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Young adults from disadvantaged 
groups experience more stress 
and deterioration in mental health 
associated with polycrisis
Weronika Kałwak 1*, Dorota Weziak‑Bialowolska 2,3, Anna Wendołowska 1, 
Karolina Bonarska 1, Katarzyna Sitnik‑Warchulska 4, Anna Bańbura 1, Dorota Czyżowska 1, 
Aleksandra Gruszka 1, Małgorzata Opoczyńska‑Morasiewicz 1 & Bernadetta Izydorczyk 1

The recent polycrisis (COVID-19, Ukraine war, climate change, economic crisis) has been associated 
with mental health through cumulative stress, with young people being particularly vulnerable. 
We surveyed 403 college students from Poland to examine their psychological responses to the 
experienced crises. The results showed that polycrisis was associated with worse mental health of 
college students from disadvantaged groups (based on gender, sexual orientation, and financial 
situation) compared to other college students, in four areas: sense of proximity to the crises, stress 
caused by the crises, sense of responsibility for mitigating the crises, and experiencing everyday moral 
dilemmas regarding the crises. These young adults also suffered more in terms of negative affectivity, 
depressive symptoms, and subjective physical and mental health. Our findings suggest that when 
discussing public mental health perspectives, it is important to consider consequences of cumulative 
stress and its greater impact on young people from disadvantaged groups.
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This paper presents exploratory findings concerning the susceptibility of young adults to the impact of stress and 
increased risk of experiencing poorer mental health when confronted by the ongoing polycrisis. The concept of 
polycrisis refers to the multiple global and local crises (i.e. COVID-19 pandemic and its health consequences; 
global climate emergency; ongoing wars, especially the war in Ukraine; and the widespread cost-of-living crisis) 
co-occurring and inter-related in a way that exacerbates their degrading effects and causes convergent harm1–8. 
In recent years, the concept of polycrisis—proposed by a historian, Adam Tooze, and a theorist of complexity, 
Edgar Mori—has been gaining popularity within and outside the academic community. However, it was ini-
tially accompanied by some doubts resulting from its weak scientific basis. Although complex, systemic, and 
convergent phenomena pose challenges for investigation, a growing body of scientific evidence has conceptu-
alized polycrisis in causal terms and built research frameworks on the overlapping consequences of multiple 
crises1–8. The concept of polycrisis (including a consideration of multiple crises as inseparable threats that must 
be addressed together) is increasingly used by respected international organizations, including the World Health 
Organization and United Nations Children’s Fund (UNICEF), which recognize polycrisis as a global threat to 
human health9–11. The widespread impact of current global and local crises on mental health is one of the most 
important challenges to public health; this topic is usually discussed in the context of various vulnerabilities7,12–15. 
While young age is generally considered a factor of vulnerability, this study addressed the situation of young 
people in times of polycrisis that creates conditions of multiplied vulnerability12,13,15,16.

While the worsening mental health of young people has been considered a global challenge to public health, 
region-specific knowledge is the most effective for designing tailored interventions17. A recent communication 
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from the European Commission on a comprehensive approach to mental health warns that Europe has been wit-
nessing an unprecedented mental health deterioration among young people16. The responsibility for global crises 
in recent years has been ascribed particularly to the COVID-19 pandemic; displacement and trauma resulting 
from the war in Ukraine; alarming vision of climate change; and poverty, inequalities, and social exclusion4,6,12,16. 
Despite the relatively high resources invested in mental healthcare and the availability of mental health services 
in Europe, mental health conditions remain a significant burden for young people in this region, where suicide 
has become the second most prevalent cause of death in this age group16,17.

Since 2020, numerous empirical studies, reviews, and meta-analyses have shown the prevalent negative 
impact of COVID-19 on mental health worldwide. For example, 36% of the general population reported poor 
mental health18. A recent systematic review of longitudinal studies conducted in 11 countries showed an increase 
in distress and negative affect, and a decrease in mental health among young people, especially teenagers and 
young adults19. In Europe, for example, during the pandemic, depression incidents in young people more than 
doubled16, eating disorders increased considerably, especially in young females, and feelings of loneliness were 
reported by 20% of young people16,17. A longitudinal study of German children and teenagers revealed a signifi-
cant decrease in health-related quality of life and an almost doubled increase in overall mental health problems. 
Most importantly, although the numbers decreased three years after the pandemic, they did not return to pre-
pandemic levels, and young people reported concerns related to other current crises20.

Since before the pandemic, mental health has been extensively discussed in the context of climate change and 
environmental degradation, with the younger generation being perceived as more affected by these occurrences 
and facing a greater risk of subsequent mental health issues16,21. While most of the empirical studies thus far 
have been conducted outside Europe and usually in the regions already deeply affected by climate change-related 
extreme weather events and natural disasters (e.g. children experiencing post-traumatic stress disorder; PTSD 
following Australian wildfires), preliminary analyses of the direct and indirect impacts of environmental degrada-
tion on young people’s mental health have been conducted in the European region22. Importantly, climate change 
awareness, environmental concerns, anticipatory ecological emotions (e.g. climate change anxiety), engagement 
in pro-environmental individual and collective actions, and exposure to environmental communication are 
important value-laden psychological factors that mediate the impact of environmental degradation on young 
people’s mental health in the Global North, including Europe12,23,24. This is the case even if personal experi-
ences of environmental degradation, natural disasters, and extreme weather events are lacking for most young 
people21,25,26. Young people’s sense of responsibility for mitigating the climate crisis in the face of hopelessness, 
helplessness, and witnessing the inaction of decision-makers, as well as experiencing moral dilemmas related to 
climate change when making everyday decisions and plans, may increase the burden of climate change-related 
distress due to moral stress27,28.

