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1 BACKGROUND



Climate change is affecting health care facilities in many settings around the world – whether as  overall temperature rise; intense and recurrent floods, storms, extreme temperatures, droughts,  wildfires or sea-level rise; changing patterns of climate-sensitive infectious diseases or climate-related  noncommunicable diseases, or injuries, individually or often combined. The World Health Organization  (WHO) identifies four fundamental requirements for providing safe and quality care in the context  of climate change. These are: (i) having adequate number of skilled workers in safe and decent  working conditions, empowered and informed to protect and respond to environmental challenges; 



(ii) sustainable and safe management of water, sanitation and hygiene (WASH) and health care waste  services; (iii) sustainable energy services; and (iv) appropriate infrastructure, technologies, products and  processes, including all the operations that allow for the efficient functioning of a health care facility (1). 



Simple tools are needed, particularly in low- and middle-income countries, to assess climate change  risks and vulnerabilities on health care facilities. Although some tools to help countries in advancing  specific areas related to climate change and health are available, very few specifically respond to  questions regarding risks, vulnerabilities and impacts.



HOW TO USE THIS GUIDE 



Designed as a complementary tool to the WHO Guidance for climate-resilient and environmentally  sustainable health care facilities (henceforth referred to in this document as WHO Guidance for  CRESHCF) (1), the primary purpose of this checklist document is to support users in establishing a  baseline with regards to climate change resilience in health care facilities. This will be used to inform  the design of interventions to strengthen overall resilience of health care facilities to climate change  (Figure 1). The checklists can also be used for iterative vulnerability assessments in health care facilities. 



Figure 1. Complementarity between the WHO Guidance for climate-resilient and  environmentally sustainable health care facilities and the Checklists to assess  vulnerabilities in health care facilities in the context of climate change 
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Figure 1 presents the key outputs that can be produced to establish a resilience baseline for health  care facilities. While hazards will need to be understood in relation to both vulnerability and impacts,  users may want to only focus their assessment on vulnerabilities or impacts and therefore use the  relevant checklists included in this document. 



Starting with an introduction to the concepts associated with risk (Section 2), this document proposes  a three-step approach for the conduct of vulnerability assessments in health care facilities in  Section 3. The three steps refer to: (i) identifying the main climate hazards that health care facilities  face; (ii) assessing current vulnerability in health care facilities; and (iii) understanding potential  climate change impacts in health care facilities. A set of checklists are provided in Annex A to  support users in conducting each of the suggested steps in the vulnerability assessments. Section  4 explains how to use the checklists. 



Health sector officials require robust information on current and future climate risks to health  care facilities to be able to develop effective adaptation measures using the WHO Guidance for  CRESHCF (1). This document complements the WHO Guidance for CRESHCF by providing useful  information in understanding climate change hazards and checklists to identify and assess climate- related vulnerabilities and impacts. All the proposed checklists may not be relevant to every health  care facility in every location; and therefore may need to be selected, modified or supplemented  with additional tools and guidance. 



The WHO Guidance for CRESHCF also includes checklists, but rather than focusing on vulnerability,  they provide example improvements to be implemented at the health care facility level to strengthen  climate resilience and environmental sustainability. Information gathered through the vulnerability  assessment (i.e. resilience baseline) will inform the design of improvements as part of the suggested  process to strengthen resilience under the overall guidance (Figure 1). 



Users of this document are encouraged to consult the Hospital Safety Index: Guide for evaluators (2),  which provides detailed explanations on how to use its 151-item checklist to obtain ratings for  structural safety, nonstructural safety and functional capacities of a hospital. Additionally, users who  need more information on water, sanitation and health care waste interventions, are encouraged to  consult the WHO Water and Sanitation for Health Facility Improvement Tool (WASH FIT) to prioritize  risks and make improvements in health care facilities (3).



TARGET AUDIENCE



This document and its checklists are intended for health care facility managers and other health  workers aiming to understand the climate risks (large or small) that health care facilities may face,  specifically in terms of existing vulnerabilities and possible impacts, and take action where required. 



Some of the topics covered cannot be responded to only by health care facility officials, and require 

discussions with partners in other sectors as well as local or national government agencies. Similarly, 

some actions to reduce vulnerabilities will need coordination between and across different sectors 

and agencies.
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2 UNDERSTANDING THE RISKS, 



VULNERABILITIES AND IMPACTS OF  CLIMATE CHANGE ON HEALTH CARE  FACILITIES 



CLIMATE CHANGE RISKS



Climate change risk is “the potential for adverse consequences of a climate-related hazard, or of  adaptation or mitigation responses to such a hazard, on lives, livelihoods, health and well-being,  ecosystems and species, economic, social and cultural assets, services (including ecosystem services),  and infrastructure” (4). Risk is explained as a function of hazards, exposures and vulnerabilities. In  other words, risk depends on the occurrence of a climate-related hazard, exposure to those hazards,  and the vulnerability present in the system. Climate change risk is the likelihood that climate-induced  shocks and stresses will adversely impact the functioning of a health care facility. This will vary  based on:



‚ the intensity and magnitude of a specific climate-related hazard (such as flood, drought, storm,  climate-sensitive disease outbreak)



‚ the level of exposure to the hazard of the health care facility, staff or communities 



‚ the level of existing vulnerability, which will determine how much these hazards will impact the  health care facility’s functioning. 



To reduce climate change risks, health care facilities need to be resilient. Climate-resilient health  care facilities are those that are able to anticipate, respond to, cope with, recover from and adapt to  climate-related shocks and stress, so as to bring ongoing and sustained health care to their target  populations, despite an unstable climate (1,5). 



CLIMATE CHANGE HAZARDS



The United Nations General Assembly (UNGA) defines climate change hazard as “a process,  phenomenon or human activity that may cause loss of life, injury or other health impacts, property  damage, social and economic disruption or environmental degradation” (6). The Intergovernmental  Panel on Climate Change (IPCC) defines climate change hazard as “the potential occurrence of  a natural or human-induced physical event or trend that may cause loss of life, injury, or other  health impacts, as well as damage and loss to property, infrastructure, livelihoods, service provision,  ecosystems and environmental resources” (4). Climate change hazards may get escalated by  simultaneous occurrence (such as storms producing floods and increase in vectorborne diseases; 



or heatwaves ensuing jointly with drought and wildfires); or by sequential occurrence (such as 

drought followed by floods followed by an increase in vectorborne diseases). 



