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Abstract

Purpose — Climate change poses significant risks to people living in prison, who are particularly
vulnerable due to confinement and limited agency. This study, a scoping review, aims to examine the
extant literature on climate change-related impacts on prison health so as to identify key themes and
research gaps.

Design/methodology/approach — A comprehensive search was conducted across multiple databases
for peer-reviewed and grey literature. Studies were screened and data extracted following established
scoping review methodologies. Thematic analysis was used to synthesise findings.

Findings — Twenty-three studies met the inclusion criteria. Key themes included: health vulnerability;
infrastructure challenges, disaster preparedness and responses and human rights, environmental justice
and sustainability. Critical gaps in empirical research are highlighted on the extent and diversity of
climate change impacts on prisons, especially in low- and middle-income countries.

Originality/value — There is an urgent need for improved infrastructure and disaster preparedness in
prisons and more data-driven studies. Addressing this complex issue requires interdisciplinary approaches
integrating climate science, public health and criminal justice expertise. Policymakers and prison
administrators must prioritise climate resilience and recovery measures to protect this vulnerable population.

Keywords Climate change, Prison health, People living in prison, Disaster preparedness,
Environmental justice, Health in prison, Prisoners, Human rights

Paper type Literature review

Introduction

There are 11-5 million people living in prison (PLP) on any given day globally, an increase of
17% since the start of the 21st century [Penal Reform International (2025); United Nations
Office on Drugs and Crime (UNODC), 2023a]. People from poor, minority and Indigenous
peoples and key populations, particularly vulnerable to human immunodeficiency virus (HIV)
are disproportionately affected by incarceration [United Nations Office on Drugs and Crime
(UNODC), 2021]. PLP face numerous environmental, social and health related challenges.
Often coming from the poorest and most marginalised sectors of society, prior to
imprisonment, they face poverty, social and racial exclusion, poor health and limited access
to health services (Penal Reform International, 2025). Challenges whilst incarceration include
overcrowding, poor and chronic ill health, inadequate healthcare provision, poor sanitation
and limited access to resources. Minority and special groups of prisoners, including women
(and their infants) and persons with chronic ill-health, experience substantial health
vulnerability in prisons (Penal Reform International, 2025; Van Hout et al., 2026).

The United Nations Standard Minimum Rules for the Treatment of Prisoners (the “Nelson
Mandela Rules”) (United Nations, 2016) and the United Nations Rules for the Treatment of
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Women Prisoners and Non-Custodial Measures for Women Offenders (“the Bangkok
Rules”) (United Nations, 2010) set out the norms and principles that underpin humane and
dignified treatment of PLP and adequate standards of detention, emphasising the state’s
responsibility to ensure the health and well-being of those under its care. Despite these
norms, many prisons operate in conditions that fall short of international standards,
potentially violating basic human rights (Penal Reform International, 2025). Prison
overcrowding is a serious challenge worldwide, often leading to stretched resources and
increased tension and violence among PLP and staff (Office of the High Commissioner for
Human Rights, 2024; Penal Reform International (2023).

The connection between climate change and the health of PLP is an emerging area of
concern (Cowan et al., 2022). While climate change affects all populations, its health
impacts are disproportionately borne by vulnerable groups (Campbell-Lendrum et al.,
2023; Sharpe and Davison, 2021; Romanello et al., 2022). Extreme weather events, such as
heatwaves, floods and storms exacerbated by climate change pose significant risks to
prison infrastructure and the well-being of PLP [United Nations Office on Drugs and Crime
(UNODC), 2023b). Recent application of a climate risk mapping tool developed by the
International Committee of the Red Cross (ICRC) (2023) has revealed that approximately a
quarter of the 130,000 PLP in the Philippines are in areas at high risk of floods, drought,
typhoons, landslides, heatwaves, earthquakes and volcanoes (ICRC, 2023). Similar
vulnerabilities are likely to exist elsewhere. Madagascar and Malawi, for example, have
been impacted by destructive weather events, destroying prison infrastructure (Southern
Africa Litigation Centre, 2022; Van Hout et al., 2024). Such events not only pose immediate
risks to safety of PLP and prison staff but also longer-term risks as essential services,
including healthcare access, food delivery, medicine supply and sanitation, are disrupted
(Van Hout et al, 2023). Whilst the vulnerability of PLP to the consequences of climate
change has been recognised as a grave concern by the United Nations Office on Drugs
and Crime (UNODC) (2023b), there is a significant gap in understanding the impact of
climate change on the health of PLP. Hence, this scoping review maps and describes
extant literature and identifies health and contextual vulnerabilities to inform climate
responsive and resilient detention policies, systems and practice.

