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Abstract

The impacts of climate change, such as sea-level rise and extreme weather
events, are expected to increase and alter human migration and mobility.
Climate-related mobility is not inherently a crisis; it can provide a path-
way for adaptation to climate change. However, a growing body of research
identifies health risks and some opportunities associated with climate-
related mobility. This review examines recent research (published since
2018) on the climate change–mobility–health nexus; this research focuses
largely on in-country mobility in Asia, Africa, and Pacific Island countries.
It considers the links between human mobility and anthropogenic climate
change and documents the findings of empirical research that addresses the
health consequences of displacement, planned relocation, migration, and
migration into sites of climate risk. The findings highlight the need for
climate-sensitive and migrant-inclusive health care in a heating world.
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1. INTRODUCTION

1.1. Climate-Related Mobility

Climate change impacts—including sea-level rise and altered frequency, intensity, duration, and
location of drought, flooding, and extreme weather events—are expected to amplify the scale of
humanmigration andmobility.Climate change is identified as a driver of mobility in global frame-
works including the 2010 Cancún Adaptation Framework, the Nansen Initiative 2015 Agenda
for the Protection of Cross-Border Displaced Persons in the Context of Disasters and Climate
Change, the 2015 Paris Agreement, the Sendai Framework for Disaster Risk Reduction, the 2016
United Nations Summit for Refugees and Migrants, the Platform on Disaster Displacement, and
the 2018 Global Compact for Migration (40).National and regional frameworks, such as the 2019
Kainaki II Declaration for Urgent Climate Change Action Now by the Leaders of the Pacific Is-
lands Forum, also recognize climate change as a driver of human mobility (50). Popular media
widely refers to migration as the human face of climate change (30). This review article examines
recent research that addresses the connections between climate change, human migration and
mobility, and health.

A large body of research examines climate change and humanmobility, variously characterizing
it as a crisis response to failed in situ adaptation or an effective form of adaptation to climate risks
(88). With varying degrees of rigor, studies have sought to identify pathways by which climate
change will contribute to human mobility and to identify hotspots of climate-related mobility.
Three main types of climate mobility are broadly identified as follows:

� Displacement, forced movement of people from their places of residence due to climate-
related disaster;

� Relocation (also referred to as resettlement, retreat, realignment), permanent movement of
infrastructure and people away from hazards and settlement into a new location; and

� Migration, voluntary movement and settlement of people within or across national borders,
albeit with other pressures that drive migration decisions; note that people migrate both
from and into sites of climate risk (64).

In addition, immobile populations live in sites of climate risk who are unable to move (i.e.,
poorer households that lack necessary financial, human, and social capital) or prefer to stay in
sites of belonging (2, 40, 52, 81).

However, climate change impacts intersect with other factors to shape mobility. It has proved
difficult to unambiguously disentangle climate change impacts from these other socioeconomic,
political, demographic, and environmental factors that enable and constrain human mobility. In-
deed, climate is seldom identified by migrants as the main factor informing decisions to migrate,
even in regions of high climate vulnerability (22). Furthermore, climatic events do not cause mo-
bility, but rather it is prompted by associated effects such as loss in land productivity, disrupted
livelihoods, food and water insecurity, and reduced habitability of place (4). Scholars have made
numerous attempts to estimate how many people will move as a result of climate change impacts.
For example, Rigaud et al. (72) predict that by 2050 climate change will lead to the forced inter-
nal migration of more than 143 million people in three regions (i.e., sub-Saharan Africa, South
Asia, and Latin America). Few quantitative estimates, however, separate climate change impacts
from other migration drivers or sufficiently consider the capacity for human adaptation to climate
risks (e.g., selling assets, diversifying livelihoods, in situ protection and resilience, accessing public
assistance programs) (40).

Climate-related mobility is not inherently a crisis; it can provide a way by which people adapt
to climate change (51). As with mobility drivers, the outcomes of climate-related mobility occur
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through the intersection of physical hazards (e.g., sea-level rise, flood events), the scale and nature
of exposure to the hazard, vulnerability of people and populations, perceptions of risk, and capaci-
ties to prepare for, adapt to, and recover from climate events. Livelihoods and economic resources
are widely used as a primarymeasure of climate-relatedmobility outcomes (51).Yet there are other
indicators of climate vulnerability and adaptation, including health, among mobile populations.