(14)6    Checklists to assess vulnerabilities in health care facilities in the context of climate change 



CLIMATE CHANGE EXPOSURES



IPCC defines climate change exposure as “the presence of people; livelihoods; species or ecosystems; 



environmental functions, services, and resources; infrastructure; or economic, social, or cultural assets  in places and settings that could be adversely affected” by a climate hazard (4). From the point of view  of health care facilities, exposure relates to the presence of health care workers, patients, services and  infrastructure in the location of current or future climate hazards. Understanding exposure requires  knowledge of whether people, housing, production capacities and other tangible human assets are  located in hazard-prone areas (6). 



CLIMATE CHANGE VULNERABILITIES



Climate change vulnerability as per the IPCC is “the propensity or predisposition to be adversely  affected” by a climate risk (4). UNGA’s more comprehensive definition includes “the conditions  determined by physical, social, economic and environmental factors or processes, which increase  the susceptibility of an individual, a community, assets or systems to the impacts of hazards” (6). 



This implies that vulnerability extends beyond climate change and may exist before a climate hazard  manifests. However, climate change stress and shocks may increase vulnerability over time, by also  impacting on other social, environmental and economic factors. 



Figure 2 explains the concept of risk reduction, with the aim to reduce overall risk by implementing  actions to reduce hazards, exposures and vulnerabilities. 



Figure 2. Risk reduction from hazards, exposures and vulnerabilities
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CLIMATE CHANGE IMPACTS



Climate change impacts are “the consequences of realized risks on natural and human systems, 

where risks result from the interactions of climate-related hazards (including extreme weather and 

climate events), exposure, and vulnerability. Impacts generally refer to effects on lives, livelihoods, 
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health and wellbeing, ecosystems and species, economic, social and cultural assets, services  (including ecosystem services), and infrastructure” (4). The IPCC notes with high confidence that  the severity of the impacts of climate extremes depends strongly on the level of the exposure and  vulnerability to these extremes (7). Moreover, trends in exposure and vulnerability are major drivers  of changes in disaster risk.



CLIMATE CHANGE RESILIENCE



Resilience is “the capacity of social, economic and environmental systems to cope with a hazardous  event or trend or disturbance, responding or reorganizing in ways that maintain their essential  function, identity and structure, while also maintaining the capacity for adaptation, learning and  transformation” (4). 



Table 1 provides information on how the presence of climate hazards, exposures and vulnerabilities  can lead to risks and impacts. In a simplified form, if there are no climate hazards or exposures  (first two rows in the table), there would be no immediate climate change related risks or impacts  (even if vulnerability is present). However, even when low levels of vulnerability are present, a large  hazard (and resulting exposures) may increase risks and impacts (third row). When all three factors  are present, risks may vary from low to high depending on the magnitude of the hazard, level of  exposure and level of underlying vulnerability (last row). Figure 3 summarizes the links between all  these concepts – and the importance of building climate-resilience – graphically.



Table 1. Risks and impacts in the presence of hazards, exposures and vulnerabilities 

 CLIMATE HAZARD 

PRESENT EXPOSURE 


PRESENT VULNERABILITY 


PRESENT CLIMATE RISKS IMPACTS 


PRESENT


No N/A N/A None No


Yes No N/A None No


Yes Yes None or low None – low Yes (possible)


Yes Yes Medium or high Low – high Yes (probable)



Figure 3. Impacts of climate-related risks on health care facilities 
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3 ASSESSING VULNERABILITIES IN  HEALTH CARE FACILITIES



Although technical guidance exists to assess climate change and health vulnerability at the population  level (8), this document provides specific checklists to assess vulnerability at the health care facility  level. Establishing the resilience baseline for health care facilities is embedded in the overall process  to strengthening resilience and environmental sustainability in health care facilities (see Figure 1). 



Therefore, the current document focuses on the following suggested steps to assess vulnerability  and provides checklists for each climate hazard.



(i) Identify climate hazards of concern.



(ii) Assess current vulnerability for each of the hazards, in each of the key components of health  care facilities.



(iii) Understand potential impacts posed by climate variability and change in each of the key  components of health care facilities.



Strengthening resilience of health care facilities to climate change is done through the implementation  of a risk assessment and management approach as described earlier (Figure 1). 



To assess the measurable risk to a health care facility, the first key step would be to identify which  climate hazards they face. The presence of a hazard does not imply exposure, because adaptation  measures can greatly reduce or eliminate harmful exposures and impacts. However, for the purpose  of assessing health care facilities, it can be assumed that if a hazard is threatening a health care  facility, it is because components of the facility and its operations are exposed. The second step  would be to identify vulnerabilities, along with an analysis of the geographical location of the facilities  and communities they serve. The third step would be to examine whether the four requirements (i.e. 



health workforce; WASH and health care waste services; energy services; infrastructure, technologies,  products and processes) for safe and quality care could be impacted by the hazards. In this step it  would also be important to identify whether different or stronger hazards associated with climate  change, or other factors, may increase risks to the facility now or in the future. 



IDENTIFYING CLIMATE HAZARDS OF CONCERN



When assessing climate-resilience of health care facilities, it is necessary to first understand their 

climate risks of concern, bearing in mind that the magnitude of risk depends on current hazards, 

exposures and vulnerabilities (Figure 2). The existing classification of hazards related to disasters can 

be adapted by considering those that are specifically climate related, such as hydro-meteorological, 

environmental and biological hazards. Climate hazards may also result in technological and societal 

hazards, which should be considered when assessing impacts on health care facilities. Assessing 

impacts on people (rather than the health care facility) however requires a different approach (i.e. with 

emphasis on the exposure pathways and the climate-sensitive health outcomes of each) (9). Box 1 

highlights the links between climate change, disaster risk reduction and sustainable development 

actions to protect health. 
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Box 1. Climate change and disaster risk reduction: sustainable actions to protect health



Actions to protect health from climate change have many elements in common with  those of disaster risk reduction. Although approached separately in many countries and  institutions, it is increasingly clear that efforts to reduce risks should be coordinated  with data monitoring, response and evaluation, which would reduce duplication and  costs. Commonalities and differences in key hazards, impacts and resilience elements  are highlighted in the figure below along with linkages to global agendas – the Sendai  Framework for Disaster Risk Reduction, the United Nations Framework Convention on  Climate Change Paris Agreement, and the Sustainable Development Goals (SDGs). Actions  in any of these areas contribute to good health and well-being (SDG-3).



