition was lower.



The majority of professionals reported increased awareness of the impacts of climate change due to extreme weather events such as droughts and floods [49,51,76].




3.2.2. Perceived Impact on Health and Health Systems


Nineteen studies (Table 5) examined health professionals’ perceptions of the impacts of climate change on public health. The majority of these studies concluded that professionals anticipate negative impacts on population health, mainly through the reemergence or exacerbation of infectious diseases [51,53,59].



However, differences were found between developing and developed countries. Specifically, studies in Africa found that just over half of the participants had observed the effects of climate change on health [41,49]. In contrast, in developed countries, the vast majority believe that climate change affects health both globally and at the patient level [55,56,58,59]. This divergence may indicate different socio-political conditions or perceptions of vulnerability in each country.



It is worth noting that two studies [43,58] reported that the majority of professionals are already observing the effects of climate change on their patients’ health. In contrast, Speck et al. [55] reported that only 45.4% of pharmacists stated that they had lower awareness of the importance of the issue in this professional group. Finally, although some professionals already perceive the impact on their daily work [52,58], there is still a lack of understanding of the broader implications for public health [58].




3.2.3. Perceptions of Training and Education


Seventeen studies (Table 5) examine the educational and training level of health professionals on climate change issues. Only one of these studies reported that participants had received education or training on environmental issues [49]. However, several studies found that most participants wanted more information and education on climate change and its impacts [50,54,56,57,59,66], as well as on how they could raise awareness and address it [57].



Mixed studies confirm a lack of education: participants recognized the environmental and health impacts of climate change but reported not having received education on the risks or adoption of good sustainability practices [44,45]. Nurses felt that they had not received adequate training to deal with the effects of climate change and guide their patients [76]. In contrast, in the study by Luo et al. [60], physicians who were more aware of the consequences of climate change were also more willing to engage in environmental actions, as they recognized the link with health and biodiversity. A study by Zhao et al. [48] conducted in Canada found that participants underestimated the severity of climate change because their attention was focused on other issues. They stated that their education was inadequate and that no one was aware of the environmental impacts of certain pharmaceutical preparations. However, most said they wanted to learn more—especially community pharmacists [48]. In contrast, in Africa, the lack of training is not due to a lack of priorities but to insufficient resources, such as a lack of specialized staff and inadequate training on climate change issues [41]. Finally, the study by Brooks et al. [62] revealed significant differences between clinical and non-clinical staff in their perception of the effects of heatwaves, highlighting the unequal distribution of knowledge within health services [62].





3.3. Health Professionals’ Perceptions of Their Role and Preparedness, Sustainability and Resilience to Face the Challenges Posed by Climate Change


Of the 36 studies included in this scoping review, 29 specifically address healthcare professionals’ perceptions regarding their role, preparedness, sustainability, and resilience in confronting the challenges posed by climate change [41,42,43,44,45,46,48,49,51,52,53,54,55,58,59,60,61,64,65,67,68,69,70,71,72,73,74,75]. Of these, sixteen are quantitative studies, three employ mixed-methods, and ten are qualitative. One quantitative study specifically investigates factors influencing environmental sustainability. Furthermore, twenty-four studies focus on the health system and healthcare professionals’ preparedness to address climate change; among these, thirteen are quantitative, nine qualitative, and two mixed methods. Finally, eight studies explore the adoption of measures aimed at adaptation and mitigation of climate change impacts, with three quantitative, two mixed methods, and three qualitative studies (Table 6).



3.3.1. Factors Affecting Environmental Sustainability


Only one study [67] identified key factors influencing environmental sustainability, which include workplace attitudes, interest in climate issues, and motivation to adopt sustainable practices.




3.3.2. Readiness of Health Systems and Health Workers


The preparedness of health systems and healthcare professionals to face the challenges posed by climate change is examined in 25 studies (Table 6). These studies explore various dimensions of readiness, including infrastructure, training, resource allocation, and adaptive capacity.



Health Professionals’ Views Health Systems’ on Weaknesses in Addressing the Impacts of Climate Change


The limited capacity of primary healthcare (PHC) systems to address the impacts of climate change remains a critical concern. In Germany, general practitioners reported insufficient preparedness, low awareness, and weak inter-unit communication within PHC, highlighting the urgent need for workforce training and the development of clear operational guidelines [71]. Similarly, Litke et al. [72] point out the lack of centralized planning mechanisms, noting that localized and fragmented initiatives tend to dominate the response landscape.



In Cambodia, although emergency preparedness plans were in place, health professionals reported inadequate resources and insufficient training to address flood-related risks effectively [73]. Similarly, in their study, Opoku et al. [41] identified key structural deficits, including a shortage of human resources, limited climate-related training, and inadequate funding for infrastructure and medical equipment [41].



In addition, awareness gaps were evident across institutions, and differences in awareness between institutions were evident. Studies have pointed out that the majority of participants were unaware of national climate change mitigation strategies and their unit’s disaster response plans [42,54]. This suggests systemic weaknesses in communication and preparedness among institutions [41].




Attitudes and Perceptions of Health Professionals Regarding Their Participation in Adaptation and Mitigation Strategies


The attitudes and perceptions of health professionals constitute a critical determinant of their engagement in climate-related health adaptation and mitigation strategies. In a recent study conducted in Korea, Park et al. [50] underline the acute need for enhancing awareness and education with regard to the health consequences of climate change. While the majority of professionals acknowledge the severity of the issue, insufficient training and knowledge inhibit their active involvement in relevant interventions. Byron and Akerlof [51] similarly identify a significant gap between the recognition of climate-related threats and the capacity to implement appropriate responses.



Rangel et al. [64] highlight a widespread concern among health professionals regarding the absence of clear policy direction and leadership in integrating climate considerations into public health practice. This lack of institutional support contributes to low self-efficacy and diminished motivation [64]. Speck et al. [55] report that many health professionals feel inadequately prepared to address climate-related health risks, primarily due to limited training and insufficient resources. The absence of explicit guidelines and organizational support exacerbates this uncertainty. Nonetheless, findings by Carsuzaa et al. [65] reveal a strong willingness among professionals to upskill, provided that appropriate incentives and support mechanisms are available.



Studies aimed at specific professional groups, such as nurses and radiographers, further emphasize the importance of institutional reinforcement and targeted knowledge enhancement [53,68]. Tong et al. [59] point out that shortages in human resources negatively influence professionals’ perceptions regarding the capacity and readiness of healthcare systems to respond to climate-induced challenges. Doctors, according to Sarfaty et al. [43], recognize their potential role in addressing climate change but often report feeling unsupported by their health institutions. This sentiment is echoed in Hussey and Arku’s [45] study in Canada, which highlights institutional shortcomings as the primary factor behind perceived unpreparedness.



