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ABSTRACT 

Aim: This study aimed to assess the knowledge, attitudes and practices (KAP)of public sector workers in Guyana regarding climate change, its health impacts and implications for building climate-resilient health systems. 

Methodology: A descriptive mixed-methods case study was conducted using a structured KAP survey administered to 176 public sector workers, including healthcare professionals and a stakeholder workshop involving 33 representatives from key government agencies. Quantitative data were analysed using descriptive statistics in IBM Version 26, while qualitative data from group discussions were synthesised into a strengths, weaknesses, opportunities and threats (SWOT) framework to evaluate health system readiness to climate change. 

Results: Although 69.5% of respondents acknowledge that climate change affects health, only 19.3% correctly defined climate change. Participants most frequently identified direct health impacts such as air-quality, heat related and water-borne diseases, while mental health and nutritional impacts were least recognized. Attitudes were overwhelmingly positive, with high levels of concern and willingness to act; however, practical engagement was limited. Key barriers included insufficient information and uncertainty about appropriate actions. The SWOT analysis highlighted existing policy frameworks and post-COVID-19 response systems as strengths, alongside critical weaknesses such as outdated legislation, limited training, inter-agency fragmentation and workforce attrition. 

Conclusion: Despite strong concern and motivation among public sector workers, substantial knowledge and practice gaps limit effective climate-health action in Guyana. Institutionalised training, intersectoral collaboration and targeted capacity building are essential to strengthen climate-resilient health systems. 
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1. INTRODUCTION
Over the past few decades, anthropogenic climate change has become an existential threat to humanity and has posed numerous challenges to our health and well-being (1-6). Humanity’s vulnerability is largely shaped by geographic, social and economic conditions, as evident in the Small Island Developing States (SIDS), a distinct group of states and territories facing specific social, economic and environmental vulnerabilities, among which Guyana is included (7). The adverse effects of climate change are anticipated to significantly affect SIDS because of weaker adaptive capacity and limited or lack of enforcement of climate-related policies. Despite efforts, global warming is projected to surpass 1.5 o C, with every additional tenth of a degree increase in warming gravely impacting people’s health and livelihood (8). People from resource-poor regions that contribute the least to climate change experience the greatest impact of climate change. The climate crisis therefore jeopardizes gains made on the Sustainable Development Goals, particularly threatening the realisation of universal health coverage and further widening health inequalities (9). 
Guyana is a low-lying state on the northeastern coast of South America. Approximately 90% of its population, along with most of its urban centres, are located along the coastal belt (10). Guyana’s weather and climate are influenced by the seasonal shifts of the Inter-Tropical Convergence Zone (11). Northern Guyana has two distinct wet and dry seasons, while Southern Guyana has one wet season with the rest of the year being generally dry. The country already experiences climate change effects, including sea level rise, increased temperatures, changing rainfall patterns and extreme weather events, such as severe floods and droughts (12). These effects are projected to have a significant economic impact on agriculture, coastal and human settlements and health (13). Climate-related health concerns include heat stress, infectious and vector-borne diseases, for example malaria, dengue and gastroenteritis, and noncommunicable diseases (12). The Government of Guyana has committed to climate change adaptation and mitigation efforts through several initiatives, including the Low Carbon Development Strategy (LCDS) (14), the Green State Development Strategy (15) and the Guyana Climate Change Policy and Action Plan (16), all of which provide a point of reference for building climate resilience. 