DISASTER RISK  REDUCTION


SENDAI 


FRAMEWORK PARIS


AGREEMENT



CLIMATE CHANGE 


Geophysical hazards
 Earthquakes


Tsunamis
 Landslides
 Volcanic eruptions


Slow onset events
 Overall temperature 


increase
 Sea-level rise
 Desertification
 Climate hazards


Flood, storm, extreme 
 temperature, drought, wildfire, 


sea-level rise


Climate impacts
 Deaths, diseases, injuries, 
 population displacement,


loss of resources, loss of 
 security, loss of shelter


Climate resilience
 Risk management,
 response and recovery


Climate sensitive 
 diseases and health 


outcomes
 Malaria, dengue, 
 diarrhoeal diseases,
 food- and vector-borne 
 diseases, undernutrition


Paragraph 13:


Addressing climate change 
 as one of the drivers of 
 disaster risk, represents an 
 opportunity to reduce 
 disaster risk in a meaningful 
 and coherent manner


Article 7.1 and Article 8.1 


Article 7.1 enhancing adaptive capacity, 
 strengthening resilience and reducing 
 vulnerability to climate change  
 Article 8.1 averting, minimizing and 
 addressing loss and damage associated 
 with the adverse effects of climate 
 change, including extreme weather 
 events and slow onset events
 SUSTAINABLE


DEVELOPMENT GOALS
 Goal 13, Take urgent action to 
 combat climate change and 
 its impacts


Goal 11, Make cities and 
 human settlements inclusive, 
 safe, resilient and sustainable


Sources: (10–13).
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GLOBAL TEMPERATURE INCREASE



Presently, global temperatures are over 1.0°C above that of pre-industrial levels, and if temperatures  continue to increase at the current rate, IPCC estimates with high confidence that it will increase  by 1.5°C between 2030 and 2052 (14). The decade of 2010–2019 was the warmest recorded, as well  as the five years between 2015 and 2019 (15). These altered global conditions indicate increases in  mean temperature in land and oceans, hot temperature extremes, heavy precipitation in some areas,  and higher probability of drought and precipitation deficits in others, i.e. all of these with different  levels of variability across regions. This implies increased climate risks to health, food security, water  security, human security, livelihoods and economic growth (14). Regions of permafrost are undergoing  a process of thawing, which is affecting building infrastructures (16). By extension of the above, there  will be implicit tangible impact on health systems and health care facilities, in particular.



The most direct health effects due to overall temperature increase are heat-related morbidity and  mortality, as well as respiratory morbidity and mortality due to increase in ozone formation (17). 



Indirect health effects may include changes in patterns of disease vectors and pathogen growth in  warm waters, or changes in other health determining sectors (water, food and agriculture, energy)  and systems (land and water ecosystem). 



Table 2 shows the main climate hazards groups by hazard types (or subgroups) (highlighted, with  direct hazards in orange and mediated in yellow), and a set of climate-specific examples of exposure  pathways (18,19). Most of the impacts on health care facilities result from climate hazards (as identified  in Table 2). However, it is necessary to identify specific impacts to human health and health care  facilities resulting from increase in mean temperatures. Even after excluding days of extreme heat  (assessed separately below), increased mean temperatures will increase stress among health workers  already living in regions with high average temperatures and experiencing days above their comfort  level. Ozone formation adds to local air pollution, making it particularly difficult for health workers  with pre-existing health conditions (respiratory diseases, cardiovascular diseases, overweight), as  well as those at the community level who spend large part of their time outdoors. The quantity and  quality of water are affected, both by the gradual reduction in access to freshwater (quantity), and  increase in contamination by pathogens (such as cyanobacterial toxins, which cause a range of health  problems including skin irritations, stomach cramps, vomiting, nausea, diarrhoea, fever, sore throat,  headache, muscle and joint pain, mouth blisters and liver damage (20,21)), that grow in waters with  increased levels of nutrients and warmer temperatures. Additionally, water may get contaminated  by increased concentrations of metals, phosphorus and phytoplankton resulting in less oxygenated  water, requiring additional treatment of drinking water (21). 



Energy in health care facilities is affected by the gradual increase in the use of electricity for cooling 

purposes. The infrastructure, technologies, products and processes of many health facilities may also 

be affected by mean temperature increases. This may occur in facilities that were not constructed 

for warmer weather, and would incur costs for insulation, cooling and dehumidification. The area 

surrounding the facility may need to be altered with heat- and drought-resistant plants to avoid use 

of additional water to keep the area green (considering that a green, arborized area contributes to 

overall cooling). 
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Table 2. Classification of climate-related hazards to health care facilities and overall health

 CLIMATE HAZARD 

GROUP HAZARD TYPE EXAMPLES OF EXPOSURE PATHWAYS


Hydro- 
 meteoro logical


Hydrological


Flood


• Riverine


• Coastal


• Flash


• Mudslides


• Erosion


• Water, soil, food contamination


• Lack of power


• Increased vector habitat


• Flooded health care facilities


• Flooded sewage and waste areas


• Impaired access to health care facilities 


• Impacts on the supply chain


• Impaired mobility and transportation 


Meteorological


Storm 


• Tropical cyclones


• Local storms


• Winds


• Dust storms


• Lack of power


• Damaged health care facilities


• Impaired access to health care facilities 


• Water, soil contamination


• Particulate matter (air pollution)


• Disruption of food productivity
 Extreme temperature


• Heatwaves


• Cold waves


• Power outages


• Water, food contamination


• Air pollution (ozone formation)


• Impaired access to food and water 


• Frozen water pipes* 


• Loss of water pressure*


• Internal flooding of health care facilities*


• Impaired mobility and transportation* 


(*cold wave specific)


Climatological


Drought


• Meteorological


• Hydrological


• Agricultural


• Reduced water access


• Reduced hygiene


• Lack of power


• Water contamination


• Reduced ability to deliver services


• Increased water salinity 


• Dust and air pollution


• Reduced land productivity causing food insecurity


Wildfire • Power outages


• Direct threats to health infrastructure


• Impacts on the supply chain


• Impaired access to health care facilities


• Air pollution 
 Environmental change Sea-level rise


• Recurrent or permanent 
 coastal floods and 
 erosion


• Increased salinity intrusion (water, soil)


