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Abstract

Background: The full-scale Russian invasion of Ukraine has profoundly disrupted
maternal care systems, exposing pregnant women and new mothers to extreme contextual
adversity. While many relocated abroad, others remained to give birth in a war zone. The
psychosocial and health-related factors shaping these decisions remain poorly understood.
The purpose of the study is to identify the psychological, contextual, and dispositional
factors associated with women’s wartime decisions to remain in Ukraine or relocate
abroad.

Methods: Cross-sectional data were collected online between December 2022 and October
2023 from 734 Ukrainian women who were pregnant or postpartum during the full-scale
invasion. Decision tree modelling, supported by random forest analysis, was used to
explore predictors of relocation. Regression models and equivalence testing examined
group differences in personality traits. Missing data were addressed using multiple
imputation.

Results: Perceived disruption of daily life and geographic proximity to hostilities were the
strongest predictors of relocation decisions. These contextual factors consistently
outperformed dispositional traits, including Big Five personality dimensions. Higher
Extraversion was modestly associated with the decision to remain in Ukraine. Women who
gave birth abroad exhibited higher rates of postnatal depression than those who remained.
Conclusions: Relocation decisions among pregnant women and new mothers during war
are driven primarily by acute contextual adversity rather than individual personality traits.
These findings align with evidence from non-war migration contexts and highlight the need
for trauma-informed, context-sensitive approaches in perinatal care and policy during
armed conflict.

Trial registration: NCT05654987 (2022-12-16).
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Background

The full-scale Russian invasion of Ukraine, launched on 24 February 2022, has resulted in
widespread exposure to traumatic events, including forced or violent displacement, sexual
violence, restrictions on freedom, torture, and loss (Office of the United Nations High
Commissioner for Human Rights, 2025). These conditions have contributed to elevated rates of
anxiety, depression, and post-traumatic stress disorder (PTSD) across the Ukrainian population
(Xu et al., 2023; Wang et al., 2024). While the war has affected all segments of society, women
have been disproportionately impacted by its psychological and social consequences. Extensive
evidence from previous armed conflicts indicates that women are significantly more likely than
men to develop mental disorders in response to war-related adversity (Morina et al., 2018;
Amsalem et al., 2025).

For example, data from the 1998—1999 Kosovo War indicate that 19.7% of women met the
criteria for PTSD, compared to 12% of men, even after controlling for trauma load (Cardozo et al.,
2000). This gender disparity remained evident two years later, with women continuing to report
higher PTSD symptom severity (Ahern et al., 2004). Similar patterns have been documented
following the 2006 Lebanon War (Farhood et al., 2018), the 2012-2013 M23 rebellion in the
Democratic Republic of Congo (Ainamani et al., 2020), and the 2020-2022 Tigray War in Ethiopia
(Melese et al., 2024). Notably, these disparities often persisted despite women reporting fewer
direct traumatic exposures, with relational losses and social disruption emerging as salient
predictors (Barakovi¢ et al., 2013; Lafta & Merza, 2021). Recent studies in Ukraine, the Gaza
Strip, and Israel have confirmed similar patterns of women’s heightened vulnerability to war-
related mental health consequences (Kurapov et al., 2023; Aldabbour et al., 2024; Levi-Belz et al.,

2025).
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Within this broader gendered impact, pregnant women and new mothers (PWNM)
represent an especially at-risk subgroup. In both clinical and humanitarian contexts, pregnancy
and the postpartum period are recognised as times of heightened biological, psychological, and
social vulnerability (Chrzan-Detkos et al., 2022). Armed conflict exacerbates these vulnerabilities
by disrupting access to antenatal and perinatal care, increasing risks of obstetric complications,
and intensifying exposure to traumatic stressors (Keasley et al., 2017). The collapse or degradation
of healthcare infrastructure further undermines maternal safety, heightens the risk of perinatal
mortality, and limits access to emergency obstetric interventions (Akol et al., 2016). A similar
trend has been observed since 2014, as reported by Ancheva and Morozova (2016). It persists
under the current full-scale war, affecting the mental and physical health of pregnant and new
mothers (Sukhostavets, 2022).

Since the onset of the full-scale invasion in 2022, the Russian Federation has systematically
targeted Ukraine’s healthcare infrastructure, with especially severe implications for maternal care.
By 2025, approximately 10% of medical facilities had sustained direct damage, including
numerous maternity hospitals (Krupelnytska et al., 2025a). Notably, a maternity hospital in
Mariupol was bombed on 29 March 2022, within the first weeks of the full-scale invasion (Poole
et al., 2025), and more than three years later, on 11 June 2025, a maternity hospital in Kharkiv was
destroyed (Hnidyi, 2025). Such targeted attacks on maternal healthcare facilities have persisted
throughout the years of war, affecting multiple cities across the country (Safeguarding Health in
Conflict Coalition, 2024).

In response to these threats, a substantial number of PWNM were compelled to relocate
either within Ukraine or across international borders (Krupelnytska et al., 2025b). For instance, in
2022, a baby boom was recorded in Poland, largely attributed to births among Ukrainian refugees
(Wysocka et al., 2024). The overall scale of displacement is staggering: more Ukrainians were
uprooted than the entire population of Austria or Switzerland, and approximately 63% of refugees

are women (CARE, 2025). Nevertheless, despite the scale of trauma and disruption, some women
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remained in Ukraine and gave birth while under siege. Emerging data indicate that remaining in
place was not necessarily associated with worse psychological outcomes. According to Lushchak
et al. (2023), women who did not flee exhibited a slightly lower prevalence of probable PTSD
(50.8%) compared to those who relocated (62.2%). Similarly, a review by Stevenson et al. (2023)
concluded that forced relocation was associated with an elevated risk of perinatal depression,
affecting roughly one in three displaced women. These findings challenge the intuitive assumption
that relocation offers psychological relief and raise important questions about the factors guiding
such critical decisions. Understanding what motivates PWNM to stay or leave in the face of danger
thus necessitates a closer examination of the underlying decision.

Migration has often been conceptualised as a product of rational deliberation grounded in
long-term cost—benefit analyses (Bertoli et al., 2020). However, empirical evidence increasingly
challenges this assumption, suggesting that the rational-choice framework provides, at best, an
oversimplified account (Brunarska, 2019; Czaika et al., 2021). Decisions in crisis contexts are
rarely purely rational. Instead, they are shaped by emotional distress, time constraints, individual
circumstances, and uncertainty or inconsistency in available information (Agrawal et al., 2007;
Agrawal et al., 2013). Among PWNM, this decision-making is further influenced by specific
psychosocial and health-related considerations (Vakhitov et al., 2025).

Studies on crisis-driven relocation commonly draw on the framework of “push” and “pull”
factors, drivers that either compel individuals to leave or attract them to alternative location
(Schewel, 2019; Braithwaite et al., 2020). Exposure to war-related violence and threats for
personal security typically constitute strong push factors (Adhikari, 2013). However, as Biehler
(2023) notes, studies often focused on examining the reasons for leaving, with less attention given
to understanding why some choose to stay. Among the key deterrents to relocation is the complex
factor of “preference for home,” rooted in longstanding social networks, place-based identity, and
accumulated local economic opportunities (Braithwaite et al., 2020). For PWNM, the choice to

migrate may indeed offer safety and access to healthcare. Yet it often entails a separation from
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partners and family members — a particularly acute burden during the postpartum period (Faisal-
Cury, 2020; Van Heumen et al., 2018). These patterns were notably confirmed in recent studies
examining migration decision-making and mobility trajectories during the Russian war in Ukraine
(Khelashvili, 2025).

This study seeks to expand understanding of the women who decide to give birth in war-
affected Ukraine. Specifically, it aims to identify the psychological, contextual, and dispositional
factors that are related with their decisions. In line with this objective, the following research
questions (RQ) were formulated:

RQi: What factors are related with pregnant women’s and new mothers’ decisions on
staying n Ukraine during the war?

RQ2: Are personality traits associated with the war-driven relocation decisions among
pregnant women and new mothers?

