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Abstract

Since the start of the war in Ukraine, almost 8 million

people left the country; more than 1 million of them

relocated to Germany. It is to be expected that the war

puts considerable strain on refugees, which will impact

the public health system in host countries. This paper

presents baseline data and protocol of longitudinal

online experimental study of 619 Ukrainian refugees in

Germany started in autumn 2022, focusing on partici-

pants' self-reports of appetite, food intake, and levels of

stress, anxiety, and depressive symptoms to examine

their associations. Results indicate that levels of stress,

anxiety, and depressive symptoms in refugees signifi-

cantly exceed the indicators of relevant parameters as

reported by independent large-scale surveys conducted

in Ukraine before the war as well as strong correlations

between these deviations (.59 ≤ r ≤ .69, p = .005).

Changes in appetite were related to more severe

psycho-emotional deviations (.15 ≤ r ≤ .19, p = .003)

and somewhat unhealthier food intake (r = �.08,

p < .001). The study underlines the need of psychologi-

cal care for refugees to improve their mental health

and counteract potential negative consequences for
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physical health via changes in food intake, for which

suitable interventions need to be developed.

KEYWORD S

anxiety, depression, eating behavior, intuitive eating, refugees,
stress

THEORETICAL BACKGROUND

The war in Ukraine and the growing number of refugees in European countries raised a
number of scientific problems that need to be researched. According to the United Nations
High Commissioner for Refugees, as of May 21, 2023, about 8.26 million people have left
Ukraine since the beginning of the full-scale Russian invasion. At the same time, more than
1 million people received temporary protection status in Germany (Operational data portal
Ukraine refugee situation, 2023). People who had to leave their homes because of hostilities
and who have been in danger of death for a long time naturally show signs of acute stress
disorder (ASD), and after a month or more after relocation to the safe place, they may also
show signs of post-traumatic stress disorder (PTSD; Veettil & Vinokurtseva, 2019). Many ref-
ugees thus require psychological first aid and potentially long-term psychological care
(Alexandrov, 2022).

One of the signs of ASD as well as PTSD are changes in eating behavior and food intake,
which can range from complete loss of appetite to a significant increase in food intake
(Araiza & Lobel, 2018). Research indicates that uncontrollable stress changes eating patterns
and the salience and consumption of some foods (Yau & Potenza, 2013). Clinical markers of
physiological stress have been identified that influence eating behavior in general and appetite
specifically (Joseph et al., 2018). Stress may impact the physiological control of food intake and
hunger due to, among others, disruptions to regulations via the hypothalamic pituitary adrenal
axis (Rutters et al., 2012). Stress has been repeatedly associated with decreased intake of healthy
foods and increased intake of unhealthy foods (Carson et al., 2015; Hill et al., 2022). A change
in eating patterns in situations of stress (malnutrition, overeating, etc.) can act as an additional
stressor, reducing the overall resilience of an individual (Cotter & Kelly, 2018) and causing feel-
ings of guilt which can appear because of person's realization of the unhealthiness of their diet
(Frayn et al., 2018). Conscious food intake can act as a coping mechanism capable of reducing
the general level of stress due to positive short-term psychological effect connected with better
well-being after healthy and balanced food intake. (Frayn et al., 2018) but at the same time
experiencing stress and tension may lead to consuming more energy-dense, nutrient-poor foods
(Gemesi et al., 2022).

Research indicates that consuming these foods contributes to the development of a number
of noncommunicable diseases including cardiovascular disease and certain cancers (Benziger
et al., 2016). Thus, disruptions to the regulation of food intake may have long-term health con-
sequences, which makes addressing changes in appetite and food intake crucial. However, there
is an ongoing debate about how this may be achieved. Two lines of research can be contrasted,
which are regularly discussed in the context of promoting healthy diets (for reviews and over-
view, see e.g. de Ridder et al., 2017; Hofmann et al., 2008). The first line of research declares the
benefits of self-controlled nutrition and is based on the notion that food intake allows to
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maintain both physical and psychological well-being (e.g. Wahl et al., 2017) and leads to dopa-
mine production, which activates reward and pleasure centers in the brain, and so can be an
important resource in times of acute crisis (Singh, 2014). According to the second line of
research, a person should eat intuitively and once the stressful situation is overcome, the body
will return to a normal diet (Hanh & Cheung, 2011). This overlaps with the concept of intuitive
eating (Tylka, 2006). Intuitive (or also mindful) eating is an approach to food and eating that
focuses on individuals' sensual awareness of the food and their experience of the food as well as
physiological hunger and satiety signals (Nelson, 2017) and encourages making choices that
will be satisfying and nourishing to the body (Hanh & Cheung, 2011).

