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Since Russia's full-scale invasion began, Ukrainian youth have lived
under continuous, rather than episodic, war exposure. Air alarms,
which have sounded more than 45,000 times nationwide since
February 2022, served in this study as an objective, measurable
indicator of war intensity, alongside explosions and disruptions to
daily life. This exposure is chronic and unpredictable rather than a
single traumatic event. Because adolescence is also a period of
heightened sensitivity in the body's stress-regulation systems,
repeated exposure may carry lasting effects on both mental and
physical health.

Research on youth in conflict settings has been limited to self-
reported psychological symptoms, such as anxiety and post-
traumatic stress. However, these measures may not accurately
capture how ongoing exposure can affect youth over time. 
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 INTRODUCTION 

background

BACKGROUND

Ukrainian youth face continuous
exposure to air alarms and explosions
– objective indicators of war intensity.
This exposure was linked to
measurable changes in a biological
stress marker that self-reported
symptoms did not show. This suggests
current measurement approaches may
underestimate war’s true impact on
youth.

To better understand the effects of ongoing war exposure, our research reached beyond self-
reports of stress symptoms to examine a biological stress marker. Hair cortisol concentrations
measure long-term (~3 months) activity of a biological stress system that may occur even
when youth say they are functioning well. We included 221 Ukrainian youth across 5 regions
that vary in front-line war exposure: Chernihiv, Kyiv, Lviv, Poltava & Ternopil.

KEY FINDINGS
Higher exposure to air alarms and
explosions was associated with
lower hair cortisol concentration,
indicating chronic stress linked
with long-term health risks.
Lower cortisol levels may reflect
down-regulation of the
hypothalamic-pituitary-adrenal
(HPA) axis, a system responsible
for regulating the body’s stress
response.



KEY FINDINGS
Biological stress differed significantly by region:
youth in Poltava showed greater cortisol down-
regulation than youth in Ternopil, Lviv, and
Chernihiv, whose stress levels did not differ from
one another despite different alarm exposure. 
No significant relationship was found between
hair cortisol and self-reported stress symptoms,
suggesting that psychological assessments alone
may not fully capture the experiences of youth
during ongoing conflict.

background

POLICY FINDINGS
This study on chronic war exposure in Ukrainian youth found measurable changes in stress
physiology, specifically the potential down-regulation of cortisol production that is independent of
self-reported psychological symptoms and varies significantly by a region’s proximity to active
combat. In response, we recommend a 3-pronged policy approach focused on biomarker-informed
screening, geographically differentiated service delivery, and humanitarian funding allocation.
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Prolonged, unpredictable war exposure can cause
the body's stress-response system to adapt by
producing less cortisol, a pattern linked in prior

research to long-term health risks such as immune
dysregulation.

SELF-REPORTS VS. BIOLOGICAL
REPORTS

Objective measures of war exposure were
linked to biological stress markers even
when self-reported psychological
symptoms were not, suggesting symptom
checklists alone may miss youth
experiencing chronic physiological stress.
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01: Piloting Biomarker-Informed Youth Health Screening

Relevant governmental bodies, in partnership with school systems, research institutions, and
pediatric healthcare providers, should pilot biomarker-informed stress screening for war-exposed
youth. The current mental health system relies solely on self-reported measurements, which were
not found to be related to underlying physiological stress — suggesting some adolescents with
chronic stress may go unidentified. As no clinical reference ranges yet exist for hair cortisol, this
indicator should complement, not replace, existing tools. In line with Ukraine’s Law No. 2402-III on
the Protection of Childhood, building this evidence base is a step toward more comprehensive
protection of children’s health.

02: Implementation of Geographically Differentiated Service Delivery

National and regional governmental bodies, in coordination with humanitarian health agencies,
should implement geographically differentiated service delivery that utilizes data on the location
and frequency of air alarms, explosions, and other exposures to prioritize youth populations in
regions with the highest level of war exposure. Findings from this study highlight how stress
responses vary significantly by region and proximity, suggesting that a national, uniform approach
may overlook areas with higher burdens. Instead, health resources, early care interventions, and
long-term care programs should be scaled strategically between frontline regions and low
exposure zones — a task requiring coordination across central and regional levels of government.
This is consistent with the WHO Comprehensive Mental Health Action Plan’s (2013–2030) emphasis
on evidence-based and population-level service delivery that would maximize resource allocation.

03: Alignment of International Humanitarian Funding 

To optimize the use of funding, international donors would benefit from incorporating biological
stress data into funding allocation and the development of program frameworks for youth
populations. Current frameworks focus on visible need and self-reported psychological data,
limiting their ability to accurately identify and target those at greatest risk. The inclusion of
physiological indicators would allow for a more precise allocation of funding, ensuring that long-
term care and mental health services reach communities in need. This approach prioritizes
funding under guidelines such as the Sphere Humanitarian Standards and the Sendai
Framework for Disaster Risk Reduction that emphasize needs-differentiated responses.

POLICY RECOMMENDATIONS

background

background
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