Methods

Design and Procedure

This study forms part of a broader observational cohort investigation, with the study
protocol published in advance (Rodriguez-Mufioz et al., 2023). The project was preregistered as a
clinical trial (NCT05654987) and received ethical approval from the Research Ethics Committee
of the Universidad Nacional de Educacion a Distancia (Ref: 21-PSI-2022), the Research Ethics
Committee of the Faculty of Psychology, Taras Shevchenko National University of Kyiv (Date:
August 2022; Decision No. 04; Protocol No. 01), and the Ethics Board for Research Projects at
the Faculty of Social Sciences, University of Gdansk (Approval No. 13-2022).

Data Collection

Data were collected between 1 December 2022 and 1 October 2023. During this period, all
participants were either pregnant or in the postpartum period. The survey was administered online.
Recruitment was carried out through multiple channels, including Facebook groups, Instagram,

personal networks, and Ukrainian support centres across European countries.
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Sample

The final sample comprised 734 women, all of whom were residing in Ukraine at the
outbreak of the full-scale war on 24 February 2022. Of these, 621 remained in Ukraine, while 113
relocated abroad as refugees. Inclusion criteria were as follows: (a) being pregnant or the biological
mother of an infant aged up to 12 months; (b) aged 18 years or older; (c) residing in Ukraine during
or after the onset of war, or having refugee status following displacement to the European Union
from 24 February 2022 onwards; and (d) provision of informed consent to participate.

Measures

Assessment, care, and trust — in pregnant and new mothers (ACT-PNM)

The questionnaire was developed specifically for the present study to assess various aspects
of women’s backgrounds, based on the World Health Organization’s framework for social
determinants of health (Solar & Irwin, 2010). The instrument captured sociodemographic, birth-
related, and war-related variables potentially influencing relocation decisions. Relocation status
was treated as a multinomial outcome, with participants categorised as either displaced or non-
displaced, the latter group comprising both those who stayed in their original settlements and those
who became internally displaced persons.

Ten-Item Personality Inventory (TIPI)

The TIPI is a brief self-report measure of the Big Five personality traits (Gosling et al.,
2003). It comprises 10 items, with two items assessing each of the five traits: Extraversion,
Agreeableness, Conscientiousness, Emotional stability, and Openness. Responses are rated on a
7-point Likert scale ranging from 1 to 7, with higher scores indicating stronger expression of the
respective trait. In the present study, the Ukrainian version of the TIPI developed by Klimanska
and Haletska (2019) was employed. As reported by the authors, internal consistency of the scales
ranged from poor to acceptable (a = .44—.74), test-retest reliability and convergent validity were
satisfactory.

The Edinburgh Postnatal Depression Scale (EPDS)
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The EPDS is a widely used self-report measure of the depressive symptoms in peripartum
women (Cox et al., 1987). It comprises 10 items, covering subscales for anhedonia, anxiety, and
depressive symptoms. Responses rated on a 4-point Likert scale ranging from 0 to 3, with higher
scores reflecting greater severity of postnatal depressive symptoms. In the present study, the
Ukrainian version of the EPDS was developed. This version demonstrated excellent internal
consistency for the overall scale (o = .87) and good for its subscales (o = .75-.76), as reported by
Chrzan-Detkos et al. (2025). A cut-off score of 13 was applied to identify women with clinically
significant postnatal depressive symptoms (Levis et al., 2020).

Data Analysis

Relocation Decisions Modelling

To investigate factors associated with the decision to relocate, we constructed a random
forest model using a selected subset of variables identified as theoretically relevant predictors
(Breiman, 2001). Variables were included if they reflected experiences or characteristics present
before or at the onset of the full-scale invasion, as well as dispositional traits unlikely to be affected
by subsequent events. This variable selection strategy was necessitated by the retrospective study
design, in which data were collected only after participants had either relocated abroad or remained
in Ukraine. The inclusion of post-relocation variables would introduce substantial bias and
conflate predictors with outcomes. Variable importance was evaluated using two random forest
metrics: mean decrease in accuracy and mean decrease in the Gini index, to assess the consistency
of ranking across methods.

Given that the relocation outcome was imbalanced, with a substantially larger proportion
of the sample remaining in Ukraine, the random over-sampling examples (ROSE) algorithm was
applied to the dataset to create a balanced synthetic sample (Lunardon et al., 2014). ROSE
generates additional cases via bootstrapping and the introduction of minor random variation,
thereby enabling a more stable representation of the joint distribution and mitigating the impact of

class imbalance. Subsequently, a classification and regression tree (CART) model was constructed
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based on the random forest results. The CART algorithm recursively partitioned the dataset into
internally homogeneous subgroups according to the selected predictors (Breiman et al., 1984). The
minimum terminal node size was set at 30 observations for the full sample and 10 for subgroup
analyses to reduce overfitting and ensure interpretability. Variable importance within the CART
model was quantified by the total reduction in the Gini index. Evaluation of the complexity
parameter indicated minimal influence on the resulting tree structure.

Comparative Analysis

Comparisons of categorical outcomes, such as demographic characteristics and whether
participants met the EPDS clinical cut-off, were conducted using chi-squared tests. Continuous
outcomes related to postnatal depressive symptoms were compared across groups using Welch’s
t-tests, which allow for unequal variances. Group differences in personality traits were tested using
ordinary least squares regression models, with relocation status (displaced or non-displaced) as the
independent variable. Each Big Five trait served as a separate dependent variable. All between-
group comparisons were conducted using multiply imputed regression models. All p-values were
two-tailed and adjusted using Holm-Bonferroni correction for multiple imputed datasets. In
addition, equivalence testing was conducted using the two one-sided tests (TOST) procedure, with
equivalence bounds set at 0.25 standard deviations.

Missing Data Handling

Prior to analysis, six cases were excluded due to missing data on relocation status, which
precluded their classification into comparison groups. For the construction of the random forest
model, missing values were imputed using a non-iterative, single-pass procedure based on median
substitution. This approach was considered appropriate given that the model was employed solely
for assessing variable importance, not for inferential purposes. In contrast, personality trait
variables exhibited item-level missingness ranging from 26% to 29%, warranting a more rigorous
approach. Multiple imputation by chained equations (MICE) was applied using predictive mean

matching (Van Buuren & Groothuis-Oudshoorn, 2011). Twenty imputed datasets were generated.
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All subsequent analyses were performed within each dataset and pooled using Rubin’s rules
(1987). The fraction of missing information ranged from .20 to .29, with relative efficiency
exceeding 95% for all variables.

Software

All statistical analyses were conducted using RStudio (version 2025.05.1 + 513) for macOS
Sequoia 15.5. A two-tailed significance threshold of o = .05 was applied. The complete analysis
script, along with the dataset used in the present study, is available via the Open Science
Framework (Yatsenko & Krupelnytska, 2025).
Results

Participants were drawn from virtually all major regions of Ukraine; however, several
regions are absent from the sample (see Figure 1). No respondents were recorded from the
Russian-occupied territories, specifically, from the Luhansk and Donetsk Oblasts (Oblast refers to
an administrative region in Ukraine, similar to a province), and the Autonomous Republic of
Crimea. Also no respondent recruited from Kherson or Chernihiv Oblasts. Under-representation
of Kherson region is plausibly linked to its partial occupation at the time of data collection, whereas
the absence of respondents from Chernihiv may be attributable to heightened security risks and
ongoing aerial bombardment in the region (Naumenko, 2024).
Figure 1

Geographic distribution of respondents’ settlements of residence within Ukraine



243

244

245

246

247

248

249

250

251

252

253

254

255

256

257

258

11

o ® ® .:. ?:. ..
e ° ® o ® . z

Note. Administrative boundaries correspond to the 1991 oblast structure of sovereign Ukraine,
prior to territorial occupation.

Alt text: Respondent residences are distributed across Ukraine, with denser clusters in central and
eastern regions and no data from occupied territories.

An overall comparison between women who stayed in Ukraine and those who relocated
abroad is presented in Table 1. No significant differences were observed in proximity to hostilities
of their original residence (p = .078), pre-war financial condition (p = .5), or highest level of
education (p = .9). However, perceptions of wartime impact on daily life differed markedly (p <
.001), with displaced women more frequently (32—40%) reporting their daily life as very highly
disrupted by outbreak of war in contrast to 10-20% among non-displaced. A similar pattern
emerged for postnatal depression, with significantly lower prevalence among PWNM staying in
Ukraine (p = .004). This group also reported lower levels of depression, anxiety, and anhedonia
symptoms (p <.05).