Furthermore, Luque-Alcaraz et al. [75] indicate that professionals with heightened environmental awareness are more inclined to adopt sustainable workplace behaviors. However, the lack of leadership endorsement substantially limits the effectiveness of such individual efforts [75]. Anåker et al. [46] similarly observe that nurses often perceive environmental sustainability as a low organizational priority, thereby diminishing their involvement in relevant initiatives. Finally, several studies converge on the critical role of institutional commitment and leadership in motivating action. The lack of policy frameworks and managerial support functions as a major deterrent. In contrast, supportive leadership and a clearly defined institutional strategy appear to serve as catalysts in enhancing professional engagement and fostering confidence in the health system’s climate responsiveness [6,61,69].





3.3.3. Ways to Address Barriers to Adoption of Adaptation and Mitigation Measures


The adoption of climate change adaptation and mitigation measures is hampered by various structural and operational barriers. These include inadequate infrastructure, lack of resources (material and especially financial) [44], knowledge [44,69], appropriate information [58], policy and institutional interventions [44], and lack of incentives [77]. Health professionals report in several studies that a significant barrier to the adoption of adaptation measures is lack of time [44,55,58,69,75].



In a study by Luque-Alcaraz et al. [75], nurses cited the pandemic and a lack of environmental awareness on the part of management as key barriers to incorporating sustainable practices into their daily work. Similarly, in a study by Anåker et al. [46], high costs were cited as a significant deterrent.



In another study, community pharmacists reported that lack of time, stress, increased workload, cost-effectiveness, and bureaucracy were barriers to adopting sustainable practices. Finally, they suggested collective and legislative interventions, as they considered individual initiatives to be insufficient [48]. Similarly, in the study by Litke et al. [72], health professionals argued that PHC is not adequately prepared to address the impacts of climate change, which are exacerbated by a lack of resources and training.



It is worth noting that although health professionals recognize the importance of action to address the effects of climate change, a lack of training and support from leadership limits their effective participation. Finally, all studies mention the lack of integration of health professionals into national climate and health strategies.






4. Discussion


4.1. Contribution of Study Findings and Discussion with Findings from Other Studies


This scoping review contributes to the existing literature by presenting the results of primary research conducted between 2016 and 2025 on health professionals’ perceptions of climate change, the impacts of climate change on health and health systems, and the preparedness and barriers of health professionals and health systems to address it. Ιt was found that most health professionals recognize the existence of climate change and its consequences for health and health systems. In addition, health professionals stated that they are not sufficiently prepared and operationally ready to address the consequences of climate change. Inadequate training, ineffective leadership, lack of time, coordination, communication, materials, and, above all, financial resources were highlighted as barriers to taking mitigation and adaptation measures.



At the same time, the findings support the need to adopt sustainable practices. Strengthening the operational readiness of the health system is considered essential for effectively managing the impacts of climate change.



A useful framework for interpreting these findings is the “Framework of Core Pillars of the Health System” [78], which identifies six fundamental components: service delivery, human resources, health information systems, access to technology and medicines, financing, and governance/leadership. The findings of this review indicate that barriers to addressing climate change are found in several of these pillars: inadequate staff training (human resources), lack of plans and incentives (governance), inadequate funding and technical support (funding/infrastructure), and limited communication and collaboration (information systems). In this context, it is argued that developing resilience can be an opportunity for human development, strengthening the aforementioned fundamental building blocks [12,13]. At the same time, according to Mosadeghrad et al. [13], multisectoral cooperation between the environmental, economic, financial, energy, and education sectors must be strengthened. On this basis, human resources play a critical role, with support for their education and active participation in climate policies [79,80].



In addition, the findings of this scoping review are consistent with those of previous studies. The international literature supports that health professionals largely recognize that climate change is real, that it is caused by human activities, and that it has health implications [26,65]. In contrast, according to Ihsan et al. [81], health professionals do not consider climate change to be their responsibility, despite the fact that activities in the health sector contribute significantly to the increase in CO2 emissions. Nurses recognize the impact of climate change on human health and its link to the emergence of new diseases [82,83] yet studies highlight ongoing uncertainty regarding nurses’ professional role and readiness to act on climate change [83,84,85,86].



Furthermore, in this review, nurses stated that they did not consider climate change issues to be a priority, preferring to focus on providing immediate care and saving lives [46]. Studies report that both nurses and doctors say they are not adequately prepared to deal with the effects of climate change, while recognizing that vulnerable groups are at greater risk [59,86,87]. The Ebi & Hess [12] recommend “the use of an equality lens that would facilitate moving beyond gradual adaptation to increase resilience and sustainability.”



Therefore, integrating climate change issues into the curricula of health professionals plays an important role [88]. The need for training of health professionals is also supported by the WHO, which states that strategies to strengthen governance and collaboration should include the development of training courses for health professionals on climate change-related health and the integration of curricula on climate change and health into secondary and/or tertiary education [80].



Indeed, education should target both undergraduate health science students and practicing health professionals in order to provide them with the knowledge, skills, and values necessary to achieve SDGs [89]. It is worth noting that a study by Hamilton et al. [90] found that after health professionals participated in educational seminars, their knowledge of the causes of climate change and its health impacts, climate-related diseases, and vulnerable populations increased significantly.



Additionally, studies from various countries show that the operational readiness of health systems to respond to the coronavirus (COVID-19) pandemic was inadequate [71,91]. At the same time, there is limited knowledge of disaster and emergency management plans in health facilities, and few participate in preparedness exercises [54,89].



However, Baykara Mat’s study [92] found that nurses can play an active role in both preventing and mitigating the effects of climate change and natural disasters, such as fires. Therefore, health professionals must promote measures to reduce carbon dioxide emissions and mitigate climate change through both collective actions and individual initiatives [93].



In terms of their role, both doctors and nurses are considered among the most reliable sources of information on the health impacts of climate change [77,94] and can act as a link between the scientific community and the public in promoting sustainable practices [95]. In the study by Lattanzio et al. [96], the authors proposed the creation of an “ecological environmental group to increase knowledge, change attitudes and behaviors, and promote effective and cost-efficient sustainable practices (waste, water, energy). Similar findings are reported in this systematic review [50,59,62].



The systematic review by Ward et al. [78] emphasized that an effective response by the health system to extreme weather events requires the strengthening of key pillars, namely service delivery, financing, good governance, availability of medical products and technologies, adequate human resources, and reliable information systems. At the same time, there are barriers for health professionals in adopting adaptation practices. These barriers are mainly related to workload, lack of institutional support [83], lack of time, and knowledge gaps, which leave them inadequately prepared to take a leading role in implementing adaptation and mitigation strategies [88].



