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Table 1: Keywords for search strategy.

Category Keywords

Setting Aotearoa, New Zealand

What
Climate change, climate warming, climatic change, global warming, extreme weather events, 
sea-level rise, extreme heat, flood, extreme precipitation, global heating

Related to Health, wellbeing, social determinants or Hauora (health)

Table 2: Database search strings for all grey literature electronic databases/websites used in the scoping review.

Category Source Search terms employed 

Grey literature 
database 

NZ Research (for master’s and PhD dissertations/ 
theses from all New Zealand universities) 

The Hub 

Koi Tū Centre for Informed Futures

data.govt 

National Library 

Grey matter newsletter (Ministry of Health – Manatū 
Hauora) 

Health and “climate change” (and 
“New Zealand”) 

OR 

Health climate change New Zealand 

OR 

Health “climate change” “New 
Zealand” 

Customised  
Google 
searches 

Google was used for two different purposes. The first 
was to identify websites and grey literature databases 
that were then used in targeted Google searches. The 
second use was running site-specific Google searches 
(alongside searching directly on the website), i.e., 
“site:[website]”. 

Health and “climate change” (and 
“New Zealand”) 

OR 

Health climate change New Zealand 

OR 

Health “climate change” “New 
Zealand” 

Targeted 
websites 

Targeted website searching was done using the 
search function on the website of the page as well as 
a site:[website] search on Google. Where there was 
a searchable publication page on a website, this was 
also searched. Health and “climate change” (and 

“New Zealand”) 

OR 

Health climate change New Zealand 

OR 

Health “climate change” “New 
Zealand” 

Government agencies:

Health New Zealand – Te Whatū Ora 

Te Aka Whai Ora – Māori Health Authority 

Ministry of Health – Manatū Hauora 

Ministry for the Environment – Manatū Mō Te Taiao

Stats NZ 

The Treasury – Te Tai Ōhanga

Ministry for Primary Industries – Manatū Ahu Matua
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Table 2 (continued): Database search strings for all grey literature electronic databases/websites used in the 
scoping review.

Category Source Search terms employed 

Targeted 
websites 
(continued)

Government-adjacent (Crown research institutes, 
commissions): 

Accident Compensation Corporation (ACC) 

Climate Change Commission – He Pou a Rangi

NIWA – Taihoro Nukurangi

Health & Disability Commissioner – Te Toihau Hauora, 
Hauātanga

Non-governmental organisations: 

Public Health Association of New Zealand – Kāhui 
Hauora Tūmatanui o Aotearoa

OraTaiao: New Zealand Climate and Health Council

Royal Society Te Apārangi 

Community and Public Health – Te Mana Ora 

Climate Health Aotearoa 
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Table 3: Inclusion and exclusion criteria (population, intervention, comparison and outcome).

Inclusion criteria Exclusion criteria 

Category Criteria 

Papers not written in English were excluded. 

Material not available online was excluded. 

Interim and final grey literature material can 
be considered; with the interim report being 
excluded if both are available.

Studies that only focus on tools, interven-
tions, policies, recommendations, mitigation 
or adaptation strategies were excluded.

Studies were excluded if they report on health 
impacts without a discussion on climate 
change or environmental consequences that 
are made more likely due to climate change. 

Literature published by international 
non-governmental organisations (e.g., World 
Health Organization, United Nations,  
Intergovernmental Panel on Climate Change) 
were excluded for their lack of specificity to 
Aotearoa New Zealand and where it was  
difficult to disambiguate data. 

News articles and book chapters were 
excluded for risk of bias.

Population

Human samples in Aotearoa New Zealand. 
This study covers the national general  
population in Aotearoa New Zealand (there 
are no demographic groups selected for). 

Intervention

Climate change–related weather events, 
including but not limited to global warming, 
extreme weather events, extreme heat, sea-
level rise, flooding, extreme precipitation. 
Even where causation due to climate change 
has not yet been established, but climate 
change is considered “high likely”’ to be the 
cause, these papers were still considered. 

Comparison N/A

Outcome

All health impacts of climate change–related 
events, including infectious diseases, 
non-communicable diseases and mental 
illness are considered. A specific definition 
of health was not prescribed for this review. 
Studies will be included if they report on at 
least one health impact or consequence of 
climate change. Studies must clearly present 
the link between the health issue and the 
meteorological factor that has the potential 
to be modified by climate change, irrespec-
tive of the usage of the exact nomenclature 
(alternative terms such as global warming, 
extreme weather events, extreme heat, sea-
level rise, flooding, extreme precipitation 
were considered). 

