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Climate adaptation policies in

Central Asia overlook mental
health
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As climate change intensifies, Central Asian countries face growing public health risks, including
underrecognized impacts on mental health. Climate-related stressors such as heatwaves,
displacement, and food insecurity are linked to heightened risks of anxiety, depression, and trauma.
Yet, the mental health dimensions of climate adaptation remain largely absent from regional policy.
This study analyzes adaptation policies of Kazakhstan, Kyrgyzstan, Tajikistan, and Uzbekistan through
document scoring, keyword frequency analysis, and semantic network mapping. The results reveal
three key patterns: (1) mental health is almost entirely excluded from climate adaptation policy;

(2) institutional and financial readiness is uneven; and (3) psychosocial stressors are inconsistently
acknowledged. Kazakhstan and Tajikistan are the only countries to reference mental health

directly, and only Kazakhstan demonstrates partial integration, notably through its use of gendered
vulnerability framing. Kyrgyzstan, while not referencing mental health explicitly, demonstrates the
strongest policy coherence in general health and institutional structures, with an interconnected
network linking climate, health care, and vulnerability. Uzbekistan shows the weakest integration

of general health and institutional structures, and mental health is entirely absent, though localized
planning has begun in the Aral Sea region. Across all four countries, mental health is either only
symbolically acknowledged or entirely overlooked, highlighting a critical blind spot in regional
adaptation policy. This study calls for explicit inclusion of mental health in national adaptation plans,
supported by interministerial coordination, gender-sensitive design, and targeted financing to ensure
climate-resilient health systems in Central Asia.

Keywords Drylands, Climate change adaptation, Climate resilience, Public health policy, Mental health,
Food security

Climate change adaptation has become an essential pillar of public policy as nations confront increasingly
severe environmental stressors, including heatwaves, droughts, glacial melt, and biodiversity loss"2. Adaptation
strategies aim to reduce the vulnerability of human and natural systems to the actual or expected impacts of
climate change®. In Central Asia, comprising Kazakhstan, Kyrgyzstan, Tajikistan, Turkmenistan, and Uzbekistan,
these risks are intensifying as rising temperatures, more frequent extreme weather events, and acute water stress
threaten livelihoods and regional stability®>. Adaptation planning in the region, however, remains uneven and
often prioritizes infrastructure and agriculture over social and health-related vulnerabilities.

The intersection of climate change and public health has gained increasing attention globally, particularly with
respect to climate-sensitive diseases, malnutrition, and waterborne illnesses®. Yet the mental health dimensions
of climate change remain largely underexamined in both science and policy®. Climate-related stressors such as
droughts, floods, displacement, food insecurity, and livelihood disruptions are associated with heightened risks of
anxiety, depression, psychological distress, and post-traumatic stress disorder’. The World Health Organization
(WHO) has recently emphasized the need to integrate mental health into climate adaptation and disaster-risk
strategies®. Although the broader literature linking climate change and mental health is expanding”*'°, Central
Asia remains critically understudied!!. A recent global review by United for Global Mental Health highlights
that most national adaptation frameworks worldwide insufficiently address mental health, but it provides only
high-level global patterns and does not examine Central Asia in detail'2.
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Existing research highlights major gaps in the region’s mental health systems. Mental health services in
Central Asian countries are often underfunded, urban-centric, and stigmatized, leaving rural communities,
women, and youth particularly vulnerable!"!>!4. Systemic weaknesses, including limited integration of mental
health into primary care, insufficient service coverage, and constrained human resources, continue to hinder
effective mental healthcare!>!°. Kazakhstan has developed mental health policies and programs, yet disparities
persist between urban and rural areas!”!%. Kyrgyzstan and Tajikistan are engaged in ongoing reforms but still
face significant infrastructure and workforce shortages'®-2!. Uzbekistan has recently initiated reforms to expand
mental health access and improve service quality, but integration challenges remain??.

These systemic gaps intersect with accelerating climate impacts across Central Asia. The retreat of glaciers in
the Tien Shan and Pamir ranges threatens long-term water security and increases short-term flooding risks?>2%.
Extreme weather events, heatwaves, droughts, and floods, are becoming more frequent and severe, disrupting
livelihoods, damaging infrastructure, and creating cascading social vulnerabilities?>?°. The ongoing degradation
of the Aral Sea exemplifies how climate-exacerbated ecological change can produce both economic hardship
and psychosocial strain”’. These environmental transformations heighten mental health risks, contributing
to anxiety, depression, post-traumatic stress, eco-anxiety, and chronic psychological distress”’. Communities
facing repeated climate shocks, particularly farmers, rural households, youth, and climate-induced migrants,
experience increased psychosocial burdens!®. The global report similarly underscores that climate-related
psychological risks are rising yet remain weakly reflected in national adaptation planning, reinforcing the need
for regional analyses that examine how countries operationalize mental health within adaptation frameworks'2.