Methods

The central research question was:

RQ1. What is known in the literature about the impact of climate change on the health of
PLP?

Three electronic databases, PubMed, Web of Science and CINAHL, were searched along
with relevant organisational websites (e.g. World Health Organisation, ICRC). Search terms
were grouped into two concepts relating to detention and climate change. These concepts
were combined using Boolean operators (AND, OR). Forward and backward citation
searching of included studies were conducted. See Table 1.

Table 1 [Search terms

Core concepts Search terms

Detention Prison*, incarcerat®, “correctional facilit*”, detention, gaol, jail, “penal institution*”,
penitentiary, imprisonment

Climate change  “Climate change”, “greenhouse effect”, climate, “global warming”, “climatic
change*”, “environmental change*”, “carbon emission*”, “climate disaster*”,
“climat* variability”, weather, temperature, “temperature change”, “heat
exposure”, “heat stress”, heat, “heat exhaustion”, heatwave*, season*, storm*,
flood*, drought*, “forest fire*”, wildfire*, bushfire*, “extreme weather”, “extreme
heat*”, tornado*, blizzard*, hail*, hurricane*, cyclon*, monsoon*, infrastructure
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Search outputs were managed using EndNote. Authors 1, 2 and 3 screened the titles and
abstracts of all records independently and in pairs. Records were included if they focused
on PLP in any type of detention facility (prison, remand detention). Various aspects of
climate change were considered, such as rising temperatures, sea-level rise, increased
frequency and intensity of extreme weather events (e.g. heatwaves, floods, storms)
and related environmental changes (e.g. air quality deterioration, water scarcity). Included
records examined both direct health impacts (e.g. heat-related illnesses) and indirect
impacts (e.g. food and water security). Full texts of included records were obtained and
assessed by authors one and three independently and in pairs using the appropriate JBI
checklist (JBI, 2024). Author provided a crosscheck, and where there were disagreements,
consensus was reached through discussion. Records were charted [supplemental file
Charted Records] and analysed thematically with three main themes identified:

1. health vulnerability;
2. infrastructure challenges; and

3. disaster preparedness and responses and human rights, environmental justice and
sustainability.

Results

The final data set consisted of the following. There were ten editorials (Taylor, 2024; Colucci
et al., 2023; Miller, 2023; Gribble and Pellow, 2021; Levenson, 2022; Smith et al., 2022;
Sullivan, 2022; Wu and Felder, 2021; Skarha et al., 2022; Motanya and Valera, 2016), six
quantitative studies (Glade et al., 2024; Tuholske et al., 2024; Cloud et al., 2023; Cowan
et al., 2022; Skarha et al., 2022; Mukherjee and Sanders, 2021), two opinion pieces (Maner
et al., 2022; Van Hout et al., 2023), one systematic review (Glade et al., 2022) one doctrinal
analysis (Palacios and Vaughn, 2023) and one qualitative study (Le Dé and Gaillard, 2017).
Most originated from the USA with some exceptions, for example, one qualitative study was
conducted in New Zealand. With regard to grey literature, one report by Jesuit Social
Services (2022) focused on Australia and one global perspective was provided by Penal
Reform International (2021). See Figure 1.

This unique review was conducted in a systematic manner to ensure all relevant information
was gathered. It included an assessment of the quality of studies, and therefore, the
strength of the evidence. However, although individual studies were generally of high
quality, the overall quality of evidence, when considered in the context of the “evidence
pyramid” (Sackett et al., 1996), is not strong because few were high-quality study designs.
See supplemental file [Quality Assessment].