Table 1

Sociodemographic characteristics of the study sample
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Resided in Ukraine Displaced Abroad
(n=621) (n=113)
Characteristics p-value!
Pregnant women New mothers Pregnant women New mothers
n =205 n=412 n=29 n=_84
Proximity to hostilities, n (%) 0.078
Distal 50 (25%) 99 (24%) 5 (17%) 7 (8.4%)
Intermediate 94 (46%) 185 (45%) 14 (48%) 44 (53%)
Proximal 60 (29%) 125 31%) 10 (34%) 32 (39%)
n/d 1 (1.2%) 3 (0.7%) 1 (0.5%)
Pre-war financial condition, n (%) 0.5
High 32 (17%) 59 (16%) 7 (25%) 20 (26%)
Low 14 (7.6%) 25 (6.8%) 2(7.1%) 4 (5.3%)
Moderate 139 (75%) 281 (77%) 19 (68%) 52 (68%)
n/d 20 (9.8%) 47 (11%) 1 (3.4%) 8(9.5%)
Wartime impact on daily life, n (%) <0.001
High 34 (18%) 68 (19%) 8 (29%) 20 (26%)
Low 19 (10%) 37 (10%) 1 (3.6%) 3 (3.9%)
Moderate 73 (39%) 106 (30%) 9 (32%) 11 (14%)
Rather high 40 (22%) 71 (20%) 1 (3.6%) 12 (16%)
Very high 19 (10%) 72 (20%) 9 (32%) 31 (40%)
n/d 20 (9.8%) 58 (14%) 1 (3.4%) 7 (8.3%)
Highest level of education, n (%) 0.9
Postgraduate 111 (54%) 228 (55%) 14 (48%) 47 (56%)
Undergraduate 94 (46%) 184 (45%) 15 (52%) 37 (44%)
Postnatal depression?, n (%) 0.004
No 15 (54%) 129 (72%) 31 (43%) 195 (57%)
Yes 13 (46%) 49 (28%) 41 (57%) 149 (43%)

EPDS score, M (SD) 13 (6) 10 (6) 13 (6) 11 (6) <0.001
Depressive symptoms, M (SD) 54 (3.3) 39@3.2) 54 (3.5) 4.5(3.3) 0.003
Anxiety symptoms, M (SD) 4.86 (2.07) 4.06 (2.33) 5.19 (2.01) 4.59 (2.26) 0.002
Anhedonia, M (SD) 2.39 (2.06) 1.71 (1.78) 2.60 (1.97) 2.09 (1.85) 0.006

Note: ! p-values reflect chi-squared tests for categorical variables and Welch’s t-tests for

continuous variables; * postnatal depression defined as meeting the EPDS clinical cut-off of 13.
To examine factors associated with relocation decisions among PWNM in Ukraine during

wartime, a classification tree model was constructed using five predictors identified through

random forest variable selection: perceived wartime impact on everyday life, proximity of
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residence to hostilities, perceived pre-war financial condition, and Extraversion trait score from
the Five-Factor Model of personality (see Figure 2).
Figure 2

Decision tree modelling relocation probability in the full sample

Wartime impact on daily life

Low,Moderate,Rather high
High,Very high

Extraversion trait score Proximity to hostilities

>=4.5 Distal,Intermediate
<45 Proximal

I Pre-war financial condition Wartime impact on daily life

Moderate High

High,Low Very high

Staying in Ukraine
0.36
17%

Displaced abroad
0.74
7%

Staying in Ukraine
0.38
13%

Displaced abroad
0.62
14%

Note. Decimal values represent expected loss for non-displaced and predicted class probabilities
for those displaced, and percentages reflect node weights.

Alt text: Lower perceived wartime disruption, higher extraversion, and moderate financial status
are associated with remaining in Ukraine, as shown by primary splits in the decision tree.

The classification model was trained on a balanced sample of 515 respondents and pruned
using a complexity parameter (cp) of .002, with a minimum terminal node size of 30. The final
tree consisted of five splits. The root node misclassification rate was 46.8%, with a relative error
of .63 and a cross-validated error of .76 (xstd = .045). Despite limited performance gain compared
to simpler models, this solution was retained due to its interpretability.

The most informative split occurred on the root node based on perceived wartime impact
on daily life, with an improvement value of 21.11 and variable importance (vi) of 39. It was

followed by proximity to hostilities (vi = 22), Extraversion (vi = 19), pre-war financial condition
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(vi = 16), and Emotional stability (vi = 4). PWNM reporting low to rather high levels of daily

disruption caused by war (52.6%, n = 271) were predominantly classified as non-displaced
(66.8%). Within this subgroup, Extraversion was the next splitting variable. Among respondents
with Extraversion scores above 4.5 (28.9%, n = 149), 77.9% were predicted to have stayed in
Ukraine, for those with lower Extraversion score (23.7%, n = 122), the overall predicted
probability of remaining was 53.3%. Further splitting this latter group by pre-war financial
conditions revealed divergent outcomes. Participants with Extraversion scores below 4.45 and
reporting moderate pre-war income (17.1%, n = 88) were also primarily classified as non-displaced
(63.6%). Conversely, those with the same Extraversion scores and either low or high pre-war
income (6.6%, n = 34) were predicted to have relocated abroad in 73.5% of cases.

Among respondents who reported high or very high levels of wartime disruption (47.4%,
n =244), 61.9% were classified as displaced abroad. A subsequent split in this subgroup showed
that participants not residing in immediate proximity to hostilities (27.0%, n = 139) were almost
evenly divided, with 50.4% classified as displaced abroad. Within this group, participants
reporting high disruption of daily life (13.2%, n = 68) were more likely to stay in Ukraine (61.8%),
whereas those with very high disruption caused by war (13.8%, n = 71) were predominantly
classified as displaced (62.0%). By contrast, participants residing in proximal regions (20.0%, n =
103) were more likely to be classified as displaced (77.1%) regardless of perceived disruption
intensity.

Given the centrality of maternal status to our study design, we first assessed whether this
variable would emerge as a primary splitter in the overall CART. It did not, with a mean decrease
in accuracy of -3.05 and a mean decrease in Gini of 5.66, ranking sixth in variable importance
compared to 36 for perceived wartime impact on everyday life. Acknowledging the distinct
psychological and contextual factors associated with pregnancy versus the postpartum period, we
therefore estimated separate trees for pregnant women and new mothers. The classification tree of

354 new mothers included as well five predictors: perceived wartime impact on everyday life,
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highest level of education accomplished by women, proximity of region of residence to hostilities,
perceived income level, and Emotional stability trait score (see Figure 3).
Figure 3

Decision tree modelling relocation probability among new mothers

Wartime impact on daily life
Low,Moderate,Rather high

High,Very high

Highest level of education
Undergraduate

Postgraduate
Proximity to hostilities J Emotional stability trait score L
|
Distal,Intermediate <31 ‘
Proximal >=3.1

Staying in Ukraine Staying in Ukraine Displaced abroad Staying in Ukraine
0.30 0.38 0.61 0.44

51% 10% 9% 7%

Note. Decimal values represent expected loss for non-displaced and predicted class probabilities
for those displaced, and percentages reflect node weights.
Alt text: Lower perceived wartime disruption and emotional stability, undergraduate education,
and residence distant from hostilities are associated with the decision to stay in Ukraine.

The model demonstrated a relative error of .67 and a cross-validated error of .88
(xstd = .056), with a root node misclassification rate of 46.0%, indicating moderate to limited
performance, consistent with the preceding tree. The initial split was again made on perceived
wartime disruption to daily life with an improvement value of 18.16 (vi = 52). Among participants
reporting low to moderately high disruption (51.1%, n = 181), 69.6% were predicted to stay in
Ukraine. For those experiencing high or very high levels of disruption (48.9%, n = 173),
subsequent splits occurred based on educational attainment (vi = 14) and Emotional stability scores

(vi =19), both of which contributed more strongly in this model than in the previous one.
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324 Among participants with postgraduate education (30.5%, n = 108), the majority (70.4%)

325  were classified as displaced abroad. Within this group, those with lower Emotional stability (7.1%,
326 n = 25) were moderately likely to be classified as non-displaced (56.0%), whereas those with
327  higher Emotional stability (23.4%, n = 83) were predominantly classified as displaced (78.3%). In
328  contrast, participants with undergraduate education (18.4%, n = 65) were almost evenly split, with
329  50.8% predicted to stay and 49.2% predicted to relocate. Among this group, proximity to hostilities
330 emerged as the key differentiator (vi = 10). 61.3% of those residing in proximal areas (8.8%, n =
331 31) were classified as displaced, while 61.8% of those living in distal or intermediate regions
332 (9.6%, n =34) were predicted to have stayed to give birth in Ukraine.