1.2. The Nexus of Climatic and Environmental Change, Mobility,
and Human Health

A rapidly growing body of research examines the health risks associated with climate change im-
pacts: for example, temperature-related illness andmortality, changes in the range and distribution
of vector-borne diseases, intensification of extreme events, waterborne diseases, and food inse-
curity (27, 73). More recently, researchers have begun to examine the linkages between climate
change, human mobility, and population health (53, 81–84). Drawing on analogous case studies
of human mobility and emerging empirical studies of climate-related mobility, a number of re-
cent review articles, reports, comments, and editorials address the climate change–mobility–health
nexus (1, 11, 14, 24, 33, 36, 43, 49, 52, 56, 75, 79, 84, 93, 95). They variously consider the potential
for climate-related risks to health to act as a migration push factor (1, 11, 52, 79); the health risks
to climate migrants during transit and in sites of settlement (11, 14, 24, 36, 49, 52, 75, 84, 93, 95);
and recognition that migrants can move into places with climate-related health risks, such as heat
extremes (1, 52).

These review articles highlight and hypothesize potential intersections and pathways in the
three-way climate–migration–health nexus. And yet, limited empirical research explicitly ad-
dresses this nexus. A recent comprehensive review of research by Schwerdtle et al. (82) identified
only 50 empirical studies published over 3 decades—between 1990 and 2018—that address
the nexus of climate change–mobility–health. In the past few years, however, there has been a
proliferation of empirical research that addresses climate change–mobility–health.

1.3. Aims and Methods

Accordingly, the aim of this review is to assess recent (published 2018–2022) empirical research
(n = 36) on the climate change–mobility–health nexus. The timeframe captures recent evidence,
subsequent to the publication of the review on climate change–mobility–health by Schwerdtle
et al. (82). The following inclusion criteria were applied: a peer-reviewed empirical study (includ-
ing qualitative, quantitative, mixed methods); a focus on the relationship between climate change,
human mobility, and health; and published in English. The literature search was conducted
in March 2022. Google Scholar, PubMed, Scopus, and Global Health (CAB) were searched
according to search terms such as those in Table 1.

Table 1 Examples of search terms, tailored to database requirements

Search term area 1 Search term area 2 Search term area 3
climate change
sea level
global warming
climate variability
greenhouse effect
weather

migration
displacement
relocation
retreat
mobility
immobility
trapped population

health
mental health
well-being
disease
nutrition
health care
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Identification of studies 

Records identified from
Scopus, PubMed, Global Health
(CAB), Google Scholar (n = 1,055)

Duplicate records removed (n = 8)

Titles/abstracts screened (n = 1,047)

Records excluded (n = 858)
[Focuses on pathogen/animal mobility;
addresses only two of the three key
themes–climate change, human mobility,
health; focuses on smaller-scale mobility,
such as urban transport]

Reports sought for retrieval (n = 4)

Full-text articles assessed for
eligibility (n = 195)

Full-text articles excluded:
Review articles (n = 50)
Not relevant (n = 109)
(e.g., see “Records excluded” above)

Empirical studies included
in review (n = 36)
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Figure 1

Search and inclusion/exclusion process for identifying relevant literature.

Gray literature and non-peer-reviewed documents were not included (e.g., briefings, reports
from organizations, and National Adaptation Programmes of Action). Comments, editorials, and
review articles were not included but were collated as relevant literature (n = 50) to inform the
review. Figure 1 summarizes the screening process and key reasons for exclusion of literature.

All included empirical publications concurrently address climatic and/or weather-related
hazard (e.g., flooding, sea-level rise, coastal erosion), mobility (e.g., migration, displacement, relo-
cation, trapped populations), and health (e.g., mental health, nutrition, heat stress) (see Figure 2).
Eligible publications (Table 2) were analyzed by extracting key information pertaining to the
review topic: study setting/population, research question(s), study design, environmental and/or
weather-related hazard, mobility type, health outcome, main findings, and limitations.

The remainder of the review is organized as follows. It unpacks the ways in which the identi-
fied empirical studies link human mobility to anthropogenic climate change (Section 2.1). Then,
it reviews these studies, specifically the documented health consequences of disaster-related dis-
placement, planned relocation, climate-related migration, and migration into sites of climate risk
(Section 2.2). Next, it considers health system and health-related policy and practice responses to
human mobility in a warming world, questioning generic calls for climate-sensitive and migrant-
inclusive health care and calling for more nuanced climate adaptation actions (Section 3). Finally,
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Figure 2

Climate–mobility–health nexus.

it underscores the need to promote the health of mobile populations and increase mobility choices
in a warming world (Section 4).