Health vulnerability

PLP are particularly vulnerable to climate change impacts due to their confinement and limited
ability to protect themselves or safely remove themselves from harm. Motanya and Valera’s
review (2016) considered how natural disasters and extreme temperatures can adversely
affect the health of PLP, underscoring the importance of emergency preparedness and
evacuation plans. For example, Van Hout et al. (2023) emphasised that African prisons are
typically overcrowded, lacking basic infrastructure and often excluded from domestic climate
response planning. Over 13% of US counties are documented to be in the highest tertile for
both incarceration and expected annual loss from natural hazards (Cowan et al., 2022). The
spatial analysis conducted by Glade et al. (2024) revealed that 75% of incarceration facilities
in Colorado, US, are in elevated exposure for at least one hazard, indicating significant risk.
Black and Hispanic or Latino individuals are identified as facing disproportionate risk (Glade
et al., 2024). Taylor (2024) examined carceral food insecurity and food justice in the US
prisons, highlighting protests by PLP related to inadequate and unhealthy meals.
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Figure 1 PRISMA flow diagram
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Extreme temperatures emerged as a key concern. The lack of air conditioning and poor
ventilation in many facilities exacerbates heat-related health risks for PLP (Tuholske et al.,
2024). In a US-based study, Tuholske et al. (2024) estimated that between 2016 and 2020,
PLP experienced an average of 41.3 million person-days of potentially hazardous heat
exposure, a measure that reflects the cumulative number of days individuals were exposed
to high heat that could pose health risks. Colucci et al. (2023) highlighted the need for
access to meteorological data in the USA to understand the relationship between thermal
environments and the health of PLP. Skarha et al. (2022) found that heat above 85°F
increased mortality risk by 0-7% in Texas prisons in the USA lacking air conditioning, while
extreme heat days (defined as days above the 90" percentile heat index for the prison
location) raised mortality risk by 15%. Approximately 13% of deaths in Texas prisons may
be attributable to extreme heat. Elsewhere in the USA, Cloud et al. (2023) observed a 30%
increase in daily suicide-watch incidents among incarcerated men in Louisiana state-
operated prisons during extreme heat events. Mukherjee and Sanders (2021) using data
from correctional facilities in Mississippi, USA, demonstrated an association between higher
temperatures and increased violence among PLP. Smith et al. (2022) recognise and stress
the urgent need for psychiatric support to address the mental health implications of the
climate crisis for PLP globally.

Infrastructure challenges, preparedness and disaster responses

In addition to infrastructure improvements, the included records demonstrated a
significant need for enhanced disaster preparedness, infrastructural resilience and
climate, health and evacuation responses in prisons. The inadequacy of prison
infrastructure to withstand contemporary climate-related stresses was a recurring
theme. Levenson (2022), in the context of the US prisons, emphasised the urgent need
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for improved infrastructure of detention facilities to withstand climate-related disasters.
Recommended improvements include the installation of reliable air conditioning and
ventilation systems, structural retrofitting to withstand extreme weather events and the
provision of resilient power, water and cooling systems (Levenson, 2022). In terms of
response measures, Maner et al. (2022) examined the lack of adequate emergency
management and disaster response plans for PLP in the USA, highlighting the need for
federal funding incentives and policy changes to require robust emergency
management plans. In New Zealand, the lack of collaboration between stakeholders in
disaster risk reduction and emergency management requires increased awareness and
improved policies (Le Dé and Gaillard, 2017). Professionals from different disciplines
are recommended to collaborate to address climate change impacts as a prison
system priority, particularly in the context of emergency preparedness and response to
natural disasters and extreme weather events (Motanya and Valera, 2016). Penal
Reform International (2021) has issued guidelines for disaster risk reduction in prison
settings, stressing the importance of training staff, using low-cost solutions and
maximising community resources to enhance disaster preparedness and response in
prisons.

Human rights, environmental justice and sustainability

Several records address the socio-legal and implications for strategic litigation based
on climate change impacts on the health and safety of PLP. Sullivan (2022) discusses
the US Eighth Amendment right to risk reduction, arguing that prisons have a duty to
protect PLP from the harms related to climate change. Palacios and Vaughn (2023)
analysed cases from the US appeal courts where PLP challenged their conditions in
excessive heat in facilities. Miller (2023) explored “climate carceralism”, addressing the
growth of prison labour in the USA due to climate change and proposing Eighth
Amendment litigation to challenge unsafe working conditions. The impact of climate
change on PLP is viewed within broader contexts of environmental justice and
sustainability, demonstrating the need for a broad-based human rights-led approach to
addressing climate change impacts affecting standards of detention. The Jesuit Social
Services (2022) report argued that prisons are environmentally harmful and that building
more is unsustainable, calling for “decarceration” and investing in community-based
solutions.

The use of prison labour in disaster response efforts, including fighting wildfires and
cleaning up oil spills, raises questions about environmental justice and the exploitation
of PLP in climate-related labour. PLP working as firefighters were observed to
face occupational environmental risks and need adequate protection (Gribble and
Pellow, 2021).