333 The subsequent model focused on the subsample of pregnant women (n = 163),
334  representing the smallest group analysed (see Figure 4).

335 Figure 4

336  Decision tree modelling relocation probability among pregnant women

Wartime impact on daily life
High,Low,Moderate,Rather high

Very high
I—‘ Extraversion trait score
>=4
‘ |
Highest level of education
Postgraduate
Undergraduate
I_l Wartime impact on daily life
Low,Moderate,Rather high
High
Staying in Ukraine Staying in Ukraine Displaced abroad’ Displaced abroad Displaced abroad

0.08 0.35 0.86 0.65 0.74
29% 12% 9% ) 26% 23%

337

338  Note. Decimal values represent expected loss for non-displaced and predicted class probabilities

339  for those displaced, and percentages reflect node weights.
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Alt text: Lower perceived wartime disruption and higher extraversion are associated with the
decision to stay in Ukraine.

The model yielded a relative error of .48 and a cross-validated error of .68 (xstd = .076).
Binomial regression analysis identified only 12 misclassified cases, likely attributable to missing
data. The area under the curve (AUC = .75) further supported the model’s acceptable
discriminatory performance despite the limited sample size. The first and most informative split
occurred on perceived wartime disruption to daily life, with an improvement value of 6.30 (vi =
35). Among participants reporting very high levels of disruption (23.1%, n = 38), 73.7% were
classified as displaced abroad. The remaining PWNM (76.9%, n = 125), those with low to high,
but not very high, disruption, had a predicted probability of remaining in Ukraine of 59.2%.
Although the initial split did distinguish between high and very high levels of disruption,
subsequent patterns were consistent with previous models. Notably, even within the presumed
non-displaced subgroup (those with undergraduate education and high Extraversion), those
reporting high disruption (9.2%, n = 15) had a predicted displacement rate of 85.7%, underscoring
previous results on the salience of perceived wartime impact on daily life.

Subsequent splits among participants not reporting very high disruption were based on
Extraversion scores and education level, each with a variable importance of 28. Among PWNM
with lower Extraversion scores (26.4%, n = 43), 65.1% were classified as displaced abroad,
whereas among those with higher scores (50.3%, n = 82), only 28.0% were predicted to be
displaced, replicating the pattern observed in the overall and new mothers’ models. Within the
high Extraversion subgroup, further splits were observed based on educational attainment.
Participants with postgraduate education (29.4%, n = 48) were classified as remaining in Ukraine
in 91.7% of cases, forming the most stable profile across all models. This outcome contrasts with
the new mothers’ model, where postgraduate education was linked with higher displacement rates,
suggesting that among pregnant women, Extraversion trait may play a more decisive role than

educational level per se. By contrast, participants with similar levels of Extraversion but
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undergraduate education (20.9%, n = 34) were more evenly distributed: the overall predicted
probability of displacement was 55.9%. Among them, those reporting high disruption (9.2%, n =
15) had a predicted displacement rate of 85.7%, whereas those with lower disruption (12.3%, n =
20) were predicted to be displaced in only 34.9% of cases.

Personality traits did not emerge as primary splitting variables in any of the three
classification models. However, they consistently served as surrogate splits, reflecting partial
explanatory overlap with the main contextual factors. In the classification tree based on the full
PWNM sample (n = 515), Extraversion served as the first-ranked surrogate at the root node,
replicating the split on perceived wartime disruption with 56.3% agreement, while Emotional
stability achieved 55% as the second-ranked surrogate. Across the full tree, agreement for
Extraversion ranged from 57% to 78%, and for Emotional stability from 57% to 64%, reflecting
moderate consistency with the main model structure. In the model based on new mothers (n = 354),
Emotional stability was again the top-ranked surrogate at the root node, with 55.1% agreement,
and maintained agreement rates of 63% to 64% at subsequent nodes. In the model for pregnant
women (n = 163), Openness, though not retained in the final tree, was the most informative first-
ranked surrogate, replicating the root split with 78% agreement and maintaining 61% to 82%
agreement at other nodes.

While the analysis of surrogate splits indicated that certain personality traits tracked the
structure of relocation decisions to a moderate extent, their role appeared to be indirect and
context-dependent. To further assess the relevance of personality in shaping relocation outcomes,
we conducted a direct comparison of Big Five trait scores between women who stayed in Ukraine
and those who were displaced abroad (see Figure 5).

Figure 5

Visualisation of Big Five personality traits scores among relocation groups
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Agreeableness Conscientiousness Extraversion Openness Emotional_stability

Mi p(adj) = p > .999
CCp=0628

MI p(adj) = p > .999
CCp=0738

Mi p(adj) = p > .999 MI p(adj) = p = 0.644
CCp=0548 | CCp=0.083

I p(adj) = p = 0.536
CCp=0.240

Raw TIPI-UKR score

Relocation [ cisseced srcss [ stevin n Ukcine
Note. Violin and box plots represent weighted imputed data, dots represent observed values.
Alt text: Smoothed distributions of trait scores across relocation groups, with no visible
divergence.

Descriptive statistics indicated comparable central tendencies across groups, with mean
scores ranging from 4.1 to 5.6 across all traits. No statistically significant differences were
observed for any of the five traits following multiple comparison adjustment. Point estimates were
uniformly small in magnitude (|| £ 0.21), and all 95% confidence intervals
encompassed zero, indicating an absence of statistically and
practically meaningful effects. The largest unadjusted difference was
observed for Openness score (f=-0.21, 95% CI [-0.47, 0.05]), with displaced PWNM
reporting marginally higher scores; however, the adjusted p-value of .54 provided no support for
rejecting the null hypothesis. Equivalence testing using the TOST confirmed that differences in
traits fell within the predefined +0.25 standard deviation bounds, indicating practical equivalence.
Complete-case analyses yielded comparable results, supporting the robustness of findings obtained

from the imputed dataset.

Discussion
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The decisions faced by Ukrainian women during the war are marked by profound
difficulty. Staying in the homeland entails living under constant threat, frequent air-raid alarms,
and disrupted healthcare infrastructure — albeit within a familiar environment and established
social support networks (Krupelnytska & Morozova-Larina, 2025). Conversely, relocation,
especially during pregnancy or early motherhood, entails separation from family, navigation of
linguistic and cultural barriers, and persistent concern for those left behind (Chrzan-Detko$ &
Murawska, 2023). Although distinct in nature, both choices reflect an act of considerable bravery.
This study aimed to identify the factors associated with wartime relocation decisions among
pregnant women and new mothers in Ukraine.

The findings indicate that perceived wartime disruption to daily life and proximity to active
hostilities were primary factors, associated with relocation decisions. Across the full sample and
subsamples, the classification trees consistently identified perceived disruption of daily life as the
principal discriminator. Women reporting high or very high levels of disruption were markedly
more likely to relocate, whereas those experiencing lower levels of disruption tended to remain.
The shared motivation to protect oneself and one’s (unborn) child rendered participants especially
sensitive to contextual adversity as a salient “push’ driver (Vakhitov et al., 2025). These findings
are consistent with previous studies conducted in other sociocultural contexts (Artzi-Medvedik et
al., 2025; TakSeva & Sgoutas, 2015).

Geographic proximity to active hostilities further shaped these decisions. Among those
who perceived severe disruption of daily life in proximal for hostilities regions produced the
highest displacement probabilities (77% overall, 35%—78% among subgroups), in distal or
intermediate regions was less decisive (62% overall, 30%—-63% among subgroups), even taking in
account perceived disruption everyday life. These patterns support prior evidence that proximity
to active hostilities amplifies perceived risk and increases displacement likelihood (Moore &

Shellman, 2004). Across diverse conflicts, measures of distance to violent events consistently
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emerge among the strongest predictors of displacement, though effect sizes vary with conflict type
and duration (Erdal et al., 2023).