1.1 Guyana’s Healthcare System
Guyana is divided into 10 Administrative Regions, numbered 1 to 10, with each region managed by a Regional Democratic Council (RDC) in collaboration with the Ministry of Local Government and Regional Development (17). Currently, healthcare is provided cost-free through a package of essential health services decentralised to the RDCs. Despite improvements in health over the years, life expectancy remains one of the lowest in the Region of the Americas, as the prevailing threat of communicable diseases is compounded with an increasing burden of noncommunicable diseases (18). The health system is also strained by insufficient equipment, supplies and staff and poor physical access for some subsets of the population, which affect its ability to respond to climate change impacts (14). Some healthcare facilities are vulnerable to direct impacts such as flooding, due to their location along the coastline. Through the LCDS the government has committed to address the health impacts of climate change by investing in water security, renewable energy, telemedicine and modernising health infrastructure, and training new medical personnel (14). However, equitable sensitisation and involvement of health workers remain absent. As there is no standardised training for health professionals on the health impacts of climate change. This essential workforce lacks the knowledge and tools necessary for functioning in a changing environment and for building climate-resilient health systems (12).  
1.2 Climate Change and Health
Gill and Stott (2009) stated that health professionals are ideally positioned at the forefront of tackling the consequences of climate change on health through advocacy. Additionally, they can leverage their public trust to influence patients, the wider population and organisations to act (19). It therefore becomes important to understand their views on climate change and health and identify gaps in knowledge. Yang, et al. (20) explored this among medical, public health and nursing students in China, and found that while most respondents (88%) believed climate change was bad for human health, only 58% correctly identified its causes. A study in India (21), conducted among various health workers, found that children and the elderly were perceived to be the most affected groups, and like the previous study, there was less awareness of the indirect consequences of climate change. Kotcher et al.’s (22) multinational survey of health professionals found that respondents had high levels of commitment to education and advocacy; however, time constraints and lack of knowledge were identified as barriers towards understanding the effects of climate change on health.
In 2016, the United Nations Development Programme in collaboration with the Japan-Caribbean Climate Change Partnership funded a Knowledge, Attitudes and Practices survey of climate change adaptation and mitigation in Guyana (23). The survey targeted the general population and found that all respondents had heard of the term ‘climate change’, but only 12% claimed to understand what it meant; 49% indicated that they understood its meaning to some extent. Just over half of respondents (56%) felt hopeful that something could be done about climate change, while 36% felt negative emotions towards it, mainly fear and confusion. Actions taken by respondents to adapt to climate change were either lacking or limited mostly to flood prevention. However, most respondents (78%) indicated their interest in learning more about the issue. This study is important in understanding the views of public sector workers towards climate change and health. The current paper addresses this gap by reporting on the knowledge, attitudes, and practices of public sector workers in relation to climate change and its potential health impacts and strategies for adaptation and mitigation.
2. MATERIALS AND METHODS

The data reported in this paper were collected as part of a broader, descriptive mixed-methods case study on climate change adaptation and mitigation policies and actions relevant to human health and health systems in Guyana. Quantitative data were obtained through a purposive and voluntary Knowledge, Attitudes and Practices (KAP) survey targeting public sector workers, including healthcare professionals, who were invited to participate based on their roles and relevance to climate-health issues. Additionally, qualitative date was collected through a purposive in-person workshop with representatives from key government organizations to conduct a strengths, weaknesses, opportunities, and threats (SWOT) analysis of health policies. This combined approach ensured that participants were both relevant to the study objectives and able to provide informed insights into the health system’s capacity to respond to climate change impacts. 
 
