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Abstract

Climate change has already impacted the health and wellbeing of ~5 billion people globally.
However, the potential influence of climate change mitigation and adaptation strategies on mental
health and wellbeing outcomes in low-and-middle-income countries (LMICs) remains
insufficiently understood. We aimed to determine the effect of these strategies on mental health
and wellbeing outcomes among LMIC beneficiaries. We carried out a systematic review to identify
intervention and case studies published from 2013 to 2022, searching OVID Medline, Embase,
PsycINFO, Global Health, Cochrane Library, GreenFile, Web of Science, and a subset of studies
from the ‘Global Adaptation Mapping Initiative’ database. We included controlled,
quasi-experimental, pilot, and focussed case studies reporting mental health or wellbeing outcomes
assessments of climate change mitigation and adaptation strategies. We categorised studies by
design, geographic region, target population, setting, environmental hazard, strategy type and
primary outcomes. PROSPERO registry: CRD42021262711. A total of 9532 studies were initially
retrieved, and 15 studies involving 12 255 participants met the inclusion criteria. Among these,
twelve studies described evidence from single-adaptation strategies in nine LMICs, while three
reported mitigation programmes. Only two randomised evaluations assessed common mental
disorders such as depression, trauma or anxiety using validated scales. Most studies evaluated
broader wellbeing at the community and individual levels. Nine studies (53.3%) reported
significant beneficial changes in mental health or wellbeing outcomes among beneficiaries, while
six (46.7%) obtained mixed results linked to local and sociocultural factors. The interventions
‘practical significance and overall impact remained unclear due to the heterogeneous reporting in
program effectiveness, gaps in effect size assessments or qualitative insights. Our review highlights
the scarcity and limited nature of the current evidence, underscoring the need for further equitable
research. The ongoing global climate and mental health crises press us to fully understand and
address these strategies’ psychosocial impacts and translate these findings into effective policy and
transdisciplinary action as an opportunity to prevent and ameliorate significant, long-term
problems in the population’s mental health and wellbeing.

1. Introduction these impacts and have the least resources to prepare

for [6, 7] and recover from them [8]. The intercon-
The climate change crisis negatively affects human nected consequences include far-reaching, profound
health [1-3], particularly mental health and over- impacts [9], such as increased frequency and severity
all wellbeing [4, 5]. Low-and-middle-income coun- of extreme weather events, sea level rise and coastal
tries (LMICs) are disproportionately vulnerable to erosion, changes in precipitation patterns, food and
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water insecurity, displacement, and loss of livelihoods
[10]. Unfortunately, there is a lack of research on
the mechanisms and extent of these impacts, includ-
ing the effects of protective interventions on mental
health, particularly in LMICs [7].

Climate change exacerbates the risk factors,
mechanisms, and drivers of poor mental health
and psychosocial wellbeing at both population and
individual levels. The World Health Organization
acknowledges that ‘Several environmental, social, and
economic determinants of mental health are negat-
ively affected by climate change’ [11]. These effects
include increased rates of common mental disorders,
decreased social cohesion, and increased violence
[12], especially targeting historically marginalised
groups [13, 14].

On the other hand, climate change mitigation and
adaptation responses can positively impact human
health and wellbeing [15] by addressing risks [16],
promoting resilience, improving global health and
benefiting vulnerable populations [17, 18]. Globally,
climate change mitigation strategies such as trans-
itioning to clean energy sources can improve air
and water quality, reduce noise pollution, and cre-
ate new economic opportunities [19]. Adaptation
strategies [20], such as building resilient infrastruc-
ture and early surveillance systems for environmental
hazards, can improve safety and reduce the negative
impacts of extreme weather events. These strategies
have been linked to general health co-benefits [15,
21], although their specific impact on mental health
and wellbeing outcomes [19], especially in LMICs,
remains limited. For example, providing agricultural
extension services and financial resources can allevi-
ate stress and anxiety among subsistence farmers [22].
Implementing integrated screening programs and
participatory community-level activities can decrease
depression and domestic violence and increase con-
flict resolution and community resilience in post-
flooding settings [23]. Successful recovery efforts
from flooding events require local knowledge and
interdisciplinary collaboration, with careful consid-
eration of unintended consequences associated with
psychosocial interventions [24]. Urban centres can
benefit from adaptation actions such as expand-
ing green spaces, strengthening health systems, and
building resilient infrastructure [25]. However, these
strategies need greater attention and consideration
for underserved communities and their potential
impact on mental health and wellbeing in LMICs.

Despite the well-established evidence on the neg-
ative impact of climate change on mental health and
wellbeing, few ongoing efforts to implement mit-
igation and adaptation strategies incorporate men-
tal health measurements into their evaluation. To
effectively address the impacts of climate change, it
is crucial to integrate mental health considerations
into the design and evaluation of these strategies.
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This comprehensive approach allows us to under-
stand the full impact of these strategies and consider
the complex interplay between socioeconomic, struc-
tural, and political factors that contribute to human
vulnerability to climate change effects and extreme
weather events [26, 27].