While wartime impact and proximity to hostilities area emerged as dominant factors for
PWNM, other characteristics also demonstrated predictive relevance. Notably, pre-war financial
conditions exhibited a U-shaped association with relocation decisions, suggesting that both
resource scarcity, as a “push’ factor, and resource sufficiency, as a “pull” factor, can facilitate
displacement. In contrast, women with moderate financial resources likely face fewer economic
constraints yet also experience weaker incentives to leave. This pattern diverges from findings in
non-war contexts, where disaster-related displacement in Nigeria (Letta et al., 2024) and Ethiopia
(Gray & Mueller, 2012) followed different economic dynamics. Still, our findings on women’s
migration decisions highlights the ambivalence within middle-income groups: such women often
remain due to family obligations and sufficient local opportunities, while experiencing less
financial “pushes” to flee.

It should be noted that no significant group differences in personality traits were observed
between displaced and non-displaced PWNM in our sample. However, these traits emerged as
relevant discriminators and surrogate split variables in the decision tree models, suggesting a
potential, albeit secondary, role in shaping relocation decision-making. Specifically, higher levels
of Extraversion were associated with a greater likelihood of remaining in Ukraine. This finding
aligns with the study by Olowojolu and Ettang (2021), conducted in north-eastern Nigeria during
the Boko Haram conflict, where individuals with higher risk aversion were more likely to flee,
while those exhibiting greater risk tolerance tended to stay. This association may reflect the
established link between Extraversion and risk-taking tendencies (Moncel et al., 2025). This
pattern stands in contrast to economically motivated voluntary migration, where individuals with
higher risk tolerance are typically more inclined to migrate, as described in the study by Otonneli

and Toresu (2013).
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Subgroup analysis revealed additional patterns in relocation decisions. Among new
mothers who experienced more severe disruption of daily life due to the war, educational
attainment and emotional stability appeared to play a more prominent role. Those with higher
levels of education and greater emotional stability were more likely to relocate abroad. One
possible explanation lies in the demands of caring for an infant, which may require greater personal
resources to manage stress effectively (Puyané et al., 2022). This finding suggests that both
educational background and individual dispositions may facilitate relocation under threat,
potentially by enabling strategic planning or better access to relevant resources (Olowojolu &
Ettang, 2021).

A slightly different trend was observed in the classification tree for pregnant women.
Among those with higher levels of extraversion, higher education was associated with remaining
in Ukraine. Similarly, Salelew et al. (2024), in a study of war-survivor women in Northern
Ethiopia, reported an interaction between psychological distress and educational level, further
supporting the importance of both personal and contextual factors in shaping displacement-related
decisions. However, Openness to experience appeared to shape decision-making in a manner
similar to perceived wartime disruption — more open individuals tended to relocate. Flynn and
Smith (2007) also found that higher Openness is associated with a preference for active decision-
making, a finding consistent with broader literature on this trait (Abu Raya et al., 2023).

While relocation may remove individuals from immediate physical danger, it should not
be regarded as a comprehensive solution. Across diverse conflict contexts and host countries, post-
migration stressors have been shown to maintain or even intensify war-related mental health
difficulties. Factors such as poverty, discrimination, social isolation, and uncertain legal status
contribute to prolonged psychological distress, sustaining conditions such as PTSD, depression,
and anxiety (Wu et al., 2021; Hossain et al., 2021). These patterns have also been observed among

Ukrainian refugees, as documented by Bilewicz et al. (2024).
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Our findings reflect a similar trend, with particular concern for maternal and infant well-
being. Women who gave birth abroad exhibited a higher prevalence of postnatal depression
compared to those who remained in Ukraine. This observation is consistent with previous studies
conducted among Syrian (Stevenson et al., 2019) and Palestinian (Yoneda et al., 2021) refugee
populations. Additionally, our results correspond with findings from Lushchak et al. (2023), who
reported that remaining in one’s place of residence was associated with comparatively lower levels
of psychopathological symptoms. However, it is important to note that most existing studies were
not conducted specifically on pregnant or postpartum women, which may partly explain observed
differences between groups.

At the same time, it is critical to avoid pathologising pregnancy or motherhood as causes
of psychological distress. Mental health challenges among Ukrainians were evident well before
the full-scale invasion of 2022. Following the annexation of Crimea and the occupation of parts of
the Donbas region in 2014, Ukraine experienced large waves of internal displacement and external
migration. These events had notable psychological consequences. According to the World Bank
Group (2017), by 2015 the prevalence of depression in Ukraine had reached 6.3%, anxiety 3.2%,
and PTSD 8%. Mental disorders became the second most significant cause of disability
nationwide, as measured by disability-adjusted life years.

Understanding the decisions of pregnant women and new mothers to remain in Ukraine or
relocate abroad is therefore essential —not only for researchers, but also for policy-makers,
humanitarian organisations, and wider society. As Biehler (2023) argues, the choice to stay or
move is rarely driven solely by individual characteristics. Rather, it reflects a complex interaction
of external constraints and personal circumstances. Some individuals may lack the financial means
to leave, possess lower levels of education, or face restrictions on their freedom of movement. This
was notably the case in cities such as Mariupol in 2022, where civilians were unable to evacuate
due to the threat of violence by Russian soldiers who occupied the city (Office of the United

Nations High Commissioner for Human Rights, 2022). Similarly, legal restrictions preventing
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Ukrainian men from leaving the country may have influenced the decisions of women who would
otherwise have relocated with their partners.

It remains difficult to describe the situation in Ukraine with precision. A substantial portion
of the country is under occupation, making data from those territories largely inaccessible. Official
statistics fail to reflect the full scale of maternal displacement, as countless women have crossed
borders without documentation, been abducted by occupying forces, disappeared from healthcare
systems, or given birth without any medical assistance (Amnesty International, 2022; Awuah et
al., 2022). Only indirect estimates are available regarding the number of pregnant women and new
mothers who have been forced from their homes. Although comprehensive data on wartime births
are lacking, existing evidence points to a significant decline in pregnancy rates and widespread
disruption of maternal healthcare services (Vezhnovets et al., 2024). The situation in war-affected
regions serves as a reminder that, for many Ukrainian women, even the most basic conditions for
life — birth, care, and safety — can no longer be guaranteed.

Limitations
1. Precise demographic information was not collected due to ethical considerations regarding
participant safety, particularly for those with relatives in occupied territories.
2. The retrospective design introduces potential recall bias. As a post hoc analysis, causal
inference is limited due to absence of pre-relocation data collected.
3. The classification trees explained moderate variance, suggesting that additional
unmeasured factors likely contribute to PWNM'’s relocation decisions.
Conclusions
Perinatal women’s relocation decisions during wartime are related primarily with perceived war-
related adversity and war-related stress, rather than by individual or demographic factors typically
emphasised in perinatal research. These findings challenge existing assumptions in the literature
and underscore the need for context-sensitive policies that account for the psychological and

practical realities of war. It is essential for healthcare professionals and other specialists working
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with refugee women to recognize that these women may be significantly affected by war-related
adversity and stress, even when such experiences are not explicitly verbalized. A trauma-informed
approach to care is strongly recommended not only for professionals in perinatal mental health but
also for maternity care providers. Humanitarian agencies and host countries should prioritise
stability, safety, and continuity of care, recognising that traditional models of perinatal support
may be insufficient in conflict settings. War fundamentally alters the framework within which
these decisions are made.
List of abbreviations
PWNM - pregnant women and new mothers
PTSD — post-traumatic stress disorder
TIPI — Ten-Item Personality Inventory
EPDS — Edinburgh Postnatal Depression Scale (EPDS)
ROSE — random over-sampling examples
MICE — multiple imputation by chained equations
CART - classification and regression tree
TOST — two one-sided tests
Declarations

Ethics approval and consent to participate

The project was preregistered as a clinical trial (NCT05654987) and received ethical
approval from the Research Ethics Committee of the Universidad Nacional de Educacion a
Distancia (Ref: 21-PSI-2022), the Research Ethics Committee of the Faculty of Psychology, Taras
Shevchenko National University of Kyiv (Date: August 2022; Decision No. 04; Protocol No. 01),
and the Ethics Board for Research Projects at the Faculty of Social Sciences, University of Gdansk
(Approval No. 13-2022).