The mechanisms by which climate change impacts mental health are complex and multidimensional. While 
research on mental health in terms of causality is generally challenging, it is even more challenging when envi-
ronmental stressors such as crises are taken into consideration. Not only environmental awareness or heatwaves 
but also socio-political tensions or economic burdens resulting from global climate change may affect human 
health and psychological conditions12. Furthermore, various current global and regional crises are constantly 
interacting with the climate crisis, and the burdens they may cause not only interact but also cumulate2–5,12. 
Consequently, the term polycrisis has been coined and used in this context to emphasize the interconnected-
ness of these crises4,6. Therefore, they should not be considered in isolation when their consequences on mental 
health and stress are discussed12,29. The interconnected crises may be hypothesized to cause cumulative stress 
and burden. The well-established notion of cumulative stress incorporates a significant role of environmental 
stressors (including those related to crises) alongside individual stressors and predispositions30–34. The current 
polycrisis may serve as a case study that helps understand future pandemics, social and economic troubles, civil 
and armed conflicts, and the mass migration expected to occur in the future due to the deepening climate crisis4.

It is well recognized that the adverse consequences of crises and destabilization of any kind in global and 
local social and natural environments preliminarily affect regions, communities, groups, and individuals that 
are the most vulnerable and underprivileged (e.g. the lower-income countries in the Global South or ethnic 
minority communities)12,13,35. In the case of individuals, vulnerability to mental health deterioration may be due 
to various disadvantages, often defined in terms of sex and gender, socioeconomic status, or pre-existing health 
conditions12,13,35–37. Thus, the female gender, non-heterosexual orientation, non-binary sexual identity, lower 
socioeconomic status, pre-existing psychiatric diagnosis, disability, migration, and minority backgrounds have 
been associated with generally worse mental health among individuals (i.e. due to marginalization, social exclu-
sion, discrimination, and violence)15,38–52,78. These factors often co-occur and create conditions of intersectionality 
(e.g. females have a lower economic status or transgender individuals suffer from more mental health condi-
tions; Refs.13,15,53). Especially within disadvantaged groups, young age is considered an additional vulnerability 
factor12,15,16,54; this may result from the immature coping mechanisms of a still-developing individual who, in the 
face of a crisis, meets challenges that are difficult to cope with, even as an adult. Second, young people usually 
have less access to resources that help protect individuals’ mental health and maintain resilience55. Therefore, 
young age, when co-existing with other vulnerability factors, creates a multiplied risk for mental health issues 
in times of peace and stability, let alone in an era of polycrisis, as shown separately through the COVID-19 pan-
demic, climate crisis, economic crisis, and civil and armed conflicts12,16,21,29,54. Third, besides the general deterio-
ration in living conditions during unstable times, a brutalization of social relationships and habits is observed in 
the context of any crisis; consequently, discrimination and violence have escalated56–58. In these circumstances, 
vulnerable and disadvantaged young people may find it even more difficult to live in their social and natural 
environment while maintaining good mental health. This may also add to the cumulative stress of the polycrisis.

Existing literature contains information about the worsening mental health conditions of young people 
(including young adults), and young age is considered a vulnerability factor. Previous studies have provided 
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evidence for a greater risk of deteriorating mental health and higher stress levels in individuals belonging to 
disadvantaged groups, and this relationship is emphasized in young people. The novelty of the present study lies 
in addressing stress levels and the mental health of young adults (being college students) in times of cumulative 
stressors arising in the context of polycrisis.

Aims of the study
While polycrisis is expected to affect the mental health of young adults, we examined how the psychological 
responses to the four kinds of crises are associated with their mental health. In particular, we examined whether 
these responses are different among college students from disadvantaged groups (i.e. females and other genders, 
individuals with non-heterosexual orientation, and individuals in unfavorable financial situations) compared 
to other college students. We focused on four recently co-occurring crises—the COVID-19 pandemic, climate 
emergency, war in Ukraine, and the recent cost-of-living crisis—which we examined via four areas of psycho-
logical responses to the crises: sense of proximity to the crises, stress caused by them, sense of responsibility for 
mitigating them, and everyday moral dilemmas regarding them.

Methods
Data
Using convenience sampling, 403 college students were recruited for this study. The minimum sample size was 
calculated based on the number of students in Poland, which was approximately 1,200,000. The inclusion criteria 
were: aged between 21 and 24 years (year of birth: 1999–2002), Polish residence (including living in Poland from 
2019 to 2023), and being a university student. The exclusion criteria were: not having a Polish residence from 
2019 to 2023, aged below 19 and above 24 years, and not being a university student. The age criteria were set to 
investigate emerging adults who graduated from high school and entered university education in 2020 (the most 
severe stage of the COVID-19 crisis).

Data were collected between February and May 2023. An online survey designed in Qualtrics was used. An 
anonymous link to the survey was distributed among students at various universities and faculties in Poland. 
Respondents were informed of the survey’s aim, instructions for participation, and the option to opt out at any 
time. Participation in this study was voluntary. All methods were performed per the relevant guidelines and 
regulations.

In the analytical sample, the proportion of males, females, and other genders was 15.9%, 80.8%, and 3.2%, 
respectively. First-, second-, third-, fourth-, and fifth-grade students accounted for 18.9%, 28.8%, 31.3%, 13.2%, 
and 7.9% of the participants, respectively. The participants were mostly heterosexual (70.5%), living either with 
parents (28.3%) or roommates (29.5%), at least partially financially independent (54.6%), and working either 
occasionally or regularly (30.0% and 42.0%, respectively).