Finally, the study by Sepetis et al. [97] found that healthcare facility management does not give due attention to environmental issues, while employees have limited in-volvement in sustainability-related activities. The main barriers identified include ineffective communication, lack of training, and insufficient awareness within healthcare structures. Similarly, the studies included in the review identified and a lack of environmental awareness on the part of management [75], lack of time [44,55,58,69,75], knowledge [44,69], communication [55], information [58], financial resources, infrastructure, policies [44], and incentives [69] as key barriers.



In summary, climate change poses major challenges to public health and health systems, making the development and implementation of resilience-strengthening policies an urgent priority.



Therefore, strengthening the resilience of health systems to climate change requires comprehensive interventions that strengthen all key pillars of the system—not only at the technical level, but also organizationally and politically.




4.2. Policy Implications and Recommendations


The findings of thee review underscore the urgent need to effectively integrate health into national and international policies on climate change and health system resilience [29]. However, despite the international commitment that emerged from the Paris Agreement, the majority of countries do not adequately integrate health into their strategies and national action plans.



In this context, integration of that national public health strategies with specific, quantitative, and distinct targets aimed at increasing the resilience of health professionals and health service providers is recommended [29]. In addition, it would be beneficial to introduce a compulsory course on climate change and public health in all health professionals training programs [98]. It is also recommended that a climate and environment strategy officer be appointed in each healthcare organization, with clear responsibilities and links to local civil protection mechanisms [99].



It is recommended that a funding mechanism (e.g., through European Social Fund Plus projects or green funds) be established to support sustainable practices in health services (e.g., recycling, green procurement, energy upgrading) [29]. It would be useful to develop a national awareness-raising campaign for health professionals to increase their awareness of their role in climate change adaptation, both as professionals and as citizens [100,101]. Figure 4 presents a conceptual policy framework derived from the findings of this review.



These should align with the WHO’s Operational Framework for Climate-Resilient Health Systems and support commitments under the Paris Agreement. In this context, the health sector can contribute by setting an example in reducing carbon dioxide emissions and participating in the development of national response strategies [102]. At the same time, building a resilient health system requires identifying its vulnerabilities [103] and investing in costly measures to reduce new CO2 emissions [104].



Strategies for health systems should therefore include measures to reduce the environmental footprint of health services (mitigation), while providing better quality healthcare. They should also include initiatives to prepare health systems and their infrastructure to respond to new health needs and the physical and socioeconomic impacts of accelerated climate change (adaptation). Specifically, health system resilience is strengthened in six areas (components): governance and leadership, financing, health information systems and key medical products and technologies, service delivery, and workforce [105]. These interventions are related to the creation and development of national action plans [13], the establishment of surveillance, alert and information systems using new technologies (digital, artificial intelligence) [11], the adoption of prevention and health promotion policies [106], the promotion of reusable materials; and the adoption of the use and proper distribution of recyclable materials [107].



In addition, eHealth can play an important role in achieving green growth goals [108]. Health information technology contributes to reducing the carbon footprint by saving resources (human, physical and raw materials such as plastic and paper), time, energy and fuel [109]. E-Health applications can be divided into two categories: (a) the use of technology for healthcare delivery (telemedicine, telehealth, home telehealth) and (b) the use of electronic health records (e-prescribing, electronic health record) [108]. In addition, balancing and optimizing the use of water and energy is an important intervention for the good functioning of structures [110].



At the same time, it is recommended that sustainability policies such as those implemented by the National Health Service (NHS) in the United Kingdom be adopted. The NHS has developed a comprehensive framework that combines legislation, strategy, governance and accountability. Between 2010 and 2017, these measures have resulted in a 18.5% reduction in carbon dioxide emissions and a 21% reduction in water consumption [111]. In addition, major health organizations such as Medibank Australia, the Australian Hospital Contributions Fund, and the U.S. Public Health Service have committed to divesting $33.6 billion from fossil fuels [112]. Furthermore, at EU level, more than €5 billion will be invested over seven years (2021–2027) through the EU4Health program in order to strengthen the resilience of health systems in the face of contemporary and complex challenges, such as the COVID-19 pandemic [113]. In addition, the WHO’s contribution and guidance is important, with an emphasis on strengthening the structural elements of health systems [29,102].



Based on the above, specific quantitative and qualitative targets are proposed to strengthen the preparedness, resilience, and sustainability of health systems, effectively addressing the challenges posed by climate change. More specifically, cooperation and coordination of policy actions between the Ministries of Health, Civil Protection, and Energy with academic institutions, local authorities, and international organizations, such as the WHO, is required.



This cooperation requires the development of a National Adaptation and Mitigation Plan with an annual progress report and monitoring of indicators (protocols, disaster response plans for floods and fires). At the same time, the plan must provide for an increase in the use of recyclable materials and supplies in each organization. Consumables must be eco-certified with the ultimate goal of reducing clinical waste by 30% by 2030.



An important intervention is the integration of compulsory education on climate change and health into the curricula of undergraduate and postgraduate students by 2027, with a minimum of 3 ECTS. Also, within the same timeframe, training should be provided to active health professionals by a competent person in each organization with the necessary basic knowledge. This employee should also be responsible for ongoing cooperation with the relevant local civil protection authorities, coordinating the adaptation and mitigation actions of the health services unit, monitoring environmental indicators and informing the organization’s management. A sustainability committee should be set up directly in each health service unit and protocols should be established to deal with situations such as heat waves. It is recommended that by 2030, special financial instruments be created and absorbed with the aim of upgrading energy efficiency and increasing the use of renewable energy sources in health organizations.




4.3. Strengths and Limitations of the Study and Suggestions for Future Research


This study relates to a contemporary, topical, and complex issue, which concerns healthcare professionals’ perceptions of climate change and its impact on healthcare systems. The findings, combined with the policy recommendations described, give it significant political and practical importance for academic institutions, health systems, politicians, and health professionals. Furthermore, the methodological framework used in the study is a significant advantage because it adopts established guidelines for conducting scoping reviews.