Other

No restrictions apply to the date of publication, 
given that a natural time boundary is created 
by anthropocentric climate change being a 
relatively recent known phenomenon.

Research, reports, position papers, submis-
sions, guidelines and recommendations 
published by government agencies and local 
non-governmental organisations, as well as 
unpublished theses or dissertations, were 
considered.
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Figure 1: PRIMSA flow diagram.11

Figure 2: Climate change processes of concern to health in Aotearoa New Zealand outlined in the reviewed literature. 

NB: Percentages in the pie chart are based on the number of documents directly addressing the variable, not the perceived 
impact/incidence of the variable in relation to all the other variables. 
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Table 4: Climate change–induced health outcomes (direct and indirect) associated with climate change processes.

Climate change–induced health outcomes 
Climate change processes associated with the 
outcome 

Heat-related illnesses and death 
• Temperature9,12–28

• Air pollution16

Injury, accidents and illness from extreme weather 
events 

• Temperature15,22

• Extreme precipitation and flooding16,26,27

• Extreme weather events9,10,20

• Wildfire26,27

• Severe storms26,27

Exposure to ultraviolet radiation/skin cancer • Ozone layer depletion12 

Enteric diseases, including water- and food-borne 
diseases 

• Temperature15,23,24,26,27,29–34

• Extreme winds15,29

• Extreme precipitation and 
flooding12,14,15,23,24,26,27,29,30,32,33,35

• Extreme weather events10,15,24

• Wildfire15

• Droughts19,29

• Reduced snowfall/retreating snowlines29

• Sea-level rise29

Vector-borne diseases 

• Temperature12,15,20,22,24,26,27,36–38

• Sea-level rise37

• Extreme precipitation15,20,26,27

• Extreme weather events15,23,26

• Extreme winds15

• Drought15,23

• Wildfire23

Respiratory and allergic diseases 

• Temperature15–18,22,24,26,27,39

• Altered patterns of precipitation39

• Extreme precipitation15,24,26,27

• Extreme weather events10,15

• Extreme winds15

• Drought15,40

• Air pollution16

• Wildfire24,40
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Climate change–induced health outcomes 
Climate change processes associated with the 
outcome 

Diseases (non-specific, communicable and 
non-communicable) 

• Temperature12,15–19,41,42

• Humidity42

• Extreme precipitation and flooding15,19

• Extreme weather events9,15,19,43

• Extreme winds15

• Sea-level rise15

• Drought15

• Wildfire15

• Air pollution16

Skin infections • Extreme weather events10

Mental ill health, including climate anxiety and 
self-harm 

• Temperature15,26,27,34,37,38,44–46

• Water temperature47

• Sea-level rise15,21,24,26,27,37,47,48

• Ocean acidification47

• Extreme weather events10,15,19,20,21,23,26,27,49–52

• Extreme precipitation and flooding15,21,48

• Extreme winds15

• Drought12,14,15,48,53

• Wildfire15

Access to safe drinking water and food supplies 

• Drought12,16,19,23,34,44,47

• Temperature19,23,26,27,47,54

• Wildfire47

• Extreme precipitation and flooding16,19,26,27,44,54

• Sea-level rise19,23,27,47 

• Ocean acidification26,47

• Water temperature47

• Extreme weather events10,19,23,25,27,50,52 

Health system impacts and access to healthcare 
facilities 

• Temperature15,55

• Storms55

• Sea-level rise15,25,56

• Extreme precipitation15

• Extreme weather events10,15,50,52

• Extreme wind15

• Drought15

• Wildfire15

Table 4 (continued): Climate change–induced health outcomes (direct and indirect) associated with climate change 
processes.
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Climate change–induced health outcomes 
Climate change processes associated with the 
outcome 

Social networks, cohesion and inequality 

• Temperature34,37,55,57

• Severe storms57

• Sea-level rise15

• Extreme precipitation and flooding15

• Extreme weather events15,21

• Extreme wind15

Physical activity 

• Temperature14,15

• Extreme precipitation and flooding15

• Extreme weather events15

• Extreme winds15

• Sea-level rise15

Assault/violence 

• Temperature21,58

• Extreme precipitation and flooding15

• Extreme weather events15

• Extreme winds15

Spiritual health • Extreme weather events10

Table 4 (continued): Climate change–induced health outcomes (direct and indirect) associated with climate change 
processes.
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Figure 3: Map of geographic areas vulnerable to climate–health impacts in Aotearoa New Zealand (excluding 
general urban and rural areas).

Figure 4: Industries vulnerable to climate change–induced health impacts in Aotearoa New Zealand outlined in the 
reviewed literature.
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Figure 5: Summary diagram adapted from Helldén et al.5