Considering mental health and wellbeing as key
outcomes that cut across the lifespan in response to
climate change can improve mitigation and adapta-
tion planning efforts and ensure effective and equit-
able results. Such an approach would address the
root causes of climate change threats, structural
vulnerabilities, and contextual synergies that affect
communities with high climatic and environmental
exposures. It could provide an argument for a more
streamlined, coordinated, and cost-efficient climate
action approach across households, researchers, and
policymakers.

Despite the reported benefits of these strategies,
depending on population groups and geographical
contexts they can also be harmful [17] linked to com-
plex social dynamics. For example, programs that
relocate at-risk communities can potentially cause
distress linked to loss of cultural identity and dis-
ruption of social cohesion [28] Particularly if these
strategies are not implemented widely across com-
munities or fail to consider unique local aspects, they
can lead to local injustices. For instance, a renew-
able energy-based electrification project in rural com-
munities of Cajamarca, Peru [29] caused community
discord when some households were selected for the
intervention while others were not. Similarly, pro-
jects focusing on livelihood diversification through
technology can address environmental shocks and
poverty but may also exacerbate income and well-
being inequities for those facing structural entry
barriers [30].

The evidence base regarding the co-benefits of
mental health and wellbeing remains limited, high-
lighting the need for further studies exploring the
effects of climate change responses on human health.
Existing reviews have addressed specific aspects but
have not fully assessed the effects of both mitig-
ation and adaptation strategies on mental health
outcomes. For example, a systematic mapping of
global research on climate change adaptation inter-
ventions and health emphasised the scarcity of evid-
ence in this area [16]. A recent systematic review
[31] focussed on the conceptual framings of indi-
vidual and community-level mitigation actions and
explored mental health themes but did not spe-
cifically assess the effects of mitigation strategies.
Another scoping review [32] examined the health
impacts of adaptation strategies in informal settle-
ments in LMICs but did not report results on men-
tal health outcomes. Finally, a systematic review on
urban green spaces and wellbeing [33] found positive
effects on human wellbeing, including health aspects;
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however, evidence regarding mental health and well-
being outcomes related to climate change mitigation
and adaptation strategies remains scarce.

This review addresses this knowledge gap by com-
piling and assessing evidence on the co-benefits of
climate change mitigation and adaptation interven-
tions for mental health and wellbeing in LMICs by (1)
examining the impact of climate change mitigation
and adaptation interventions on mental health and
wellbeing outcomes in LMICs, (2) reviewing the evid-
ence base of this association, and (3) evaluating the
effects of those interventions by type, climatic/envir-
onmental risk, and by their impact on different pop-
ulation groups and context.

This systematic review is timely given the major
impacts of climate events on mental health out-
comes in LMICs [7, 34] and the increasing imple-
mentation of climate change adaptation and mitiga-
tion strategies in these settings [35, 36]. Health and
human wellbeing must be central in climate action,
and research is critically needed to inform evidence-
based policy and practice in this area.

2. Methods

2.1. Search strategy and selection criteria

In this systematic review, we defined climate change
mitigation activities as those that ‘contributes to sta-
bilising greenhouse gas (GHG) concentrations in the
atmosphere to prevent anthropogenic interference with
the climate system by reducing or limiting GHG emis-
sions or enhancing GHG sequestration’. A climate
change adaptation refers to ‘activities that reduce
the vulnerability of human or natural systems to the
impacts of climate change and climate-related risks,
and enhance adaptive capacity and resilience’ [37].
The term ‘adaptation” was deliberately not included
in the search. Some authors may not have explicitly
framed their studies about adaptation but would have
incorporated key elements that matched this review’s
definition and inclusion criteria. Kelly and Adjer [38]
define vulnerability as the capacity to ‘anticipate, cope
with, resist, and recover from a natural hazard and
highlight that reducing vulnerability is essential for
adaptation.

For mental health and wellbeing outcomes, we
considered mental and behavioural disorders clas-
sified in the International Classification of Diseases
11th Revision (ICD-11) [39] or The Diagnostic and
Statistical Manual of Mental Disorders, Fifth Edition
(DSM-V) [40], respectively, measured in the general
adult population, as well as pertinent psychosocial
proxies. Wellbeing was understood as a multidimen-
sional construct encompassing different aspects such
as good social relations, freedom of choice and action,
security, health, and essential materials for living well
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and can be measured subjectively or objectively using
composite indicators [41].

This systematic review followed the Preferred
Reporting Items for Systematic Review and Meta-
Analyses (PRISMA) guidelines [42].

The protocol for this systematic review
was registered on PROSPERO (doi:10.15124/
CRD42021262711).

We systematically searched seven databases
that provide comprehensive coverage of research
done in climate change, health, mental health,
and LMICs (OVID MEDLINE, EMBASE, Global
Health, PsycINFO, Web of Science Core Collection,
COCHRANE and GreenFILE) for studies pub-
lished from 1 January 2013 until 10 September
2022 with no language restrictions. We excluded
papers published before 1 January 2013, using the
5th IPCC report—published in 2014—as a reference
point [43].