Consent for publication

Not applicable



560

561

562

563

564

565

566

567

568

569

570

571

572

573

574

575

576

577

578

579

580

581

582

583

26

Availability of data and materials

The datasets supporting the conclusions of this article are available in the Open Science
Framework repository, https://doi.org/10.17605/OSF.IO/K2N9M.

Competing interests

The authors declare that they have no competing interests

Funding

This paper is based upon work from the COST Action Riseup-PPD CA18138.

Authors’ contributions

LK conceptualised the study, led the investigation, provided supervision, and contributed
to writing the original draft and to reviewing and editing the manuscript. NY curated the data,
developed the methodology, performed the formal analysis and visualisation, and contributed to
writing the original draft. MC-D participated in the investigation, and contributed to writing the
original draft and to reviewing and editing the manuscript. NM contributed to validation and to
writing the original draft, as well as to reviewing and editing the manuscript. AV participated in
the investigation and in reviewing and editing the manuscript. OM-L contributed to
conceptualisation, investigation, and to reviewing and editing the manuscript. HSG-L was
responsible for data curation and resources. MFR-M managed the project, provided resources and
supervision, and contributed to reviewing and editing the manuscript. All authors read and
approved the final manuscript.

Acknowledgements

We would like to thank all the women who participated in the study despite the immense

challenges brought on by the war. Thank you for your time and bravery.

References


https://doi.org/10.17605/OSF.IO/K2N9M

584

585

586

587

588

589

590

591

592

593

594

595

596

597

598

599

600

601

602

603

604

605

606

607

27

. Office of the United Nations High Commissioner for Human Rights. Report on the human

rights situation in Ukraine: 1 December 2024 — 31 May 2025. OHCHR. 2025.

https://is.gd/iZJbDT. Accessed 19 Jul 2025.

. Xu W, Pavlova I, Chen X, Petrytsa P, Grat-Vlachy L, Zhang SX. Mental health symptoms

and coping strategies among Ukrainians during the Russia-Ukraine war in March 2022. Int

J Soc Psychiatry. 2023;69:957-66. doi:10.1177/00207640221143919.

. Wang S, Barrett E, Hicks MHR, Martsenkovskyi D, Holovanova I, Marchak O, et al.

Associations between mental health symptoms, trauma, quality of life and coping in adults
living in Ukraine: A cross-sectional study a year after the 2022 Russian invasion.

Psychiatry Res. 2024;339:116056. doi:10.1016/j.psychres.2024.116056.

. Morina N, Stam K, Pollet TV, Priebe S. Prevalence of depression and posttraumatic stress

disorder in adult civilian survivors of war who stay in war-afflicted regions. A systematic
review and meta-analysis of epidemiological studies. J Affect Disord. 2018;239:328-38.

doi:10.1016/.jad.2018.07.027.

. Amsalem D, Haim-Nachum S, Lazarov A, Levi-Belz Y, Markowitz JC, Bergman M, et al.

The effects of war-related experiences on mental health symptoms of individuals living in
conflict zones: a longitudinal study. Sci Rep. 2025;15(1):889. doi:10.1038/s41598-024-

84410-3.

. Cardozo BL, Vergara A, Agani F, Gotway CA. Mental health, social functioning and

attitudes of Kosovar Albanians following the war in Kosovo. JAMA. 2000;284:569-77.

doi:10.1001/jama.284.5.569.

. Ahern J, Galea S, Fernandez WG, Koci B, Waldman R, Vlahov D. Gender, social support,

and posttraumatic stress in postwar Kosovo. J Nerv Ment Dis. 2004;192(11):762-70.

do0i:10.1097/01.nmd.0000144695.02982.41.


https://is.gd/iZJbDT

608

609

610

611

612

613

614

615

616

617

618

619

620

621

622

623

624

625

626

627

628

629

630

631

632

633

10.

11.

12.

13.

14.

15.

16.

28

Farhood L, Fares S, Hamady C. PTSD and gender: could gender differences in war trauma
types, symptom clusters and risk factors predict gender differences in PTSD prevalence?
Arch Womens Ment Health. 2018;21(6):725-33. doi:10.1007/s00737-018-0849-7.
Ainamani HE, Elbert T, Olema DK, Hecker T. Gender differences in response to war-
related trauma and posttraumatic stress disorder — a study among the Congolese refugees
in Uganda. BMC Psychiatry. 2020;20:17. doi:10.1186/s12888-019-2420-0.

Melese M, Maru L, Esubalew D. Posttraumatic stress disorder and its associated factors
among people living in Dabat district, northwest Ethiopia. Front Psychiatry.
2024;15:1359382. doi:10.3389/fpsyt.2024.1359382.

Barakovi¢ D, Avdibegovi¢ E, Sinanovi¢ O. Depression, anxiety and somatization in
women with war missing family members. Mater Sociomed. 2013;25(3):199-202.
doi:10.5455/msm.2013.25.199-202.

Lafta RK, Merza AK. Women's mental health in Iraq post-conflict. Med Confl Surviv.
2021;37(2):146-59. doi:10.1080/13623699.2021.1946903.

Kurapov A, Danyliuk I, Loboda A, Kalaitzaki A, Kowatsch T, Klimash T, Predko V. Six
months into the war: a first-wave study of stress, anxiety, and depression among in Ukraine.
Front Psychiatry. 2023;14:1190465. doi:10.3389/fpsyt.2023.1190465.

Aldabbour B, Abuabada A, Lahlouh A, Halimy M, Elamassie S, Sammour AA-K, et al.
Psychological impacts of the Gaza war on Palestinian young adults: a cross-sectional study
of depression, anxiety, stress, and PTSD symptoms. BMC Psychol. 2024;12:696.
doi:10.1186/s40359-024-02188-5.

Levi-Belz Y, Shoval Zuckerman Y, Blank C, Groweiss Y, Neria Y. Sex differences in
psychological distress following the October 7th terror attack in Israel. J] Aggress Maltreat
Trauma. 2025;1-14. doi:10.1080/10926771.2025.2523866.

Chrzan-Detko$ M, Rodriguez-Munoz MF, Krupelnytska L, Morozova-Larina O, Vavilova

A, Lopez HG, et al. Good practices in perinatal mental health for women during wars and



634

635

636

637

638

639

640

641

642

643

644

645

646

647

648

649

650

651

652

653

654

655

656

657

658

17.

18.

19.

20.

21.

22.

23.

24.

25.

29
migrations: A narrative synthesis from the COST Action Riseup-PPD in the context of the

war in Ukraine. Clin Salud. 2022;33(3):127-35. doi:10.5093/clysa2022a14.

Keasley J, Blickwedel J, Quenby S. Adverse effects of exposure to armed conflict on
pregnancy: a systematic review. BMJ Glob Health. 2017;2(4):e000377.
doi:10.1136/bmjgh-2017-000377.

Akol AD, Caluwaerts S, Weeks AD. Pregnant women in war zones. BMJ. 2016;353:12037.
doi:10.1136/bm;.i2037.

Ancheva I, Morozova K. Post-traumatic stress disorder amongst internally displaced
pregnant females. J Appl Life Sci Int. 2016;9(1):1-8. doi:10.9734/JALS1/2016/28130.
Sukhostavets N. Psycho-rehabilitation adaptation of pregnant women and mothers in the
postpartum period who experienced traumatic events during the war. Futur Med.
2022;1(3):4-11. doi:10.57125/FEM.2022.09.30.01.

Krupelnytska L, Morozova-Larina O, Yatsenko N, Vavilova A. Maternity under fire: the
dual vulnerability of Ukrainian women. Arch Womens Ment Health. 2025;28:283-5.
doi:10.1007/s00737-025-01568-z.

Poole DN, Andersen D, Raymond NA, Parham J, Howarth C, Hathaway OA, et al. The
effect of conflict on damage to medical facilities in Mariupol, Ukraine: a quasi-
experimental  study. PLOS  Glob  Public  Health.  2025;5(1):e0003950.
doi:10.1371/journal.pgph.0003950.