We developed a structured questionnaire to assess knowledge, attitudes, and practices regarding climate change, the impacts on health and adaptation and mitigation strategies. There were 52 questions, 11 for demographic information, 8 on knowledge of climate change, 8 on how climate change affects respondents’ immediate environment, 4 on attitudes toward climate change, 10 on actions taken against climate change, 4 on knowledge of climate change and health, 5 on attitudes toward climate change and health and 2 on action taken regarding climate change and health. The questionnaire was piloted on a group of health professionals who were excluded from the final sample. In total, 176 participants from varying professions and organizations within the public health sector completed the survey.
We also conducted an in-person workshop involving multiple stakeholders from relevant governmental agencies, including Ministry of Local Government, Guyana Forestry Commission (GFC), National Public Health Reference Laboratory-MOH, University of Guyana (UG), National Agriculture Research and Extension Institute (NAREI),  Regional Health Services-MOH, Environmental Health Unit-MOH, Hydrometeorological Services-Ministry of Agriculture, Ministry of Public Works, Vector Control Services - Entomology Unit -MOH, Guyana School of Agriculture (GSA), Linden Hospital Complex, Environmental Protection Agency (EPA). The 33 participants were grouped and encouraged to discuss internal (strengths and weaknesses) and external (opportunities and threats) factors affecting the health system’s ability to respond to the effects of climate change. Each group’s responses were synthesised, summarised, and presented in a SWOT matrix. 
2.1 Data management and analysis 
Quantitative data from the KAP Survey was entered into IBM SPSS Version 26 software and analysed using standard methods/quantitative measures such as frequencies and means (+/- standard deviations). Qualitative data from the in-person workshop was collated and categorized to develop the SWOT analysis. 

KAP responses were used to construct scores for each domain. For knowledge, participants were given points based on having heard of climate change and climate variability, for providing correct definitions of these terms, for accurately selecting causes of and factors associated with climate change and for having knowledge of local government action against climate change. A maximum score of 32 could have been achieved. Participants’ attitude scores were based on their level of concern about climate change and climate change and health, the importance they placed on anti-climate change measures needed in Guyana, their level of agreement with acting against climate change, and their degree of interest in learning more about climate change and its health impacts. The maximum possible score was 17. Regarding practices, scores were based on actions taken in a personal capacity and in the workplace. Maximum scores of 35 and 26 could be achieved for personal and work-based practices, respectively. 
3. RESULTS
The sample of 176 participants provides a diverse cross-section of public sector and health sector employees, thought it does not fully represent the entire population of these sectors in Guyana. Participants spanned multiple professions, including nurses (25.6%), physicians (6.8%), allied health professionals (31.3%) (e.g., laboratory staff, physiotherapists, speech therapists, pharmacists, imaging staff), administrative personnel and other roles such as health visitors, students, disease programme directors and field medics. This diversity reflects the multi-disciplinary nature of the health system and other public sector functions, which strengthens the relevance of the findings to a broad range of roles involved in climate health activities. 
However, the sample was skewed toward hospital-based personnel, with 42.6% working in hospitals and predominantly female (66.5%), which may overrepresent the perspectives of certain subgroups within the workforce. Additionally, most participants had post-secondary education or higher (98.9%), which may limit generalizability to employees with lower formal education levels. Despite these limitations, the inclusion of multiple professional categories, workplaces and regions provides valuable insight into the knowledge, attitudes and practices regarding climate change and health across the public sector, making the findings broadly indicative of trends and gaps among Guyana’s public and health sector Demographic characteristics of the participants are summarised in Table 1.













Table 1. Demographic features of KAP participants
	Characteristic (n=176)
	Frequency (%)

	Mean age in years (SD)
	32.6 (10.1)

	Sex
	 

	·       Female
	117 (66.5)

	·       Male
	35 (19.9)

	·       Not stated
	24 (13.6)

	Highest level of education completed
	 

	·       Primary
	2 (1.1)

	·       Secondary
	28 (15.9)

	·       Post-secondary
	34 (19.3)

	·       Undergraduate diploma/certificate
	19 (10.8)

	·       Undergraduate degree
	48 (27.3)

	·       MBBS
	10 (5.7)

	·       Postgraduate certificate
	11 (6.3)

	·       Master’s degree
	20 (11.4)

	·       Doctoral degree
	4 (2.3)

	Place of work
	 

	·       Hospital
	75 (42.6)

	·       University of Guyana
	28 (15.9)

	·       Regional Democratic Council
	23 (13.1)

	·       Laboratory
	15 (8.5)

	·       Ministry of Health
	12 (6.8)

	·       Not stated
	23 (13.1)

	Occupation
	 

	·       Allied health professionals
	55 (31.3)