Measures
Psychological response to polycrisis
The psychological responses to each of the four crises were assessed with respect to four areas:

–	 Sense of proximity to each crisis (responses: 1 = I have never heard about it; 2 = I know it only from media 
reports; 3 = Someone I know was affected by it; 4 = I was affected by it),

–	 Stress caused by each crisis (1 = I do not feel stressed about it at all; 2 = I rather do not feel stressed about it; 
3 = I feel stressed about it a little bit; 4 = I feel stressed about it very much),

–	 Responsibility felt for mitigating each crisis (1 = I do not feel responsible for it at all; 2 = I rather do not feel 
responsible for it; 3 = I feel somewhat responsible; 4 = I feel highly responsible),

–	 Experiencing everyday moral dilemmas regarding each crisis (1 = never, 2 = rarely, 3 = often, 4 = daily).

This resulted in 16 crisis-related variables (four crises × four areas). For each area, a summary index of effects 
was constructed (by summing up responses across the four crises) to assess the cumulative response to the crises 
in each area. Consequently, four variables were constructed: sense of proximity to crises, stress due to crises, 
sense of responsibility for mitigating the crises, and everyday moral dilemmas related to crises (range 4–16; the 
higher the score, the more affected the individuals).

Self‑assessment of physical and mental health
A two-item health subscale based on the Flourishing Index was used (Cronbach’s alpha = 0.8459). This instru-
ment has been conceptualized to capture complete well-being and comprises five two-item scales: happiness 
and life satisfaction, meaning and purpose in life, character and virtue, social connectedness, and health. The 
psychometric properties of the instrument have been positively evaluated in culturally distinct populations60 
and its single items have proved useful in various studies on well-being and health (e.g. Refs.61–63. Respondents 
respond to two questions: In general, how would you rate your physical health? 0 = Poor, 10 = Excellent; How 
would you rate your overall mental health? 0 = Poor, 10 = Excellent. The total score is derived as a simple average. 
Higher scores reflect better self-assessment of health.

Negative affect
The negative affectivity subscale of the Polish adaptation of the Personality Inventory for the International Clas-
sification of Diseases 11th Revision (ICD-11; PiCD) was used64. This subscale comprises 12 items. Respond-
ents respond on a five-point Likert scale (1 = strongly disagree, 5 = strongly agree). The total score for negative 
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affectivity is computed as the simple average of the 12 items (Cronbach’s alpha = 0.87). Higher scores reflect 
stronger negative affectivity.

Depression
Depression was assessed using the Polish version of the Brief Symptoms Inventory 18 (BSI-1865). The BSI-18 
comprises 18 items, including six for depression assessment, each rated on a five-point scale (0 = Not at all, 
4 = Extremely). Respondents provide information on the frequency of some of the core symptoms of depres-
sion experienced over the preceding seven days. The total depression score is derived as a simple average of the 
depression items (Cronbach’s alpha = 0.85). Higher scores correspond to more severe symptoms.

Disadvantaged groups
These groups were defined according to gender (male vs. female vs. other), sexual orientation (heterosexual vs. 
non-heterosexual—including homosexual, bisexual, asexual, and other), and financial situation (self-assessment 
of financial situation in the last year dichotomized into favorable—very good, good, fair—and difficult—very 
difficult, difficult, moderately difficult).

Statistical analysis
To investigate the psychological response to polycrisis, we examined the co-occurrence of responses to the crises 
under study, specifically in terms of sense of proximity, induced stress, perceived responsibility, and experienced 
moral dilemmas. This was achieved by reporting the prevalence of experiences related to a certain number of 
crises within each area.

To evaluate the associations between polycrisis responses and demographic characteristics (used to define 
disadvantaged groups), along with potential mental health confounding factors, we employed an outcome-wide 
analysis as suggested by VanderWeele et al.66. We scrutinized 20 outcomes in total, which consisted of 16 indi-
vidual crisis-related variables and four cumulative crisis variables. This all-encompassing analysis allowed us to 
discern the structure of associations that might otherwise remain hidden if only a single outcome was analyzed. 
Moreover, this strategy promotes the publication of non-significant and negative results. These results, often 
absent in published research, help to counteract the so-called publication bias, as noted by Fanelli67. For 16 
individual crisis-related outcomes, the ordered logit regression model was applied and odds ratios were reported. 
For four cumulative crisis outcomes, the linear regression model was applied and unstandardized regression 
coefficients were reported.

Ethics approval
This study was approved by the Research Ethics Committee of the Faculty of Philosophy of Jagiellonian University 
(no. 221.0042 26-23) and registered with Clinical Trials (no. NCT05930652).

Consent
Informed consent was obtained from all the participants of this study.

Results
Table 1 presents the descriptive statistics for the individual crisis-related variables (categorical variables). Table 2 
presents the descriptive statistics for the cumulative psychological responses to the crises and for mental health 
outcomes, and Table 3 shows the Pearson’s correlation for other study variables (continuous variables). Supple-
mentary Table S1 presents the comparison of means for continuous outcomes (cumulative responses to crisis 
variables) and mental health outcomes between groups distinguished based on gender, sexual orientation, and 
financial situation. Out of the 403 young adults we surveyed, 6% indicated that they were directly (personally) 
influenced by all four types of crises under study, which included the COVID-19 pandemic, the conflict in 
Ukraine, the economic downturn, and climate emergency (being personally influenced constitutes the most 
intensive response in terms of the sense of proximity to the crises). Roughly a quarter (25.3%) reported they were 
directly affected by three out of the four crises, while 32.3% were affected by two, and 24.6% by just one crisis. 
There were 11.9% who did not report being directly affected by any crisis. When it came to crisis-induced stress, 
only 2.0% of the participants reported experiencing high stress levels due to all the examined crises. Meanwhile, 
4.2% indicated high stress levels caused by three crises, 18.6% by two crises, and 31.0% by one crisis. Notably, a 
significant percentage (44.2%) did not report experiencing high stress levels due to any of the crises. As for the 
sense of responsibility toward the crises, most respondents did not report feeling a high level of responsibility for 
any of the crises. Nonetheless, 24.6% of respondents felt strongly responsible for mitigating one crisis, 11.2% for 
two crises, 1.5% for three crises, and a small fraction (1.3%) felt a high level of responsibility for mitigating all the 
crises. In terms of experiencing everyday moral dilemmas, 1.0% of the surveyed college students reported such 
daily experiences in relation to all four crises. Meanwhile, 0.5% related them to three crises, 4.0% to two crises, 
17.4% to one crisis, and a substantial 77.2% reported no everyday moral dilemmas concerning any of the crises.