Despite mounting evidence of climate-related mental health risks, mental health remains largely absent
from national climate adaptation strategies in Central Asia>!'!. Adaptation plans tend to prioritize physical
infrastructure and disease control, with mental health rarely acknowledged or operationalized. This omission
reinforces a conceptual and institutional gap that leaves populations without adequate protection from climate-
induced psychological stressors. There is a pressing need for intersectoral approaches that integrate mental
health considerations into climate adaptation, strengthen community-based support mechanisms, and enhance
institutional readiness across the health and environmental sectors.

This study addresses this gap by examining how national adaptation policies in Kazakhstan, Kyrgyzstan,
Tajikistan, and Uzbekistan incorporate mental health considerations. We analyze climate adaptation plans
and public health strategies to assess how climate-health linkages are operationalized, evaluate institutional
readiness, and identify the degree to which gender-sensitive approaches include mental health. We present
a comparative policy analysis, document scoring results, and semantic network mapping to determine how
mental health is positioned within regional adaptation frameworks.

Methodology

Data collection

The analysis focuses on Kazakhstan, Kyrgyzstan, Tajikistan, and Uzbekistan due to their shared geographic
location in Central Asia and exposure to similar climate risks such as water stress, glacier retreat, and extreme
weather events?°. These countries also exhibit diverse institutional capacities and adaptation strategies?®, offering
a comparative perspective on how different national contexts shape policy responses. The analysis was based on
core policy documents publicly issued by their governments, including Nationally Determined Contributions
(NDCs) and National Adaptation Plans (NAPs). Additional legal and regulatory texts were sourced from the
Climate Laws of the World database, which provides access to formally adopted national climate laws and
frameworks. The most recent versions of policy documents available on official government platforms and
databases were used to ensure the analysis reflects the latest policy developments. This regional document-
focused approach differs from the global scan conducted by United for Global Mental Health!2, which provided
high-level policy benchmarks but did not include document scoring or semantic network analysis at the country
level. All document collection, review, and analysis were conducted by the authors. These criteria for document
selection are consistent with methodologies employed in other recent studies focusing on climate policy
analysis?*.

Data analysis

Qualitative analysis

Appendix 1 presents the key themes and corresponding keywords used for coding the policy documents. These
themes were developed through a combination of literature review on climate adaptation and health and an
initial reading of the policy texts, allowing for both theory-driven and inductive insights®!. They guided a
focused and systematic analysis of how adaptation policies in the selected countries address climate-related
health vulnerabilities. A structured manual content analysis was performed using a predefined coding matrix
aligned with the study’s three guiding research questions. While Appendix 1 outlines the initial coding themes
and keywords, additional dimensions, such as the “gender-health-stress nexus” and “institutional capacity”,
emerged inductively during analysis and were incorporated into the final thematic framework presented in the
“Results and discussion” section following best practices in qualitative content analysis®.

The coding framework comprised thematic categories designed to examine how adaptation policies address
climate-related health risks. Each document was systematically reviewed to identify the presence and depth of
discussion across key dimensions, including: (1) climate stressors and health framing (e.g., heatwaves, floods,
food insecurity); (2) direct or indirect references to mental health (e.g., psychological stress, trauma, anxiety); (3)
broader health vulnerabilities; (4) institutional roles and coordination, particularly the involvement of ministries
of health; and (5) adaptation finance mechanisms and the existence of monitoring, reporting, and verification
(MRV) systems. All documents were manually coded using the predefined thematic framework. The lead author
conducted the initial coding, which was then independently reviewed by a second researcher (a senior professor
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with expertise in climate policy). Discrepancies and ambiguous excerpts were jointly discussed until consensus
was reached, in line with qualitative policy analysis standards®>**. Triangulation across data sources (e.g., NDCs,
NAPs) and repeated cross-checks against research hypotheses further enhanced interpretive rigor.

Finally, the distinction between “climate and health link” and “mental health focus” is intentional and
central to the study’s hypotheses. The former captures general references to health impacts of climate change,
such as heat stress, disease outbreaks, or emergency preparedness, while the latter identifies explicit attention
to mental health issues, including psychological stress, trauma, or anxiety. Maintaining this separation allows
for a nuanced assessment of the extent and depth of mental health integration in climate adaptation policies,
including implications for institutional capacity and gender-sensitive approaches.

Quantitative analysis

To triangulate findings and quantify thematic emphasis, we supplemented manual coding with quantitative
keyword frequency analysis. Using R (version 4.3.1), we calculated the percentage of predefined keywords
(Appendix 1) appearing in each policy document relative to the total word count, following text-mining
methodologies for policy analysis®*. Documents were preprocessed (tokenization, stop-word removal, and
lemmatization) using the tidytext and quanteda packages for R¥-*. This mixed-methods approach strengthened
validity by identifying disparities in explicit terminology (e.g., higher mental health keyword density in
Kazakhstan's documents) that aligned with manual coding results.