We used a combination of MeSH (medical sub-
ject heading) terms and keywords related to climate
change, mental health, wellbeing and LMICs. Our
OVID MEDLINE search strategy is appended online
(supplementary file 1). Additional records were iden-
tified from the outputs Scheelbeek et al [16] and
colleagues reported using the ‘Global Adaptation
Mapping Initiative’ (GAMI) database, which was con-
structed through systematic literature searches in
Scopus, Web of Science and Google Scholar from
2013 to 2020 [44]. The search methods of the GAMI
database are made available in detail elsewhere [45—
47]. Finally, we conducted manual backward search
of reference lists and a forward-citation search for all
included papers and related reviews.

2.2. Eligibility criteria

Study inclusion and exclusion criteria were defined
a priori (supplementary file 2). We included peer-
reviewed, published studies that: (1) examined men-
tal health or wellbeing outcomes related to climate
change mitigation and adaptation strategies in gen-
eral adult populations (>18 years old) living in
LMICs, (2) the studies could use controlled eval-
uations, quasi-experimental methods, pilot assess-
ments or focussed case study designs to collect quant-
itative or qualitative data; (3) measured mental health
and behavioural conditions measured using self-
report tool, assessments by mental health workers or
broad wellbeing outcomes and psychosocial proxies;
and (4) included indicators of successful mitigation
and/or adaptation interventions linked to a change
in mental health outcomes (e.g. change in depression
scores or change in the proportion of those diagnosed
with a mental disorder), change in social function-
ing skills (e.g. improved coping skills, social function-
ing, self-esteem) and any other secondary outcomes
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related to psychosocial conditions and wellbeing (e.g.
quality of life) were also considered.

2.3. Selection process

We screened titles and abstracts initially and col-
lated them using EndNote referencing software [48].
After de-duplication, the first author (ECF) screened
titles and abstracts against the eligibility criteria and
uploaded the selected references for full-text screen-
ing into Rayyan [49]. Approximately one-third of
the articles and full-text screening was performed
by two co-authors independently, who resolved dis-
agreements through discussion. Articles fulfilling all
the inclusion criteria were included in the review.
See supplementary file 3 for the details of excluded
studies.

2.4. Data extraction and analytic approach

All studies were in English except for one in
Portuguese. This article was double translated into
English and Spanish, and data were extracted by ECFE,
a native speaker of Spanish and fluent in English.
Data were extracted from each included study:

(a) Bibliographic information: first author, country,
year of publication, language

(b) Study characteristics: objectives, aim, context
(country development level, setting where the
programme operates), design, sample size, exclu-
sions, and attrition rate.

(c) Participants of strategy/programme details:
behavioural and psychosocial disorder diagnosis,
mode of diagnosis, severity, treatment (if applic-
able), age of diagnosis

(d) Exposure measurement: climatic/environmental
risk, adaptation strategy characteristics/descrip-
tion, comparison group

(e) Outcome assessment: measure/assessment used,
blinding, score standardisation, use of classifica-
tion criteria.

(f) Measures of effect: effectiveness of climate
change mitigation/adaptation strategy, assess-
ment times and follow-up, studies’ results, and
conclusions.

2.5. Quality assessment

Due to the variety of included study designs,
we used the Specialist Unit for Review Evidence
(SURE) for the critical appraisal of randomised con-
trolled trials and other experimental studies [50],
the Joanna Briggs Institute guidelines for quasi-
experimental studies [51] and the Critical Appraisal
Skills Programme checklist [52] to assess qualitative
case studies. The quality assessment (supplemental
file 4) did not exclude low-quality articles, but their
limitations were discussed.

E C Flores et al

2.6. Data analysis

Due to the heterogeneity of research designs, assess-
ment approaches, and strategies, it was not possible
to pool the results for meta-analysis. Therefore, we
provide a narrative description of the findings.

3. Results

3.1. Study selection
The results of the search are summarised below in
figure 1. A total of 9514 records were identified in
the database search and an additional 18 were found
through additional methods.

Fifteen studies were ultimately included in the
review comprising data from 12 255 participants.

3.2. Study characteristics
Details for the 15 included studies are shown in
table 1.

The Sample sizes of the included studies varied
between 48 and 4000, and their designs were hetero-
geneous. Three (20%) were randomised clinical trials
(RCTs) [53-55], four (26.7%) were randomised eval-
uations of interventions [56—59], four (26.7%) were
quasi-experimental studies [60-63], two (13.3%)
were qualitative evaluations of interventions [28, 64],
and the remaining two (13.3%) were field experi-
mental studies [65, 66]. The most common regions
where the studies occurred were South America,
South Asia, and sub-Saharan Africa (figure 2).