To date, the question whether self-control-focused or intuitive strategies are most benefi-
cial in promoting healthy eating has mainly been studied in healthy samples (e.g. König
et al., 2021; Sproesser, Aulbach, et al., 2022). Deliberation in eating decision-making is associ-
ated with somewhat healthier dietary patterns and beneficial health outcomes. However, an
intuitive decision-making style seems to be largely unrelated to diet and related health out-
comes, which somewhat contradicted earlier research (e.g. Hofmann et al., 2008; Van
Dyke & Drinkwater, 2014). It could thus be assumed that it is not decision-making styles per
se that impact health; instead, there may be interindividual or situational differences that
render one strategy more effective than the other (Sproesser, Aulbach, et al., 2022). This
paper thus presents a protocol of a longitudinal experimental study to test decision-making
style preferences and its outcomes in a refugee population and whether the fit between
decision-making style preferences and intervention strategies impact their effectiveness.

The main aim of this paper is to report socio-demographic characteristics, psycho-emotional
states, and diet and eating behavior of a cohort of Ukrainian refugees in Germany, and to test
for interrelations between acute psychological stress, psycho-emotional disorders, appetite, and
healthiness of food intake (see Lytvynenko & König, 2022, for the preregistration). Specifically,
the following hypotheses will be tested:

Hypothesis 1a. There is a u-shaped relationship between psychological stress and
changes in appetite: High stress levels are related to either a significant increase or
decrease in appetite.

Hypothesis 1b. There is a u-shaped relationship between the severity of refugees'
psycho-emotional disorders and changes in appetite: Severe psycho-emotional disor-
ders are related to stronger increase/decrease in appetite.

Hypothesis 1c. There is a u-shaped relationship between changes in appetite and
healthiness of food intake: Participants who experience a strong increase or decrease
in appetite will show unhealthier eating patterns than participants who experience
relatively little changes in appetite.

We furthermore present the protocol of an experimental longitudinal study which will test
the effectiveness of two different intervention strategies (exerting self-control vs. eating intui-
tively) and their fit to preferred eating decision-making styles for dealing with changes in appe-
tite due to perceived stress, psychological well-being, and diet quality in a real-life setting in
Ukrainian refugees who relocated to Germany due to the Russian invasion.
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METHODS

The study was preregistered on the Open Science Framework (OSF; https://osf.io/3py6f). Mate-
rials and data are available from the project's OSF page (https://osf.io/kv4zx).

Sample

We recruited Ukrainian refugees in Germany who were at least 18 years old and lived in
Ukraine until February 2022. Ukrainian citizenship was not required to take part in this study,
however, because the study was conducted in Ukrainian (to avoid issues of translation), all par-
ticipants had to be able to understand Ukrainian. The study was widely advertised in social net-
works, as well as in face-to-face meetings of Ukrainians in different cities of Germany. In
addition, various refugee support organizations agreed to distribute our promotional materials
and inform potential participants about the study.

Based on the primary aim of this study, which was to compare six groups in a 3 appetite
(increase/decrease/no change) � 2 treatment (self-control focused/intuitive) between-subjects
ANOVA (α = 0.05, 1 � β = 0.80, f = 0.1), the power analysis in GPower (Faul et al., 2009)
yielded a total sample size of N = 967. Due to the longitudinal nature of the study, a 50% drop-
out was expected, so we aimed to recruit N = 1500 participants in the first survey. Between
21.09.2022 and 30.11.2022, N = 619 people completed the first survey. After that, recruitment
and baseline data collection needed to be halted due to the limited availability of the funding.

Design and procedure

We conducted a longitudinal online survey with 8 time points (see Table S1 in the supporting
information for an overview of time points and measures), focusing on participants' self-reports
of acute and chronic stress, appetite, psychological and physical well-being, food choices, and
eating behavior. Embedded in this survey was a (quasi-)experimental study using a 3 appetite
(increase/decrease/no change) � 2 treatment (self-control focused/intuitive) between-subjects
design. Participants were randomly assigned to one of two treatments; potential changes in
appetite were assessed in the first survey.