The incidence of concurrent psychological responses related to multiple crises significantly increased when 
more than just the most intense response was considered. When the two most intense response options were 
taken into account, 36.2% of the surveyed students reported a sense of proximity for all four crises. Furthermore, 
24.3% of students reported feeling stressed or extremely stressed by all four crises. The feeling of being somewhat 
responsible or very much responsible for mitigating the crises was expressed by 19.3% of the students. Addition-
ally, 7.2% of the respondents reported experiencing everyday moral dilemmas related to all four crises at least 
often. Detailed statistics are presented in Supplementary Table S2 in the Supplementary Material.
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The results from the logit regression model for 16 individual crisis-related outcomes are presented in Table S3 
in the Supplementary Material. Odds ratios (OR) along with 95% confidence intervals (CI) and p-values were 
provided for each predictor variable. Females had significantly higher odds of experiencing (a) COVID-related 
stress (OR = 2.156, p = 0.007), (b) war-related stress (OR = 2.003, p = 0.015), and (c) climate change-related stress, 
compared to males. They also had significantly higher odds of feeling responsible for mitigating the climate crisis 

Table 1.   Descriptive statistics for the individual psychological responses to the crises (N = 403).

Crisis Response option

Sense of proximity I have never heard Known only from the media Someone I know was affected I have been affected/experienced it

 Proximity of the Covid-19 pandemic 0.74 4.96 26.30 67.99

 Proximity of the war in Ukraine 0.50 34.24 53.10 12.16

 Proximity of the economic crisis 0.50 16.38 18.86 64.27

 Proximity of the ecological crisis 1.24 47.39 6.95 44.42

Stress Not at all stressful Rather not stressful Stressful Very stressful

 Stress due to the Covid-19 pandemic 15.63 47.15 29.28 7.94

 Stress due to the war in Ukraine 4.71 23.08 49.63 22.58

 Stress due to the economic crisis 2.48 13.65 48.64 35.24

 Stress due to the ecological crisis 6.95 23.08 46.9 23.08

Sense of responsibility I do not feel responsible at all I rather do not feel responsible I feel somewhat responsible I feel highly responsible

 Responsibility for the Covid-19 pandemic 15.63 35.73 40.2 8.44

 Responsibility for the war in Ukraine 10.67 34.24 43.42 11.66

 Responsibility for the economic crisis 14.39 42.68 34.74 8.19

 Responsibility for to the ecological crisis 7.2 19.6 45.16 28.04

Experiencing everyday moral dilemmas Never Rarely Often Daily

 Everyday moral dilemmas related to the 
Covid-19 pandemic 32.01 49.88 16.63 1.49

 Everyday moral dilemmas related to the 
war in Ukraine 27.3 44.17 24.07 4.47

 Everyday moral dilemmas related to the 
economic crisis 24.81 33.25 30.77 11.17

 Everyday moral dilemmas related to the 
ecological crisis 14.64 31.27 40.45 13.65

Table 2.   Descriptive statistics for cumulative psychological responses to the crises and mental health variables.

Variable Range Mean SD p25 Median p75 Skewness

Sense of proximity to crises 4–16 12.80 1.99 11.00 13.00 14.00  − 0.44

Stress due to crises 4–16 11.22 2.21 10.00 12.00 13.00  − 0.51

Sense of responsibility for crises 4–16 10.28 2.38 9.00 11.00 12.00  − 0.38

Everyday moral dilemmas related to crises 4–16 8.75 2.56 7.00 9.00 10.00 0.02

Negative affect 1–5 3.35 0.78 2.92 3.33 3.92  − 0.38

Depression symptoms 0–4 3.48 1.38 2.50 3.50 4.33 0.14

Self-assessment of physical & mental health 0–10 5.94 1.80 5.00 6.00 7.50  − 0.33

Table 3.   Pearson’s correlations between the variables (N = 403). *p < 0.05; **p < 0.01; ***p < 0.001.

1 2 3 4 5 6 7

1 Sense of proximity to crises 1.00

2 Stress due to crises 0.44*** 1.00

3 Sense of responsibility for mitigating crises 0.36*** 0.54*** 1.00

4 Everyday moral dilemmas related to crises 0.31*** 0.56*** 0.61*** 1.00

5 Negative affect 0.15*** 0.27*** 0.08 0.15*** 1.00

6 Depression symptoms 0.17*** 0.19*** 0.11* 0.20*** 0.55*** 1.00

7 Self-assessment of physical & mental health  − 0.21***  − 0.25***  − 0.09  − 0.17***  − 0.52***  − 0.54*** 1.00

8 Financial situation  − 0.16**  − 0.27***  − 0.15**  − 0.16**  − 0.11*  − 0.13* 0.21***
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(OR = 2.204, p = 0.005), and of experiencing everyday moral dilemmas related to the climate crisis (OR = 2.240, 
p = 0.005) and war (OR = 1.832, p = 0.038).

Other gender individuals had significantly lower odds (OR = 0.223, p = 0.023) of the sense of proximity of the 
COVID-19 crisis compared to males. They also had significantly higher odds of experiencing economic crisis-
related stress (OR = 5.658, p = 0.014) and everyday moral dilemmas related to the economic crisis (OR = 6.787, 
p = 0.004), compared to males and females.