As with any research, this study has certain limitations that may introduce bias, and these should therefore be taken into account. First, the time frame of 2016–2025 was selected because the Paris Agreement was a turning point in the global conversation about climate change and health. Since then, there has been a significant increase in research into the effects of climate change on health and the preparedness of health professionals. This makes studies after 2016 more representative of current trends and challenges in this field. The current year was included in the search because of the importance of the topic and to reduce the likelihood of important data being omitted. Nevertheless, the exclusion of older studies may have led to a loss of useful information, although the growing research interest in recent years probably mitigates this risk. Second, only studies published in English were included, which limits the geographical and cultural heterogeneity of the findings. This decision was necessary due to the language constraints of the researchers. However, this choice may introduce language bias and limit the representativeness of the findings. This limitation is mitigated by the fact that scientific publications are predominantly in English. Third, heterogeneity appears in the methodology and samples of the selected studies, which makes it difficult to directly compare results and draw generalizable conclusions. Fourth, the failure to submit an official protocol to PPROSPERO could potentially create a problem of bias. This possibility was mitigated by the use of an internal protocol prior to the review and strict adherence to the established steps taken in reviews. Fifth, the selection of specific databases may skew the inclusion of studies and create bias in the selection of studies. However, this limitation is mitigated by the fact that PubMed, Scopus, and Web of Science are the most widely used and reliable databases. Finaly, the exclusion of gray literature may have led to the omission of important information from organizations and unpublished studies.



Future reviews should take these limitations into account (without linguistic exclusions and incorporating gray literature). In addition, both contemporary and diachronic research should be conducted in countries with limited scientific coverage. Particular emphasis should be placed on areas of Southeast Europe and especially on developing countries, where both funding and material and technological infrastructure and modern digital capabilities are limited. It is recommended that methodologies include studies with qualitative, quantitative, and mixed approaches in order to capture in depth the perceptions, experiences, and attitudes of health professionals, while it is also recommended that prospective intervention studies be conducted to evaluate educational and policy interventions.





5. Conclusions


This review shows that climate change is an undeniable reality with far-reaching repercussions for public health and health systems. Although health professionals acknowledge the severity of the circumstances, they are not adequately prepared to effectively respond to emergencies brought on by extreme weather events owing to a lack of training in environmental issues as well as a shortage in human, material, technological, and financial resources.



In addition, health professionals are pressed for time to become more actively involved by raising awareness among patients, among their colleagues, and among policymakers concerning the health impacts of climate change and the indicative actions for adaptation and mitigation.



The findings underscore the need for immediate/urgent policy action. Specifically, as stated by the WHO, strengthening the structural elements of health systems is considered essential. In addition, continuing education programs are imperative for health professionals throughout their careers, from undergraduate level onwards. Ministries of health and health facility management teams should develop preparedness plans, encouraging the participation of health professionals in climate governance. At the same time, policies that promote sustainable practices to mitigate the effects of climate change must be strengthened. These actions require increased public funding and assistance from developed to developing countries. Finally, ongoing collaboration must be established between governments, educational institutions, and international organizations such as the World Health Organization.
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Table A1. Search criteria of studies.






Table A1. Search criteria of studies.





	Research Database
	Search String-(Run: 20 January 2025)





	PubMed
	(“climate change”[MeSH Terms] OR “global warming”[MeSH Terms]

OR “climate crisis” OR “extreme weather” OR “environmental change”)

AND

(“health personnel”[MeSH Terms] OR “health professionals”

OR “healthcare workers” OR nurses OR physicians OR “public health staff”)

AND

(percept * OR attitude * OR belief * OR knowledge OR awareness OR experience

OR practice * OR readiness OR prepare * OR opinion OR response OR competency)



	Scopus
	TITLE-ABS-KEY (

(“climate change” OR “climate crisis” OR “global warming” OR “extreme weather”)

AND

(“health professionals” OR “healthcare personnel” OR “health workers” OR nurses OR physicians OR “public health staff”)

AND

(percept * OR awareness OR knowledge OR belief * OR attitude * OR preparedness OR readiness OR prepare * OR experience OR opinion OR response OR practice *))



	Web of Science
	TS = (

(“climate change” OR “global warming” OR “climate crisis” OR “extreme weather”)

AND

(“health professionals” OR “health personnel” OR nurses OR physicians OR “public health workers”)

AND

(percept * OR awareness OR knowledge OR attitude * OR belief * OR opinion OR readiness OR preparedness OR response OR experience OR practice *))







(*) denotes truncation and was used to retrieve all possible variants of the terms (e.g., percept*, attitude*, practice*).













 





Table A2. Database search strategies and filters (Run: 20 January 2025).






Table A2. Database search strategies and filters (Run: 20 January 2025).














	Research Database
	Fields Searched
	MeSH Explosion/Notes
	Filters/Limits
	Years
	Search Date
	Hits





	PubMed
	Title/Abstract
	MeSH explosion: Enabled
	Language: English; Humans; Article type: Peer-reviewed journal articles
	2016–2025
	20 March 2025
	375



	Scopus
	Title/Abstract
	
	Language: English; Document type: Article
	2016–2025
	20 March 2025
	924



	Web of Science
	Title/Abstract
	
	Language: English; Document type: Article
	2016–2025
	20 March 2025
	617







Source: Authors’ elaboration.
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	A/A
	Title
	Author
	Year
	Country
	Study Design
	Sample

Size
	Key Findings





	1.
	“Factors affecting environmental sustainability attitudes among nurses–Focusing on climate change cognition and behaviors: A cross-sectional study”
	Chung et al. [67]
	2024
	Korea
	Quantitative, Synchronic study
	n = 352 Nurses
	The key factors influencing nurses’ attitudes toward environmental sustainability are: (1) environmental attitudes at work (2) interest in climate issues and, (3) motivation to adopt sustainable practices.



	2.
	“Knowledge, attitudes and practices related to climate change and its health aspects among the healthcare workforce in India—A cross-sectional study”
	Sambath et al. [57]
	2022
	India
	Quantitative, Synchronic study
	n = 3185 Healthcare professionals
	
	-

	
Health professionals’ knowledge of the direct effects of climate change was high, while of the indirect (malnutrition) it was lower.




	-

	
72.7% wanted more information on the health impacts of climate change.




	-

	
43.9% wanted to learn more about their role in raising awareness and informing the public.









	3.
	“Climate Change and Health Preparedness in Africa: Analysing Trends in Six African Countries”
	Opoku et al. [41]
	2021
	Ghana, Nigeria, South Africa, Namibia, Ethiopia, Ethiopia and Kenya
	Quantitative, Synchronic study
	n = 122

Healthcare professionals
	
	-

	
63.1% of health professionals have seen the effects of climate change.




	-

	
50.8% have seen a major impact on health and 38.5% have seen some impact (infections being a major challenge).




	-

	
76.4% believe that the number and severity of climate-related diseases will increase in the coming years if public health measures are not taken—There is a shortage of qualified staff, inadequate education and training on climate change.




	-

	
The need to increase funding, develop infrastructure, and strengthen medical and technological equipment is emphasized.









	4.
	“Environmental health practitioners potentially play a key role in helping communities adapt to climate change”
	Shezi et al. [49]
	2019
	South Africa
	Quantitative, Synchronic study
	n = 66 Environmental health professionals
	
	-

	
57% of participants have observed the effects of climate change (droughts, floods).