Ofthe included studies, two (13.3%) targeted spe-
cific population groups (e.g. pregnant women [53],
older adults [66]) in urban areas, and the other thir-
teen (86.7%) were population-based studies [28, 54—
65] in rural areas considered at high-risk for environ-
mental hazards. Two studies [53, 55] had all-female
samples, one had an all-male sample [66], and two
[28, 64] reported gender-disaggregated data in the
qualitative analysis. The remaining ten studies [54,
56—63] did not report data differentiated by sex or
gender, although some mentioned females were a sig-
nificant component of their samples.

3.3. Sources of bias

Supplementary file 4 contains the results of the qual-
ity assessment. Generally, controlled, and experi-
mental studies were scored as medium quality using
the SURE checklist, and only three were appraised as
high quality. The risk of bias was not discussed in
five of the nine controlled studies, only three offered
an appraisal of the generalisability of their results,
and only four disclosed funding or conflict of interest
information. Across the 13 quantitative studies, the
statistical methods were described sparsely in three of
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Table 1. General characteristics and summary results of the studies included in the review, grouped by study design (n = 15).

Country Climatic/ Mental health
development Type of environmental or wellbeing
Author, year ~ Country level strategy hazard outcome Main result
Studies with experimental design
Arabanetal  Iran Upper- Adaptation  Air pollution ~ Wellbeing, 1 Behavioural
(2017) middle self-efficacy prevention changes,
income 1 Self-efficacy
Bedran- Brazil Upper- Adaptation Droughtand  Subjective 1 MQoL <> Mixed
Martins et al middle vulnerability ~ wellbeing, results in perceived
(2018) income (e.g. food material QoL vulnerabilities
insecurity) (MQolL) (health, safety)
Binh et al Vietnam Middle-income Adaptation Reduce Self-efficacy, 1 Positive outcomes
(2020) vulnerability ~ Self-satisfaction, in threat and coping
to floods negative appraisals and
emotions motivation to act to
mitigate floods
Davids et al South Upper- Adaptation  Ecosystem QoL 1T QoL
(2022) Africa middle services,
income Biodiversity
protection
Duchelle et al  Brazil, Peru, Upper & Mitigation  Deforestation ~ Subjective J Perceived tenure
(2017) Cameroon, lower wellbeing * security & Wellbeing
Tanzania, middle (among those
Indonesia, income without incentives),
Vietnam 1 Wellbeing when
social safeguards
added
James et al Haiti Low-income Adaptation Environmental Disaster 1 disaster
(2020) country Hazards preparedness, preparedness, |
(floods, depression, symptoms of
storms, PTSD, anxiety, depression, PTSD,
earthquakes) functional anxiety, and fx, 1
impairment peer-based
(fx), social help-giving and
cohesion, help-seeking
help-giving, and
help-seeking
behaviour
Nunes et al Brazil Upper- Adaptation  Access to Perceived 71 Living conditions
(2021) middle safe water wellbeing based  (e.g., comfort,
income supply privacy, safety) |
time spent on
domestic activities
(e.g., fetching river
water, washing in
the river). No effects
on other health
impacts
Weston etal ~ Ghana Lower- Adaptation Deforestation  Subjective 1 Psychosocial
(2015) middle wellbeing Wellbeing
income (optimism,
leadership,
community
solidarity)
Williams et al ~ Peru Upper- Mitigation  Household QoL 1 Perceived QoL, 1
(2020) middle Air Pollution Saved time (for
income leisure, rest, and

income-generating
activities)

(Continued.)
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Country Climatic/ Mental health
development  Type of environmental or wellbeing

Author, year ~ Country level strategy hazard outcome Main result

Studies with quasi-experimental design

Gori Maia Brazil Upper- Adaptation  Drought, Subjective 1 Subjective

etal (2021) middle deforestation,  wellbeing b, measures of income,
income soil QoL Quality of work, and

degradation QoL in general. No
other differences
(e.g., food quantity
satisfaction)

Gros et al Bangladesh ~ Lower- Adaptation  Extreme Psychosocial J Frequency of

(2019) middle weather distress (feelings  psychological
income events (e.g. of unhappiness,  distress or negative

floods) being miserable, feelings
anxious, or
depressed)
Sunderlin Brazil, Peru, Upper & Mitigation  Deforestation  Subjective 1 Perceived tenure
et al (2018) Cameroon, lower community security
Tanzania, middle wellbeing (Cameroon) and
Indonesia income Wellbeing (in 3 5
countries). No
effects on tenure
preparedness.

Studies with pilot/focused case studies design

Kundo et al Bangladesh  Low-income  Adaptation Climate- Perceived NJLIP programme

(2022) country induced wellbeing, vs EGPP 1 resilience.

short-term resilience, Mixed psychosocial
shocks vulnerability wellbeing outcomes
(floods, in both programmes
cyclones) &

long-term

stresses

(drought,

sea-level rise).