	·       Nursing staff
	45 (25.6)

	·       Administrative personnel
	22 (12.5)

	·       Physicians
	12 (6.8)

	·       Quality assurance personnel
	3 (1.7)

	·       Other
	34 (19.3)

	·       Not stated
	5 (2.8)








Table 2. Knowledge of health impacts of climate change
	Effect of climate change on health (n=176)
	Frequency (%)

	Air-quality related diseases
	46 (21.1)

	Heat-related diseases
	35 (19.9)

	Water-borne diseases
	34 (19.3)

	Seasonal diseases (e.g., influenza)
	21 (11.9)

	Vector-borne diseases
	21 (11.9)

	Food related nutritional diseases
	21 (6.8)

	Mental health affected
	10 (5.7)

	Directly related disaster deaths
	8 (4.5)

	Inability to access care due to flooding
	4 (2.3)


Most participants (69.5%) believed that climate change affected health, but not everyone knew in what ways. The most frequently identified health consequences of climate change were air-quality related diseases (21.1%), heat-related diseases (19.9%) and water-borne diseases (19.3%). Food-related nutritional diseases (6.8%) and mental health conditions (5.7%) were among the least identified consequences (see Table 2). 
Table 3. Knowledge of the impacts of climate change
	Impact of climate change
	Frequency (%)

	Changing weather patterns
	162 (92.0)

	Sea level rise
	149 (84.7)

	Flooding 
	146 (83.0)

	Increase in air temperatures
	146 (83.0)

	Drought or prolonged periods of dry weather
	143 (81.3)

	Stronger and more frequent hurricanes
	142 (80.7)

	Increase in sea surface temperature
	140 (79.5)

	Melting of the ice caps at the poles
	134 (76.1)

	Erosion along the coast
	124 (70.5)

	Landslides
	119 (67.6)

	Change in seasonality of crops
	112 (63.6)

	Decrease in fish stocks
	102 (58.0)

	Increase in insect pests
	82 (46.6)


Only 19.3% of participants were able to give a fully correct definition of climate change and a further 40.9% were able to give a partially correct definition. However, many of them were aware of the impacts of climate change on the environment. The least known impacts were the agricultural effects on seasonality of crops, fish stocks and insect pests (see Table 3).


Table 4. Attitudes toward climate change and health
	 
	Very unconcerned
	Somewhat unconcerned
	Neutral
	Somewhat concerned
	Very concerned

	Concern about climate change on health
	1 (0.6)
	9 (5.1)
	15 (8.5)
	48 (27.3)
	99 (56.3)

	 
	Strongly disagree
	Disagree
	Neutral
	Agree
	Strongly agree

	Willing to help reduce the impacts of climate change on health
	1 (0.6)
	7 (4.0)
	23 (13.1)
	86 (48.9)
	58 (32.9)

	 
	Not interested
	Somewhat uninterested
	Neutral
	Somewhat interested
	Very interested

	Interest in learning more about climate change on health
	7 (4.0)
	4 (2.3)
	32 (18.2)
	41 (23.3)
	91 (51.7)


The attitudes of participants to climate change were overwhelmingly positive, with 75% or more persons being concerned about climate change, willing to help reduce its impact and interested in learning more about it (see Table 4). However, only 22.7% participated in raising any kind of awareness about climate change and only 35.3% read stories on climate change monthly or more frequently, compared with 67.0% that read stories on health with corresponding frequency.
Table 5. Reasons for not taking action against climate change.
	Reason
	Number of persons who indicated (%)

	Do not have enough information on climate change
	72 (40.9)

	Not aware of what actions to take
	70 (39.8)

	Not a concern in the workplace
	29 (16.5)

	Not a concern in the community
	19 (10.8)

	Not my responsibility
	12 (6.8)


The most common reasons given for not taking more action against climate change was that participants do not have enough information about the topic (40.9%), nor were they aware of what actions they could take to reduce the impact of climate change (39.8%) (see Table 5).