Co-occurrence network analysis

To further examine semantic linkages between mental health and broader policy concepts, we conducted a co-
occurrence network analysis of countries’ NDCs using R’s igraph package®. This visualized connections between
mental health keywords (e.g., “stress”, “trauma”) and climate-policy terms (e.g., “resilience”).

Comparative scoring and synthesis

The coded data was synthesized into three comparative tables corresponding to the thematic dimensions
outlined in the study. Each table aimed to capture the degree to which each country’s adaptation planning
acknowledged mental health risks, demonstrated institutional and financial readiness, and incorporated
gendered health burdens into risk management and adaptation policies. This comparative approach facilitated a
cross-country synthesis, allowing for the identification of patterns, gaps, and degrees of alignment with climate-
health goals across the selected countries. A focus on mental health risks in the context of climate change is
crucial, as it provides insight into how climate adaptation strategies consider the psychological toll of climate-
related disasters*’. The institutional and financial readiness dimension emphasized the capacity of each country’s
adaptation plan to operationalize climate-health linkages, a critical aspect of ensuring successful adaptation
outcomes*!.

The synthesis approach employed triangulation across various data sources and document types, enhancing
the validity of the findings by cross-checking patterns and inconsistencies. This method is widely supported
in qualitative policy research since it provides a more comprehensive understanding of policy effectiveness
and areas requiring attention®»*. All coding and synthesis processes were conducted by the authors, ensuring
consistency in data interpretation and analysis. The analyses are presented in Tables 1,2,3 each corresponding
to one of the study’s three guiding dimensions: mental health integration (Table 1), institutional and financial
readiness (Table 2), and gendered health risks (Table 3).

Results and discussion
Quantitative keyword analysis results
To evaluate the extent to which policy documents from the four Central Asian countries engage with climate-
health, mental health, and institutional themes, we conducted a keyword frequency analysis. This involved
verifying the occurrence of specific terms and calculating their frequency as a percentage of the total text. The
results are illustrated in Figure 1, which categorizes the prominence of each theme relative to the full body of text
across the national policy documents reviewed.

The analysis reveals that climate-health references are scarce, constituting only 0.1-0.2% of total policy text.
This is 10-20 times lower than institutional themes (1-2%), highlighting a stark thematic imbalance. Similar
gaps have been observed globally*?, suggesting systemic neglect of health in climate policy. Among the countries,

Dimension

Kazakhstan Kyrgyzstan Tajikistan Uzbekistan

Cimate change as health risk

Yes - health is a cross-cutting theme in
National Strategy for Accelerated Climate
Action (NSACC) 2030.

Yes - health prioritized in
Aral Sea region National
adaptation plan (NAP).

Yes — multifaceted framing (heat,
urban heat islands, disease).

Yes — public health vulnerabilities
addressed.

Mental health in adaptation
plans

No - health and social
services referenced only
in general.

Not explicit; notes that stressors
such as food/water insecurity imply
mental health risks.

No - emphasis on mortality/
morbidity, but not psychosocial
effects.

No - mental health not named, though
social stressors acknowledged.

Environmental stressors tied to
mental health

Floods, non-communicable
diseases, disease mentioned, but
no mental health link.

Aral Sea degradation,
water stress, social
vulnerability.

Explicitly: heatwaves, droughts,
floods, food/water insecurity.

Climate shocks, poverty, gender
vulnerability - indirect links.

Gender-health-stress nexus

Gender included in social
service planning.

Strong - dual caregiving/farming
burden on women.

Gender-sensitive indicators present in

Not detailed - general approach. adaptation frameworks.

Table 1. Integration of mental health and climate-health linkages in adaptation planning.
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Integration of health Strong — Ministry of Health Strong - non-communicable diseases Strong - NSACC and Medium-Term Development Moderate — Ministry
ina ga tation involved; Environmental Code inclu ges health infrastructure targets Program (MDP) integrate health, with gender part of UNDP-GCF
P includes health safeguards. 8¢S | indicators. coordination.
Capacity of mental | Not detailed - strain implied via | Not specified - supported indirectly | Not detailed - captured in broader social protection Not addressed
health services exposure to climate stressors. via system strengthening. strategies. .
Institutional barriers Implementation gaps remain Developing capacity; external support | Weak coordination, low technical/institutional C:p:c;z{ c_oszdénatlon
despite strong legal frameworks. | critical. capacity. §aps; carly-stag
policy development.
. . . L . . S Requires $1B+ annually for mitigation/adaptation Health included via
Funding for climate- ﬂllt)lﬁ}fo}rlialhg fl“:falllefieﬁ(:ﬁsl;shq’) fi:ti\x:bllg i‘::ﬁ? tslt(;raltiun?;ng, by 2030; United Nations Development Programme GCF/UNDP projects,
health nexus food 8 ’ 8 rogress 8Y (UNDP)/Pilot Program for Climate Resilience (PPCR) | but no focus on
’ progress. support. mental health.