The study adhered to the guidelines of the German Psychological Society and the Declara-
tion of Helsinki and was conducted in compliance with relevant laws and institutional guide-
lines. The study protocol was approved by the University of Bayreuth ethics committee
(Approval No. 22-2022 dated 08/24/2022). All surveys were set up using Tivian Unipark. On the
first page of the first survey, all participants consented to participate in this study by ticking a
respective box at the beginning of the survey after having been fully informed about the study.
They then proceeded to compete a set of demographic and psychosocial measures and reported
on their food intake and changes in appetite. Based on their response, they will be assigned to
one of three quasi-experimental groups (increased appetite, decreased appetite, no change) for
the analysis. Afterwards, participants were randomly assigned by the questionnaire tool to
receive one of two treatments; they received recommendations to either control their food
intake (self-control condition) or eat intuitively (intuitive condition, see https://osf.io/kv4zx).
They then received contact details of support services for Ukrainian refugees in case they expe-
rienced distress during the survey. Finally, their email address was collected for follow-up
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invitations, which were automatically sent by the software. Each follow-up survey included a
subset of the measures of the baseline survey (see Table S1) to reduce participant burden. All
participants who completed at least 80% of surveys until T7 will be eligible for a raffle of 10 50€
Amazon vouchers; participants who completed T8 were included into another raffle of 10 50
€ Amazon vouchers.

This paper presents the data collected in the first survey (T1), that is demographic character-
istics of the sample, food intake, changes in appetite, preferences in eating decision-making, as
well as their psycho-emotional state as well as the results of testing hypotheses 1a–1c.

Interventions

Participants were randomly assigned to one of two interventions. When planning these inter-
ventions, we relied on the Behavior Change Techniques taxonomy (BCT; Michie et al., 2013).
Both forms of instructions were formulated in accordance with the principles of anticipation of
future reward and habit formation. Accordingly, regular and consistent adherence to the
instructions should lead to the formation of a habit and promote the formation of new forms of
behavior. In both interventions, participants received the information that eating according to
the recommendations given may help them to eat a healthy and balanced diet (BCT 5.1, infor-
mation about health consequences). In addition, participant received recommendations based
on the principles of intuitive eating (Bruce & Ricciardelli, 2016; Tylka, 2006; BCT 4.1, instruc-
tion on how to perform a behavior). Participants were offered advice on mindful eating and
were encouraged to eat when they were hungry and to eat the amount they wanted, indepen-
dent of external cues (e.g. time). They were also prompted to self-monitor emotional conse-
quences of food intake (BCT 5.4). The second type of intervention focused on self-regulation of
food intake. Within this strategy, participants were asked to complete food diaries to self-
monitor their eating behavior (BCT 2.3) and to eat at least four times a day. In the food diary,
participants were also asked to monitor emotional consequences of the meal (BCT 5.4). To
reduce the mental burden of self-monitoring (BCT 11.3, conserving mental resources), partici-
pants were provided with a food diary template that they could print.

Measures

Measures used at different timepoints are also presented in Table S1. Changes in appetite were
assessed with one question, asking participants whether they ate (�2) much less, (�1) less,
(0) about the same amount, (1) more, or (2) much more than usual after the relocation on a
5-point Likert scale. For the quasi-experimental factor, participants were grouped as follows:
ate less or much less = appetite decreased; ate about the same amount = appetite did not
change; ate more or much more = appetite increased. To test for u-shaped relationships, the
variable was re-coded into (0) eating the same amount, (1) eating less or more, (2) eating much
less or much more.

Food intake was a primary outcome, which was assessed with a Food Frequency Question-
naire (FFQ; Winkler & Döring, 1995, 1998) that allowed to assess consumption frequency of dif-
ferent food groups indicated on a 6-point scale from (1) nearly daily to (6) never. We evaluated
the overall healthiness of food intake via a healthy eating index (HEI), which is calculated
based on the consumption frequency of 15 food groups (“meat,” “sausages,” “fish,” “potatoes,”
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“pasta products,” “rice,” “raw vegetables,” “cooked vegetables,” “fresh fruit,” “chocolate,”
“cakes,” “savory snacks,” “whole grain, brown bread,” “corn flakes, muesli,” “eggs”; see
Winkler & Döring, 1995, for more details on the scoring). In brief, HEI scores range from 0 to
30. Indicators from 0 to 13 correspond to unhealthy eating, 14–15 indicate the normality of a
person's diet, and 16–30 points are evidence that a person's diet is generally healthy (Winkler &
Döring, 1995). To gain additional insights into the consumption of individual food groups that
are stereotypically healthy or unhealthy, we calculated the number of days per week on which
any given food group was consumed; for this, we recoded the responses as follows: nearly
daily = 7; several times per week = 3.5; about once per week = 1; several times per month = 0.5;
once per month or less = 0.25; never = 0. Deviating from the preregistration (Lytvynenko &
König, 2022), we did not calculate sum scores for the consumption of healthy and unhealthy
foods (such as “fruit and vegetable” and “sweet and savory snacks”) because the preregistered
sum scores would have yielded values greater than 7, which could no longer preinterpreted as
days per week. Instead, we analyzed the consumption frequency of the food groups “salad or
vegetable, raw,” “vegetable, cooked,” “fresh fruit” as well as “chocolate, chocolates,” “cake, pas-
tries, biscuits,” “other sweets [candy, compote],” and “salted snacks, such as salted peanuts,
crisps, and others” separately.