• Freshwater contamination


• Food contamination


• Flooded health care facilities


• Flooded sewage and waste areas


• Impaired access to health care facilities 
 Direct hazard from 


increased temperatures


• Accelerated growth, 
 transmission, virulence 
 of certain pathogens 
 leading to increased 
 biological hazards


• Ozone formation


• Increased biological hazards 


• Change in climate-sensitive diseases (increase in health 
 care facility admissions)


• Water and food contamination


• Air pollution (ozone formation)


• Impacts on biodiversity (control of new pathogens)


• Threats to building infrastructure from melting permafrost
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 CLIMATE HAZARD 


GROUP HAZARD TYPE EXAMPLES OF EXPOSURE PATHWAYS


Biological  
 (climate-sensitive 
 diseases)


Airborne diseases • Respiratory infections


• Meningococcal meningitis


• Influenza


Waterborne diseases • Diarrhoeal diseases


• Cholera


• Typhoid fever
 Foodborne diseases • Hepatitis A


• Foodborne microbial hazards
 Zoonotic diseases  • Leptospirosis


• Hantavirus disease
 Vectorborne diseases • Dengue


• Malaria


• Chikungunya


• Zika


• Rift Valley fever


• West Nile virus 


• Lyme disease
 Climate-sensitive health 


outcomes  Noncommunicable 


diseases and injuries • Chronic respiratory diseases


• Cardiovascular diseases


• Unintentional injuries


• Mental health outcomes


• Malnutrition


• Kidney diseases
 Technological (mediated 


by climate hazards) Industrial hazards (as a 
 result of a climate hazard 
 such as a storm, flood, or 
 wildfire) 


• Chemical spill 


• Structural collapse


• Occupational hazards (health workforce)


• Environmental pollution (air, water, soil)


• Food contamination


• Infrastructure disruption causing: power outages; 


contamination of water supply, solid waste, wastewater, 
 food and water: communication system failure; medical 
 equipment, products and services, supply system failure; 


build up of hazardous waste
 Societal 


(mediated by climate 
 hazards)


Displaced populations • Water and food scarcity


• Mental health problems


• Protein-energy malnutrition


• Conflict and violence
 Famine


Note: Impacts for the main hazard are listed in separate tables in Annex A.


Sources for classification: (18,19,21,22).
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Examples of potential hazards threatening each of the four components of health care facilities are  presented in Box 2. A template to identify hazards related to specific vulnerabilities and impacts  is included in the Annex A, which would help focus on the assessments proposed in the hazard- specific checklists for both vulnerabilities and impacts. 



Box 2. Hypothetical scenario of climate hazards and impacts to a health care facility in a  small island state 



This is a hypothetical scenario of all hazards posing possible threats or affecting a health care  facility in a small island state. The most common current hazards are tropical cyclones, which  pose threats to the four health care facility components and occasionally also cause flooding. 



Sea-level rise is emerging as a serious threat, although not yet impacting widely. Multihazards  have the potential to overwhelm the functioning of a health care facility.


CLIMATE  
 HAZARD  
 TYPE


IS A 
 HAZARD OR 


EXPOSURE 
 PRESENT?


WHAT ARE THE IMPACTS ON THESE AREAS?


  Current observed impacts  


  Possible impacts with changed conditions 


Yes/No* Health 
 workforce


WASH and 
 health care 


waste Energy 


services


Infrastructure, 
 technologies, 


products, 
 processes
 Storm (tropical cyclone) Yes


Flood Yes


Heatwave No


Drought No


Wildfire No


Sea-level rise Yes


*A yes/no categorization is used in this example. In some cases assessments may include the likelihood of occurrence and 
 the intensity of the impact.



ASSESSING CURRENT VULNERABILITIES



Vulnerabilities could exist prior to hazards affecting health care facilities, and such hazards in 

turn could increase vulnerability. The various types of vulnerabilities, including social, economic, 

demographic, environmental, institutional and political, can all occur simultaneously. In health care 

facilities, vulnerabilities can increase impacts on each or all of the key components of a health care 

facility, i.e. health workforce; WASH and health care waste services; energy services; infrastructure, 

technologies, products and processes. 
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Further information can be obtained from the companion report WHO Guidance for CRESHCF (1). 



Table 3 presents the objectives of these four key areas, which are reflected in the vulnerability  checklists in Annex A.



Table 3. Vulnerability areas and objectives

 KEY AREAS OBJECTIVES

Vulnerabilities in the 


health workforce Human resources: Health care facilities with capacity to deal with health risks from climate 
 change, having healthy and safe working conditions and sufficient number of health workers 
 who are aware and empowered to ensure environmentally sustainable actions


Capacity development: Training, information and knowledge management targeted at 
 health care workers to respond to climate risks and minimize environmental threats resulting 
 from the operation of the health care facility


Communication and awareness raising: Communicating, coordinating and increasing 
 awareness related to climate resilience and environmental sustainability among health 
 workers, patients, visitors, target communities, and with other sectors


Vulnerabilities 
 in WASH and 
 health care waste 
 management


Monitoring and assessment: Information regarding water, sanitation, chemical use 
 and health care waste management considering climate-resilience and environmental 
 sustainability for promoting action


Risk management: Strengthened capacity of health care facilities to manage water, 
 sanitation, chemicals and health care waste risks to workers, patients and served 


communities, by including assessments of climate-resilience and environmental sustainability 
 in responding to hazards, and identifying and reducing exposures and vulnerabilities


Health and safety regulation: Water, sanitation, chemical safety and health care waste 
 regulations are implemented taking into consideration climate variability and change, and 
 environmental sustainability


Vulnerabilities 
 related to energy 
 management


Monitoring and assessment: Information regarding energy services to consider climate-
 resilience and environmental sustainability for promoting action


Risk management: Strengthened capacity of health care facilities to manage energy related 
 risks to workers, patients and served communities, by including assessments of climate-
 resilience and environmental sustainability in responding to hazards, and identifying and 
 reducing exposures and vulnerabilities


Health and safety regulation: Regulations on energy use and access are implemented 
 taking into consideration climate variability and change, and environmental sustainability
 Vulnerabilities 


related to 
 infrastructure, 
 technologies, 
 products and 
 processes


Adaptation of current systems and infrastructures: Building regulations implemented 
 in the construction and retrofitting of health care facilities to ensure climate-resilience and 
 environmental sustainability


Promotion of new systems and technologies: Adopting new technologies and processes 
 that can provide climate-resilience, environmental sustainability and enhanced health service 
 delivery


Sustainability of health care facility operations: Adopting and procuring low 


environmental impact technologies, products, processes and services to enhance climate-
 resilience and environmental sustainability


Source: (1).