2. CLIMATE CHANGE, HUMAN MOBILITY, AND POPULATION
HEALTH

2.1. Establishing Connections Between Human Mobility and Climate Change

This review is restricted to studies that refer to climate change as a contributing driver of displace-
ment, relocation, or migration and/or as a health risk amplifier in sites of migrant destination.The
included empirical studies report on mobility in contexts of landslide (n = 1), coastal and river-
bank erosion (n = 3), flooding (n = 2), drought (n = 3), extreme heat (n = 4), hurricanes (n =
2), irregular rainfall and limited water resources (n = 2), and saltwater intrusion (n = 2); almost
half of the studies report on mobility in contexts of environmental and climatic hazards, rather
than a specific event or risk (n = 17). Many consider other drivers of mobility that intersect with
environmental and climatic variables. All studies address health outcomes for mobile populations
(see Figure 2).

But are these studies definitively about anthropogenic climate change–related mobility? The
majority of studies refer to the wider scholarly research around climate change and human
mobility, referring, for example, to the phenomena of “climate-induced mobility” (9), “climate
change-related mobility” (13), “climate migrants” (17), and “climate change-induced displaced
people” (19). These studies cite literature that establishes a connection between climate change
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impacts and human mobility; Di Giorgi et al. (25), for example, cite research by Reuveny (69) to
establish that “the negative effects of climate change affect. . .migration to urban areas and other
states, with a gradual abandonment of the most exposed environments.”

Studies also draw on wider climate science to connect local weather events and/or envi-
ronmental anomalies with anthropogenic climate change. For example, in their analyses of
displacement following hurricanes, Loebach & Korinek (46) and Koslov et al. (42) cite research
to indicate that anthropogenic climate change will result in increasing frequency and severity of
hurricanes. In their study of “climate migrants” in urban Bangladesh, Rahaman et al. (67) cite
research that indicates Bangladesh is experiencing climate-induced problems, including erratic
rainfall, increased heat, and climate extremes. And in their analysis of relocation from low-lying
coastal areas, Albert et al. (5) cite studies that document rates of sea-level rise in the Solomon
Islands of 7–10 mm per year (three times the global average) over the past 2 decades.

More frequent and/or severe weather and environmental anomalies are certainly occurring
as a result of long-term climate change trends, with these trends projected to accelerate under
certain greenhouse gas emissions scenarios (27, 38). Yet while the science of quantifying the in-
fluence of anthropogenic climate change on individual weather events (e.g., heat waves, extreme
precipitation) is rapidly evolving, there is potential to misattribute individual weather events and
their impacts as being caused by anthropogenic climate change on the basis of analysis focused
on classes of weather events (63). Notably, none of the studies in this review draw on data and
methods to establish an anthropogenic signal behind specific weather-related and environmen-
tal events. And the likelihood that people and populations identify climate change as a driver of
mobility depends on local perceptions of climate risk, interactions with other migration drivers
(e.g., socioeconomic status), and aspects of place (e.g., protective infrastructure) (36). Therefore,
what is observed and reported are weather- and environment-related anomalies that are plausibly
linked, by study participants and/or researchers, to anthropogenic climate change.

In sum, these studies of climate-related mobility variously cite wider global and/or regional
research that connects climate change impacts with human mobility, cite wider climate science to
plausibly establish anthropogenic climate change as a potential driver of observed local environ-
mental changes and weather events, and/or report people’s local experiences of climate impacts
that link to migration and mobility decisions. However, applying detection and attribution meth-
ods to determine how anthropogenic climate change affects local sudden- and slow-onset events
and risks is not without challenges (57). These challenges raise important questions about where
the locus of responsibility lies for identifying a climate change signal in contexts of humanmobility.

2.2. Climate Change–Mobility–Health: Empirical Studies

Studies were conducted in the South Asian and Southeast Asian regions (n = 16), the African re-
gion (n = 6), the Pan American region (n = 7), Oceania including New Zealand and the Pacific
Islands (n= 5), Europe (n= 3), and theMiddle East (n= 1) (note, two studies included case studies
from two countries).Notably, one-third of the studies focus on Bangladesh (n= 12). The majority
of studies were conducted in low- and middle-income countries. While noting the elevated vul-
nerability of populations in low- and middle-income countries to climate impacts and associated
risks, Piguet et al. (65) argue that research on environmental migration is disproportionately con-
ducted in the Global South and may reflect the framing of environmental refugees as a problem
for poorer countries and a security risk for the North.

Of the 36 empirical papers considered in this review, 27 focus on climate change as a driver
of human mobility, including displacement, relocation, and out migration. They identify specific
weather- and environment-related events that are plausibly connected to climate change (e.g.,
flooding, coastal erosion, riverbank erosion, landslide, hurricane, severe drought, irregular rainfall)
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and/or refer more generally to climate vulnerability, climate risk, or climate change impacts. The
other nine papers focus on migration into sites of climate risk, including the health of migrant
workers and people who move to urban poor areas.