	-

	
The majority have received training and education on environmental and health issues.




	-

	
39% participated in a climate change working group.




	-

	
47% reported having a climate change and health officer in their department.




	-

	
62.2% considered their role to be supportive, while 37.8% considered their role to be proactive.









	5.
	“Climate-specific health literacy in health professionals: an exploratory study”
	Albrecht et al. [58]
	2023
	Germany
	Quantitative, Synchronic study
	n = 142 Health professionals
	
	-

	
93% of respondents believe climate change will have a significant impact on their work.




	-

	
Only 12% say they are well informed about the impact of climate change.




	-

	
The majority believe that climate change affects health both globally and at the patient level.




	-

	
The main barriers to taking action in clinical practice are: (a) lack of time (79%), (b) lack of information (42%), and (c) lack of materials (39%).









	6.
	“Nurses’ Perceptions and Behaviors Regarding Climate Change and Health: A Quantile Regression Analysis”
	Park et al. [50]
	2024
	Korea
	Quantitative, Synchronic study
	n = 499 Nurses
	
	-

	
The majority of nurses had experienced extreme weather events.




	-

	
Access to information was limited.




	-

	
Participation in climate-smart activities was limited (mean 2.64 out of 10 possible actions).




	-

	
Almost half (42.7% and 43.5%) had experience in setting climate change and health goals and strategies.




	-

	
Factors that increased environmental awareness included: (a) experience with climate change, (b) access to information, (c) family circumstances (children, high income, religious belief), (d) work environment oriented towards sustainable climate practices, and (e) participation in formulating and setting strategic goals.









	7.
	“Climate and health concerns of Montana’s public and environmental health professionals: a cross-sectional study”
	Byron & Akerlof [51]
	2021
	USA, Montana
	Quantitative, Synchronic study
	n = 479 Environmental and Public Health Professionals
	
	-

	
86% of participants recognize the occurrence of extreme weather events in their area.




	-

	
57–74% believe that climate change is affecting health, while 68–80% believe that health impacts will worsen in the future.




	-

	
69% see climate change as a result of human activity.




	-

	
73% believe that tackling climate change must be a priority in their workplace




	-

	
93% believe that immediate action is needed, while 73% believe that this should be collective (government, business, public health officials, health professionals, citizens).









	8.
	“Interventional pain physician beliefs on climate change: A Spine Intervention Society (SIS) survey”
	Fogarty et al. [14]
	2023
	USA
	Quantitative, Synchronic study
	n = 175 members of Spine Intervention Society
	
	-

	
87% of respondents recognize that climate change is real.




	-

	
78% believe it is important to them, but only 47% believe it is important to their patients.




	-

	
Perceptions of the importance of climate change do not vary by geographic region or age.




	-

	
Physicians who are not in leadership positions are less likely to rate climate change as important.




	-

	
Physicians outside the U.S. are more likely to feel they have a responsibility to provide information about the health effects of climate change.









	9.
	“Comparisons of healthcare personnel relating to awareness, concern, motivation, and behaviors of climate and health: A cross-sectional study”
	Rangel et al. [64]
	2024
	Western USA
	Exploratory-observational-contemporary study
	n = 1363 Healthcare professionals
	
	-

	
Health professionals had moderate to high levels of awareness and concern about the health impacts of climate change, with low and moderate levels of participation in activities at work and home, respectively.




	-

	
61.3% had not been informed about their organization’s commitment to reduce carbon emissions by 2030.









	10.
	“Perception of environmental issues in the head-and-neck surgery room: A preliminary study”
	Carsuzaa et al. [65]
	2024
	France
	Observational pilot study
	n = 267 Healthcare professionals working in head and neck surgery
	
	-

	
66% of participants are concerned about climate change and its effects.




	-

	
85% believe they have sufficient knowledge about the issue.




	-

	
93% said they were willing to adopt practices to mitigate climate change (reduce waste and increase recycling).









	11.
	“Keeping Sane in a Changing Climate: Assessing Psychologists’ Preparedness, Exposure to Climate-Health Impacts, Willingness to Act on Climate Change, and Barriers to Effective Action”
	Stilita & Charlson [52]
	2024
	Australia
	Quantitative, Synchronic study
	n = 59 Psychologists
	
	-

	
Climate change is perceived as critical by 95% of psychologists, and as a personal problem by 78%.




	-

	
44% report that extreme weather events have affected their work.




	-

	
50% have treated patients with mental disorders related to climate change.




	-

	
85% wanted more training to prepare them for the health effects of climate change.




	-

	
46.8% did not feel prepared to help patients with mental health problems related to climate change.




	-

	
90% believe that climate change requires immediate action, while 85% believe that the community needs to be informed.




	-

	
68% believe that psychologists can play an important role in addressing climate change by communicating with the community.









	12.
	“Nurses’ Environmental Practices in Northern Peruvian Hospitals”
	Rojas-Perez et al. [68]
	2024
	Peru
	Quantitative, Synchronic study
	n = 106 Nurses
	
	-

	
Nurses showed positive attitudes toward adopting sustainable environmental practices at home and work.




	-

	
53% reported that they recycle




	-

	
51% reported that they use energy rationally.




	-

	
There was an association between age and years of experience with adopting sustainable practices to mitigate climate change (recycling, reducing medication waste, energy use) in clinical practice.









	13.
	“Green radiography: Exploring perceptions, practices, and barriers to sustainability”
	Rawashdeh et al. [53]
	2024
	14 countries
	Quantitative, Synchronic study
	n = 104 Radiographers
	
	-

	
42.3% of respondents were concerned about the impact of climate change worldwide.




	-

	
The main causes, according to participants, are pollution (68%) and population growth (66%).




	-

	
88% believe that extreme climate events will increase.




	-

	
91% believe there will be an impact on population health and 83% believe infectious diseases will emerge or reappear.




	-

	
74% stressed the need to adopt sustainable practices at work (reducing energy consumption in lighting and heating systems).









	14.
	“Perceptions of capacity for infectious disease control and prevention to meet the challenges of dengue fever in the face of climate change: A survey among CDC staff in Guangdong Province, China”
	Tong et al. [59]
	2016
	China
	Quantitative, Synchronic study
	n = 260 CDC professionals
	
	-

	
80.7% of respondents believe that climate change has a negative impact on health




	-

	
98.4% noted an increase in dengue cases.




	-

	
85% said that more information is needed on the health effects of climate change.




	-

	
The majority of respondents believe that the ability to detect epidemics is excellent, that laboratories can provide rapid and efficient diagnostic support, and that human resources are adequate in the event of an epidemic.