Additional primary outcomes were participants' perceived psychological stress and severity
of psycho-emotional disorders; the latter variable included two components: (1) depression
level and (2) anxiety level. Participants' stress level was measured with Impact of events scale
in terms of chronic stress and PTSD manifestations and covered the range of values from the
absence of symptoms to severe stress manifestations (IES; Hyer & Brown, 2008; Ukrainian
adaptation—Krupelnytska et al., 2022). The scale includes 22 questions describing different
symptoms of acute and chronic stress and provides five response options ranging from
(1) not at all to (5) very strongly, which were recoded to range from 0 to 4. The sum score
across the questionnaire can range from 0 to 88 points. The depression level was evaluated
with Patient's health questionnaire – 9 based on the range of values from the absence of man-
ifestations to the symptoms of severe depression (PHQ-9; Kroenke et al., 2001; Patient's
Health Questionnaire-9, 2012). The questionnaire includes 9 questions each of which corre-
sponds to one depression symptom and provides four response options ranging from (1) never
to (4) almost every day, which were re-coded to range from 0 to 3. Thus, the sum score of
the questionnaire may range from 0 to 27 points. Likewise, the anxiety level was measured
with Beck anxiety inventory in terms of the range of values from the absence of anxiety to
severe anxiety manifestations (BAI; Beck et al., 1988; Ukrainian adaptation—UI CBT, 2012).
The inventory includes 21 questions corresponding to different anxiety manifestations and
providing four response options ranging from (1) not at all to (4) severely, which were re-
coded to range from 0 to 3. Accordingly, the sum score of the inventory can range from 0 to
63 points. Sum scores were categorized according to the respective literature (see also
McNeish & Wolf, 2020).

Participants' preference for intuition and deliberation in eating decision-making (E-PID; König
et al., 2018, 2021) was assessed as a potential effect modifier. The measure consists of two sub-
scales: preference for intuition (E-PI; three items) and preference for deliberation (E-PD; four
items). Responses were assessed on a 5-point Likert scale ranging from (1) I do not agree to (5) I
agree. Subscales were computed as suggested by König et al. (2018, 2021).

We also collected demographic data including age (four response options), gender (two
response options), level of education (five response options), previous type of living area (five
response options) and the current one (five response options), previous type of professional
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activities (five response options) and the current one (six response options), duration of stay in
the place of direct hostilities (four response options), duration of stay in a safe place (four
response options) and also satisfaction with current living conditions (five response options),
and professional activities (five response options).

Participants also completed three other measures, which were included to support another
Ukrainian research team and will not be reported in relation to the intervention.

Statistical analysis

All analyses were conducted in SPSS 29. Internal consistency (Cronbach's alpha) was calculated
for all following constructs: (1) preference for intuition and deliberation in eating decision-
making (separately for each of the two subscales), (2) stress level, (3) depression level, and
(4) anxiety level. Pearson correlations were computed for all variables related to eating behav-
ior, food intake, E-PID and psycho-emotional states; to test for quadratic relationships, between
changes in appetite and the respective variables, the values for changes in appetite were
squared.

All questions of the demographic block were mandatory; accordingly, no missing values
could be obtained. The number of missing values for other individual items ranged from 0 to
9. The largest numbers of missing values were in Beck's anxiety questionnaire, which chrono-
logically was the last in the survey.

RESULTS

Reliability analysis

Internal consistency was calculated for five parameters: Preference for Intuition in Eating
Decision-making (E-PI; α = 0.73), Preference for Deliberation in Eating Decision-making (E-
PD; α = 0.78), Stress (α = 0.90), Depression (α = 0.83), and Anxiety (α = 0.89). As can be seen,
the observed values lead to the conclusion that the item sums are a reliable measure (Viladrich
et al., 2017).

Characteristics of the sample

Study participants were predominantly female (88.4%). This generally corresponds to available
statistics on the Ukrainian refugee population (provided by Operational data portal Ukraine ref-
ugee situation, 2023). The vast majority of the participants were highly educated as indicated by
having a university or post-university degree (Table 1). These indicators differ from official sta-
tistics about the Ukrainian refugee population in Germany, according to which only 49% of all
Ukrainian adult refugees have university or post university education (Operational data portal
Ukraine refugee situation, 2023).

We collected additional demographic information on participants' living situation (Table 2).
In summary, a significant percentage of people changed their place of residence from large
cities and regional centers to small towns and villages. At the same time, the vast majority of
participants are generally satisfied with their current place of residence, that is moving to
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smaller cities or even rural areas is perceived positively. As could be expected, the percentage of
unemployed persons increased significantly (52.5% in “Current type of professional activities”—
compared to 4.5% in “Previous type of professional activities”). Accordingly, a significant part of
the respondents report dissatisfaction with their current professional activity, which can be an
additional stress factor (Table 3).