Table 6. Strengths, weaknesses, opportunities, and threats affecting the health system’s ability to respond to the impacts of climate change.
	Strengths 
	Weaknesses
	Opportunities
	Threats

	Policies that guide improvement of healthcare services
	Outdated Public Health Act
	Availability of relevant funding streams, e.g., Green Climate Fund
	Poor infrastructure and unstable electricity, mobile signal and running water

	Advancements in infrastructure and technology: smart hospitals, ICT hubs
	Delay in budgetary allocations, leading to delayed work and shifting priorities
	Exploring public-private partnerships to raise public awareness
	Continued brain-drain

	Training of health sector workers: transition to remote learning, more health science programmes and greater intakes offered at University of Guyana  
	Slow progress: delayed healthcare improvements and capacity building
	Using oil revenues to build climate resilient health infrastructure and facilitating other adaptation measures 
	Conflict of interest with Oil and Gas Industry

	Collaborations and donor funding, e.g., with PAHO/WHO
	Brain-drain due to low wages
	Strategies and lessons learned from the COVID-19 pandemic
	Lack of networking and data sharing

	Increased availability and access to medications
	Corruption and lack of transparency 
	Developing new technologies to capture and share data
	Bureaucracy 

	Improvement in Ministry of Health emergency response (lessons from COVID19); creation of units dedicated to specific health issues
	Lack of training and sensitisation on climate change and its health impacts
	Utilising community and lay health workers for disaster preparedness in vulnerable communities
	Cultural practices that go against adaptation and mitigation efforts, e.g., burning dry grass 

	Growing climate resilient crops, driven by the National Agricultural Research and Extension Institute
	Lack of inter-agency collaboration on sharing data and drafting and enacting policies; data not easily available
	Incorporating climate change into training of health sector workers
	Food insecurity from unpredictable weather patterns 

	
	Poor readiness of health task forces in emergencies 
	Improving early warning systems 
	Political will and government priorities

	
	Poor public knowledge of the health impacts of climate change 
	Revise outdated policies and focus on implementing current ones
	Inequalities in distribution of health services


Table 6 summarises the strengths, weaknesses, opportunities, and threats affecting the health system’s ability to respond to climate change, as identified by stakeholders. Strengths include relationships with international organisations, existent policies that guide health improvements and various initiatives, both directly and indirectly related to health. These policies, however, were thought to be either outdated or slow to implement, with lack of adequate inter-agency collaboration offered as an explanation for the latter. Bureaucracy, corruption, and brain-drain were identified as additional challenges to the health system. Systems established during the COVID-19 pandemic and lessons learned, along with oil revenues, were seen as opportunities to be leveraged for climate change action. 