UNDERSTANDING POTENTIAL IMPACTS



The IPCC notes with very high confidence that impacts from recent climate-related extremes (such 

as heatwaves, droughts, floods, cyclones and wildfires), reveal significant vulnerability and exposure 

of some ecosystems and many human systems to current climate variability (17). Highlighted impacts 

include disruption in the supply chain for medical (such as medicines, personal protective equipment 

and supplies for conducting tests) and nonmedical products (such as cleaning products and food) 
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and services, access to potable water supplies, energy supplies, damage to infrastructure and  settlements, increased human morbidity and mortality, and overall reduction of human well-being,  all of which are highly relevant to health care facilities (23). Countries at all levels of development  lack preparedness in some sectors.



Global databases have information on many of the hazards listed in Table 2. Figure 4 shows the trends  in five of them, for the six decades since 1960. During these 60 years, 10 480 separate events were  recorded globally. The largest number of events recorded were floods (over 5000), followed by storms  (over 4000). Although droughts were less numerous (714 events), they were the deadliest causing  2.2 million deaths; storms caused nearly 950 000 deaths. In terms of the number of people affected  (including injured, homeless or displaced), floods affected over 3.8 billion, followed by drought that  affected over 2.7 billion. Both, extreme temperatures (heat) and wildfires showed the lowest overall  mortality numbers. In general terms, although not one single event (each corresponding to one dot)  can be attributed to climate change, there is evidence of increasing numbers over time. Figure 4 also  shows the magnitude of each event (dot size, corresponding to number of affected persons), and  the large impacts that some storms, floods, and droughts have had in recent decades. 



Figure 4.  Number of events, deaths and affected persons since 1960, for drought,  extreme temperature (heat), flood, storm and wildfire 


Drought


Extreme temperature (heat)


Flood


Storm


Wildfire


1960 1965 1970 1975 1980 1985 1990 1995 2000 2005 2010 2015 2020


Number
 of events
 714


205


5 062 


4 003


436
 10 420
 All:


Number 
 of deaths
 2 211 379


161 792


354 823


948 206


2 844
 3 679 044


Number of 
 affected persons


2 711 992 494


4 924 534


3 811 794 456


1 175 687 864


6 973 005


7 711 372 353


Note: Each dot represents an event; circle size represents the number of affected persons.


Sources: (24); graphs produced with RAW Graphics (25).



CLIMATE-SENSITIVE DISEASES AND CLIMATE-SENSITIVE HEALTH OUTCOMES



All climate hazards discussed here have health impacts, which for the purpose of this section are 

separated as climate-sensitive infectious diseases and climate-sensitive health outcomes (specifically 

noncommunicable diseases and conditions and injuries). The linkages between climate hazards and 

climate-sensitive diseases and outcomes, and the possible pathways are shown in Table 4. All health 

outcomes impact health care facilities because they have the potential to overwhelm the delivery 

of health care, by increasing the pressure on: the health workforce (increase in number of patients 

and increase in diseases among health workers); WASH and health care waste services; energy 

services; and to overall infrastructure, technologies, products and processes. 



(25)Assessing vulnerabilities in health care facilities    17



Table 4. Climate-sensitive diseases and climate-sensitive health outcomes – hazards and exposure  pathways 


CLIMATE 
 HAZARD


CLIMATE-SENSITIVE 
 DISEASES (INFECTIOUS 
 DISEASES)


CLIMATE-SENSITIVE 
 HEALTH OUTCOMES 
 (NONCOMMUNICABLE 
 DISEASES AND 


UNINTENTIONAL 


INJURIES) POSSIBLE EXPOSURE 
 PATHWAYS


INCREASED 


TEMPERATURE Waterborne diseases 
 (diarrhoeal diseases, 
 Naegleria fowleri infection, 
 campylobacter infection, 
 cholera, harmful algal bloom 
 toxins); vectorborne diseases 
 (dengue, malaria, Lyme 
 disease, West Nile virus, 
 Rift Valley fever, tickborne 
 encephalitis); zoonotic 
 diseases (rodentborne 
 diseases, hantavirus diseases, 
 leptospirosis); foodborne 
 diseases (salmonellosis, 
 mycotoxin effects); airborne 
 diseases (influenza and other 
 respiratory infections)


Cardiovascular diseases; 


chronic respiratory 
 diseases (asthma, 
 chronic obstructive 
 pulmonary disease 
 (COPD), respiratory 
 allergies); protein-energy 
 malnutrition (adverse 
 nutritional effects causing 
 childhood stunting)


Changed weather patterns; 


accelerated survival, growth, 
 virulence and transmission 
 of certain pathogens; heat 
 exposure; increased biological 
 hazards; pathogens in warmer 
 fresh waters; surface toxic 
 algal bloom; water and food 
 contamination; changes in 
 vector habitat (including that 
 of mosquitoes, ticks, rodents); 


reduced soil moisture and 
 nutrients; increased food 
 insecurity


FLOOD Water- and food-borne 
 diseases (diarrhoea 
 from bacterial, viral 
 and parasitic diseases, 
 hepatitis A, typhoid fever, 
 gastroenteritis, salmonellosis, 
 Escherichia coli infection, 
 cholera, cryptosporidium, 
 campylobacteriosis, intestinal 
 nematode infections); 


vectorborne diseases 
 (dengue, Zika virus disease, 
 malaria, chikungunya, West 
 Nile virus fever); zoonotic 
 diseases (rabies, rodentborne 
 diseases, hantavirus 


diseases, leptospirosis); 


acute respiratory infections 
 (influenza, pneumonia); eye 
 and skin infections; tetanus; 


legionellosis


Deaths; drowning; 


physical traumas; 


hypothermia; animal bites; 


chemical poisoning and 
 intoxication; electrical 
 shock; mental health 
 effects (acute traumatic 
 stress, anxiety and 
 depression, insomnia); 


cardiovascular diseases 
 (stroke, diabetes, 
 heart attack); chronic 
 respiratory diseases 
 (asthma, COPD, 
 respiratory allergies); 


venomous animal bites 
 (snakes, scorpions); 


eye, nose and skin 
 irritation; protein-energy 
 malnutrition; renal failure 
 (due to lack of access to 
 health care, dialysis)