Lietal (2021) China Upper- Adaptation  Air Pollution Emotions Daytime green
middle (positive and environment 1
income negative) Mood  positive emotions.

subscales, Urban walking |
perceived benefits, except
restorativeness during nighttime
of environment  where benefits 1 in
both green and
urban spaces

McMichael Fiji Upper- Adaptation  Sea-level Mental 1 Key facilitators for

et al (2021) middle rise, Wellbeing, good health and
income coastal emotions Wellbeing, | anxiety

flooding, (anxiety, related to
erosion, and sadness), environmental
saltwater communal stressors, 1 risks and
intrusion culture and communal detach-
identity ment/community
culture

2 Merriam-Webster (2010) definition of subjective Wellbeing, as ‘the state of being happy, healthy and prosperous..

b Life and income satisfaction.

QoL: quality of life; PTSD: post traumatic stress disorder; EGPP: Employment Generation Programme for the Poorest; NJLIP: Nuton

Jibon livelihood Improvement Project.
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Figure 1. PRISMA flow diagram of study selection.
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them. Common shortcomings of the qualitative stud-
ies included not referring to bias or author’s position-
ality, not clearly showing thorough data interpret-
ation and providing conclusions insufficiently sub-
stantiated by collected data. Other recurrent issues
were the lack of recruitment details or a thorough

assessment of the limitations of chosen methods.
Validity testing of assessment tools for the study
settings was largely absent, along with verification
to establish credibility and reflexivity. Unvalidated
tools may be culturally inappropriate or not accur-
ately interpreted, leading to errors in responses, and
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translations might not convey the intended mean-
ing accurately, leading to information bias. The evid-
ence base could be improved by greater attention
to sources of bias and appropriate generalisability of
results.

3.4. Environmental hazards

Studies investigated seven loose groups of envir-
onmental threats: three studies (20%) assessed
air pollution [53, 55, 66], two (13.3%) evaluated
droughts and food insecurity [56, 60], four (26.7%)
investigated extreme weather events such as floods
and storms [54, 63-65], three (20%) evaluated
deforestation [58, 59, 62], one (6.7%) focused on the
sea-level rise [28], one (6.7%) explored biodiversity
protection [57], and the last one (6.7%) assessed
access to safe water [61]. Details of the included stud-
ies, intervention design and their effectiveness are
included in tables 2 and 3.

3.5. Adaptation and mitigation strategies

The types of strategy included in the 15 studies had
heterogeneous designs, and differed in their goals
and scale, as the adaptation studies focused on loc-
alised interventions. Twelve studies (80%) examined
the effects of single adaptation strategies across nine
LMICs (28, 53, 54, 56, 57, 59-61, 63-66]. Of the
studies that assessed air pollution, two were adapta-
tion studies based on behavioural interventions; One
study used an RCT design [53] (n = 110) and the
other a field experiment [66] (n = 48) to evaluate
external air pollution.

Droughts were assessed in two adaptation studies
based on cash transfer programmes for farmers. One
was a randomised evaluation [56] of anti-poverty
programmes implemented by the Brazilian govern-
ment (n = 850), and the other (n = 100) was a quasi-
experimental study [60].

Of the four studies assessing extreme climatic
events, all were adaptation strategies. One study
(n = 480) conducted a field experiment to decrease
flood vulnerability [65], another one (n = 480) did an
RCT on disaster preparedness [54], another (n = 100)
used a quasi-experimental design of unconditional
cash transfers to flood-prone rural communities [63],
and the last one (n = 223) conducted a randomised
evaluation of two governmental programmes aimed
at vulnerable groups to climate stressors [64]. A qual-
itative case study (n = 89) evaluated a planned reloca-
tion governmental programme for sea-level rise and
coastal erosion [28]. One adaptation study on defor-
estation and forest degradation was a randomised
evaluation [59] (n = 400).

Meanwhile three studies (20%) examined the
effects of mitigation programmes [55, 58, 62]. For
instance, the study by Williams (n = 180) used an
RCT design to assess a household air pollution mit-
igation strategy involving cleaner cookstoves [55].
Two other studies assessed the same multi-country
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deforestation and forest degradation mitigation
strategy: one study [58] performed a randomised
evaluation (n = 4000), and the other (n = 3754) had
a quasi-experimental design [62].

3.6. Mental health and wellbeing outcomes

Most studies (12 out of 15) used quantitative meth-
ods to assess the outcomes of climate change mit-
igation and adaptation strategies on mental health
and wellbeing. Only two included studies [54, 63]
used validated scales to assess common mental dis-
orders. The study led by James et al [54] used the
Zanmi Lasante Depression Symptom Inventory [67]
(ZLDSI), the Modified Post Traumatic Syndrome
Disorder Symptom Scale [68] (MPSS), the Beck
Anxiety Inventory [69] (BAI), the functional impair-
ment items tools adapted from Kaiser et al [70] and
the adapted Social Cohesion.