	15.
	‘Awareness, worry, and hope regarding climate change among nurses: A cross-sectional study”
	Fertelli et al. [66]
	2023
	Turkey
	Quantitative, Synchronic study
	n = 511 Nurses
	
	-

	
−62.5% of participants would like to be educated about climate change.




	-

	
Nurses reported moderate levels of awareness, concern, and hope about climate change.









	16.
	“Assessing the role of education level on climate change belief, concern and action: a multinational survey of healthcare professionals in nephrology”
	Sandal et al. [54]
	2025
	107 Countries
	Quantitative, Synchronic study
	n = 849 Healthcare professionals
	
	-

	
97.9% of healthcare professionals recognize climate change as a real fact.




	-

	
73.3% are concerned about its effects.




	-

	
62.2% have taken action to combat it.




	-

	
Only 34% of participants have been informed about national plans to combat climate change.




	-

	
In low-income countries, barriers included a lack of technology, financial constraints, and limited research.









	17.
	“Pharmacists’ perception of climate change and its impact on health”
	Speck et al. [55]
	2023
	USA, Ohio
	Quantitative, Synchronic study
	n = 70 Registered pharmacists
	
	-

	
78.3% of pharmacists believe climate change is real.




	-

	
72.7% believe it has a global health impact, but only 45.4% think it will directly affect patients in their community.




	-

	
54.5% believe that pharmacy operations contribute to climate change.




	-

	
48.5% believe pharmacists can contribute to the sustainability of the healthcare system.




	-

	
Barriers to communicating with the public include: a) lack of time, b) lack of knowledge, and c) belief that being informed would not make a difference.









	18.
	“Public health professionals’ views on climate change, advocacy, and health”
	Kish-Doto & Francavillo [56]
	2024
	USA
	Quantitative, Synchronic study
	n = 173 Public health professionals
	
	-

	
97.1% of public health professionals recognize climate change as a critical issue.




	-

	
93.3% are concerned about the impacts




	-

	
57.8% want to be educated about climate change.




	-

	
83.2% believe that extreme weather events are caused by human activity.









	19.
	“Climate change, climate disasters and oncology care: a descriptive global survey of oncology healthcare professionals”
	Elia et al. [42]
	2024
	Participation of a sample of 26 countries
	Quantitative, Synchronic study
	n = 154 Healthcare professionals for oncology patients
	
	-

	
98.7% were aware of the significant increase in global warming and its contribution to increased healthcare utilization (98.6%).




	-

	
88.3% wanted to be educated and learn more about climate change and its impact on cancer treatment.




	-

	
50.4% are aware of the weather disaster response plan of the organization they work for.









	20.
	“Survey of International Members of the American Thoracic Society on Climate Change and Health”
	Sarfaty et al. [43]
	2016
	Participant sample from 68 countries
	Quantitative, Synchronic study
	n = 489 International Members of the American Thoracic Society
	
	-

	
96% said climate change is happening and 70% said it is the result of human activity.




	-

	
The majority said that climate change was already affecting the health of patients. Specifically, (a) 69% reported a health burden due to injuries from extreme weather events, (b) 72% noted allergic symptoms, and (c) 88% noted an increase in chronic diseases related to air pollution.




	-

	
Participants emphasized that physicians should play a central role in educating the community, policymakers, and patients about the health impacts of climate change.









	21.
	“South African Healthcare Professionals’ Knowledge, Attitudes, and Practices Regarding Environmental Sustainability in Healthcare: A Mixed-Methods Study”
	Lister et al. [44]
	2022
	South Africa
	Mixed method (Quantitative and Qualitative Study)
	n = 100 Health professionals (questionnaire) N = 18 Health professionals (semi-structured interviews)
	
	-

	
Participants reported limited knowledge of environmental sustainability and were concerned about its impact on health.




	-

	
They have positive attitudes and are interested in education, implementation, and leadership in adopting good sustainability practices.




	-

	
The majority do not implement environmental sustainability practices in daily clinical practice.




	-

	
According to their perception, the main barriers to not adopting environmental sustainability in healthcare are: (a) lack of resources (financial, infrastructure), (b) limited knowledge, (c) lack of time, and (d) inadequate policies.









	22.
	“The environmental awareness of nurses as environmentally sustainable health care leaders: a mixed method analysis”
	Luque-Alcaraz et al. [75]
	2024
	Spain, Andalusia
	Mixed method (Quantitative and Qualitative Study)
	n = 314 Nurses (questionnaire) N = 10 Nurses (semi-structured interviews)
	
	-

	
70.4% of nurses were moderately environmentally aware and had limited sustainable workplace practices.




	-

	
Those with higher levels of environmental awareness were more likely to engage in sustainable practices such as energy conservation and waste reduction.




	-

	
Their environmental behaviors at work were dependent on their behaviors and habits outside of work.




	-

	
The results of the qualitative study highlighted barriers to adopting sustainable practices in everyday life, including: (a) lack of time, (b) environmental attitudes of management, and (c) pandemic disease.









	23.
	“Are we ready for it? Health systems preparedness and capacity towards climate change-induced health risks: perspectives of health professionals in Ghana”
	Hussey & Arku [45]
	2020
	Ghana
	Mixed method (Quantitative and Qualitative Study)
	n = 99 Health professionals (questionnaire) N = 20 Health professionals (interviews)
	
	-

	
Health professionals recognized that climate change has an impact on health and the health system.




	-

	
Although many respondents had received information on climate change, less than 10% had personally researched the impacts and risks to the health system.




	-

	
The majority of respondents had not received training on the risks of climate change.




	-

	
Interviewees reported that they had not received training on climate change and its impacts.




	-

	
The preparedness of both health facilities and health professionals to respond to climate-related emergencies was assessed as limited and weak.









	24.
	“We are not ready for this”: physicians’ perceptions on climate change information and adaptation strategies qualitative study in Portugal”
	Ponte et al. [69]
	2024
	Portugal
	Qualitative Study (case study)
	n = 13 Doctors
	
	-

	
Physicians believe they can play a key role in changing the behavior of patients and organizations by promoting sustainable health practices




	-

	
Knowledge and education are key factors for behavior change and awareness.




	-

	
Almost half of the participants (7) expressed dissatisfaction with the political system and believed that they could only influence it through organized efforts.




	-

	
Organized action and the involvement of health professionals are essential for mitigation and decision-making.




	-

	
The main barriers to adopting sustainable practices are: (a) lack of time, (b) lack of knowledge, and (c) lack of patient motivation and interest.