The subsections below group and discuss studies according to these four mobility types: dis-
placement, relocation,migration from sites of climate risk, and migration into sites of climate risk.

2.2.1. Disaster and displacement. Several empirical studies examined health outcomes of dis-
placement following disaster, including severe El Niño Southern Oscillation (ENSO) conditions,
hurricanes/cyclones, flooding, riverbank erosion, and landslides. Disaster-related displacement is
associated with elevated risks to health (92). It is notable, then, that three studies reported some
improved outcomes in health or in the determinants of health among displaced populations. One
study found that populations displaced by landslides in Indonesia were more likely than those
left behind to report improved mental well-being (13); a study in coastal Bangladesh found that
internally displaced people experience some improvements in the standard of water and sanita-
tion facilities, access to cyclone shelter, and health care services in the new site of residence (19);
and a study of flooding and displacement in New Brunswick, Canada, found that communal and
collaborative postdisaster responses were protective of mental health risk (98).

However,most studies highlight risks to health among displaced populations. A study of flood-
related displacement in Canada reported negativemental health impacts, particularly among those
who experienced residential damage (98). In Nicaragua, in the aftermath of Hurricane Mitch, in-
dividuals from households headed by women or with low expenditure were more likely to be
displaced to shelters and to experience increased risk of respiratory disease and communicable
disease (46). Ambikapathi et al. (6) examined children’s diets in the Peruvian Amazon following
the 2011–2012 La Niña that led to widespread flooding and displacement and identified reduced
dietary quantity (i.e., decreased amounts of grains, rice, dairy, sugar), quality, and diversity, partic-
ularly among girls. Five studies focus on the health of internally displaced people in Bangladesh
living in urban poor settlements and slums, who have been displaced by climate-related factors,
including cyclones, flooding, and riverbank erosion. They variously document health challenges,
including skin diseases, diarrhea, waterborne diseases, malnutrition, respiratory disease, and in-
juries (8, 19); limited access to maternity and postnatal services among displaced women (29);
poor social determinants of health, such as crowded living conditions and inadequate land, elec-
tricity, sanitation, and health care services (30); and loss of belonging, poor quality of life, social
exclusion, and experiences of depression and anxiety, particularly among people who are unable
to return home or move elsewhere due to a lack of resources (8, 9). These studies highlight health
risks among displaced women, children, and poor people and households in postdisaster settings.
They underscore that preexisting socioeconomic vulnerabilities can amplify risks to health among
displaced populations (27).

2.2.2. Planned and autonomous relocation. Relocation, whether planned with the support
of external agencies or undertaken autonomously by community members, is a way to move from
a site of climate risk (48). To date, there have been few planned relocation processes in response
to climate impacts, yet the need for this form of adaptation will likely increase as climate impacts
escalate (23). Relocation can affect health risks and opportunities, including mental health, so-
cial capital, food security, water and sanitation, infectious disease, housing quality, disrupted place
attachment, and health care access (23, 44, 85).

This review identified three studies that consider the health consequences—both benefits
and risks—of relocation (5, 42, 54). A study of community relocation in the Solomon Islands in
response to sea-level rise, coastal erosion, and destruction of homes identified diverse health out-
comes; households moved to different places and, depending on context and location, variously
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reported risks and opportunities for water and sanitation, health care access, subsistence food se-
curity, and access to fertile land (5). A study of people living in Hurricane Sandy–affected areas
of New York and New Jersey found that those eligible for home buyout and who relocated were
significantly less likely to report worsened stress (39%) compared with those who rebuilt in place
(59%) (42). Research with residents of a village in Fiji who relocated from a site exposed to coastal
erosion, flooding, and saltwater intrusion identified both reported health benefits (e.g., improved
water and sanitation, food security, access to health services) and health threats (e.g., increased
consumption of packaged goods and alcohol, disrupted social structures, loss of place attachment)
(54).Given that prior research indicates that relocation can have adverse health outcomes (23), it is
notable that these studies report both health risks and benefits of relocation. Equitable approaches
to relocation require attentiveness to processes and outcomes in ways that reduce climate risks and
support health, livelihoods, and security (48).

However, without longitudinal analysis or a baseline reference, health impacts of relocation
can be difficult to establish and monitor. Furusawa et al. (29) call for baseline health assessments
from which to monitor health consequences of relocation and other adaptation strategies; they
conducted a health assessment (e.g., rates of obesity, hypertension, depressive symptoms) of com-
munities in the Solomon Islands that are under threat from sea-level rise. Similarly, Albert et al.
(5) documented emerging health threats in Shishmaref, Alaska—including waterborne disease and
altered subsistence food sources—where flooding and shoreline erosion undermine habitability;
while many residents hope to relocate, they are unable to move due to the lack of government
resources to facilitate the relocation of services, infrastructure, and housing. It is notable that a
number of review articles highlight mental health risks among people who are unable to move
from places of climate risk, such as Indigenous peoples across the Arctic and subarctic regions (43,
56). Baseline assessments of health and other development indicators such as these can provide a
foundation for tracking impacts of relocation over time.