Non-heterosexual individuals had significantly higher odds of the sense of proximity of the (a) COVID-19 
crisis (OR = 2.119, p = 0.010), (b) economic crisis (OR = 2.016, p = 0.009), (c) climate crisis (OR = 1.938, p = 0.006), 
as well as higher odds of stress related to the climate crisis (OR = 1.605, p = 0.037), compared to heterosexual indi-
viduals. They also had significantly higher odds of feeling responsible for mitigating climate change (OR = 2.859, 
p = 0.000) and experiencing everyday moral dilemmas related to the climate crisis (OR = 2.333, p = 0.000).

Individuals in an unfavorable financial situation had significantly higher odds of (a) the sense of proxim-
ity of war (OR = 1.707, p = 0.000) and economic crisis (OR = 2.701, p = 0.000); (b) stress related to COVID-19 
(OR = 2.543, p = 0.000), war (OR = 1.695, p = 0.000), and the economic crisis (OR = 3.226, p = 0.000); (c) feeling 
responsible for mitigating the COVID-19 crisis (OR = 1.701, p = 0.015); and (d) experiencing everyday moral 
dilemmas related to the COVID-19 crisis (OR = 1.840, p = 0.007) and economic crisis (OR = 1.836, p = 0.005).

The logistic regression analysis indicated that there were several significant associations between self-reported 
physical and mental health status and (a) the sense of proximity of the economic crisis (OR = 0.731, p = 0.000), 
(b) stress related to COVID-19 (OR = 0.869, p = 0.050) and the economic crisis (OR = 0.730, p = 0.000), and (c) 
sense of responsibility for mitigating the economic crisis (OR = 0.841, p = 0.016), after controlling for other 
relevant variables. Better self-reported health was associated with lower odds of reporting the above-mentioned 
outcomes. Negative affect was significantly associated with stress related to war (OR = 1.725, p = 0.001). Depres-
sion was significantly associated with the sense of proximity of COVID-19 (OR = 1. 275, p = 0.025) and climate 
change-related stress (OR = 1. 348, p = 0.001).

Analysis using a linear regression model revealed significant associations between gender, sexual orientation, 
financial situation, health status, and different dimensions of four cumulative crisis outcomes (Table 4). Being 
female was positively associated with heightened stress levels, a sense of responsibility, and experiencing everyday 
moral dilemmas related to the cumulative crises. Individuals with a non-heterosexual orientation reported an 
increased sense of proximity and responsibility for mitigating cumulative crises. Experiencing an unfavorable 
financial situation was also significantly associated with higher stress levels, a greater sense of proximity, and 
responsibility for mitigating cumulative crises. Individuals with better self-reported health tended to report lower 
stress and perceived proximity of cumulative crises. Depression showed a positive association with the sense of 
responsibility for mitigating cumulative crises. Negative affect was not associated with any type of response to 
the cumulative crises. The analysis revealed that gender, sexual orientation, financial situation, and self-assessed 
health status collectively accounted for a significant proportion of the variance in the psychological responses 
to crisis perceptions and improved the models’ predictive accuracy. As indicated by the R-squared values rang-
ing from 0.059 to 0.174 (Table 4), the included predictors explained between 5.9 and 17.4% of the variability in 
cumulative crisis outcomes across different dimensions.

Discussion
This study aimed to determine the extent to which four co-occurring crises (COVID-19, war in Ukraine, eco-
nomic crisis, and ecological crisis) affected young adults (being college students) in Poland. We were particularly 
interested in four distinct areas of the psychological response to polycrisis: sense of proximity, stress caused, 
sense of responsibility for mitigating the crises, and everyday moral dilemmas related to them (while sense of 
responsibility and experiencing everyday moral dilemmas may account for a comprehensive area of moral stress).

We supplemented this evidence by showing a co-occurrence of psychological responses to COVID-19, war in 
Ukraine, economic crisis, and ecological crises in all four areas of response to the polycrisis. This suggests that if 
young adults (from our sample of college students) exhibit a psychological response to any crisis, it is more likely 
to be a reaction to multiple crises simultaneously. For instance, when individuals report stress related to a crisis, 
it is more common for them to experience stress stemming from two, three, or even four concurrent crises. It 
may be interpreted as initial evidence for the polycrisis being associated with cumulative stress constituted by 
interrelated stressors, and not only a potential source of several distinct stressors. In the scholarship on crises, 
it is argued that various concurrent global and local crises interact and reinforce each other; their emergent 
character constitutes a polycrisis and calls for special measures4. Consequently, the psychological response to 
this situation can be constituted by interacting and mutually reinforcing stressors, in contrast to single stressors 
induced by individual crises. This calls for further research, which can nevertheless draw inspiration from existing 
scholarship on cumulative stress both related and unrelated to crises, e.g. Refs.30–34. This not only suggests that 
various environmental (and personal) stressors accumulate and contribute to a heightened stress response and 
negative consequences for the health and well-being of an individual, but also that the accumulation of stressors 
may mitigate the protective effects of certain personal characteristics and other resources that enable positive 
stress coping30. Additionally, in young people (including young adults), the accumulation of stressors may pre-
vent the ongoing development of positive stress coping mechanisms30,68. Taking into account the universality of 
environmental stressors associated with local and global crises, the cumulative stress associated with polycrisis 
seems to be of relevance to various stakeholders, including public health scholars and policymakers involved 
in the issue of population resilience in times of the polycrisis. When discussing public health perspectives, it is 
important to consider the indirect costs associated with the mental health consequences of cumulative stress 
among young people growing up during times of polycrisis.
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We focused on college students from disadvantaged groups (i.e. females and other gender individuals, those 
with a non-heterosexual orientation, and those with an unfavorable economic situation). We showed that these 
individuals reported a stronger negative psychological response in all examined areas compared with other col-
lege students. Our results—presented in a new context of cumulative stress related to polycrisis—corroborate 
prior findings that emphasize that individuals from vulnerable groups may be more prone to stress and mental 
health deterioration in the face of various singular29,69–74 and interrelated crises, including the climate crisis and 
cost-of-living crisis12,16,54,75,76.