Scale by Fone et al [71]. The study conducted by
Gros [63] adapted the standardised perceived stress
scale to assess psychosocial distress. The remaining
13 studies assessed broader terms of wellbeing at the
community and individual levels, such as subjective
wellbeing [56, 58-62, 64], emotions and mood [28,
72], quality of life [55, 57] and self-efficacy [53, 65].

3.7. Primary findings

The included studies had overall mixed outcomes;
with most (8 out of 15) reporting positive effects of
climate change mitigation and adaptation strategies
on mental health [54, 63] and wellbeing [53, 55, 57,
59, 60, 65] In contrast, the remaining ones (7 out
of 15) reported no significant impact [61] or mixed
outcomes [28, 56, 58, 62, 64, 66] within the interven-
tion groups. None reported adverse effects. In gen-
eral, the findings from the 15 studies provide import-
ant insights into the effects of these interventions on
mental health and wellbeing outcomes. However, the
lack of specific effect sizes limits our ability to fully
assess the magnitude and practical significance of the
observed improvements.

For example, the study led by Araban et al [53]
obtained positive effects on the individual’s perceived
benefits and self-efficacy in the intervention group
compared to the control group. Similarly, the study by
Bedran-Martin [56], showed varied changes in sub-
jective wellbeing and perception of material quality of
life varied across groups, indicating small to moder-
ate improvements between the intervention groups.
Binh’s study [65] reported positive findings for fear
feelings, structural measures, livelihoods measures,
and self-efficacy among the groups participating in
the intervention. Davids et al [57] used a compre-
hensive approach across ecological, socioeconomic
and health categories to assess the impact signific-
ance of wellbeing outcomes and found improved
social-economic outcomes among the participants.
Gori Maia et al [60] found positive associations
between participants’ wellbeing and income, work,
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and life satisfaction. The study led by James et al
[54] showed positive effects of the intervention on
disaster preparedness and mental health outcomes,
such as depression, trauma, anxiety, and functional
impairment, as well as social outcomes, such as help-
giving and help-seeking behaviours. However, des-
pite the positive effects found in the studies men-
tioned, the specific effect sizes values across the stud-
ies were not reported, making it difficult to assess
the magnitude of the improvements and the signific-
ance of these changes. Additionally, confirming the
long-term effects of these interventions is challen-
ging due to the varied evaluation periods and avail-
ability of post-intervention assessments. For example,
five studies [55, 57, 63, 65, 66] did not report con-
ducting follow-up assessments, and the remaining
ten did. However, their timelines ranged from one-
month follow-up evaluation post-intervention [53]
to 15 years [56], as in the study led by Bedran-
Martins.

On the other hand, there were studies with
mixed or non-significant changes among inter-
vention participants. For instance, Duchelle’s ran-
domised evaluation of the anti-deforestation multi-
country program [58] found mixed effects of spe-
cific intervention components across countries, high-
lighting the importance of local factors in real-life
conditions and the need to prioritise meeting com-
munities’ needs. Additionally, qualitative evaluations
conducted by Kundo et al [64] of two governmental
programs for communities at high-risk for short
and long-term climatic stressors and McMichael and
Powell [28] on the longitudinal assessment of a relo-
cated community due to coastal erosion and sea-
level rise provided valuable insights into the inter-
vention participants‘perspectives but also obtained
mixed results in terms of the perceived effective-
ness and improvements that these strategies brought
across regions. These findings highlight sociocultural,
socioeconomic, and political factors’ role in wellbeing
indicators and emphasise the need to involve tar-
get communities into context-specific participatory
design planning meaningfully.

4. Discussion

This systematic review summarises the existing evid-
ence on the effects of climate change mitigation
and adaptation strategies on mental health and well-
being outcomes among adult populations living in
LMICs. Most included studies focused on adapta-
tion interventions, with only a few examining mit-
igation programmes. There was limited evidence on
the effects of climate action on common mental dis-
orders. Furthermore, no studies assessed the link-
ages between mental health variables and mitigation
programmes.
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The study designs, types of intervention, and
their active components varied widely across stud-
ies, reflecting the diverse range of strategies being
implemented, the different climatic hazards being
addressed, and the various assessment tools and
approaches used to measure mental health and well-
being outcomes.

Factors significantly associated with wellbeing
outcomes ranged broadly between studies, but most
findings highlighted the critical role of contextual and
sociocultural factors in achieving beneficial effects.
For example, there was a consistent link between
cash transfer programmes and integrated interven-
tions that strengthen community ties and improve
material living conditions or wellbeing. This find-
ings aligns with the broader literature on underserved
communities and climatic events [73] and external
stressors [74]. However, while cash transfers pro-
grams, especially unconditioned ones can increase
participant’s wellbeing levels by helping them meet
their basic needs, they may require an integrated
approach to achieve longer-term wellbeing effects, as
reported elsewhere [75]. Evaluations of anti-poverty
governmental programs [56, 64] implemented in
underserved communities and multi-country anti-
deforestation programs [58, 62] highlighted the need
for tailored community protective measures that go
beyond providing access to cash funds for high-risk
groups affected by climatic stressors.