2.2.3. Migration in a warming world. People who move in response to climate impacts can
experience health risks (and potentially opportunities), such as limited access to health care, in-
creased incidence of water- and foodborne diseases, mental health risks, threats to sexual and
reproductive health, disrupted social networks, loss of place attachment, skin diseases, and food
insecurity, during transit and in sites of settlement (11, 14, 24, 36, 49, 52, 75, 84, 93, 95). Several
recent empirical studies examine the health risks and opportunities among people who migrate,
either permanently or as seasonal labor migrants, during or following climatic and weather-related
threats, including drought, flooding, riverbank erosion, and cyclones (10, 25, 28, 59, 60, 62, 67, 90,
96).

A few studies focus specifically on drought, migration, and health. Orievulu et al. (59) suggest
that for people living with HIV in KwaZulu-Natal, South Africa, drought-related pressures—e.g.,
loss of livestock and income—can drive labor migration and mobility, which potentially disrupts
HIV treatment adherence and care. In their study of urban migration following the 2015 drought
in Maharashtra, India, Pardhi et al. (60) found that pregnant women reported homelessness, in-
adequate water and sanitation, poor nutrition, and limited access to antenatal care. And Vinke
et al. (96) examined seasonal labor migration of men from Burkina Faso to neighboring countries
following a period of low rainfall, poor harvests, and food insecurity; migrants work primarily in
gold mines or sugar cane plantations and report adverse health outcomes includingmalaria, injury,
physical exhaustion, and stress.

Other studies address the health consequences of migration from places experiencing a range
of climatic vulnerabilities rather than a specific class of event (e.g., drought). Rahaman et al.
(67) report that “climate migrants” in the overcrowded urban slums of Khulna City, Bangladesh,
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experience poor living conditions and limited access to health facilities; residents report diarrhea,
malaria, undernutrition and micronutrient deficiencies, skin diseases, asthma, and hypertension.
Focusing on host community attitudes, another study in Bangladesh found that local slum dwellers
were 16% less likely to donate funding to health care services that support climate migrants than
to services for generic migrants (17). Patel & Giri (62) examined the experiences of poor women
from coastal districts of Odisha who move to urban areas due to work on construction sites
following repeated floods, cyclones, and depleted livelihood opportunities. While some women
describe improved living conditions, financial status, access to health facilities, and educational
opportunities for children, they also report social marginalization and inadequate safety and
security for young girls. A study of political asylum seekers in Italy found that those who report
climate change vulnerabilities in their country of origin (in Africa or the Middle East) are more
likely to report emotional disorders (25). And a study of climate variability andmigration inGhana
found that smallholder farmers, and increasingly women farmers, migrate to other rural areas in
search of better livelihoods, where many face reproductive health and family planning challenges
(10). These studies document threats to (and some opportunities for) health and determinants of
health among those who move from sites of environmental and weather-related risk.

Others consider whether climate-related risks to health act as a specific driver of migration
decisions and reach different conclusions. Two studies in coastal Bangladesh suggest that drinking
water scarcity, soil salinity, and associated health threats (e.g., high blood pressure, kidney disease)
as well as saltwater intrusion and reduced crop production will contribute to future migration
pressures (18, 68). Conversely, a study with Marshall Islanders living in the United States finds
that despite people’s knowledge of climate-related risks to health, such as reduced food and fresh-
water availability, these and other climate impacts are not considered current drivers of migration
(94). Similar uncertainty is noted in review articles that consider whether climate-related risks
to health—e.g., food shortages following drought, water insecurity—act as push factors for mi-
gration (1, 11, 52, 75, 79). For example, Stoler et al. (87) theorize that climate-related household
water insecurity—and associated disruptions to physical and mental health, livelihoods, and social
relationships—can precipitate an invisible “slow drip” of migration. But while some suggest that
climate-related risks to health will lead to mobility, including cross-border migration “when home
countries become inhospitable” (21, p. 14), there is limited evidence to date for such claims.