Important characteristics of our sample that provide a key to understanding the main results
are as follows. First, although most participants noted that their relocation was related to the
war, almost half of them were not direct witnesses of hostilities. Second, 56.5% of the partici-
pants had relocated six or more months before taking part in the initial survey (Table 4).

TABLE 1 Demographic characteristics of the sample.

Option Current study (%) Official statistics (%)

Age

18–30 14.4 23.0

31–45 64.3 39.0

46–60 15.0 21.0

60+ 6.3 17.0

Educational level

School 7.1 22.0

Professional education 23.3 29.0

University 65.6 47.0

Post university 4.0 2.0

Note: N = 619.

TABLE 2 Additional demographic characteristics of the sample related to their living situation.

Option Prewar indicators Current indicators

Type of living area (%)

Countryside 11.0 19.1

A small town 25.4 45.6

A large city 18.6 19.9

Regional center 26.3 13.6

Other 18.7 1.8

Type of professional activities (%)

Student 5.8 9.9

Working in the specialty 63.7 6.0

Working not in the specialty 15.5 15.6

Unemployed 4.5 52.5

Pensioner 4.7 4.5

Other 5.8 11.5

Note: N = 619.
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Peculiarities of the psycho-emotional state of the participants

The majority of the sample reported severe symptoms of stress, anxiety, and depression (see
Figure 1a–c). The data of the National STEPS study in Ukraine, conducted in July–November
2019 by the World Health Organization, Ukrainian Ministry of Health, and public organiza-
tions, were used as prewar indicators; it includes data from more than 4500 participants from
all regions of Ukraine (National STEPS study in Ukraine, 2019). Reported scores of our study
vastly exceed figures reported in Ukrainians in the prewar period. Accordingly, the forced relo-
cation led to a persistent increase in stress levels, which did not decrease even three or more
months after the restoration of safety.

Obtained data on depression generally correspond to the stress indicators. It is obvious that
such results are significantly different from the data obtained in the prewar period (National
STEPS study in Ukraine, 2019) and testify to the significant deterioration of the psycho-
emotional state of Ukrainian migrants also in terms of depression.

Because the National STEPS study in Ukraine did not cover the measurement of anxiety man-
ifestations, data from the clinical reports of the Ukrainian Association of Psychotherapy for 2018
(N = 352) were taken as prewar indicators (Ukrainian Association of Psychotherapy, 2018).
Within our current study, more than a half of all participants indicated high levels of anxiety,
which is even more elevated compared to the prewar indicators than the two previous psycho-
emotional parameters and significantly deviates from the norm.

Eating behavior and food intake of Ukrainian refugees

According to the results of the initial stage of the study, 58.5% of Ukrainian refugees faced
changes in appetite after forced relocation: 46.3% of the total sample had appetite decrease, and
12.2% of people reported an appetite increase.

TABLE 3 Satisfaction of the participants with living conditions and professional activities.

Living conditions (%) Professional activities (%)

Completely satisfied 21.2 8.2

Almost satisfied 41.7 16.0

Hard to tell 28.4 33.4

Almost unsatisfied 4.7 15.8

Completely unsatisfied 4.0 26.6

Note: N = 619.

TABLE 4 Information on participants' stay at the place of direct hostilities and relocation.

Duration of stay in the place of direct hostilities (%) Time after the relocation (%)

0 days 40.4 ≥1 month 0.8

1–5 days 23.3 1–3 months 5.8

5–10 days 13.4 3–6 months 36.7

≤10 days 22.9 ≤6 months 56.5

Note: N = 619.
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Another important parameter that characterizes a person's food intake is the healthy eating
index (HEI). The mean HEI for the sample is 12.73 (see Table 5), which corresponds to
unhealthy eating. The highest score observed in the sample is 22, which is considered healthy,
but does not reach the scale's maximum. We furthermore analyzed the consumption frequency
of certain groups of products, such as “salad or vegetable, raw,” “meat,” and “sausages” (see
Table 6 for a summary).

Correlations between measures at baseline

Finally, we analyzed the relationships between participants' psycho-emotional state and their
food intake (Table 6) as preregistered (Lytvynenko & König, 2022). Strong correlations were
found between the psycho-emotional manifestations of the participants, that is stress, depres-
sion, and anxiety. As hypothesized, the severity of changes in appetite was related to the
severity of stress, depression, and anxiety (c.f., Hypotheses 1a and 1b). Regarding relationships
between the severity of changes in appetite and healthiness of food intake, Hypothesis 1c was
partly confirmed: we observed significant negative u-shaped relationships between changes in
appetite and the HEI, the frequency of consuming salad or raw vegetables, and fresh fruit.
However, we also observed a significant negative u-shaped relationship between changes in
appetite and the frequency of consuming chocolates. Finally, increased levels of stress, depres-
sion, and anxiety were associated with increased consumption frequencies of several healthy
and unhealthy food groups.