Table 2. Public health capacity, institutional structures, and climate-health policy implementation.

Heatwaves, droughts, floods, .ECOSYStem_based.a.d aptation, health . Environmental Code (2021), Strategy | MRV via 5-year cycles and NDC
Kazakhstan infrastructure resilience, gender-sensitive
extreme temperatures planning 2050, Green Economy Concept roadmap
Kyrayzstan Floods, landslides, energy Health risk forecasting, urban health resilience, | Climate Investment Program, NDC, | MRV reforms underway; Climate
Y8y’ crises climate-sensitive health data disaster risk reduction programs Coordination Council oversees
MRV phased 2020-2030; coordinated
Tajikistan Floods, landslides, droughts, | Risk-informed public health, inclusive NSACC 2030, DRR Strategy, GCF- with Regional Environmental Centre
yrasta water-related disasters planning, disaster-resilient health systems UNDP NAP support for Central Asia (CAREC) and Saving
the Aral Sea (IFAS)
Uzbekistan Aral Sea disaster, Early warning systems, water/health Aral Sea Disaster Strategy, Sectoral MRV under early development;
desertification, water scarcity | infrastructure, social engagement Adaptation Plans institutional reforms ongoing
Table 3. Disaster risks, adaptation measures, and national frameworks with health focus.
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Fig. 1. Share of policy text dedicated to climate-health, mental health, and institutional themes across Central
Asian countries.
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Tajikistan and Kyrgyzstan registered the highest proportion at 0.2%, while Kazakhstan and Uzbekistan each
recorded 0.1%. Mental health terminology was even less frequent, with only Kazakhstan and Tajikistan including
such references (0.1% each), and none found in the documents from Kyrgyzstan or Uzbekistan. This minimal
presence of mental health content reflects a broader global pattern in which climate policy often neglects
psychosocial impacts, as highlighted in previous studies*>*.

Quantitatively, broad governance-related terms (e.g., ‘climate strategy’, ‘adaptation policy’) appeared in 1-2%
of text (Kazakhstan: 2%; Tajikistan: 1.7%; Uzbekistan: 1.5%; Kyrgyzstan: 1%), compared to 0-0.1% for mental
health terminology. While these institutional terms are inherently more frequent due to their foundational
role in policy documents, the order-of-magnitude difference suggests mental health receives minimal explicit
attention. This pattern holds even in countries showing moderate climate-health engagement (Table 1), where
institutional capacity receives textual priority over psychosocial dimensions (Tables 1,2,3).

A closer look at Kazakhstan and Tajikistan, the two countries that included mental health terminology,
reveals important differences in how the issue is framed. In Kazakhstan, the references were limited and isolated,
while in Tajikistan they were more closely linked to broader discussions of social vulnerability. This framing
aligns with vulnerability discourses commonly observed in low-income countries, where adaptation policies
tend to emphasize exposure and sensitivity over actionable interventions***°.

Two broader patterns emerge from the analysis. First, mental health remains an underdeveloped aspect of
climate adaptation policy across all four countries, regardless of their overall climate-health engagement. Second,
institutional and governance themes dominate the textual landscape of adaptation policies, accounting for 1-2%
of content, in stark contrast to 0.1-0.2% allocated to climate-health and 0-0.1% focused on mental health. This
is consistent with the findings of the existing research on other countries and regions, which has shown that
national adaptation plans often prioritize infrastructure, planning systems, and administrative mechanisms over
the mental and social dimensions of vulnerability*6:47.

Further analysis of how mental health is discussed in relation to specific climate stressors, such as floods,
droughts, or extreme weather, underscores this disconnect. References to mental health linked explicitly to such
events (e.g., “floods AND trauma”) were exceedingly rare. Kazakhstan included only 0.02% of such content,
and the other countries made no mention at all. By contrast, standalone mental health terminology appeared
slightly more often: 0.08% in Kazakhstan and 0.1% in Tajikistan. This suggests that, even when mental health
is acknowledged, it is seldom contextualized within the lived realities of climate-related disasters. This is
especially concerning given the well-documented mental health consequences of such events, which can include
post-traumatic stress disorder (PTSD), anxiety, and depression?®. The results point to a need for greater
integration of psychological and psychosocial dimensions into national adaptation strategies, particularly in
climate-vulnerable regions. These quantitative gaps mirror broader structural challenges in Central Asia, where
both climate adaptation systems and mental health care infrastructure face underfunding and institutional
fragmentation®.

These quantitative findings reveal that mental health receives minimal explicit attention (0-0.1% of text)
compared to broader governance themes (1-2%) in Central Asian policies. While this disparity may reflect
structural differences in term scope (e.g., climate strategy’ vs. mental health’), the near absence of psychosocial
terminology aligns with documented gaps in climate adaptation frameworks globally*>**. To explore why mental
health remains marginal regionally, we next analyze institutional capacity and policy implementation.