2.2.4. Migration into sites of climate-related risks to health. In a mobile world, migrants
might move into places with climate-related risks to health such as heat extremes (1, 52). Inward
migrants might be particularly vulnerable to risks in destination sites due, for example, to limited
social capital and poor disaster awareness (1). So, beyond the focus on climate-related mobility—
i.e., people who are displaced, relocate, or migrate away from contexts of climate risks—several
recent empirical studies consider the health of migrants who move for wider social, political, and
economic reasons (e.g., labor migrants) and who move into or through sites of climatic and en-
vironmental risks. These studies document climate-related threats to migrant health in sites of
transit and destination.

A study with migrants in low-income urban neighborhoods in Chattogram, Bangladesh,
finds increases in perceived insecurity due to environmental and climate-related hazards such as
flooding (3). Similarly, Schwerdtle et al. (80) find that immigrants in an urban slum in Dhaka,
Bangladesh, experience climate-related health risks at their cities of origin, en route to, and at
their destination, including risks associated with food environments, shelter, and water, sanitation,
and hygiene. An analysis of undocumented migration across the southern US border warns of the
potential for increased illness and death in a warming world, with increasing heat and associated
physiological stress leading to severe dehydration (16). And a study with nomadic Indigenous
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residents of the Western Siberia Arctic finds that rising temperatures, changing river cycles, later
freezing, and early melting are disrupting herding routes, fishing seasons, and cryogenic food
storage, leading to altered food availability and rising hypertension (7).

Research also documents heat-related health risks among migrant workers, including (a) mi-
grant brick kiln workers in India, with workers reporting symptoms of heat stress (e.g., muscle
cramps, headaches, nausea, fainting, prickly heat, dizziness) during the hot seasons (47); (b) Nepali
migrant workers in Qatar, with strong correlation between excessive heat and cardiovascular dis-
ease mortality, likely due to severe heat stress (66); and (c) outdoor immigrant workers in the agri-
cultural and construction sectors in Italy, who report limited training on heat-related health risks
as compared to Italian workers (55). These studies point to the potential for heightened exposure
to climate risks amongmigrant workers and tomore limited capacity to adapt to weather extremes.

3. CLIMATE-RESILIENT AND MIGRANT-INCLUSIVE
HEALTH SYSTEMS

3.1. Climate-Resilient Health Systems

Given the grossly insufficient efforts to reduce greenhouse gas emissions, global average tem-
perature increases of at least 1.5°C above preindustrial levels will occur in the near term (up to
2040), and far greater warming is likely by 2100 (12, 38). Adaptation to climate change impacts
is necessary to reduce vulnerabilities and protect people’s health. To adapt to (and prevent) pop-
ulation health threats in a changing climate, climate-resilient health systems are required that
incorporate surveillance of emerging climate-sensitive health threats, effective disaster response
around the health risks of extreme events, financing and support for low-resource communities
and countries, long-term planning and health system strengthening, information about current
and projected climate risks to inform adaptation planning, and cross-sectoral action on the wider
social determinants of health (27, 61, 73).

A key action for climate-resilient health systems is to identify climate-related health risks for
vulnerable populations, including children, older adults, workers, people living in poverty, In-
digenous people, and migrant and displaced populations. Globally, a growing number of climate
policy initiatives and frameworks address both human mobility and health: As of 2020, 45 na-
tional policies (across 37 countries) connect climate change andmigration,many of whichmention
climate-sensitive health risks (although not necessarily the health consequences of migration in
a warming world) (73). Policy examples include the Bangladesh National Strategy on the Man-
agement of Disaster and Climate Induced Internal Displacement, Fiji’s Displacement Guidelines
in the Context of Climate Change and Disasters, and the Vanuatu National Policy on Climate
Change and Disaster-Induced Displacement (73).

Several recent review articles, comments, and empirical studies point to the need for health sys-
tem preparedness for climate-related migration (58, 71, 74, 82). They suggest that health services
need to be prepared for the burden of climate migration, warning that climate-related migration
will increase pressure on local health services (20, 58). For example,Negev et al. (58) point out that
health systems in sub-Saharan Africa are ill-equipped for additional pressures from climate mi-
grants, given that they are fragmented, experience acute material and human resource shortages,
are weakened by decades of underinvestment, and are coping with high rates of infectious dis-
eases and rising rates of noncommunicable diseases. Reuveny (70) develops a hypothetical model
of climate-related migration and health and suggests that immigration could lead to situations
where local demand for health care exceeds capacity. And Sabasteanski et al. (74) argue that there
is inadequate policy focus on the health consequences of climatemigration, specifically for internal
migrants, and health system preparedness.
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There are explicit calls by researchers for migrant-inclusive health systems to ensure that so-
called climate migrants, particularly irregular/undocumented cross-border migrants, have access
to health care resources and culturally appropriate services in destination sites (58, 74, 78, 82).
Drawing on research with physicians in sub-Saharan Africa, Scheerans et al. (76) emphasize the
need for both climate-resilient and migrant-inclusive health systems (see also 77, 78). Similarly,
Lindvall et al. call for improved stakeholder knowledge (i.e.,UnitedNations agencies, government
ministries, nongovernmental organizations, regional leaders) of the health and health care needs
of climate-displaced populations in the Horn of Africa (45). A number of review articles highlight
the mental health risks associated with climate-related displacement, relocation, and migration,
including in Bangladesh (33), in small island developing states (41), in the Pacific Islands (99), and
where displacement intersects with other drivers of mental health risk, such as armed conflict (84).
These works call for interventions to reduce the adverse mental health consequences of climate-
related displacement (41, 84).

