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Tuberculosis (TB) has long been associated
with poverty and displacement, through
food insecurity, overcrowding, poor living
conditions and reduced access to healthcare,
which significantly increase the risk of both
disease and poor health outcomes. Mean-
while, the climate crisis is likely to affect envi-
ronmental conditions and increase extreme
weather events and, consequently, migration
and displacement, further exacerbating this
important structural driver of TB.?

Of the 195 countries that in 2016 agreed to
cut their greenhouse gas emissions as part of
the Paris Agreement, only a small number are
currently meeting their targets. The conse-
quences will most likely disproportionately
affect low- and middle-income countries
and specifically poor individuals everywhere.
Latin America has been heterogeneously
affected by climate change, with some regions
experiencing more pronounced increases
in temperature than others. Heatwaves and
droughts are surging, with catastrophic floods
leading to hundreds of thousands internally
displaced, many forced to live in shelters.”

Climate migration, whether voluntary
or forced, is mainly internal, with people
moving within the boundaries of their
own country." Projections indicate that
Latin America could see up to 17million
internal climate migrants by 2050* and, at
the urban level, recent modelling results
suggest that by 2050 climate migrants will
constitute 10-43% of the total migrant
population in large urban centres in Latin
America.” Of these, more than half will
be internally displaced persons (IDPs),
that is, individuals forced to leave their
homes in response to extreme environ-
mental hazards and/or conflict resulting
from the climate crisis. This population
is often characterised by extreme poverty
and vulnerability, and 80% of IDPs can
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SUMMARY BOX

= Tuberculosis (TB) is a disease of poverty and social
inequalities, and its burden has been increasing in
Latin America in the past decade.

= Latin America has been experiencing increases in
temperature and extreme weather events, leading
to migration and displacement, important structural
drivers of TB.

= Internally displaced people often concentrate in in-
formal, overcrowded settlements on the outskirts of
cities, such as slums, where the odds of developing
TB are three times higher.

= By combining recent estimates of climate migration
in six large Latin American cities, we discuss how
climate migration could lead to an increase of 14—
45% in TB incident cases in 2050 in these settings.

= It is vital for policy making to act now and address
the social and health consequences of the climate
crisis, by mitigating displacement and improving liv-
ing conditions and TB surveillance.

currently be found in urban areas.”® Urban
poverty often concentrates in informal,
overcrowded settlements on the outskirts
of cities, such as slums,6 where the odds
of developing TB are three times higher
compared with the general population
(incidence rate ratio of 3.0 (95% CI,
2.8-3.1)).7

To demonstrate the potential scale of
the effect on TB of climate-related migra-
tion and displacement to large urban
centres, we estimated the possible increase
in incident TB cases in 2050 compared
with 2022 in six large Latin American
cities considering a moderate climate
scenario (ie, a future in which the Paris
Agreement global temperature limit of a
1.5°C increase above pre-industrial levels
is surpassed, but the worst-case outcome is
avoided). By multiplying expected projec-
tions of the total resident population5 and
current estimates of TB burden'® (see
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Figure 1

Increase in tuberculosis (TB) incident cases due to migration in six large Latin American cities expected between

2022 and 2050. Notes: Based on TB incidence data from Brazil Ministry of Health and WHO," ® and resident population and
migration estimates from the C40 Cities Climate Leadership Group and Baruch College.® The graph reports both percentages
and absolute numbers of additional TB incident episodes in 2050 compared with 2022 in the six cities examined, as a
consequence of either all types of migration except climate (yellow); or all types of migration including climate (orange); or all
kinds of migration assuming all climate migrants are internally displaced persons (red).

online supplemental document for methods), we
find that incident TB cases could increase by 8-31%
across the six cities examined due to climate or all
types of migration alone (see figure 1).

Such estimates assume a constant TB incidence
rate from 2022 across the general population and
solely consider the consequences for TB of increased
population size due to migration. However, this likely
underestimates the impact. If we add the additional
risk from poor living conditions (eg, all climate
migrants are IDPs), with a three times higher TB inci-
dence,7 the total number of incident TB cases would
increase to 14-45% higher than in 2022 across the six
cities examined.

These numbers, while alarming, most likely remain
a strong underestimate of the total impact of climate
migration on the TB epidemic in Latin America. Our
simplified approach taken here does not, for example,
consider the spillover of TB transmission in the
general population due to contacts with migrants (as
seen in data from Sdo Paulo”) nor further increases
in poverty. Crucially, we only consider the city proper
and not the immediate outskirts, where IDPs are

expected to settle in increasingly larger numbers and
poorer living conditions.”®

Itis thusvital to act now and tackle this predicament
from two fronts. From the TB programme perspec-
tive, close attention should be paid to migrants
and displaced individuals with improved access to
welfare and health surveillance. From the climate
crisis perspective, meeting climate targets and acting
on the social drivers of TB by mitigating displace-
ment and supporting safe migration, with improved
housing and living conditions for migrants and non-
migrants, is crucial to limiting the adverse effects of
climate change on TB.
X Christopher Finn McQuaid @cfmcquaid
Contributors LG is the guarantor, designed and carried out the data analysis.

LG, JMP, RMGJH and CFM conceptualised the paper, wrote the original draft and
approved the final version of the manuscript.

Funding Julia Pescarini is a Wellcome Trust Fellow (305644/2/23/Z).
Competing interests None declared.

Patient consent for publication Not applicable.

Ethics approval Not applicable.