Notably, none of the included studies reported on
additional related mental health topics, such as forced
migration, gender-based violence, or substance use.
The limited evidence in this area may be attributed
to mental health not being a primary focus of eval-
uations of climate change mitigation and adaptation
strategies in LMICs [76] and the lack of validated
scales and tools for measuring these outcomes in co-
benefits studies in LMICs [77].

The reporting of gender-disaggregated data across
the included studies was scarce. Women, who often
experience higher rates of mental conditions, primar-
ily due to depression [78], are disproportionately
affected by the impacts of climate change [79]. Given
that nine out of the 15 included studies assessed pop-
ulations living in high-risk areas for cyclical extreme
weather events, the lack of reported outcomes with
gender-differentiated data is concerning considering
the increased economic pressures faced by female
beneficiaries of climate mitigation and adaption pro-
grammes. Women often become heads of house-
holds after extreme weather events [80], experience
displacement [81], partner’s economic migration or
endure gender-based violence [82], all of which have
well-documented mental health consequences [13].
Ensuring equal inclusion in leadership and decision-
making of women and minorities, especially those
belonging to Indigenous groups in high-risk areas for
climatic stressors, is crucial to address their mental
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and wellbeing needs while incorporating their unique
knowledge of ecosystem handling and protection.

Improvement in quality of life [55-57, 60] and
perceived wellbeing [28, 53, 56, 58—62, 64] were
the two most commonly reported positive outcomes
across the strategies, with fewer studies reporting
decreased psychosocial distress, self-efficacy and resi-
lience. This finding broadly resonates with the more
extensive evidence base on co-benefits amongst high-
risk communities affected by climatic hazards in
LMICs [16].

The relationship between the co-benefits of
adaptation and mitigation strategies and mental
health outcomes among LMIC populations is still
largely unknown, with limited quantitative research
to date. Two studies that measured mental health out-
comes quantitatively were also limited by methodolo-
gical constraints in conducting research in humanit-
arian settings. One study [54] conducted 3 day mental
health integrated disaster preparedness group inter-
vention, used validated scales and conducted follow-
up assessments three and six months after the study.
The other study [63] provided unconditional cash
transfers in anticipation of extreme weather events,
used a survey with a shortened version of a standard-
ised scale, and did not report a follow-up assessment,
limiting the understanding of the temporal relation-
ship between these strategies and the possible mental
health co-benefits they bring to beneficiaries and
communities.

The countries and regions identified as having
extensive exposure to climate change hazards are
primarily located in the tropics and subtropics [83].
With large regions affected by climate change hazards,
Brazil has the largest population exposed to wet-bulb
temperatures of 30 °C and above [84]. This review’s
findings align with this evidence, as 5 out of 15 stud-
ies were conducted in Brazil. Peru and Indonesia were
the next most common countries, with three studies
each.

Most studies (12 out of 15) were implemented
in rural or peri-urban villages located in various set-
tings and exposed to different environmental threats,
providing a clearer understanding of where these
strategies can potentially have an impact. However,
various methods were used to measure the most
frequent wellbeing outcomes, and most studies did
not report their translation process or validation of
the surveys or tools used for individual data col-
lection, which may weaken the reliability of the
findings. Future research should incorporate valid-
ated tools to provide more accurate data on the
impact of these strategies. The absence of widespread
formal evaluations of these strategies ‘mental health
and wellbeing outcomes limits policymakers’ abil-
ity to make informed decisions considering the hol-
istic impact of climate change mitigation and adapt-
ation strategies at both population and individual
levels.
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Despite the increase in recent evidence on the
threats of climatic hazards and their impacts on
health and wellbeing, global estimates and projections
often need to be revised at regional and local levels.
Higher temperatures and various extreme weather
events may have different effects in different areas.
However, social vulnerability factors and individual
susceptibilities mediate their local impact on human
populations, such as the marginalisation of certain
groups like Indigenous People, lack of communica-
tion and support features for rural villages, poorly
planned urban and peri-urban characteristics, and
high prevalence of comorbidities. These factors tend
to increase the risk of adverse health outcomes within
populations [8, 10].

4.1. Strengths and limitations

The strengths of this review lie in the comprehens-
iveness of the search strategy and the rigorous inclu-
sion criteria used. We included controlled, quasi-
experimental, and pilot studies and focused case stud-
ies that reported on the impact of climate change mit-
igation and adaptation strategies on mental health
and wellbeing outcomes. Also, only one included
study [54] directly focused on mental health out-
comes rather than assessing mental health as a sec-
ondary benefit of other climate adaptation activities.
This aligns with the broader lack of research examin-
ing mental health as a primary outcome in climate
change intervention studies [7, 85, 86]. The shortage
of studies focused specifically on mental health meas-
ures highlights a key gap in the evidence base and
underscores the need for future intervention stud-
ies to deliberately incorporate and prioritise validated
mental health assessments. The limited number of
studies that met the inclusion criteria underscores the
need for further research in this area.