3.2. Can Health Systems Really Prepare for Climate Migrants?

Problematically, calls for health systems that are prepared for and inclusive of climate migrants
presuppose an identifiable, often cross-border, climate migrant population. Indeed, some re-
searchers have suggested that establishment of a legally recognized status for “climate refugee”
would improve access to health care (95). Yet, as this review has illustrated, climate-related mo-
bility is diverse—ranging from forced displacement to voluntary migration to relocation—and
can occur across different spatial scales and time frames, albeit typically within national borders.
While some contexts have clear links between climate risk and human mobility, such as retreat
and relocation of low-lying communities exposed to sea-level rise and associated coastal erosion,
there is no archetypal climate migrant that can be readily identified (35). Furthermore, there is
a distinct lack of evidence, in this review and more broadly, for international migration linked to
climate change (22). There remains a need to decouple climate mobilities from narratives that
emphasize cross-border migration and so-called climate refugees (22). Indeed, overly simplified
representations of climate migrants may prevent visibility of health risks among diverse mobile
populations in a warming world.

Since in most cases it will be difficult to distinguish climate migrants from those moving pri-
marily or solely for other reasons, the practical response to the anticipated increase in climate
change–related mobility is to address and support the rights and health of all mobile popula-
tions (15). Rather than targeting health services for climate migrants, health care services must be
accessible, affordable, and effective for anyone on the move in a warming world, whether a labor
migrant, a person displaced following environmental disaster, an internalmigrant in an urban-poor
settlement, or a relocated community. To illustrate, in 2020, 30 million people were newly inter-
nally displaced by weather-related disasters; climate change is altering extreme weather events and
plausibly contributing to increased displacement, and models predict increasing climate-related
displacement (e.g., at current population levels, flood-related displacement is predicted to increase
by >50% with each degree of warming) (37). However, the health needs of all displaced people,
regardless of the climate signal behind environmental disaster and/or displacement, should be ad-
dressed. This proposal is in accordance with the ambitions of universal health coverage and calls
for climate-resilient health systems that can bring sustained improvements in population health,
even with the escalating impacts of anthropogenic climate change (27).

3.3. The Health of Migrants in a Warming World

Efforts to address the health of migrants in a warming world must also look beyond health
care systems to address climate adaptation and the broader social determinants of health, e.g.,
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environmental conditions, food security, safe water and sanitation, adequate housing, safe work
conditions, and livelihood opportunities, in places into which people move (12, 49, 61). There
is a need for intersectoral collaboration on initiatives to ensure healthy and climate-resilient
migration (1, 26). For example, urban renewal efforts to improve the conditions of informal
settlements—building resilience to environmental hazards such as flooding and landslides, plan-
ning and infrastructure development, adequate building codes, development of green spaces, safe
water and sanitation, improved occupational health, access to services—would reduce residents’
climate vulnerability and improve the conditions for good health, including for rural-urban mi-
grants (86). Indeed, migration and mobility can confer health benefits and present opportunities
to enable climate adaptation, particularly when there are healthy socioeconomic and material
conditions for everyday life (97). Social protection options are required to address the wider
determinants of health and vulnerability among populations on the move, support long-term
adaptation and resilience to climate risk, and create conditions for transformative change (89).

Furthermore, community-led climate adaptation builds local resilience, respects local knowl-
edge and values, is cost-effective, and builds capacity for future adaptation, particularly when
supported by institutions that connect the state and communities. For example, in their review
of coastal risk, climate adaptation, and well-being, Solecki & Friedman (85) state that community
involvement in managed retreat processes can help create policies and plans that address local
values and improve quality of life. But community-led adaptation is not a panacea for reducing
climate vulnerability and can devolve responsibility from greenhouse gas–emitting populations
to at-risk populations (12). So, while migrant and mobile populations have a right to be involved
in planning, decision-making, and action, and should be supported to adapt to climate change
risks, they should not be charged with the burden of responsibility for reducing their climate
vulnerability.