Provenance and peer review Not commissioned; externally peer reviewed.

Goscé L, et al. BMJ Glob Health 2025;10:e018674. doi:10.1136/bmjgh-2024-018674

'salbojouyoal Jejiwis pue ‘Buluresy |y ‘Buiuiw elep pue 1xa) 01 parejal sasn 1o} Buipnjour ‘ybLAdod Ag pajoslold

1senb Aq Gz0z |udy 9T uo wod fwg yb//:sdny woly papeojumoq ‘5Z0z [Mdy 6 U0 +/298T0-7202-Ublwa/9eTT 0T Se paysiignd isiy :yieaH [eqo| (NG


https://dx.doi.org/10.1136/bmjgh-2024-018674
https://x.com/cfmcquaid

8 BMJ Global Health

EFERENCES

Data availability statement All data relevant to the study are included in the
article or uploaded as supplementary information.

Supplemental material This content has been supplied by the author(s). It has
not been vetted by BMJ Publishing Group Limited (BMJ) and may not have been
peer-reviewed. Any opinions or recommendations discussed are solely those

of the author(s) and are not endorsed by BMJ. BMJ disclaims all liability and
responsibility arising from any reliance placed on the content. Where the content
includes any translated material, BMJ does not warrant the accuracy and reliability
of the translations (including but not limited to local regulations, clinical guidelines,
terminology, drug names and drug dosages), and is not responsible for any error
and/or omissions arising from translation and adaptation or otherwise.

Open access This is an open access article distributed in accordance with the
Creative Commons Attribution Non Commercial (CC BY-NC 4.0) license, which
permits others to distribute, remix, adapt, build upon this work non-commercially,
and license their derivative works on different terms, provided the original work is
properly cited, appropriate credit is given, any changes made indicated, and the
use is non-commercial. See: http://creativecommons.org/licenses/by-nc/4.0/.

ORCID iDs

Lara Goscé http://orcid.org/0000-0003-2392-6271

Rein M G J Houben http://orcid.org/0000-0003-4132-7467
Christopher Finn McQuaid http://orcid.org/0000-0001-6199-0931

R
1

2

World Health Organisation. Global tuberculosis programme. 2024.
Available: https://www.who.int/teams/global-tuberculosis-programme
Kharwadkar S, Attanayake V, Duncan J, et al. The impact of climate
change on the risk factors for tuberculosis: A systematic review.
Environ Res 2022;212:113436.

Borde E, Camelo LV, Pilecco FB. What the tragic floods in Southern
Brazil tell us about health-centered climate-resilient development in
Latin American cities. Lancet Reg Health Am 2024;35:100817.

Rigaud KK, et al. Groundswell. 10. . Washington, DC: World Bank,
2018:94.

Jones B. Future urban landscapes: climate migration projections in
cities. 2024. Available: https://www.c40knowledgehub.org/s/article/
Future-urban-landscapes-Climate-migration-projections-in-cities
United Nations Development Programme for Latin America and the
Caribbean. The changing faces of poverty in Latin America and the
Caribbean. 2024. Available: https://www.undp.org/latin-america/blog/
changing-faces-poverty-latin-america-and-caribbean

Litvinjenko S, Magwood O, Wu S, et al. Burden of tuberculosis among
vulnerable populations worldwide: an overview of systematic reviews.
Lancet Infect Dis 2023;23:1395-407.

Departamento de HIV/Aids Tuberculose Hepatites Virais e Infecgoes
Sexualmente Transmissiveis Secretaria de Vigilancia em Saude e
Ambiente Ministério da Saude. Boletim Epidemioldgico 2024.
Pescarini JM, Simonsen V, Ferrazoli L, et al. Migration and
tuberculosis transmission in a middle-income country: a cross-
sectional study in a central area of Sdo Paulo, Brazil. BMC Med
2018;16:62.

Goscé L, et al. BMJ Glob Health 2025;10:018674. doi:10.1136/bmjgh-2024-018674

'salbojouyoal Jejiwis pue ‘Buluresy |y ‘Buiuiw elep pue 1xa) 01 parejal sasn 1o} Buipnjour ‘ybLAdod Ag pajoslold

1senb Aq Gz0z |udy 9T uo wod fwg yb//:sdny woly papeojumoq ‘5Z0z [Mdy 6 U0 +/298T0-7202-Ublwa/9eTT 0T Se paysiignd isiy :yieaH [eqo| (NG


http://creativecommons.org/licenses/by-nc/4.0/
http://orcid.org/0000-0003-2392-6271
http://orcid.org/0000-0003-4132-7467
http://orcid.org/0000-0001-6199-0931
https://www.who.int/teams/global-tuberculosis-programme
http://dx.doi.org/10.1016/j.envres.2022.113436
http://dx.doi.org/10.1016/j.lana.2024.100817
https://www.c40knowledgehub.org/s/article/Future-urban-landscapes-Climate-migration-projections-in-cities
https://www.c40knowledgehub.org/s/article/Future-urban-landscapes-Climate-migration-projections-in-cities
https://www.undp.org/latin-america/blog/changing-faces-poverty-latin-america-and-caribbean
https://www.undp.org/latin-america/blog/changing-faces-poverty-latin-america-and-caribbean
http://dx.doi.org/10.1016/S1473-3099(23)00372-9
http://dx.doi.org/10.1186/s12916-018-1055-1

	Tuberculosis and the climate crisis in Latin America: a predicament of poverty, migration and displacement
	References