Our results also showed that young people from disadvantaged groups experienced higher levels of negative 
affect and depressive symptoms and worse self-evaluated physical and mental health. As expected, in our study, 
the difficult financial situation of young adults comprised a vulnerability factor for mental health deterioration 
in all stress areas and dimensions of mental health examined. This finding was in line with prior studies showing 
that lower economic status was the most unquestionable and universal predictor of stress and deteriorated mental 
health29,77–80. We confirmed its significance in relation to the cumulative stress of the polycrisis experienced by 
young adults (being college students). This, in turn, implies that economic status, along with other vulnerability 
factors, should be addressed when designing tailored mental health interventions related to a polycrisis in Poland 
and Europe17. Next, our results showing that male college students in Poland experience more favorable mental 
health conditions than females and other genders, corroborate previous findings on the associations between 
gender and stress. They showed that women, including young women, have higher levels of stress and decreased 
mental health due to a combination of biological and social determinants, more stressful life events, more 
responsibilities and social demands toward their various life roles, and a greater risk of marginalization39,81. Fur-
thermore, women and girls experience harassment, discrimination, and violence more frequently than men81–84. 
They also have a systematically lower socioeconomic status and limited access to various resources85–88. This 
is why the female gender is one of the criteria for social disadvantage, which may also be a reason for women 
experiencing minority stress, especially when belonging to other minority groups89.

Table 4.   Associations between psychological responses for crises and demographic and mental health 
variables (N = 371).

Descriptive variables

Sense of proximity to crises Stress due to crises Sense of responsibility for crises
Everyday moral dilemmas related to 
crises

β β β β

95% CI 95% CI 95% CI 95% CI

p-value p-value p-value p-value

Gender (ref. = male)

 Female

1.204 3.380*** 2.620** 2.678**

(0.670–2.164) (1.827–6.254) (1.299–5.283) (1.269–5.651)

0.533  < .001 0.007 0.010

 Other

0.588 2.086 1.248 2.520

(0.173–1.993) (0.579–7.516) (0.289–5.379) (0.532–11.94)

0.393 0.260 0.766 0.244

Sexual orientation (ref. = heterosexual)

 Non-heterosexual

2.161** 1.153 1.923* 1.440

(1.368–3.412) (0.713–1.862) (1.113–3.323) (0.805–2.578)

0.001 0.561 0.019 0.219

Financial situation (ref. = favorable)

 Unfavorable

1.633* 3.028*** 1.691 1.864*

(1.048–2.546) (1.900–4.826) (0.994–2.878) (1.059–3.282)

0.031  < .001 0.053 0.031

Self-assessment of physical and mental 
health

0.845* 0.809** 0.903 0.882

(0.731–0.976) (0.695–0.942) (0.760–1.074) (0.734–1.061)

0.022 0.006 0.249 0.182

Negative affect

0.977 1.299 0.862 0.908

(0.702–1.360) (0.918–1.838) (0.580–1.281) (0.595–1.383)

0.892 0.140 0.461 0.651

Depression symptoms

1.089 1.001 1.091 1.289*

(0.905–1.311) (0.824–1.216) (0.874–1.363) (1.018–1.633)

0.367 0.992 0.439 0.0352

Constant

488,583*** 27,037*** 21,667*** 2449***

(91,326–2,614,000) (4650–157,204) (2913–161,186) (289.1–20,739)

0 0 0 0

R-squared 0.093 0.174 0.059 0.081
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Minority stress (alongside the burden and trauma resulting from experiences of discrimination and vio-
lence) helps explain mental health disparities, especially among gender and sexual orientation minority 
groups15,38,41–45,48–52,90. Although we did not directly measure minority stress in our study, we hypothesize that 
minority stress may add to the cumulative stress and partly explain worse mental health conditions and higher 
stress levels in young adults (being college students), namely females and other genders and individuals with non-
heterosexual orientations, as shown in our study. However, this hypothesis should be verified in future studies. 
Future studies should also explore the mechanisms underlying this assumed cumulative effect of minority stress 
and psychological responses to polycrisis. This would help understand the complexity regarding the vulnerability 
of disadvantaged young people to climate change-related mental health impacts12. The most likely explanations 
may be based on increasingly scarce resources to which disadvantaged groups have even more difficult access, 
and on psychological evidence that various stressors in life are cumulative68,91–93. Importantly, the psychological 
understanding of various life and environmental stressors includes an individual’s subjective evaluation of events 
and biological readiness to react in a distressed way94.