Qualitative analysis

These qualitative findings corroborate our quantitative analysis in the section "Quantitative keyword analysis
results”, showing that, while some countries (particularly Kazakhstan) have begun developing institutional
frameworks for climate-health governance, mental health considerations remain notably absent or weakly
integrated. The results from Table 1 highlight how adaptation frameworks in the four Central Asian countries
vary in their treatment of climate change as a public health threat, particularly in relation to mental health.

Kazakhstan stands out for its relatively advanced framing of general health as a multifaceted climate risk;
however, explicit mental health considerations are minimal, highlighting a blind spot in policy integration.
It explicitly addresses environmental stressors such as heatwaves, droughts, and food insecurity, all of which
are known to contribute to mental distress. While Kazakhstan’s adaptation plans do not name “mental health”
directly, they imply recognition of significant psychosocial risks from compounding stressors, especially in
urban and gendered contexts. This finding aligns with a recent World Bank report, which notes that Kazakhstan
references general public health threats posed by climate risks yet has no targeted strategies in place to address
climate-induced psychological stress*. It is important to note, however, that even in Kazakhstan, where climate-
health linkages are most developed, the adaptation strategy remains limited in scope and often lacks explicit
mental health programming, reflecting a broader institutional neglect of psychosocial well-being in both climate
and health agendas.

Tajikistan also adopts a cross-sectoral approach in its National Strategy for Adaptation to Climate Change
(NSACC 2030), identifying climate shocks, poverty, and gender vulnerability. However, it fails to specify mental
health outcomes, instead treating them as part of broader social vulnerability. Tajikistan, which faces frequent
natural disasters, mentions health resilience in its climate action plans but omits the mental toll of recurring
floods and displacement®'. These results suggest that, while both Kazakhstan and Tajikistan acknowledge climate
change as a public health risk, Kazakhstan’s policies primarily address general health, with only implicit links
to mental health and gendered burdens; Tajikistan’s approach similarly lacks explicit psychosocial specificity.

By contrast, Kyrgyzstan and Uzbekistan lack direct acknowledgment of mental health, and their observed
policy coherence and adaptation actions refer only to general health and institutional structures. Uzbekistan
emphasizes the health impacts in the Aral Sea region but limits its focus to general health services and physical
disease burden. Similarly, Kyrgyzstan addresses public health vulnerabilities and non-communicable diseases
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but does not connect these to psychological stressors from climate disasters. Kyrgyzstan's adaptation priorities
focus on infectious diseases and maternal health, with limited attention to mental or emotional well-being!”.

The lack of mental health integration across national frameworks reflects a broader regional trend where
psychosocial consequences of climate events are marginalized in health planning. Gender-health linkages
are most developed in Kazakhstan, where the dual caregiving and farming burden on women is recognized.
Tajikistan includes gender-sensitive indicators, but with less specificity, while Uzbekistan and Kyrgyzstan adopt
fragmented approaches. These gaps are potentially important given evidence linking gender roles with elevated
mental health vulnerabilities during climate disasters'”*!. Critically, this disconnect persists despite WHO
reports explicitly linking climate change to psychosocial risks®. Even in Kazakhstan and Tajikistan—where
climate-health governance is relatively advanced—mental health remains marginal in adaptation planning,
highlighting a systemic failure to translate global evidence into national policy.

We reviewed supporting reports and assessments to determine the state of policy implementation. Kazakhstan
and Kyrgyzstan show relatively advanced implementation through NAPs and health-sector integration,
supported by national ministries and international partners (e.g., World Bank, UNDP)>%2, In contrast, Tajikistan
and Uzbekistan are still building foundational capacity, with most climate-health interventions dependent on
international technical and financial assistance®*°4. These disparities highlight the importance of institutional
readiness in translating policy into practice.

The institutional architecture for climate-health governance in Central Asia is fragmented. In particular,
mental health services are underdeveloped. In Kazakhstan, while health and environment ministries coordinate
on climate-related disease surveillance, mental health is not part of their joint agenda!”. Kyrgyzstan has
launched health sector reforms under its Climate Adaptation Strategy, but mental health remains an unfunded
and unstaffed component™. In Tajikistan, chronic underfunding of the health sector limits the state’s ability to
expand mental health infrastructure, especially in rural areas where climate vulnerability is highest®. Cross-
sectoral coordination, technical training, and budget allocations in all four countries prioritize physical health
systems, leaving a gap in psychosocial preparedness and recovery. This suggests that, rather than focusing only
on the absence of climate-mental health integration, it is equally critical to highlight the general institutional
neglect of mental health, which constrains any potential climate-related mental health programming from the
outset.