Damaged or flooded health care 
 facilities; building collapse; water 
 and food contamination; changes 
 in vector habitat (including 
 that of mosquitos, ticks and 
 rodents); mold in indoor 
 environment; flooded sewage 
 and waste systems; lack of 
 power; overcrowding increasing 
 infectious diseases; release 
 of and exposure to hazardous 
 chemicals; food insecurity


STORM Diarrhoeal diseases; cholera; 


hepatitis A; vectorborne 
 diseases; zoonotic diseases; 


intestinal nematode 


infections; tetanus; respiratory 
 infections; polymicrobial 
 wound infections (by 
 Escherichia coli, Klebsiella, 
 Serratia, Proteus and 


Pseudomonas); mucormycosis


Deaths; drowning; 


physical traumas; wounds; 


hypothermia; animal bites; 


chemical poisoning and 
 intoxication; electrical 
 shock; mental health 
 effects (acute traumatic 
 stress, anxiety and 
 depression, insomnia); 


cardiovascular diseases; 


chronic respiratory 
 diseases (asthma, 
 COPD, respiratory 
 allergies); protein-energy 
 malnutrition; renal failure 
 (due to lack of access to 
 health care, dialysis)


Lack of power; building collapse; 


damaged or flooded health 
 care facilities; water and food 
 contamination; food productivity 
 disruption; flooded or damaged 
 sewage and waste systems; 


mold in indoor environment; 


high levels of particulate matter 
 from dust storms; changes in 
 vector habitat (including that of 
 mosquitos, ticks and rodents); 


release of and exposure to 
 hazardous chemicals; food 
 insecurity; displaced populations; 


prolonged disruption of public 
health services
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 CLIMATE 


HAZARD


CLIMATE-SENSITIVE 
 DISEASES (INFECTIOUS 
 DISEASES)


CLIMATE-SENSITIVE 
 HEALTH OUTCOMES 
 (NONCOMMUNICABLE 
 DISEASES AND 
 UNINTENTIONAL 


INJURIES) POSSIBLE EXPOSURE 
 PATHWAYS


SEA-LEVEL RISE Diarrhoeal diseases; cholera; 


hepatitis A; vectorborne 
 diseases; zoonotic diseases; 


respiratory infections


Deaths; drowning, 
 electrical shock; 


mental health (acute 
 traumatic stress, anxiety 
 and depression); 


cardiovascular diseases 
 (hypertension); chronic 
 respiratory diseases 
 (asthma, COPD, 
 respiratory allergies); 


protein-energy 
 malnutrition; kidney 
 disease


Increased saline water intrusion; 


freshwater contamination; 


flooded health care facilities; 


damaged health care facilities 
 due to erosion; lack of power; 


food contamination; flooded 
 sewage and waste systems; 


loss of crop productivity due 
 to inundation or salinization; 


permanently displaced 
 populations


DROUGHT Diarrhoeal diseases; cholera; 


hepatitis A; vectorborne 
 diseases (dengue, malaria, 
 Zika virus disease, 


chikungunya, Lyme disease, 
 West Nile virus fever, Valley 
 fever); zoonotic diseases; 


intestinal nematode 
 infections; respiratory 
 infections; eye and skin 
 infections (scabies, trachoma, 
 conjunctivitis); meningococcal 
 meningitis 


Cardiovascular diseases; 


chronic respiratory 
 diseases (asthma, COPD, 
 respiratory allergies); 


kidney diseases; 


cancers (skin, bladder, 
 lung); protein-energy 
 malnutrition; mental 
 health effects (stress, 
 anxiety and depression); 


eyes, nose and skin 
 irritation; musculoskeletal 
 problems


Reduction in or lack of access 
 to water; hygiene services 
 reduction; water and food 
 contamination; food insecurity; 


changes in vector habitat 
 (including that of mosquitos, 
 ticks and rodents); air pollution; 


increased dust; hot temperature; 


dry air; lack of power; water 
 pollutants (iron, manganese, 
 fluoride, arsenic) and salinity 
 concentrations; cyanobacterial 
 blooms; reduced soil moisture; 


increasing frequency of warm 
 days and nights; displaced 
 populations


HEATWAVE Respiratory infections; water-
 and food-borne diseases 
 (campylobacteriosis, 
 salmonellosis, diarrhoeal 
 diseases, cholera, 
 cryptosporidiosis); harmful 
 algal bloom toxins


Death; cardiovascular 
 diseases (stroke, heart 
 diseases, diabetes, 
 thrombogenesis); heat 
 stress; heat exhaustion; 


heat syncope; heat 
 oedema; heat rash; 


dehydration-induced 
 heat cramps; chronic 
 respiratory diseases 
 (asthma, COPD, 
 respiratory allergies); 


protein-energy 
 malnutrition; kidney 
 disorder; aggravated 
 chronic pulmonary 
 conditions; eyes and skin 
 irritation; mental illness; 


metal and chemical 
 toxicity 


Heat exposure; air pollution 
 (particulate matter and ozone); 


surface water algal blooms due 
 to increased level of nutrients; 


water and food contamination; 


food insecurity; power outages; 


increasing frequency of warm 
days and nights; increased 
concentration of metals, 
phosphorus and phytoplankton 
in water due to warmer waters 
and less oxygenation; threat 
due to individual level risk 
factors (age, sex, culture, body 
weight, drug treatment, body 
acclimatization)
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 CLIMATE 


HAZARD


CLIMATE-SENSITIVE 
 DISEASES (INFECTIOUS 
 DISEASES)


CLIMATE-SENSITIVE 
 HEALTH OUTCOMES 
 (NONCOMMUNICABLE 
 DISEASES AND 


UNINTENTIONAL 


INJURIES) POSSIBLE EXPOSURE 
 PATHWAYS


WILDFIRE Increased susceptibility to 


respiratory infections Death; burns; injuries; 


mental health effects 
 (acute traumatic stress, 
 anxiety and depression, 
 insomnia); chronic 
 respiratory diseases 
 (asthma, COPD, 
 respiratory allergies); 


cardiovascular diseases 
 (heat stroke, diabetes); 


dehydration-induced 
 heat cramps; smoke 
 intoxication (from 
 particulate matter and 
 other air pollutants); 


wheezing and shortness 
 of breath; adverse 
 pregnancy outcomes 
 (e.g. low birth weight and 
 preterm birth); carbon 
 monoxide poisoning; eyes, 
 nose and skin irritation 
 (corneal abrasion)