	25.
	“Nurses’ perceptions of climate and environmental issues: a qualitative study”
	Anåker et al. [46]
	2015
	Sweden
	Descriptive, exploratory qualitative study
	n = 18 Nurses
	
	-

	
Nurses did not consider environmental issues a priority because their priority was to provide immediate care and save lives.




	-

	
Dealing with environmental issues required time and energy that they did not have due to increased professional demands.




	-

	
The organizations they worked for did not consider investing in green initiatives a priority, as the cost was a significant barrier.




	-

	
Discussions about climate change were considered to be of secondary importance, while environmental actions were mainly of local importance.




	-

	
Although no one mentioned specific initiatives, all recognized the importance of workplace waste management in protecting the environment.









	26.
	“A qualitative study of what motivates and enables climate-engaged physicians in Canada to engage in health-care sustainability, advocacy, and action”
	Luo et al. [60]
	2023
	Canada
	Descriptive, exploratory qualitative study
	n = 19 Doctors dealing with climate
	
	-

	
All respondents were motivated to participate in climate action because they recognize its impacts and biodiversity.




	-

	
Supportive leadership (political and administrative) and adequate budgets are seen as critical factors for health system resilience to climate change.




	-

	
Some participants argued that teamwork can influence health facility leadership to promote sustainability.




	-

	
Other participants argued for the need for top-down (government) leadership to create social norms that reinforce low-carbon policies




	-

	
Expertise and collaboration of multidisciplinary teams can enhance the resilience of the health system to climate change.




	-

	
Addressing knowledge gaps about the impacts of climate change is an important aspect.









	27.
	“Finnish nurses’ perceptions of the health impacts of climate change and their preparation to address those impacts”
	Iira et al. [61]
	2021
	Finland
	Qualitative descriptive study
	n = 6 Nurses
	
	-

	
Nurses identified the elderly, children, refugees, and healthcare workers as the most vulnerable to the effects of climate change.




	-

	
They reported an increase in respiratory diseases, such as asthma and allergies, occurring earlier and lasting longer than in the past.




	-

	
They observed an increase in mental illness, as well as skin and gastrointestinal disorders.




	-

	
Nurses said they were not adequately trained to deal with the effects of climate change and to guide their patients.




	-

	
They reported that the Finnish healthcare system is not sufficiently prepared and that appropriate workplace policies have not been developed to address the effects of climate change.









	28.
	“Filipino nurses’ experiences and perceptions of the impact of climate change on healthcare delivery and cancer care in the Philippines: a qualitative exploratory survey”
	Tanay et al. [76]
	2023
	Philippines
	Descriptive qualitative exploratory study
	n = 46 Nurses
	
	-

	
Climate change is manifested in heavy rainfall, floods, and extreme heat.




	-

	
The majority of nurses consider their work to be affected by climate change (difficulty in accessing health structures, reduction in human resources).




	-

	
The quality of services provided is decreasing due to staff exhaustion, and the care of cancer patients is also affected, with delays or even interruption of care due to evacuations.




	-

	
Flooding in the facilities poses risks to the safety of patients and staff.




	-

	
Mental health is affected and access to fresh food is reduced which affects the health of cancer patients (prone to respiratory infections).









	29.
	“There’s Not Really Much Consideration Given to the Effect of the Climate on NCDs”—Exploration of Knowledge and Attitudes of Health Professionals on a Climate Change-NCD Connection in Barbados”
	Springer & Elliott [47]
	2019
	Barbados, Caribbean
	Qualitative Study

Case Study
	n = 10 Healthcare professionals
	
	-

	
There are differences in the understanding of the relationship between climate change and health professionals.




	-

	
Professionals working in structures at the regional level are more knowledgeable and able to link climate change to noncommunicable diseases, while community workers have a lower level of knowledge.




	-

	
Socio-economic factors affect the prevention and management of noncommunicable diseases, making it more difficult to adapt to the effects of climate change.









	30.
	“The perspectives of nurses, as prominent advocates in sustainability, on the global climate crises and its impact on mental health”
	Ediz & Uzun [70]
	2024
	Turkey
	Qualitative study
	n = 35 Nurses
	
	-

	
Participants expressed concern about the global climate crisis, citing both physical impacts (increased natural disasters, impacts on animals, hunger, melting ice, changing seasons) and psychological impacts (stress, anger, depression, burnout, suicide).




	-

	
The impacts of climate change can be direct (hurricanes, floods, malnutrition), indirect (air pollution, water pollution, migration), and psychosocial (anger, reduced quality of life, post-traumatic stress disorder).




	-

	
Mental health impacts can be both direct (panic, aggression, mood disorders) and indirect (anxiety or anger due to heat, due to allergic conditions).




	-

	
Nurses believe that addressing these impacts requires action: (a) at the personal level (water and energy conservation, recycling, plastic reduction), (b) at the national level (public awareness, educational programs through media and social networks), and (c) at the international level (ending war conflicts, preventing marine pollution).









	31.
	“Climate-conscious pharmacy practice: An exploratory study of community pharmacists in Ontario”
	Zhao et al. [48]
	2024
	Canada, Ontario
	Exploratory qualitative study
	n = 24 Community pharmacists
	
	-

	
Pharmacists recognize that climate change is happening, is caused by human activities, and has long-term health implications.




	-

	
Its severity is underestimated because they are distracted by other issues.




	-

	
Their education on climate change issues is inadequate and none were aware of the climate impact of pharmaceutical formulations (inhalers).




	-

	
Despite their lack of awareness, they expressed a desire to learn more.




	-

	
Adoption of sustainable practices is hindered by: (a) lack of time, (b) stress, (c) workload, (d) cost-effectiveness, and e) bureaucracy.




	-

	
They suggested collective and legislative interventions, as they felt that individual initiatives were not enough.









	32.
	“General Practitioners’ Perceptions of Heat Health Impacts on the Elderly in the Face of Climate Change—A Qualitative Study in Baden-Württemberg, Germany”
	Herrmann & Sauerborn [71]
	2018
	Germany, Baden-Württemberg
	Qualitative study
	n = 24 General Practitioners
	
	-

	
Excessive heat and heat waves increase morbidity and mortality in older people.




	-

	
Preparation, awareness, and communication between health professionals and primary health care (PHC) facilities are considered insufficient.




	-

	
The protection of older people requires clear guidelines and training of human resources.









	33.
	“Building resilience in German primary care practices: a qualitative study”
	Litke et al. [72]
	2022
	Germany
	Qualitative Observation Study
	n = 40 Healthcare professionals
	
	-

	
Health professionals have varying levels of awareness of the impacts of climate change, although they recognize the health implications.




	-

	
PHC is perceived to be inadequately prepared to deal with the impacts of climate change, exacerbated by a lack of resources and training to strengthen the resilience of the health system.