Discussion

This scoping review is the first to comprehensively map and describe extant literature
on the impact and consequences of climate change on PLP globally. It lays the
foundation for future work worldwide, particularly in climate shock and economically
disadvantaged affected regions, to bridge the gap and create equity in climate
resilience between PLP and the general population. The review’s findings suggest that
prison systems are ill-equipped to handle climate-related challenges of the future
whilst often being sited in areas where they are more likely to experience the adverse
effects of climate change. Infrastructure is unlikely to be able to deal with the
increasing temperatures or frequency of natural disasters. Increasing temperatures are
associated with many health problems, including heat exhaustion and heat stroke,
dehydration and exacerbation of respiratory and mental health conditions. PLP are
powerless to protect themselves or escape extreme heat. Whilst the evidence on
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mortality and increasing temperatures is well-documented (Intergovernmental Panel on
Climate Change (IPCC), 2023), a recent review examining sustainable cooling
strategies in heat vulnerable settings did not mention detention settings (Jay et al.,
2021). The existing empirical evidence, which was generally of high quality, suggests
alarming trends; the work of Skarha et al. (2022) and Cloud et al. (2023) showed
significant increases in mortality risk and suicide-watch incidents during heat events.
Mukherjee and Sanders (2021) found an association between increased violent
behaviour and higher temperatures.

There was a scarcity of original research studies, and whilst climate change affects
every country, yet most studies were US-based. This geographic bias is concerning
given that many low- and middle-income countries (LMICs) are likely to face the most
severe impacts of climate change (Sharpe and Davison, 2021), often lack resilient
infrastructure and house a significant proportion of the world’s prison population
(Penal Reform International, 2025). Ironically, these countries have contributed least to
global emissions. If research from high-income countries is already highlighting major
issues, it is reasonable to infer that the impacts on PLP in LMICs will be considerably
worse. Research focused on LMICs is not just beneficial but an issue of justice.
The spatial analyses by Glade et al. (2024) and Cowan et al. (2022) provide valuable
quantitative insights into the geographic vulnerability of detention facilities to
climate-related hazards, demonstrating that many facilities are in high-risk areas,
compounding the vulnerability of PLP. This is supported by studies in New Zealand
(Le Dé and Gaillard, 2017).

The review highlights the significant gaps in disaster preparedness, resilience, response
and recovery in detention settings. The lack of adequate emergency management plans
(Maner et al., 2022) and the insufficient collaboration between stakeholders (Le Dé and
Gaillard, 2017) point to critical areas for improvement. This sub-optimal preparedness
aligns with poor preparedness in prison during the COVID-19 pandemic: in Europe (World
Health Organisation, 2023) and Africa (Van Hout, 2023; Muntingh, 2020). There is an urgent
need for high-quality quantitative studies, particularly modelling studies, to provide
accurate numbers of climate-vulnerable PLP under different climate scenarios. Regions of
the world where heating will be the most extreme should be prioritised; this will include
many LMICs where, as evidenced by this global review, there is currently a dearth of
research. Countries should develop an evidence-based understanding of the state of its
prison infrastructure and the extent to which this will provide resilience to the impacts of
climate change. This is likely to require a multidisciplinary approach involving public health
experts, environmental health professionals, building engineers, prison authorities, health
providers staff and PLP. Policy makers must act on this information, ensuring that
government funding is deployed to detention setting infrastructure developments to
mitigate the impact of the effects of climate change such as high temperatures. When
considering the building of new facilities, the likely impact of climate change must inform
decisions about where such facilities are sited; land prone to flooding, wild-fires or other
natural hazards should be avoided.

This review, at the intersection of climate justice and criminal justice, serves as a call
to action for researchers, policymakers and prison administrators worldwide to
prioritise this issue by reducing reliance on incarceration through decongestion and
decarceration, rather than expanding carceral infrastructure, while also ensuring that any
remaining facilities are resilient, humane and just detention systems in the face of our
changing climate (Jesuit Social Services, 2022). Decarceration should be viewed as a
practical solution to the cumulative health risks associated with incarceration, especially
in facilities situated in environmentally hazardous settings (Purdum et al., 2021; Jesuit
Social Services, 2022).
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Conclusion

The effect of climate change on already sub-optimal living conditions in many prisons
worldwide raises serious public health and human rights concerns. Neglecting this threat
raises serious legal, ethical and health issues. Health disparities are exacerbated by climate-
related hazards, including extreme heat, flooding and wildfire, which disproportionately
impact prison communities that lack the means to shift or adapt (Penal Reform International,
2021). The development of international standards setting out minimum standards for
monitoring the impact of climate related events, for new infrastructure and adaptations for
existing building to ensure climate resilience are warranted (Bosworth et al., 2025). Detention
settings must be included in all national disaster preparedness and recovery plans. At a
local level, there should be training for detention staff (custodial and health) to develop their
understanding of work-related climate change impacts and necessary adaptations,
particularly safe evacuation planning and sustainable innovations to support temperature
control, water supply and electricity.
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