Exposure to flames; radiant heat 
 and smoke increasing mortality 
 rate; ambient air pollution 
 amplifying high temperatures; 


exposure to carbon monoxide, 
 ozone and particulate matter 
 (smoke- and heat-related 
 diseases); toxic effects from 
 oxidative and proinflammatory 
 components of particulate 
 matter; water contamination by 
 ash (with polycyclic aromatic 
 hydrocarbons and heavy metals); 


power outages


COLD WAVE Respiratory infections 


(such as influenza) Deaths; cardiac workload 
 leading to cardiovascular 
 stress (heart diseases); 


exposure to extreme cold 
 which causes veins and 
 arteries to narrow and 
 blood to become more 
 viscous increasing cardiac 
 workload; hypothermia 
 leading to cardiac 
 workload; aggravation 
 of pre-existing chronic 
 diseases such as 
 diabetes, respiratory 
 diseases (asthma, 
 chronic bronchitis 
 and emphysema) and 
 cardiovascular conditions 
 (heart diseases, stroke); 


frostbite (freezing of skin 
 exposed to the cold)


Extreme cold exposure; power 
 outages; water access reduction; 


hygiene reduction; agricultural 
 disruption; food insecurity; 


broken water pipes and internal 
 flooding of health care facility; 


disruption of health services; 


threat due to individual level risk 
 factors (age, body weight, drug 
 treatment, behaviour, clothing, 
 smoking, drinking alcohol); 


reduced mobility; excess of 
 outdoor physical activity; chronic 
 diseases; malnutrition; certain 
 neurological disorders; alteration 
 of the body’s core temperature 
 (impairing body acclimatization)


Sources: (9,21,26–40). 
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4 INTRODUCTION TO THE CHECKLISTS



The checklist tables in Annex A address both the level of vulnerability of a health care facility and  climate change impacts on the functioning of a health care facility. For each climate hazard (floods,  storms, sea-level rise, drought, extreme temperatures (heat and cold), and wildfires) there are two  sets of tables each for vulnerabilities and for impacts. These are further divided into four areas of  concern – health workforce; WASH and health care waste; energy; and infrastructure, technologies,  products and processes – for health care facilities. Increasing global temperature is the key driver for  all hazards; climate-sensitive diseases and climate-sensitive health outcomes resulting from these  hazards are discussed separately (Table 4). 



(i) The hazards template in Annex A can be used to identify the health care facility areas which may  be impacted by the hazards listed in Figure 5. If the likelihood of occurrence (unlikely, possible, likely)  is not known, identify those that are possible.



(ii) Tables to assess vulnerabilities are divided based on objectives for the implementation of each  component (Table 3), and follow the process and rating levels proposed in the WHO Guidance  for CRESHCF (1). These tables are in the form of questions to identify if a health care facility is  implementing measures to respond to climate hazard by reducing vulnerabilities in order to lessen  or avoid potential damage and disruptions to service delivery. The level of vulnerability for each  item in the list can be assessed as “high” (unprepared; or unable to respond), “medium” (basic or  incomplete preparation; or low level of response) or “low” (prepared; or able to respond). 



(iii) Tables for assessing impacts of climate change to health care facilities follow a risk matrix model,  focusing on the severity of impact (major, moderate and minor), but assuming equal likelihood of  occurrence. These tables show examples of impacts that a health care facility can suffer, and which  the user can identify and evaluate based on the level of impact (major, moderate or minor). Once  impacts are identified, the user can list the potential interventions to respond to the identified areas of  concern. Relevant guidance to develop interventions is included in the WHO Guidance for CRESHCF.



Climate hazards vary across regions, and there are differences in impacts depending on exposures  and vulnerabilities. These variations can also occur within a country. Therefore, these checklists can be  applied locally or broadly within a larger region, all the while considering any underlying differences. 



Checklists are not expected to cover every situation; and therefore should be seen as a model for  health care facilities to modify as needed (note that in the tables major impacts may also include  those listed as moderate and minor; and moderate impacts may include those listed as minor). 



Often these hazards occur simultaneously (multihazard events), or they immediately follow each 

other. For example, tropical storms, with strong winds and rain, may result in flooding; drought 

conditions may lead to wildfires, particularly during a heatwave; and wildfires in turn get exacerbated 

by strong winds. In other cases, a period of drought may be followed by flood. In addition, the impacts 

may not be singular catastrophic events, but take place as small events that may accumulate over 

time. For example, reduced access to potable water or disruptions in road access to a health care 

facility may start to occur more regularly due to more frequent periods of drought, landslides, heavy 

rains or melting permafrost, creating backlogs in service delivery that would need to be addressed 

as the frequency of hazards increase. 
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There are many overlaps in climate hazard impacts on health care facilities, and also significant  overlaps in the health outcomes from the different hazards. This is the reason for the many overlaps  in the checklists to assess vulnerabilities and impacts (Annex A). Figure 5 describes the main areas  that overlap. 



Figure 5. Overlap of climate hazards for health care facilities 


CLIMATE-SENSITIVE
 DISEASES


▶ Malaria


▶ Dengue


▶ Diarrhoeal diseases


▶ Respiratory infections
 CLIMATE-SENSITIVE 
 HEALTH OUTCOMES


▶ Cardiovascular diseases


▶ Respiratory diseases


▶ Undernutrition


▶ Injuries


▶ Mental health


Cold wave
 Flood


Sea-level
 Storm rise


Drought Heatwave


Wildfire



GLOBAL



TEMPERATURE INCREASE
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5 CONCLUSIONS



The climate hazards covered here include all those that can potentially impact health care facilities  in their four fundamental requirements for their proper functioning, i.e. health workforce; WASH  and health care waste services; energy services; and infrastructure, technologies, products and  processes. As the most relevant climate hazards, their impacts and the necessary actions to prepare  health care facilities to reduce their vulnerabilities have many common elements, implementing  actions that are common to all could help save resources. In addition, preventive actions or policy  decisions taken from these checklists can result in health cobenefits, thereby increasing benefits to  the society and the environment.