	-

	
Actions and measures are being taken without planning, through initiatives at the local level.









	34.
	“Heatwaves, hospitals and health system resilience in England: a qualitative assessment of frontline perspectives from the hot summer of 2019”
	Brooks et al. [62]
	2023
	UK
	Qualitative study
	n = 14 Healthcare professionals
	
	-

	
The 2019 heatwave had a significant impact on the health services provided, increasing patient admissions and straining human resources, infrastructure, and equipment at health facilities.




	-

	
There were differences in perceptions of the impact of the heatwave between clinical and non-clinical staff.









	35.
	‘”We have a plan for that’: a qualitative study of health system resilience through the perspective of health workers managing antenatal and childbirth services during floods in Cambodia”
	Saulnier et al. [73]
	2022
	Cambodia
	Qualitative study
	n = 34 Healthcare professionals
	
	-

	
Emergency and contingency plans are in place.




	-

	
There is a lack of resources and a need for appropriate training of health professionals to prepare them to respond to flood events.









	36.
	“Experts’ Perceptions on China’s Capacity to Manage Emerging and Re-emerging Zoonotic Diseases in an Era of Climate Change”
	Hansen et al. [74]
	2017
	China
	Qualitative study
	n = 30 specialists in infectious diseases
	
	-

	
Satisfaction with the existing system of disease prevention and control.




	-

	
Confidence in the country’s ability to manage disease in the future.




	-

	
Recommendations for informing and raising awareness among the population about communicable diseases, and among health professionals and policymakers about the health impacts of climate change.
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Figure 1. PRISMA ScR Flow Diagram. 
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Figure 2. Global Distribution of Included Studies by Country. The numbers indicate the number of studies conducted in each country with the same color. 
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Figure 3. Distribution of included studies by professional group of participants (written review). 
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Figure 4. Policy Framework: From Health Professionals’ Perceptions to Systemic Resilience in the Face of Climate Change. 
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Table 1. Query strategy.
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Research Database

	
Information Retrieval Strategy

	
Search Period






	
PubMed

	
(“climate change” [MeSH Terms] OR “global warming” [MeSH Terms] OR “climate crisis” OR “extreme weather” OR “environmental change”) AND (“health personnel” [MeSH Terms] OR “health professionals” OR “healthcare workers” OR “nurses” OR “physicians” OR “public health staff”) AND (percept * OR attitude * OR belief * OR knowledge OR awareness OR experience OR practice * OR readiness OR prepare * OR opinion OR response OR competency)

	
20 December 2024, 20 January 2025, and 20 March 2025




	
Scopus

	
TITLE-ABS-KEY ((“climate change” OR “climate crisis” OR “global warming” OR “extreme weather”) AND (“health professionals” OR “healthcare personnel” OR “health workers” OR “nurses” OR “physicians” OR “public health staff”) AND (percept * OR awareness OR knowledge OR belief * OR attitude * OR preparedness OR readiness OR prepare * OR experience OR opinion OR response OR practice *)




	
Web of Science

	
TS = ((“climate change” OR “global warming” OR “climate crisis” OR “extreme weather”) AND (“health professionals” OR “health personnel” OR “nurses” OR “physicians” OR “public health workers”) AND (percept * OR awareness OR knowledge OR attitude * OR belief * OR opinion OR readiness OR preparedness OR response OR experience OR practice *))








Source: Authors’ elaboration. (*) denotes truncation and was used to retrieve all possible variants of the terms.













 





Table 2. Definition of PCC in this review.






Table 2. Definition of PCC in this review.





	PCC Element
	Definition in This Review





	Population
	Health professionals (e.g., physicians, nurses, public health staff)



	Concept
	Perceptions, awareness, preparedness, experiences, engagement, knowledge, attitudes regarding climate change



	Context
	Health systems, service delivery, and policy challenges related to climate change (e.g., resilience, adaptation, readiness)







Source: Authors’ elaboration.













 





Table 3. Inclusion/exclusion criteria and rationale.
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	Criteria
	Justification



	
	1.

	
Choice of primary studies






	
	i.

	
Contributed to addressing the research questions qualitatively and quantitatively









	
	2.

	
Studies published in the English language






	
	ii.

	
Preferred as inclusion language due to its dominance in peer-reviewed scientific publications.









	
	3.

	
Published surveys between 2016–2025






	
	iii.

	
Facilitated consideration of the most current data.









	
	4.

	
Choice of population: healthcare






professionals, public health, and healthcare administration staff
	
	iv.

	
Represented the research question and the subject of the study more thoroughly.









	
	5.

	
Exclusion of gray literature (dissertations)






	
	v.

	
Displayed ambiguity in evaluation













Source: Authors’ elaboration.













 





Table 4. Indicative studies that have been rejected.
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	Authors
	Study
	Reason for Exclusion





	[33]
	American Thoracic Society member survey on climate change and health.
	Published before 2016



	[34]
	Nurses Drawdown: Building a Nurse-Led, Solutions-Based Quality Improvement Project to Address Climate Change.
	Not relevant to the research questions



	[35]
	Health professionals in a changing climate: protocol for a scoping review
	This is not a primary study.



	[36]
	Exploring Nursing Students’ Metaphorical Perceptions and Cognitive Structures Related to the Global Climate Crisis’s Impact on Nursing
	Related to students



	[37]
	Zorgprofessionals voor het klimaat [Health professionals for the climate].
	It is not in English and is not directly related to the research questions.



	[38]
	Changement climatique et santé: le point de vue des professionnels de santé aux quatre coins du monde.
	Not in English







Source: Authors’ elaboration.













 





Table 5. Thematic categorization of studies on health professionals’ perceptions of climate change and health.
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	Perceptions
	Studies





	Recognizing Climate Change and linking it to human activities
	[14,41,42,43,44,45,46,47,48,49,50,51,52,53,54,55,56]



	Understanding the impact of climate change on human health
	[14,41,42,43,44,45,46,47,48,51,52,53,54,56,57,58,59,60,61,62]



	Stressing awareness raising, training and education
	[44,45,48,49,50,53,54,56,57,59,60,61,62,63,64,65,66]







Source: Authors’ elaboration.













 





Table 6. Perceptions of factors influencing environmental sustainability and actions and barriers to preparedness of the health system and health professionals.
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	Perceptions
	Studies





	Factors Affecting Environmental Sustainability
	[67]



	Readiness of health systems and health workers
	[41,42,43,44,45,46,48,49,50,51,52,53,54,59,60,61,64,65,68,69,70,71,72,73,74]



	Barriers to Adoption of Adaptation and Mitigation Measures
	[44,46,48,54,55,58,69,75]







Source: Authors’ elaboration.
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