Climate-related disaster risks such as floods, droughts, and extreme heat are escalating across Central
Asia, yet few countries have embedded mental health support in their disaster risk reduction frameworks. In
Kazakhstan, emergency response plans include shelter, food, and basic healthcare but overlook trauma counseling
and post-disaster psychological services™. Tajikistans adaptation framework includes early warning systems
and infrastructure reinforcement, but not emotional support for displaced or traumatized populations®'. In
Kyrgyzstan, disaster risk governance acknowledges community vulnerability but lacks any reference to mental
health outcomes!’.

As extreme events increase in frequency, national frameworks must evolve to recognize and address the
long-term mental health impacts on affected communities. Cyclones Idai (2019), Kenneth (2019), Gombe
(2022), and Chido (2024) damaged dozens of facilities and triggered psychological distress in Mozambique.
Médecins Sans Frontiéres delivered over 100 psychological consultations post-Chido®”. However, mental health
and psychosocial support remain peripheral in national emergency planning, while over 150 health facilities
across all districts offer services, Mozambique still faces a severe shortage of trained mental health workers, and
lacks coordinated policies and cross-sector structures to guide psychosocial response®®. This calls for a more
foundational policy shift, rather than merely an additive fix within existing frameworks.

Table 2 assesses how well-positioned the four countries are to operationalize climate-health linkages through
their public health systems, including institutional coordination and financial mobilization.

Kazakhstan exhibits relatively strong institutional integration, with the Ministry of Health involved in
adaptation planning and the Environmental Code including health safeguards. However, these frameworks
focus on general health; mental health capacity remains underdeveloped, and any potential psychosocial
benefits are indirect and unplanned. Kazakhstan’s institutional strength is further evidenced by integration of
mental health into primary care, with reforms to reduce stigma and enhance legal protections'. These efforts
have improved access and contributed to reduced suicide rates among vulnerable groups. Additionally, cross-
ministerial coordination between health and environment ministries supports disease surveillance but still falls
short of explicitly including mental health in the agenda'®.

Kyrgyzstan similarly shows promise through strong health infrastructure targets in its NDC and access to
significant adaptation finance (over $141 million). These investments aim to build sustainable health systems,
though mental health is not a specific priority. Rural-urban disparities persist in access to mental health care,
and adolescent mental health is increasingly a concern?!. Much like Kazakhstan, Kyrgyzstan’s policy follow-
through is limited by persistent under-resourcing and governance limitations. The lack of inclusion of mental
health in policy and funding decisions may reflect not only neglect of climate-related psychological risks, but
also a broader systemic disregard for mental health services®'.

In contrast, Tajikistan and Uzbekistan face considerable institutional and financial constraints. Despite
incorporating health and gender into national strategies, Tajikistan lacks technical capacity and suffers from
weak institutional coordination. Its annual requirement of $1 billion for climate action by 2030 — much of it
reliant on international support (e.g., UNDP) - signals major implementation gaps. Chronic underfunding of
the health sector further restricts its ability to expand mental health infrastructure, particularly in rural areas
where climate vulnerability is highest?®. A UNICEF rapid assessment revealed weak coordination between
health, education, and social protection services, despite some school-based psychosocial support initiatives'”.

Uzbekistan is at an earlier stage of adaptation planning. Although health is referenced in coordination with
GCF-UNDP projects, mental health is entirely omitted, and policy implementation suffers from capacity and
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coordination barriers. The country continues to rely on a centralized psychiatric care model, with minimal
integration into primary healthcare. While reforms are underway, implementation remains limited'®.

To provide more nuanced insights, we utilized proxies such as the World Governance Indicators (WGI),
which offer valuable data on governance quality across dimensions such as government effectiveness, regulatory
quality, and corruption control®. These indicators help assess the overall institutional environment in each
country. Additionally, we considered health system quality proxies, including World Health Organization
(WHO) assessments and health sector rankings, to gauge the capacity and readiness of national health systems
to implement climate adaptation strategies. These proxies suggest that, while Kazakhstan and Kyrgyzstan show
relatively stronger institutional performance, Tajikistan and Uzbekistan are still grappling with significant
governance challenges that affect policy implementation in the climate-health nexus.

Assessing the financial requirements for addressing the climate-mental health nexus in Central Asia
necessitates an understanding of both current expenditures and projected needs. The World Health Organization
(WHO) estimates that common mental disorders such as depression and anxiety cost the global economy
approximately US$1 trillion annually due to lost productivity. This figure is anticipated to rise as climate change
exacerbates mental health challenges, especially in vulnerable regions®. Despite the growing burden, mental
health remains underfunded globally, with governments allocating less than 2% of their health budgets to mental
health services. In low- and middle-income countries, including those in Central Asia, this percentage is often
even lower. Furthermore, less than 0.5% of international climate adaptation financing is directed toward health,
with an even smaller fraction allocated to mental health and psychosocial support®.