DISCUSSION

Relationships between nutrition and psycho-emotional deviation

The study investigated the relationships between acute psychological stress, psycho-emotional
disorders, appetite, and healthiness of food intake in response to stressful events. As expected

TABLE 5 Participants' consumption frequency of different food groups.

Mean Standard deviation

Healthy eating index 12.73 2.72

Salad or vegetable, raw 3.35 2.86

Vegetable, cooked 2.13 2.21

Fresh fruit 3.12 2.79

Chocolate, chocolates 2.52 2.71

Cakes, pastries, biscuits 1.79 2.33

Other sweets (candy, compote) 0.99 1.77

Salted snacks, such as salted peanuts, crisps, and others 0.88 1.39

Meat (without sausages) 1.17 0.74

Sausages, ham 1.23 0.76

Note: N = 619.
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(Joseph et al., 2018; Yau & Potenza, 2013), changes in appetite correlated with stress and
psycho-emotional deviations. Effect sizes were small but still comparable to findings of
corresponding studies (Cohen, 1988). In addition to psycho-emotional deviations, a person's
appetite may be influenced by a number of other factors, such as their cognitive and neurologi-
cal state and their social context (Stoeckel et al., 2017). Besides, it is important to note that appe-
tite change was operationalized as perceived changes in food intake, which may also be
impacted by the physical environment and food-related policies (Schwartz et al., 2017).

In addition, we observed that higher levels of stress, depression, and anxiety were associated
with more frequent consumption of both healthy (fruits, vegetables) and unhealthy (chocolate,
cakes, sweets, salted snacks) food groups. The identified correlations may be explained by eat-
ing being a coping strategy to alleviate negative mood states (Frayn et al., 2018), and is indeed
related to short-term mood improvement (Savelyuk, 2022). Therefore, psycho-emotional devia-
tions that arise in Ukrainian refugees due to forced relocation and the need to adapt to a new
living condition may indeed influence their eating behavior and food intake. It can be assumed
that a more frequent consumption of the food groups may also be related to an overall increase
in food intake and so calories, which may increase refugees' risk of overweight and obesity
(Frayn et al., 2018; Isachenkova, 2015). This, in turn, may have implications for their long-term
physical health because increased body weight increases the risk for developing a range of non-
communicable diseases (Benziger et al., 2016). Interventions are thus needed to mitigate the
potential negative consequences of impaired mental health on physical health (Grajek
et al., 2022; Turton et al., 2016), especially in psychological disorders that are characterized by
changes in eating behavior and food intake such as depression (APA, 2013) and stress
(Barrington et al., 2014; Joseph et al., 2018).

It is important to note that study participants overall reported unhealthy dietary patterns, as
indicated by both the healthy eating index as a summary evaluation and the consumption fre-
quency of different food groups. Especially consumption of healthy food groups such as fruits
and vegetables, which should be consumed daily (German Nutrition Society, 2017), is low.
However, because representative data on the healthiness of food intake of Ukrainians prewar
are lacking, we cannot draw conclusions regarding whether this is a general feature of the typi-
cal Ukrainian diet, or whether diet quality worsened due to the unexpected move and related
deterioration of mental well-being. Mental health problems are related to the lack of mental
resources that are required to maintain are healthy diet (Hill et al., 2018). Furthermore, being a
refugee in a foreign country also leads to changes in the financial situation, which may not
allow regular consumption of foods that are healthy. Indeed, German food banks saw a sharp
increase of customers due to the war in Ukraine and the large number of refugees, which has
led to shortages and over 30% of food banks rejecting new customers as a reaction (Tafel
Deutschland, 2022). Food insecurity and food poverty are factors that significantly affect per-
son's eating behavior and food choices and reduce the variety of consumed products
(Bartelmeß & Godemann, 2022). In addition, even though the variety of products provided by
food banks is quite high, the perception of not having a choice (e.g. because of having to rely on
the food bank instead of shopping at supermarkets) may exert an additional negative influence.
To be able to draw more definite conclusions, a monitoring of dietary quality in Ukraine is nec-
essary, which would allow to derive culturally sensitive eating behavior interventions to not
only improve mental, but also physical health.

