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Growing evidence supports the impact of 
psychological factors such as traumatic lifetime 
experiences that may result in Post-Traumatic 
Stress Disorder (PTSD) on the incidence of arterial 
hypertension (AH) and cardiovascular diseases 
(CVD). The war in Ukraine is exposing a million 
inhabitants to traumatic stressors. Millions of 
Ukrainians (mostly women and children) left the 
country to escape war. The prevalence of PTSD in 
refugees is extremely high, usually in the range 
of 20-40%1 compared to an estimate lifetime 
prevalence of PTSD ~6% in the US population.2

As stated by the World Health Organization (WHO), 
“one in five (22%) people, who have experienced 
war or other conflict in the previous 10 years, 
will have depression, anxiety, post-traumatic 
stress disorder.” In applying these estimates to 
Ukraine, WHO expects that approximately 9.6 
million people in Ukraine will develop a mental 
health condition. If unaddressed, this latter will 
contribute to a high burden of chronic diseases 
in the next decades, particularly cardiovascular 
diseases and hypertension.3

However, to our knowledge, the association 
between hypertension and PTSD has not been 
investigated in refugees, particularly among 
women.

We are conducting a scientific project named: “The 
impact of war-induced stress on the development 
and progression of arterial hypertension and 

cardiovascular disease in Ukrainian female 
refugees” in the Clinic of Hypertension and 
Diabetology of the Medical University of Gdansk 
(Poland). The project (No 2022/45/P/NZ5/02812) 
is co-funded by the National Science Centre and 
the European Union’s Horizon 2020 research 
and innovation programme under the Marie 
Skłodowska-Curie grant agreement (No 945339).4

In this study we test the hypothesis that trauma 
and psychological stress exposure contribute to 
BP elevation and progression of CVD in female 
refugees and that cardiovascular complications 
could be prevented by the early management of 
these women. Results will provide new evidence 
on the effect of  integrated management, including 
psychological therapy, on BP and cardiovascular 
risk. Such an approach may be further tested and 
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extrapolated to other populations exposed to 
war and chronic violence, migrants and refugees 
around the world. Overall, about 500 Ukrainian 
women will be enrolled in the study in Poland and 
compared to women who stayed in Ukraine.

Our study consists of 3 stages:
 y At Stage 1, we assess the prevalence of 

AH and PTSD among Ukrainian refugees 
and estimate the impact of war-related 
trauma exposure on these parameters. 
Data on BP will be compared to data 
already collected in STEPS data 2019 
and May Measurement Month 2021 in 
Ukraine, matched for age and sex. 

 y Stage 2 will involve subjects diagnosed 
with HTN and/or PTSD referred for 
management and follow-up of these 
conditions. Psychologic targeted therapies 
will be offered to subjects with confirmed 
PTSD, with a periodical reassessment of the 
severity of PTSD-associated symptoms and 
of its impact on HTN and cardiovascular 
health. Clinical history and characteristics 
will be compared among three groups: 
subjects with HTN and PTSD, with HTN 
without PTSD, with PTSD but without HTN. 

 y Stage 3 will involve a subgroup among those 
screened in Stage 1, with the objective of 
investigating the biological mechanisms 
underlying the relation between HTN and 
trauma exposure, identifying early signs 
of subclinical target organ damage in 
subjects with HTN with/without PTSD.

Detailed information about our study “The impact 
of war on the development and progression of 
arterial hypertension and cardiovascular disease: 
protocol of a prospective study among Ukrainian 
female refugees” was published in Frontiers in 
Cardiovascular Medicine.5   

The first results of our project were published in 
the October issue of Hypertension.  In our research 
letter entitled “Association of high blood pressure 
with post-traumatic stress disorder in Ukrainian 
female refugees”, we have presented the data of 
the first-year-war refugees enrolled in our project.6 
Among 55 refugees, 30 women were hypertensive 
and 25 women were normotensive. Hypertensive 
and normotensive patients did not differ in terms 
of level of education, socio-economic conditions, 
social support, area of origin, or direct exposure to 
war.  However, a significant difference was noted 
in the prevalence and severity of PTSD, as well 
as in the emotional safety in the study groups. 

Figure 1. Hypothesis and stages of the study
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The multivariate logistic regression performed 
to ascertain the effects of PTSD, age, and obesity 
on the likelihood of hypertension was statistically 
significant (p<0.0001).6

In this analysis of 55 Ukrainian female refugees 
in Poland, the main findings were the following: 

 y the prevalence of PTSD in refugees (22%) 
was 7-fold higher than in Ukrainian women 
before the war (3%)7 but in the expected 
range compared to that documented in 
exiles and refugees from other countries8

 y PTSD composite scores were much 
higher and PTSD diagnosis was 9-fold 
more frequent in hypertensive than in 
normotensive women, in parallel with 
a persistent lower sense of safety.  

We assume that the higher feeling of persistent 
unsafety and increased prevalence of PTSD despite 
similar exposure to war-related trauma may result 
from differences in emotion coping mechanisms.

Our assumptions will be clarified after analysing 
the results of a detailed cardiovascular 
assessment, re-evaluation of stress questionnaires 
and psychiatric consultation. By collaborating with 
research centers from three regions of Ukraine 
with different levels of military actions (Kharkiv, 
Kyiv and Ivano-Frankivsk), we plan to organize 
a prospective assessment of the state of the 
cardiovascular system and the severity of PTSD 
in women who remained on the territory of Poland 
since the beginning of the war compared with 
Ukrainian women who remained on the territory 
of Ukraine. 

By implementing our project, we have a mission 
to draw the attention of the wider scientific 
community, stakeholders and patients to the 
human, psychological and social aspects of the 
war-induced stress problem that requires a 
complex solution. This will ensure that significant 
progress is made and that data and tools from this 
initiative will be made available to other disease 
areas.

This study also provokes hypothesis on the 
combined impact of bio-psycho-social factors 
on the long-term general health with modifiable 
mental health factors impacting cardiovascular 
morbidity.
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