While exact estimates for Central Asia are limited, studies have shown that natural disasters and climate-
related stressors can lead to substantial increases in mental health burdens*2. Globally, mental health conditions
are already responsible for economic losses exceeding US$2.5 trillion annually®!, and returns on investment in
mental health care can be as high as 4 to 1%, highlighting the economic imperative for proactive intervention.

While climate adaptation policies in Central Asia increasingly recognize public health risks, the capacity
of national mental health systems remains uneven, which limits the translation of policy into practice. These
disparities underscore the urgent need to integrate mental health more explicitly into adaptation planning,
backed by dedicated financing, institutional support, and cross-sectoral governance structures. Without
addressing these systemic gaps, the psychosocial impacts of climate change will remain inadequately managed,
undermining both public health outcomes and climate resilience in the region.

Table 3 compares national adaptation actions and frameworks to determine how disaster risks are translated
into health-focused responses, particularly around resilience, gender, and public health systems. The analysis
reveals that Kazakhstan demonstrates strong planning alignment; its Strategy 2050 and Green Economy Concept
include gender-sensitive and health-infrastructure components. The country uses a structured monitoring,
reporting, and verification (MRV) system linked to its NDC roadmap, enabling regular policy reviews and
adjustments. This institutional sophistication positions Kazakhstan well for adaptive learning and policy
feedback loops, key elements for health system resilience. However, emergency response plans in Kazakhstan,
while including shelter, food, and basic healthcare, overlook trauma counseling and post-disaster psychological
services®“®3, This omission highlights a worldwide trend: even well-developed adaptation architectures may fail
to fully integrate mental health into disaster responses.

Kyrgyzstan is similarly advancing its adaptation governance. It is building MRV reforms and promoting health
risk forecasting and climate-sensitive urban planning. Its disaster risk reduction (DRR) programs include health
components, indicating growing cross-sectoral awareness. However, mental health remains absent from these
frameworks®. Although disaster risk governance acknowledges community vulnerability, it still lacks explicit
reference to psychosocial outcomes. This gap suggests that while Kyrgyzstan’s planning trajectory is promising,
the lack of mental health integration could undermine the country’s capacity to ensure holistic resilience.

Tajikistan incorporates inclusive, risk-informed public health strategies into its adaptation policies (e.g.,
NSACC 2030), supported by international programs such as the GCF-UNDP. Its MRV process, which runs from
2020 to 2030, is still developing and heavily reliant on regional partnerships (e.g., CAREC, IFAS). These external
collaborations are essential, given the country’s limited domestic capacity. Despite early warning systems and
infrastructure reinforcement, however, the framework does not provide emotional or psychological support
for displaced or traumatized populations®'. Tajikistans case illustrates the disconnect between policy ambition
and implementation constraints, especially in addressing the hidden burdens of disaster-related mental trauma.

Uzbekistan, by contrast, remains at a nascent stage. Its adaptation focus is primarily on environmental
disasters in the Aral Sea region, with attention to water scarcity and desertification. While early warning systems
and infrastructure improvements are underway, health is not central to the adaptation discourse, and MRV
systems are only in initial development stages.

The absence of health-focused resilience in Uzbekistan, including mental health, reinforces the pattern seen
across the region, where physical infrastructure dominates adaptation responses, and psychosocial dimensions
are neglected. In fact, it may be premature to assume robust climate adaptation strategies exist across Central
Asia; for some countries, both adaptation and mental health are underdeveloped policy areas, making their
intersection even more marginal.

The findings suggest that Kazakhstan and Kyrgyzstan have more advanced frameworks in general health
and gender-sensitive adaptation actions, with evolving monitoring systems. However, mental health integration
remains minimal, highlighting a critical blind spot even within otherwise advanced frameworks. Meanwhile,
Tajikistan and Uzbekistan remain at an early-stage in aligning disaster risks with health-focused resilience
and mental health planning, and are further constrained by institutional, technical, and financial challenges.
The overall regional context thus points to a dual challenge: the underdevelopment of both climate adaptation
governance and mental health systems, which complicates efforts to integrate them meaningfully.
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Thematic co-occurrence in climate adaptation policies

Thematic network analysis (Figure 2) complements the broader findings by visualizing patterns of keyword
co-occurrence related to climate, health, and mental health within policy texts, offering a comparative view
of symbolic versus substantive integration across four Central Asian countries. The figure presents keyword
network diagrams derived from each country’s Nationally Determined Contribution (NDC), focusing on how
terms associated with climate, health (particularly mental health), and policy appear in relation to one another.
Each network is constructed from a single NDC document per country and thus provides a snapshot—rather
than a comprehensive representation—of national policy framing. Nodes in each diagram represent individual
keywords, color-coded by theme: mental health (red), climate/health (blue), and policy (green). The connections
(edges) between nodes represent co-occurrence, defined as two keywords appearing within a 10-word range
of each other in the text. The thickness of the edge corresponds to the frequency of such co-occurrences—this
is referred to here as "connection strength." Node size reflects how frequently each keyword appears in the
document overall, indicating its relative salience.