Hnidyi V. Russian attack on Kharkiv damages maternity hospital, sending patients fleeing.
Reuters. 2025 Jul 11:1. https://is.gd/jXVMaf. Accessed 19 Jul 2025.

Safeguarding Health in Conflict Coalition. Epidemic of Violence: Violence against health
care in conflict. Insecurity Insight. 2024. https://is.gd/yyGXze. Accessed 19 Jul 2025.
Krupelnytska L, Vavilova A, Yatsenko N, Chrzan-De¢tko§ M, Morozova-Larina O, Uka A,

et al. War in Ukraine vs. Motherhood: mental health self-perceptions of relocated pregnant


https://is.gd/jXVMaf
https://is.gd/yyGXze

659

660

661

662

663

664

665

666

667

668

669

670

671

672

673

674

675

676

677

678

679

680

681

682

683

26.

27.

28.

29.

30.

31.

32.

33.

30
women and new mothers. BMC Pregnancy Childbirth. 2025;25(1):253.

doi:10.1186/s12884-025-07346-0.

Wysocka A, Cierniak-Piotrowska M, Dabrowska A, Kowalik M, Potocka M, Stelmach K,
et al. Sytuacja demograficzna Polski do 2023 r. [Demographic situation in Poland up to
2023]. Statistics Poland. 2024. https://is.gd/rv91i7. Accessed 19 Jul 2025.

CARE. Ukrainian women and girls’ voices must be central to conflict resolution: three
years of full-scale war leave millions of Ukrainians uprooted. ReliefWeb. 2025.
https://reliefweb.int/node/4134154. Accessed 19 Jul 2025.

Lushchak O, Velykodna M, Bolman S, Strilbytska O, Berezovskyi V, Storey KB.
Prevalence of stress, anxiety, and symptoms of post-traumatic stress disorder among
Ukrainians after the first year of Russian invasion: a nationwide cross-sectional study.
Lancet Reg Health Eur. 2024;36:100773. doi:10.1016/j.1anepe.2023.100773.

Stevenson K, Fellmeth G, Edwards S, Calvert C, Bennett P, Campbell OM, et al. The
global burden of perinatal common mental health disorders and substance use among
migrant women: a systematic review and meta-analysis. Lancet Public Health.
2023;8(3):€203-16. doi:10.1016/S2468-2667(22)00342-5.

Bertoli S, Moraga JFH, Guichard L. Rational inattention and migration decisions. J Int
Econ. 2020;126:103364. doi:10.1016/j.jinteco.2020.103364.

Brunarska Z. A “good enough” choice: Bounded rationality in migration destination
choice. SM-PP. 2019;45(2(172)):43-62. doi:10.4467/25444972SMPP.19.014.10840.
Czaika M, Bijak J, Prike T. Migration decision-making and its key dimensions. Ann Am
Acad Pol Soc Sci. 2021;697(1):15-31. doi:10.1177/0002716221105.

Agrawal N, Han D, Duhachek A. Emotional agency appraisals influence responses to
preference inconsistent information. Organ Behav Hum Decis Process. 2013;120(1):87-

97.do0i:10.1016/j.0bhdp.2012.10.001.


https://is.gd/rv9fi7
https://reliefweb.int/node/4134154

684

685

686

687

688

689

690

691

692

693

694

695

696

697

698

699

700

701

702

703

704

705

706

707

708

709

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

31
Agrawal N, Menon G, Aaker JL. Getting emotional about health. J Mark Res.

2007;44(1):100-13. doi:10.1509/jmkr.44.1.100.

Vakhitov V, Vakhitova H, Zaika N, Vyshlinskyi H. What motivates women to stay in
Ukraine? Centre for Economic Strategy & United Nations Population Fund (UNFPA).
2025. https://ces.org.ua/en/women-staying-in-ukraine. Accessed 19 Jul 2025.

Schewel K. Understanding immobility: moving beyond the mobility bias in migration
studies. Int Migr Rev. 2019;54(2):328-55. doi:10.1177/0197918319831952.

Braithwaite A, Cox JM, Ghosn F. Should I stay or should I go? The decision to flee or stay
home during civil war. Int Interact. 2020;47(2):221-36.
doi:10.1080/03050629.2021.1835890.

Adhikari P. Conflict-induced displacement: understanding the causes of flight. Am J Polit
Sci. 2013;57(1):82-89. doi:10.1111/j.1540-5907.2012.00598..x.

Biehler N. Why people stay: decision-making in situations of forced displacement and
options for humanitarian aid and development cooperation. SWP Research Paper.
2023;RP15. doi:10.18449/2023RP15.

Faisal-Cury A, Tabb K, Matijasevich A. Partner relationship quality predicts later
postpartum depression independently of the chronicity of depressive symptoms. Braz J
Psychiatry. 2020;43(1):12-21. doi:10.1590/1516-4446-2019-0764.

Van Heumen MA, Hollander MH, Van Pampus MG, Van Dillen J, Stramrood CAL
Psychosocial predictors of postpartum posttraumatic stress disorder in women with a
traumatic childbirth experience. Front Psychiatry. 2018;9:348.
doi:10.3389/fpsyt.2018.00348.

Khelashvili A. Forced migration in wartime: decision-making and trajectory. Innov Eur J
Soc Sci Res. 2025;38(1):253-68. doi:10.1080/13511610.2024.2415148.
Rodriguez-Mufioz MF, Chrzan-Detkos M, Uka A, Garcia-Lopez HS, Krupelnytska L,

Morozova-Larina O, et al. The impact of the war in Ukraine on the perinatal period:


https://ces.org.ua/en/women-staying-in-ukraine

710

711

712

713

714

715

716

717

718

719

720

721

722

723

724

725

726

727

728

729

730

731

732

733

734

735

44,

45.

46.

47.

48

49.

50.

51.

52.

53.

32
perinatal mental health for refugee women (PMH-RW) protocol. Front Psychol.

2023;14:1152478. doi:10.3389/fpsyg.2023.1152478.

Solar O, Irwin A. A conceptual framework for action on the social determinants of health.
Geneva: WHO. 2010. https://is.gd/WII8L9. Accessed 19 Jul 2025.

Gosling SD, Rentfrow PJ, Swann WB Jr. A very brief measure of the Big-Five personality
domains. J Res Pers. 2003;37(6):504-28. doi:10.1016/S0092-6566(03)00046-1.
Klimanska M, Haletska I. Ukrainian adaptation of the short five factor personality
questionnaire TIPI (TIPI-UKR). Psychol J. 2019;5(9):57-76. d0i:10.31108/1.2019.5.9.4.
Cox JL, Holden JM, Sagovsky R. Detection of postnatal depression: development of the
10-item Edinburgh Postnatal Depression Scale. Br J Psychiatry. 1987;150(6):782-6.

doi:10.1192/bjp.150.6.782.

. Chrzan-D¢tko§ M, Liakea I, Murawska N, Costa R, Uka A, Krupletynska L, et al.

Validation of the Edinburgh Postnatal Depression Scale (EPDS) in a sample of peripartum
women under war conditions in Ukraine. In review.

Levis B, Negeri Z, Sun Y, Benedetti A, Thombs BD. Accuracy of the Edinburgh Postnatal
Depression Scale (EPDS) for screening to detect major depression among pregnant and
postpartum women: systematic review and meta-analysis of individual participant data.
BMJ. 2020;371:m4022. doi:10.1136/bmj.m4022.

Breiman L. Random forests. Mach Learn. 2001;45(1):5-32.
doi:10.1023/A:1010933404324.

Lunardon N, Menardi G, Torelli N. ROSE: a package for binary imbalanced learning. R J.
2014;6(1):79-89. doi:10.32614/1j-2014-008.

Breiman L, Friedman J, Olshen RA, Stone CJ. Classification and Regression Trees. Boca
Raton: Chapman and Hall/CRC; 1984. do0i:10.1201/9781315139470.

Van Buuren S, Groothuis-Oudshoorn K. mice: multivariate imputation by chained

equations in R. J Stat Softw. 2011;45:1-67. doi:10.18637/jss.v045.103.


https://is.gd/W9l8L9

736

737

738

739

740

741

742

743

744

745

746

747

748

749

750

751

752

753

754

755

756

757

758

759

760

761

54.

55.

56.

57.

58.

59.

60.

61.

62.