Nevertheless, as awareness of the potential men-
tal health and wellbeing co-benefits of mitigation
and adaptation efforts increases, these aspects are
expected to be more deliberately considered to aug-
ment population benefits. However, more research
is needed to strengthen this review’s relatively weak
evidence base. Our restriction to adult populations
may have omitted overarching evidence across the
lifespan. However, this approach is justified since
most participants and beneficiaries of these strategies
and programs are adults. Additionally, four studies
included subpopulations with increased vulnerability
to risk factors, such as older adults [66], youth [59,
64], indigenous women [55] and pregnant women
[53].

This review included published peer-reviewed
studies reporting quantitative and qualitative out-
comes in English and Portuguese. Data extraction was
completed by a single author, which introduces the
potential for selection and extraction bias. However,
this bias is mitigated by oversight and discussion with
a second author during the screening, data extraction
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and quality appraisal processes. Future review should
also consider including grey literature for a more
comprehensive search in this area. Due to the het-
erogeneity of outcomes, conducting meta-analysis or
meta-synthesis of quantitative and qualitative stud-
ies was impossible, thereby preventing the pooling of
results.

4.2. Future research recommendations

Further research should focus on collecting more data
targeting local population groups with heightened
vulnerabilities. This will contribute to a more com-
prehensive understanding of the cross-cultural
impacts of these strategies. Detailed and country-
specific evaluation analyses and focused data on
the most affected groups are needed to inform
policymakers, the public, and key stakeholders.
Additionally, joint co-design of targeted interventions
with the communities at the forefront of adaptation
efforts, ensuring research equity and inclusion, is
crucial to understand better the magnitude of climate
change impacts on population health and wellbeing
and to identify and leverage the protective factors of
mitigation and adaptation programs. More attention
and efforts should be directed towards the poten-
tial negative impacts of implemented mitigation and
adaptation strategies, such as displacement through
relocation [64] and loss of livelihoods [58]. This can
be achieved by more frequent and better measure-
ment of mental health outcomes, considering such
potential negative impacts, and ensuring that they
are minimised with strong, culturally sensitive co-
produced, and participatory local adaptation meas-
ures. We have included studies that have assessed
mental health and wellbeing outcomes at the indi-
vidual level but there are also social-ecological level
factors with an undeniable influence at both the indi-
vidual and the community level, which should be
explored accordingly. Furthermore, strategies should
also ensure that affected communities are adequately
compensated for economic and material losses and
empowered to face the effects of climate change.

It is crucial to recognise that populations living
in LMICs are among the most vulnerable and neg-
lected groups, often lacking support from their gov-
ernments. They have been forced to be at the forefront
of adaptation activities, with little or no engagement
from local authorities. Therefore, their needs, vulner-
abilities and contextual factors must be considered
when scaling up multisectoral approaches that har-
ness the co-benefits of these strategies to alleviate the
burden on their mental health and wellbeing.

Addressing these potential co-benefits for popu-
lations living in LMICs requires a holistic and trans-
disciplinary approach. It is essential to consider the
specific needs and vulnerabilities of target popula-
tion groups, including those living with disabilit-
ies, women, the elderly, and youth, living in high-
risk areas for climatic events and environmental
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hazards in LMICs. This consideration ensures that
these strategies are practical, equitable and capable of
bringing population-wide indirect effects that posit-
ively impact sustainable development, poverty reduc-
tion and wellbeing in these countries, although more
evidence is still needed.

Our findings should be interpreted with cau-
tion due to the possibility of reporting and public-
ation bias. Additionally, the small number of stud-
ies, the lack of specific size values reported, and the
heterogeneity of the study designs and populations
make it challenging to draw firm conclusions. Further
research is needed to fully understand the potential
co-benefits of these strategies for mental health and
wellbeing in LMIC settings.

The results of this review underscore the need for
greater attention to the psychosocial impact of climate
change mitigation and adaptation strategies, both
in terms of measuring mental health and wellbeing
as outcomes, and in designing interventions. The
concurrent global climate and mental health crises
require the prioritisation of evidence-based policies
that prioritise the mental health and wellbeing of the
population. Such policies should promote prepared-
ness, resilience, and recovery facing climate change
effects, foster social cohesion and community engage-
ment, and empower individuals and communities in
LMICs.

5. Conclusion

This review identified limited and disparate evidence
regarding the effects of climate change mitigation and
adaptation strategies on mental health and wellbeing
in LMICs. Despite the widespread implementation
of programming in this area, formal evaluations that
measure these critical outcomes are lacking. Given the
current global climate and mental health crises, this
scarcity of evidence represents a missed opportunity
to address significant long-term problems for popu-
lation mental health and wellbeing. Urgent research is
needed to explore how these interventions work and
how to better address mental health responses, con-
sidering local factors and adopting a transdisciplin-
ary approach at all levels to facilitate the translation
of findings into policy and action.
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