However, the sensitizing aspect of awareness and a value-based sense of responsibility may also be considered 
in this context12,23,24. Previous research on lesbian, gay, bisexual, and transgender (LGBT) and feminist activism 
explains the awareness and sensitivity of non-heteronormative individuals, and their involvement in working 
for the LGBT community and supporting a more general cause of equity and social justice95,96. Although such 
activism is only a specific expression of a sense of responsibility for social causes, our results indicated that a 
general sense of responsibility for mitigating crises and moral dilemmas in the face of everyday decision-making 
related to crises was stronger and more pronounced in disadvantaged groups of the examined young people 
(being college students), which was in line with the aforementioned findings. Additionally, minority stress, like 
any other type of stress, may psychologically sensitize young people to become more aware of and concerned 
about local and global crisis situations that induce a threat of suffering and injustice. Consequently, their stress 
levels, including moral stress, may be exacerbated. These issues should be verified in future research and subse-
quently be discussed in the context of mental health interventions and prevention, which may be of relevance 
for various stakeholders, including mental health practitioners (psychologists, psychotherapists, medical doctors 
etc.), social workers, and educators. Importantly, the misinterpretation of gender and sexual orientation as simple 
predictors of mental health must be avoided. Being a female and of other gender, and having a non-heterosexual 
orientation were associated with a greater burden of stress and suffering, and may contribute to worse mental 
health (based on the mechanisms addressed above); linking them unequivocally to mental symptoms and dis-
orders would be false and perpetuate discrimination. Further application of the results should reflect how to 
support young people from disadvantaged groups in their awareness, sensitivity, and involvement in working 
for various social and environmental causes, to protect their mental health and ensure that mental health and 
educational interventions are just.

Conclusions
This research aimed to examine whether the impact of polycrisis on mental health is greater in young adults 
from disadvantaged groups (females and other genders, individuals with non-heterosexual orientation, and 
individuals in unfavorable financial situation) than in other young adults. Our results revealed a greater impact 
on disadvantaged young adults in four areas: sense of proximity to the crises, stress caused by them, sense of 
responsibility for mitigating them, and everyday moral dilemmas regarding them. They also suffered more in 
terms of negative affectivity, depressive symptoms, and subjective physical and mental health.

Limitations of the study
This study had certain limitations that are discussed in this section. However, the study is part of a larger project 
that aims to examine psychosocial and clinical aspects of the cumulative stress of polycrisis among young people 
in Poland. The results presented in this paper come from the pilot stage of the larger project and explore the issue, 
while providing first evidence that serves to determine directions for further research. Therefore, future data will 
be collected and additional evidence will be presented, and the current limitations of the study shall be addressed.

First, despite being common in pilot studies, the use of a convenience sample is a limitation of the study com-
pared to using a representative sample of college students or young adults in Poland. The use of cross-sectional 
data prevented the formulation of causal conclusions. In particular, the results of higher levels of negative affect, 
depression symptoms, and worse self-evaluated physical and mental health in college students from disad-
vantaged groups are difficult to unambiguously interpret as being linked to polycrisis rather than the general 
unfavorable situation of these groups. Additional data collection tools and more advanced analyses are required 
to obtain conclusive results in this respect; for example, the mediating role of generalized anxiety and depressive 
symptoms in experiencing the cumulative stress of polycrisis should be addressed. Furthermore, subsequent 
studies can focus on distinct areas of cumulative stress (i.e. sense of proximity to crises, crises-related stress, 
and moral stress related to crises) and their specific associations with mental health. Collecting longitudinal 
data may enable the identification of the causes and consequences of cumulative stress of polycrisis. Moreover, 
including qualitative analysis in subsequent studies would help go beyond self-reported data and allow for a 
better understanding of the specificity of the psychological response to polycrisis in young adults. As a sense 
of responsibility and everyday experiences of moral dilemmas were addressed as elements of crises-related 
moral stress in young adults, it would be interesting to approach them from a theoretical perspective of moral 
developmental psychology.

Second, this study examined a limited number of mental health measures. Including other measures of 
mental health (e.g. symptoms of anxiety65), well-being, and human flourishing59 would be beneficial. Not only 
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would it provide evidence on mental health risk factors, but also on potential protective factors in disadvantaged 
young adults.

Third, this study examined only selected groups of disadvantaged young adults. Future studies should address 
the psychological response to polycrisis in individuals with pre-existing mental health conditions, which might 
determine the psychological response to the burden of polycrisis in various ways97,98. Another group worth con-
sidering is individuals with migrant and refugee backgrounds. In Poland, a comparatively monoethnic country, 
the war and earlier unrest in Ukraine have resulted in considerable migrant and refugee inflows (including 
many young people) since 201499,100. Additionally, young people from rural areas compared with those of urban 
residence and origin are worth examining101,102. Finally, this study examined only a selected group of college 
students. Although they were from various universities, faculties, and cities in Poland, our results can be inter-
preted only concerning the young people who participated in our study. Furthermore, higher education has been 
recognized as a protective factor against poor mental health. While the level of higher education in Poland is 
high, with most individuals aged 18–24 studying at universities or enrolled in higher education institutions103, 
looking beyond this group in a future investigation of young adults’ mental health, stress, and well-being will 
certainly provide more generalized results.

Data availability
Data used for this study are stored in Jagiellonian University Repository and may be available upon request. If 
someone wants to request the data from this study, please contact Bernadetta Izydorczyk.

Received: 10 October 2023; Accepted: 9 April 2024

References
	 1.	 Henig, D. & Knight, D. M. Polycrisis: Prompts for an emerging worldview. Anthropol. Today 39, 3–6 (2023).
	 2.	 Søgaard Jørgensen, P. et al. Evolution of the polycrisis: Anthropocene traps that challenge global sustainability. Philos. Trans. R. 

Soc. Lond. B Biol. Sci. 379, 20220261 (2024).
	 3.	 Winkler, H. & Jotzo, F. Climate policy in an era of polycrisis and opportunities in systems transformations. Clim. Policy 23, 

1213–1215 (2023).
	 4.	 Lawrence, M. et al. Global polycrisis: The causal mechanisms of crisis entanglement. Glob. Sustain. 7, 1–16 (2024).
	 5.	 Hoyer, D. et al. Navigating polycrisis: Long-run socio-cultural factors shape response to changing climate. Philos. Trans. R. Soc. 