It is the role of the state to support and protect people who move in a warming world, as well
as those left behind (86). Vulnerable or marginalized populations, such as young children (91)
and some Indigenous populations (56), may face health risks of particular concern. Some states
may have the capacity and resources to address the needs of mobile populations in the context of
climate change. But climate change generates geographically asymmetrical harms; national green-
house gas contributions (and associated economic gains) are unequal as well. As many researchers
point out, those most at risk of climate-related mobility and/or health risks come from regions
that are least responsible for greenhouse gas emissions (14, 91). The global community acknowl-
edges the need for adaptation and adaptation financing, and there is ongoing debate around how to
measure, address, and compensate for loss and damage (i.e., the negative effects of climate change
to which people are unable to adapt). However, both the climate adaptation and loss and damage
agendas remain fragmented avenues through which to address human mobility and human health
in a warming world. For example, the Taskforce on Displacement of the Warsaw International
Mechanism has made only general calls to minimize loss and damage arising from unplanned mi-
gration. And funding for health adaptation is negligible (<1% of international climate adaptation
finance) because climate change is not yet adequately understood as an urgent population health
issue (27). Collaboration, along with global climate finance for adaptation and loss and damage, is
necessary across public and private sectors and global institutions to address climate-related risks
to population health.

3.4. Limitations of this Review

The review has limitations. First, as discussed above, these findings are based on studies that
consider environmental and weather-related events that are plausibly linked to climate change;
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however, the climate signal behind specific mobility pathways and/or health risks is not unequivo-
cally established in these studies. Nonetheless, it is clear that environmental and climatic risk acts
as an indirect driver of mobility and a threat multiplier, particularly in contexts of preexisting social
vulnerabilities (22). Second, while there has been a rapid increase in empirical studies investigat-
ing the climate–mobility–health nexus over the past five years, the literature is sparse. Third, few
studies investigate the role of policies and institutions in shaping mobility pathways and human
health outcomes, such that there is limited evidence on policy effectiveness and outcomes.

4. CONCLUDING COMMENTS

Climate change impacts, and their consequences for human health and mobility, are distributed
and experienced unevenly across different places and populations. This review builds on a previ-
ous review of climate change–humanmobility–health (82) and analyzes recent empirical literature.
The three main points are summarized as follows. First, few studies draw on data and methods to
establish an anthropogenic climate change signal behind local weather/environmental events and
associated humanmobility; they report on local experiences of weather and environmental anoma-
lies that are plausibly linked to anthropogenic climate change (e.g., coastal and riverbank erosion,
flooding, extreme heat, hurricanes, and,more broadly, climate vulnerability).However, attribution
science is rapidly developing, with the potential to link local weather-related and environmental
changes to anthropogenic climate change (34). Second, the relationships between climate change
(or, more accurately, environment- and weather-related events), mobility, and health are highly
heterogeneous and intersect with other determinants of mobility and health. Diverse forms of
climate-related mobility, including displacement, relocation,migration, and, as a few studies high-
light, other forms of mobility (e.g., labor migrants, political asylum seekers, nomadic Indigenous
groups), occur in a warmingworld.Accordingly, it makesmore sense to promotemigrant-inclusive
health care in a warming world rather than attempt to identify and address the health of climate
migrants. Third, while some studies highlight health benefits in contexts of climate-related mo-
bility, most document threats to health and to the determinants of health: for example, infectious
disease risks, extreme heat exposure, poor mental health, food insecurity, inadequate water and
sanitation, poor living conditions, limited access to health care services, loss of belonging, and so-
cial exclusion. These threats require migrant-inclusive and climate-resilient health care as well as
intersectoral action on the social determinants of health. Climate change already threatens global
health gains. There is impetus to protect and promote the health of mobile populations and to
enable mobility choices in the context of accelerating climate change.

FUTURE ISSUES

1. Researchers should draw on baseline assessments and longitudinal analyses to ex-
amine the changing dynamics over time of health and development in contexts of
climate-related mobility.

2. In case studies of human mobility, identifying opportunities to draw on attribution sci-
ence to link local weather and environmental changes to anthropogenic climate change
(while also acknowledging and accounting for multiple drivers of mobility) should be
prioritized.

3. Studies should examine how realized and/or anticipated climate-related mobility affects
the mental health and well-being of people and populations.
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4. Researchers need to identify health risks for people, such as outdoor labor migrants, who
move into sites of climate-related risk.

5. Studies should examine how the connections between source communities and destina-
tion sites shape the health, development, and resilience of those who remain and those
who leave.
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