Networks do uncover notable trends. In Kazakhstan's NDC, the network shows moderate linkage among
policy and climate terms—such as “implementation,” “adaptation,” and “strategy”—which cluster around
institutional planning and coordination. However, mental health terms appear minimally, with “stress”
emerging as a marginal and weakly connected node, signaling limited policy engagement with psychosocial
dimensions of climate risk. The Kyrgyz Republic presents the densest and most interconnected network for
general health and institutional terms, but mental health-related terms remain limited, indicating that the
framing is still largely incomplete with respect to psychosocial dimensions. Tajikistan’s network is centered on
“adaptation,” “framework;” and “resilience,” suggesting strong policy structuring around climate adaptation.
Terms related to vulnerability and disaster are moderately connected, yet health—particularly mental health—
remains weakly represented. Although “stress” and “support” are present, their peripheral positions reflect a
gap between acknowledgment of climate impacts and concrete health planning. Uzbekistan’s NDC reveals the
sparsest network, with weak connectivity between core policy terms and few meaningful links to health or
climate vulnerability. Keywords such as “implementation,” “strategy,” and “plan” dominate, while mental health
is largely absent. The limited thematic diversity and weak node interlinkages suggest a siloed approach, with
minimal attention to cross-sectoral integration.
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Fig. 2. Co-occurrence of mental health and climate-health themes in policy documents.
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These patterns reveal a broader regional trend: health and vulnerability are partially recognized in climate
adaptation, but mental health is consistently weak or entirely absent, underscoring its symbolic rather than
substantive presence across Central Asia. The lack of strong connections between mental health terms and
implementation-oriented concepts (e.g., strategy, support, framework) underscores its symbolic rather than
substantive presence. This aligns with global assessments showing that while mental health is increasingly
acknowledged as climate-relevant, it remains poorly integrated into institutional frameworks*>474,
Strengthening the inclusion of psychosocial risks in climate adaptation will require both more detailed policy
articulation and improved cross-sectoral planning mechanisms.

Our analyses show that the minimal recognition of climate-related mental health risks across Kazakhstan,
Kyrgyzstan, Tajikistan, and Uzbekistan can lead to substantial distortions in how adaptation priorities are framed
and resourced, influencing not only health-specific interventions but also broader institutional dimensions such
as governance, financing, and vulnerability planning. This underscores the need to improve the representation
of psychosocial impacts and their socioeconomic determinants in national adaptation frameworks, as the
current omission risks generating policy bias, here manifesting as an implicit assumption of a uniformly resilient
population. It may be even more important to differentiate among the drivers of psychosocial vulnerability,
such as poverty, gendered caregiving roles, service accessibility, and exposure to climate extremes, rather than
treating mental health as a secondary or implicit outcome of general adaptation measures. Our approach
enables the systematic identification of gaps in how countries integrate mental health within climate governance
architectures and thereby provides a tool for reducing policy aggregation bias in national and regional adaptation
assessments. In this study, we treated institutional capacity as a complex driver of climate-health integration (for
example, coordination mechanisms, financing readiness, and legal mandates), which shapes whether mental
health is acknowledged or omitted. This approach could be further refined by explicitly modelling changes
in these drivers, rather than relying solely on exogenous document patterns, to understand how institutional
evolution may influence future integration of psychosocial dimensions. This is an important step toward
strengthening adaptation planning so that it more effectively supports vulnerable communities facing climate-
induced psychological risks.

Data availability

The study analyzes English-language versions of Nationally Determined Contributions (NDCs) obtained from
official government sources. While the original documents are available through national climate policy portals,
the exact versions used in this analysis (including verified English translations) have been permanently archived
and are accessible via: UNFCCC NDC Registry (https://unfccc.int/NDCREG) 1. Uzbekistan NDC (2021). [File:
https://unfccc.int/sites/default/files/NDC/2022-06/Uzbekistan_Updated%20NDC_2021_EN.pdf] 2. Tajikistan
NDC (2021) [File: https://unfccc.int/documents/497629] 3. Kyrgyzstan NDC (2021) [File: https://unfccc.int/do
cuments/497629] 4. Kazakhstan NDC (2023) [File: [https://unfccc.int/ NDCREG]].

Appendix 1
See in Table 4.
Theme Keywords
Mental health focus “mental health”, “psychosocial’, “psychological support’, “depression”, “trauma’, “anxiety’, “health stress”

Climate and health link "climate-related health", "climate change and health", “heat stress”, “natural disaster”, “resilience’,
“emergency preparedness”, “vulnerable populations”

“adaptation policy”, "national adaptation plan", “climate strategy”, “institutional framework’,

Policy/institutional structure “implementation’, “intersectoral’, “governance’, "public health ministry"

Table 4. Key themes and keywords.
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