Moreover, adaptation to a new place of residence, which over time leads to assimilation and
adaptation of migrants to the customs and traditions of the new community is associated with
dietary acculturation (Colby et al., 2009), which is a multidimensional, dynamic, and complex
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process where immigrants may find new ways to use traditional foods, exclude other foods, and
consume new foods (Satia et al., 2001). Accordingly, dietary acculturation is a phenomenon that
is directly related to general psychological adaptability and should also be considered within
the scope of further research of Ukrainian refugees' adaptation and acculturation.

Refugees' psycho-emotional state

The study also provides insights into psycho-emotional states of Ukrainian refugees focusing on
stress, depression, and anxiety. When interpreting these results, it is necessary to consider that
at the time of participation in the study, the vast majority of respondents were in a safe place
for at least 3 to 6 months. This means that they had enough time to overcome a period of acute
stress and undergo initial adaptation to new living conditions (Alexandrov, 2022). However, our
data show that even with a sufficiently long time for recovery, the majority of refugees still
experience significant levels of depression, stress, and anxiety. Half of the sample reported a
constant state of mild stress, which creates constant emotional tension, affects the overall psy-
chological state of an individual and the general quality of life (Veettil & Vinokurtseva, 2019),
and thus requires an appropriate and timely treatment (Javanbakht, 2022).

Even more alarming is the high rate of participants reporting at least a mild depression. The
fact that more than 90% of the respondents have symptoms of depression of various levels
underlines the relevance of the problem for public mental health and the need to provide refu-
gees with psychological support. In this context, it is important that, in accordance with inter-
national protocols, psychotherapeutic assistance is recommended even for mild depression,
because it might be difficult for a person to overcome this state without external help. In turn,
pronounced and severe depression requires not only psychotherapeutic help, but also pharma-
cological support (National Institute for Health and Care Excellence, 2022). Considering that
even a mild level of depression can strongly impact an individual's quality of life and may lead
to gradual deterioration of their functioning (Santoft et al., 2019), it is imperative that refugees
have access to qualified help to improve their mental health. The indicators of anxiety among
the study participants deviate even more strongly from the norm. The fact that more than half
of forced migrants have a high level of anxiety indicates an urgent problem and the need for
systematic solutions.

Given the importance of verbal interaction in the process of psychological support
(Kalmykov, 2017), it is necessary for people to have access to culturally sensitive psychological
and psychotherapeutic assistance in their native language (Abdallah-Steinkopff & Soyer, 2013).
To date, there are officially registered and operating hotlines for the support of Ukrainians in
Germany, established by both German (e.g. the helpline of the Federal Office for Family and
Civil Society Tasks of Germany) and Ukrainian (e.g. the helpline of the Ukrainian National Psy-
chological Association) organizations. Thus, emergency and short-term psychological counsel-
ing is currently available for Ukrainian refugees. However, the question arises as to how many
potential recipients of such services are aware of the possibility of receiving help. On the other
hand, short-term psychological counseling is not helpful for severe psycho-emotional devia-
tions, so there is need to provide refugees' access to full-fledged psychotherapeutic assistance in
languages accessible to them, either in in-person or online formats (see Wagner, 2016, for a dis-
cussion and examples).
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Limitations

The study provides insights into the mental health of Ukrainian refugees in Germany and its
relation to physical health, and so offers starting points for mental health care. We recruited a
relatively large sample of over 600 refugees, and the sample was comparable to the Ukrainian
refugee population in Germany in terms of gender. Given that men between the ages of 18 and
60 are not allowed to leave Ukraine, the study sample was predominantly female. Although
there are gender differences in food intake and eating behavior, for example men eating more
than women (Arganini et al., 2012; Rolls et al., 1991), research indicates that patterns of eating
in stressful situations do not differ fundamentally between genders (Barrington et al., 2014; Du
et al., 2022). It is thus likely that the present results extend to refugee men. Furthermore, based
on similar studies (Al-Sayed & Bieling, 2020; Rizzi et al., 2022), it can be assumed that the
reported results generalize to Ukrainian refugees in other countries as well as to refugees flee-
ing war from other countries to Germany.

Although the study was widely promoted both online and face-to-face, recruitment was
potentially complicated by characteristics of the target group, including general exhaustion and
the objective lack of time and energy to participate in the research, as well as the fact that the
vast majority of Ukrainian refugees are in a state of pronounced emotional distress
(Długosz, 2022), which may contribute to the hesitation of responding to external stimuli that
do not seem important enough. The recruited sample is sufficient to reliably detect Pearson cor-
relations of r = 0.11 at α = 0.05 and 1 � β = 0.80 (based on a sensitivity analysis in G*Power
3.1; Faul et al., 2009), so sufficient confidence can be placed in the reported significant correla-
tions. However, we fell short of reaching our goal of recruiting 1500 participants (see
Lytvynenko & König, 2022), which we preregistered for the longitudinal analysis; this will
reduce the power for the planned analyses and so negatively affect its reliability (Dumas-Mallet
et al., 2017). Suggestions to overcome this limitation include expressing effects in an
unstandardized form and interpreting their practical meaning in terms of psychological phe-
nomena (Schäfer & Schwarz, 2019).