4. DISCUSSION
This study provides one of the first empirical assessments of knowledge, attitudes and practices related to climate change and health in Guyana among public sector workers inclusive of healthcare professionals. The findings reveal a critical disconnect between high levels of concern and willingness to act and comparatively limited knowledge and engagement in concrete climate-health actions. This gap has important implications for health system resilience, workforce preparedness and national adaptation efforts. 
4.1 Knowledge gaps despite high awareness 
Although nearly 70% of participants acknowledge that climate change affects health, fewer than one in five were able to provide a fully correct definition of climate change. This mirrors findings from studies conducted in China, India and multinational samples, where health professionals demonstrated strong concern but incomplete conceptual understanding of climate change and its causal mechanisms (20-25). In Guyana context, this knowledge gap is particularly concerning given the country’s high exposure to flooding, heat stress, vector-borne diseases and water insecurity. 
Participants were more likely to identify direct and visible health impacts, such as, air quality related diseases, heat-related illnesses and water-borne diseases, than indirect or less immediately apparent outcomes, such as, mental health effects, food insecurity and disruptions to access to care. This pattern is consistent with previous research showing that indirect and long-term climate-health pathways are poorly recognized among health professionals (21,22). The low recognition of mental health impacts is especially noteworthy, given the increasing evidence linking climate change to anxiety, depression, trauma and psychosocial stress, particularly following extreme weather events. 
4.2 Positive attitudes but limited action 
Encouragingly, attitudes toward climate change and health were overwhelmingly positive. Most participants expressed concern about climate change’s health impacts, willingness to help reduce these impacts and strong interest in further education. This aligns with global evidence suggesting that health professionals are motivated to engage in climate action and advocacy when equipped with appropriate knowledge and tools (19,22). However, this positive disposition did not translate into consistent action. Less than one-quarter of participants reported engaging in climate-related awareness activities and climate change was far less frequently followed than general health news. 
The most commonly cited barriers to action, lack of information and uncertainty about what actions to take, underscore the structural and educational nature of the problem. These findings suggest that inaction is not due to apathy or resistance, but rather to insufficient training, unclear institutional roles and the absence of formalised guidance within the health sector. This reinforces the argument that health workers cannot be expected to lead climate action without systematic capacity building and institutional support. 
4.3 Health system readiness and structural constraints 
The SWOT analysis provides important contextual insights into the broader health system environment in which individual knowledge and practices are situated. While Guyana has several strengths, including smart hospitals (26), policy frameworks, donor partnerships, improved emergency response capacity following COVID-19 and emerging opportunities linked to oil revenues, significant weaknesses and threats persist. Outdated legislation, limited inter-agency collaboration, brain drain, bureaucratic delays and lack of training on climate change and health were repeatedly identified by stakeholders. 
The identification of COVID-19 response systems as an opportunity is particularly salient. Pandemic preparedness demonstrated that rapid coordination, data sharing, risk communication and workforce mobilisation are possible when political will and resource align. Leveraging these systems for climate-related preparedness, such as heatwave response, flood related disease surveillance and disaster mental health support, could significantly enhance climate resilience. However, failure to address governance challenges, data fragmentation and workforce attrition risks undermining these gains. 
4.4 Implications for policy, education and practice 
Taken together, the findings highlight an urgent need to institutionalize climate-health education and training within Guyana’s health system. The absence of standardized training for public sector workers especially health professionals represent a missed opportunity to harness a trusted and motivated workforce. Integrating climate change and health into pre-service curricula, in-service training and continuing professional development would directly address the knowledge and confidence gaps identified in this study. 
At the policy level, stronger intersectoral collaboration between health, agriculture, environment, infrastructure and disaster management agencies is essential. Climate change is not solely an environmental issue, but a cross-cutting determinant of health that requires coordinated governance. Aligning health sector strategies within national initiatives such as the Low Carbon Development Strategy and the Climate Change Policy and Action Plan would strengthen coherence and implementation. 
Finally, the findings suggest that public sector professionals and not just health professionals in Guyana have the potential to act as advocates, educators and community leaders in climate adaptation and mitigation. Realizing this potential requires moving beyond awareness towards empowerment, through clear roles, actionable guidance, protected time and institutional recognition of climate-health work. 

5. CONCLUSION
This study demonstrates that while public sector workers in Guyana exhibit strong concern about climate change and a willingness to engage in climate-health action, significant gaps in knowledge, training and practical engagement remain. Awareness of climate change does not automatically translate into preparedness or action, particularly in the absence of structured education and supportive institutional frameworks. 
In a climate-vulnerable country like Guyana, strengthening climate-health literacy among public sector workers especially health professionals are not optional but essential for safeguarding population health, advancing health system resilience and achieving sustainable development goals. Targeted capacity building, integration of climate-health content into training programmes, improved inter-agency collaboration and strategic use of existing policy and financial opportunities are critical next steps. 
By equipping public sector and health workers with the knowledge, skills and institutional support needed to address climate-related health risks, Guyana can better position its health system to respond to current and future climate challenges while protecting its most vulnerable populations. 
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