It is not possible to include every possible impact or response, given the different situations of health 

care facilities around the world. Therefore, this document should be taken as providing examples that 

can be modified and adapted according to local needs and realities. This document can also be used 

in conjunction with the WHO Guidance for CRESHCF (1) and other key guidance(s) mentioned earlier. 
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ANNEX A. CHECKLISTS



The hazards template can be used to identify hazards that are likely to affect the health care facility. 



Once identified, the user can proceed directly to the checklists of interest.


CLIMATE 
 HAZARD  
 TYPE


IS HAZARD 
 OR EXPOSURE 


PRESENT?


Yes/No


ARE THESE AREAS IMPACTED?


X Current observed impacts     O Possible impacts with changed conditions 


Health 
 workforce


WASH and 
 health care 


waste Energy services


Infrastructure, 
 technologies, 


products, 
 processes
 Flood


Storm
Sea-level rise
Drought
Heatwave
Wildfire
Cold wave
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FLO O D S



A.1  FLOOD CHECKLISTS



Floods are defined as the overflowing of the normal confines of a stream or other body of water,  or the accumulation of water over areas that are not normally submerged. Floods include river  (fluvial) floods, flash floods, urban floods, pluvial floods, sewer floods, coastal floods, and glacial  lake outburst floods (4). Floods can significantly affect the functioning of a health care facility of any  size, and depending on its severity may result in inability of a facility to function. There is medium  confidence that projected increases in heavy rainfall would contribute to increases in local flooding  in some regions (7).



CHECKLIST FOR ASSESSING VULNERABILITY TO FLOODS



FLOODS
 Vulnerability level

High: unprepared; unable to respond (Higher risk)


Medium: basic or incomplete preparation; low level of response (Medium risk)


Low: prepared; able to respond (Lower risk) High Medium Low


HEALTH WORKFORCE


Is the health workforce,
 (Human resources)


provided with programmes for supporting staff with regards to mental health, injuries, 


medical treatment and related support measures?*  ☐ ☐ ☐


equipped with an emergency plan for shift relay or replacement of health professionals to 


ensure that staff get adequate rest?* ☐ ☐ ☐


prepared with a contingency plan for accessing additional health workforce to strengthen 


performance capacity?* ☐ ☐ ☐


provided with an information system to manage occupational safety and health in the 


facility during a flood? ☐ ☐ ☐


equipped with an emergency plan to protect health workers from multiple biological and 


chemical hazards? ☐ ☐ ☐


provided with a postflood employee recovery assistance programme according to staff 


needs? ☐ ☐ ☐


equipped with a coordinated plan, including volunteers on standby, to assist during an 


emergency or to support health professionals?* ☐ ☐ ☐


provided with full personal protective equipment, especially for clean-up crews (including 


waterproof safety boots, goggles, work gloves and masks)?* ☐ ☐ ☐


provided with safe water and food during an event?* ☐ ☐ ☐


(Capacity development)


trained on public health and climate change hazards including health impacts related to 


floods? ☐ ☐ ☐


equipped with knowledge, experience, training and resources to manage flood risk 


reduction at the facility and in the local communities?* ☐ ☐ ☐


engaged in the development of plans and responses to flood risk? ☐ ☐ ☐


prepared and able to implement risk reduction actions for protecting themselves? ☐ ☐ ☐
 prepared with a contingency plan for additional health workforce to strengthen 


performance capacity?* ☐ ☐ ☐



(36)28    Checklists to assess vulnerabilities in health care facilities in the context of climate change 



FLO O D S FLOODS
 Vulnerability level

High: unprepared; unable to respond (Higher risk)


Medium: basic or incomplete preparation; low level of response (Medium risk)


Low: prepared; able to respond (Lower risk) High Medium Low


HEALTH WORKFORCE


Is the health workforce,


prepared with a contingency plan for continuing to provide services at other facilities or in 


the local communities (health primary care), if necessary?* ☐ ☐ ☐


trained to detect posttraumatic stress disorder among staff to take prompt action?* ☐ ☐ ☐


trained to manage hazardous chemicals in emergency situations? ☐ ☐ ☐


trained to an appropriate standard to maintain the correct level of safety of electrical 


power supply, in both routine and emergency/disaster situations?*  ☐ ☐ ☐
 (Communication and awareness raising)


provided with a safe internal communication system, specially in emergency situations?* ☐ ☐ ☐
 informed on how to use and follow a surveillance system to track health outcomes? ☐ ☐ ☐
 aware of contingency plans for accessing and leaving the facility during flood 


emergencies, and health workforce transportation? ☐ ☐ ☐


regularly participating in community disaster planning committees to: improve knowledge 
 on how to reduce risks, be prepared and respond to floods, and recover better than 
 before through adaptation measures?*


☐ ☐ ☐


prepared with clear messaging about water and food safety during and after a flood? ☐ ☐ ☐
 prepared with clear messaging, and staff trained on exit and evacuation routes that are 


clearly marked and free of obstacles to enable emergency evacuation)?* ☐ ☐ ☐
 equipped with a flood plan or programme with clear instructions on how to proceed 


during flood emergency situations? ☐ ☐ ☐


equipped with a community health educational programme to assist the community to 


reduce vulnerabilities to flood impacts? ☐ ☐ ☐


equipped with a community health educational programme to improve community health 


in the face of flood risks? ☐ ☐ ☐


WATER, SANITATION AND HEALTH CARE WASTE Does the health care facility,


(Monitoring and assessment)


have an updated assessment plan to map risks to the sanitation infrastructure in place, 


and to identify where services could be disrupted from floods? ☐ ☐ ☐


verify water safety conditions, including updated risk assessments to map water 


resources and water supplies for the facility?* ☐ ☐ ☐


have a quality monitoring plan for drinking water during and after the event? ☐ ☐ ☐
 regularly assess its sanitation system for any possible damage in the event of flooding? ☐ ☐ ☐
 monitor sewer overflows in order to fix pumps in advance of the flood season? ☐ ☐ ☐
 regularly verify safety conditions and proper functioning of all elements of the water 


distribution system, including storage tanks, cisterns, valves, pipes and connections, and 
 water disinfection?


☐ ☐ ☐


have information on water system installation that ensures lower risk of contamination? ☐ ☐ ☐


conduct a waste audit to reduce waste as much as possible?  ☐ ☐ ☐


(Risk management)


have a natural floodwater infiltration system to reduce risk of facility flooding? ☐ ☐ ☐
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