A substantial proportion of potential participants dropped out while completing the ques-
tionnaire. In addition to the usual reasons for dropout such as fatigue, distraction, and loss of
interest (Hoerger, 2010), as well as the design of the study with the high number of measure-
ment points, there were also refusals related to reluctance to delve into the analysis of one's psy-
chological state, and, accordingly, to be aware of one's own problems. Accordingly, the
activation of the protective mechanisms of the psyche and attempt to avoid the problem by
ignoring it (Krypotos et al., 2015) may have led to the termination of participation in the study.

The study compared the psycho-emotional states of refugees to data from large-scale
Ukrainian studies conducted before the war; that is we compare different samples. Stress and
depression indicators were compared with the results of the National STEPS study in Ukraine
(2019), which is nationally representative. However, the data collection methods of the men-
tioned study (interviews) differed from our research (standardized questionnaires), which
may lead to diverging outcomes. Prewar indicators of anxiety were taken from clinical
reports of the Ukrainian Association of Psychotherapy (2018); these data were collected in
Kyiv and Lviv only and thus cannot be considered sufficiently representative. The results
thus need to be interpreted with caution; yet they are in line with other studies investigating
the impact of war and escape on mental health (Al-Sayed & Bieling, 2020; Długosz, 2022;
Thulesius & Hakansson, 1999; Veettil & Vinokurtseva, 2019). Furthermore, the data reported
here are cross-sectional, which precludes to draw causal conclusions about the relationships
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between war, psycho-emotional states, food intake, and eating behavior. The longitudinal
design of the project, however, will allow to draw more definite conclusions in the future.

For some of the questionnaires used in this study, including the psycho-diagnostic question-
naires aimed at determining psycho-emotional deviations, Ukrainian adaptations that meet all
psychometric standards were available. At the same time, questionnaires for diagnosis of eating
behavior and food intake (E-PID, FFQ) were translated specifically for this study. Limited time
and funding opportunities did not allow us to validate the translated versions and to conduct
confirmatory factor analysis in order to test the factorial structure of the translated scales. How-
ever, the correctness and appropriateness of the translation was ensured by the fact that one of
the authors is not only fluent in the Ukrainian language but also immersed in national context,
which increases the level of cultural appropriateness of translations.

Finally, the FFQ used to assess food intake only provides superficial insights into the partici-
pants' food intake by only assessing consumption frequency but not amount, and results may
be distorted because of recall bias (Willett & Lenart, 2013). Due to the nature of the study and
the burden associated with more extensive FFQs or other data collection methods such as die-
tary recalls or Ecological Momentary Assessment on both participants and researchers (König
et al., 2022; Straßburg, 2010), we were unable to employ these methods in the present study but
encourage the use of more detailed dietary assessments in future research.

Avenues for future research

Refugees' nutrition has received relatively little attention despite its potential far-reaching
impact. It would be important to study dietary acculturation, that is the adaptation to new food
environments (Satia et al., 2001), in the context of forced relocation and related stress. After the
relocation in addition to adaptation to new living conditions, forms of social interaction, work
activities, and so forth, old eating habits need to be revised and eating behavior is likely to
change. This is because people living in different countries also differ in food cultures
(Sproesser, Ruby, et al., 2022) so after the relocation (both forced and voluntary), adaptation is
required. Furthermore, it is necessary to investigate the role of food traditions in supporting the
psycho-emotional well-being of refugees. Benefits of eating not only include consuming nutri-
ents and providing the body with energy but also the promotion of well-being via its sensory
aspects and social meaning (Block et al., 2011); this also includes the process of preparing and
consuming food as a ritual and tradition, which is an important aspect of food socialization
(Magagnoli, 2018).

CONCLUSION

The baseline data collection of the longitudinal study of Ukrainian refugees' eating behavior
shows that more than half of forced migrants face change in appetite. Therefore, relocation and
related experiences may lead to changes in the amount of food intake. Relocation due to the
war has likely induced high levels of stress, depression, and anxiety, which indicates significant
violations of psychological well-being and requires psychological or psychotherapeutic interven-
tions, ideally in their native language. In addition, severe psycho-emotional deviations are
related to changes in refugees' appetite and food intake, which may impact their physical health
in the long term. Thus, both psychological and physiological consequences of the war may have
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serious consequences for a large number of affected people, so requiring immediate public
health action.
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