33
Rubin DB. Multiple Imputation for Nonresponse in Surveys. New York: John Wiley &

Sons Inc; 1987. doi:10.1002/9780470316696.

Yatsenko N, Krupelnytska L. Bravery of Giving Birth in the Homeland. OSF. 2025.
http://dx.doi.org/10.17605/OSF.IO/K2N9M.

Naumenko D. 852 dni povnomasshtabnoi viiny u Chernihivskii oblasti: uzahalnennia podii
[852 days of full-scale war in Chernihiv region: summary of events]. Ukrainian Helsinki
Human Rights Union. 2024. https://is.gd/emVbjx. Accessed 19 Jul 2025.

Krupelnytska L, Morozova-Larina O. Perinatal experiences of Ukrainian women at the
beginning of the war. J Reprod Infant Psychol. 2025;43(2):532-49.
doi:10.1080/02646838.2023.2240827.

Chrzan-Detko$ M, Murawska NE. “We are in this together”— Polish midwives' reflections
on perinatal care for Ukrainian women after the outbreak of war. Health Psychol Rep.
2023;11(3):177-87. doi:10.5114/hpr/161996.

Artzi-Medvedik R, Lozynska Y, Kuperberg D, Tsikholska L, Azulay Chertok I.
Exploration of perceptions of mental health and self-stigma related to psychological care
seeking among female refugees from war-torn Ukraine. J Psychiatr Ment Health Nurs.
2025;910-8. doi:10.1111/jpm.13163.

TakSeva T, Sgoutas A. Mothers under fire: mothering in conflict areas. Ontario: Demeter
Press; 2015.

Moore WH, Shellman SM. Fear of persecution: forced migration, 1952—-1995. J Confl
Resolut. 2004;48(5):723-45.

Erdal MB, Mjelva MB, Tollefsen AF. Conflict-related determinants of migration.
QuantMig Project Deliverable 2.7. 2023.
https://www.quantmig.eu/res/files/D.2.7%20Conflict-
related%20determinants%200%20migration%20(Erdal%20Mjelva%?20Tollefsen).pdf

Accessed 19 Jul 2025.


http://dx.doi.org/10.17605/OSF.IO/K2N9M
https://is.gd/emVbjx
https://www.quantmig.eu/res/files/D.2.7%20Conflict-related%20determinants%20of%20migration%20(Erdal%20Mjelva%20Tollefsen).pdf
https://www.quantmig.eu/res/files/D.2.7%20Conflict-related%20determinants%20of%20migration%20(Erdal%20Mjelva%20Tollefsen).pdf

762

763

764

765

766

767

768

769

770

771

772

773

774

775

776

777

778

779

780

781

782

783

784

785

786

63.

64.

65.

66.

67.

68.

69.

70.

71.

34

Letta M, Montalbano P, Paolantonio A. Climate immobility traps: a household-level test.
arXiv. 2024. doi:10.48550/arXiv.2403.09470.

Gray C, Mueller V. Drought and population mobility in rural Ethiopia. World Dev.
2012;40(1):134-45. doi:10.1016/j.worlddev.2011.05.023.

Olowojolu O, Ettang D. Boko Haram insurgency and internally displaced persons: a case
study of the Damare IDP Camp in Adamawa, Nigeria. In: Tella O, editor. A sleeping giant?
Adv Afr Econ Soc Pol Dev. Cham: Springer; 2021. p. 109-27. doi:10.1007/978-3-030-
73375-9 6.

Moncel C, Osmont A, Dauvier B. Associations between the Big Five personality traits and
everyday and experimental risk taking: a literature review in adolescence and adulthood.
Pers Individ Dif. 2025;236:112982. doi:10.1016/j.paid.2024.112982.

Ottonelli V, Torresi T. When is migration voluntary? Int Migr Rev. 2013;47(4):783-813.
doi: 10.1111/imre.12048.

Puyané M, Subira S, Torres A, Roca A, Garcia-Esteve L, Gelabert E. Personality traits as
a risk factor for postpartum depression: a systematic review and meta-analysis. J Affect
Disord. 2022;298(Pt A):577-89. doi:10.1016/j.jad.2021.11.010.

Salelew E, Assefa YA, Getachew R, Nenko G, Fanta B, Amare T, et al. Magnitude of
psychological distress and associated factors among war survivor women in Northern
Ethiopia, 2022: a community-based cross-sectional survey. BMC Womens Health.
2024;24(1):356. doi:10.1186/s12905-023-02107-8.

Flynn KE, Smith MA. Personality and health care decision-making style. J Gerontol B
Psychol Sci Soc Sci. 2007;62(5):P261-7. doi:10.1093/geronb/62.5.P261.

Abu Raya M, Ogunyemi AO, Broder J, Carstensen VR, Illanes-Manrique M, Rankin KP.
The neurobiology of openness as a personality trait. Front Neurol. 2023;14:1235345.

do1:10.3389/fneur.2023.1235345.


https://doi.org/10.1111/imre.12048

787

788

789

790

791

792

793

794

795

796

797

798

799

800

801

802

803

804

805

806

807

808

809

810

811

812

72.

73.

74.

75.

76.

77.

78.

79.

35
Wu S, Renzaho AM, Hall BJ, Shi L, Ling L, Chen W. Time-varying associations of pre-

migration and post-migration stressors in refugees' mental health during resettlement: a
longitudinal study in Australia. Lancet Psychiatry. 2021;8(1):36-47. doi:10.1016/S2215-
0366(20)30422-3.

Hossain A, Baten RBA, Sultana ZZ, Rahman T, Adnan MA, Hossain M, et al.
Predisplacement abuse and postdisplacement factors associated with mental health
symptoms after forced migration among Rohingya refugees in Bangladesh. JAMA Netw
Open. 2021;4(3):e211801. doi:10.1001/jamanetworkopen.2021.1801.

Bilewicz M, Babinska M, Gromova A. High rates of probable PTSD among Ukrainian war
refugees: the role of intolerance of uncertainty, loss of control and subsequent
discrimination. Eur J Psychotraumatol. 2024;15(1):2394296.
do0i:10.1080/20008066.2024.2394296.

Stevenson K, Alameddine R, Rukbi G, Chahrouri M, Usta J, Saab B, et al. High rates of
maternal depression amongst Syrian refugees in Lebanon — a pilot study. Sci Rep.
2019;9:11849. doi:10.1038/s41598-019-48247-5.

Yoneda K, Hababeh M, Kitamura A, Seita A, Kamiya Y. Prevalence and characteristics of
Palestine refugee mothers at risk of postpartum depression in Amman, Jordan: a cross-
sectional study. Lancet. 2021;398:S28. doi:10.1016/S0140-6736(21)01514-2.

World Bank Group. Mental health in transition: assessment and guidance for strengthening
integration of mental health into primary health care and community-based service
platforms in Ukraine. 2017. https://is.gd/A1UgBc. Accessed 5 Oct 2023.

Office of the United Nations High Commissioner for Human Rights. Report on the human
rights situation in Ukraine, 1 February — 31 July 2022. 2022. https://is.gd/vp6CSS.
Accessed 19 Jul 2025.

Amnesty International. “Like a prison convoy”: Russia’s unlawful transfer and abuse of

civilians in Ukraine during ‘filtration’. Report EUR 50/6136/2022. Amnesty International


https://is.gd/A1UgBc
https://is.gd/vp6CSS

813

814

815

816

817

818

819

820

821

80.

81.

36
Ltd; 2022. https://www.amnesty.org/en/documents/eur50/6136/2022/en/. Accessed 19 Jul

2025.

Awuah WA, Ng JC, Mehta A, Yarlagadda R, Khor KS, Abdul-Rahman T, et al. Vulnerable
in silence: paediatric health in the Ukrainian crisis. Ann Med Surg. 2022;82:104664.
doi:10.1016/j.amsu.2022.104664.

Vezhnovets T, Korotkyi O, Gurianov V, Paryi V, Orabina T, Pysariev A, Marushko Y.
Predicting fertility, neonatal and perinatal mortality, and stillbirths for evaluation of the
needs for perinatal care in the future post-war reconstruction of Ukraine. Wiad Lek.

2024;77(4):716-23. doi:10.36740/WLek202404116.


https://www.amnesty.org/en/documents/eur50/6136/2022/en/