Lond. B Biol. Sci. 378, 20220402 (2023).
	 6.	 Lawrence, M., Janzwood, S. & Homer-Dixon, T. What Is a Global Polycrisis? version 2.0. Discussion Paper 2022–4. Cascade 

Institute. https://​casca​deins​titute.​org/​techn​ical-​paper/​what-​is-a-​globa​lpoly​crisis/.
	 7.	 Dinan, S., Béland, D. & Howlett, M. How useful is the concept of polycrisis? Lessons from the development of the Canada 

emergency response benefit during the COVID-19 pandemic. Policy Des. Pract. https://​doi.​org/​10.​1080/​25741​292.​2024.​23164​
09 (2024).

	 8.	 Tainter, J. A. Social complexity and sustainability. Ecol. Complex. 3, 91–103 (2006).
	 9.	 Daily. Intergovernmental science-policy platform on biodiversity and ecosystem services (IPBES). Climate change/biodiversity 

loss: Inseparable threats to humanity that must be addressed together. ScienceDaily. Science. www.​scien​cedai​ly.​com/​relea​ses/​
2018/​11/​18111​51449​49.​htm (2018).

	 10.	 Pries, A. R. In times of crisis. https://​www2.​world​healt​hsumm​it.​org/​filea​dmin/​user_​upload/​4_​Docum​ents/4.​14_​2022/​Health_​
is_a_​polit​ical_​choic​e_-_​In_​Times_​of_​Crisis_​by_​Axel_​R._​Pries.​pdf.

	 11.	 UNICEF. Prospects for Children in the Polycrisis: A 2023 Global Outlook (2023).
	 12.	 Lawrance, E. L., Thompson, R., Newberry Le Vay, J., Page, L. & Jennings, N. The impact of climate change on mental health and 

emotional wellbeing: A narrative review of current evidence, and its implications. Int. Rev. Psychiatry 34, 443–498 (2022).
	 13.	 Kuran, C. H. A. et al. Vulnerability and vulnerable groups from an intersectionality perspective. Int. J. Disaster Risk Reduc. 50, 

101826 (2020).
	 14.	 Trondal, J., Riddervold, M. & Newsome, A. Polycrisis and resilience in the European Union: Covid-19 and avenues for future 

studies. In The Politics of Legitimation in the European Union (eds Lord, C. et al.) 265–280 (Routledge, 2022).
	 15.	 Scandurra, C. et al. Gender identity milestones, minority stress and mental health in three generational cohorts of Italian binary 

and nonbinary transgender people. Int. J. Environ. Res. Public Health 18, 9057 (2021).
	 16.	 European Commission. Communication from the Commission to the European Parliament, the Council, the European Eco-

nomic and Social Committee and the Committee of the Regions on a comprehensive approach to mental health. Com 298 final 
(2023).

	 17.	 Neufeld, S. A. S. The burden of young people’s mental health conditions in Europe: No cause for complacency. Lancet Reg. Health 
Eur. 16, 100364 (2022).

	 18.	 de Sousa, G. M. et al. Mental health in COVID-19 pandemic: A meta-review of prevalence meta-analyses. Front. Psychol. 12, 
703838 (2021).

	 19.	 Kauhanen, L. et al. A systematic review of the mental health changes of children and young people before and during the 
COVID-19 pandemic. Eur. Child Adolesc. Psychiatry 32, 995–1013. https://​doi.​org/​10.​1007/​s00787-​022-​02060-0 (2023).

	 20.	 Ravens-Sieberer, U. et al. Three years into the pandemic: Results of the longitudinal German COPSY study on youth mental 
health and health-related quality of life. Front. Public Health 11, 1129073 (2023).

	 21.	 Hayes, K., Blashki, G., Wiseman, J., Burke, S. & Reifels, L. Climate change and mental health: Risks, impacts and priority actions. 
Int. J. Ment. Health Syst. 12, 28 (2018).

	 22.	 Clemens, V., von Hirschhausen, E. & Fegert, J. M. Report of the intergovernmental panel on climate change: Implications for 
the mental health policy of children and adolescents in Europe—A scoping review. Eur. Child Adolesc. Psychiatry 31, 701–713 
(2022).

	 23.	 Conner, J. O., Crawford, E. & Galioto, M. The mental health effects of student activism: Persisting despite psychological costs. 
J. Adolesc. Res. 38, 80–109 (2023).

	 24.	 Charlson, F. et al. Climate change and mental health: A scoping review. Int. J. Environ. Res. Public Health 18, 4486 (2021).
	 25.	 Kałwak, W. & Weihgold, V. The relationality of ecological emotions: An interdisciplinary critique of individual resilience as 

psychology’s response to the climate crisis. Front. Psychol. 13, 823620 (2022).
	 26.	 Budziszewska, M. & Kałwak, W. Climate depression. Critical analysis of the concept. Psychiatr. Pol. 56, 171–182 (2022).

https://cascadeinstitute.org/technical-paper/what-is-a-globalpolycrisis/
https://doi.org/10.1080/25741292.2024.2316409
https://doi.org/10.1080/25741292.2024.2316409
http://www.sciencedaily.com/releases/2018/11/181115144949.htm
http://www.sciencedaily.com/releases/2018/11/181115144949.htm
https://www2.worldhealthsummit.org/fileadmin/user_upload/4_Documents/4.14_2022/Health_is_a_political_choice_-_In_Times_of_Crisis_by_Axel_R._Pries.pdf
https://www2.worldhealthsummit.org/fileadmin/user_upload/4_Documents/4.14_2022/Health_is_a_political_choice_-_In_Times_of_Crisis_by_Axel_R._Pries.pdf
https://doi.org/10.1007/s00787-022-02060-0


10

Vol:.(1234567890)

Scientific Reports |         (2024) 14:8757  | https://doi.org/10.1038/s41598-024-59325-8

www.nature.com/scientificreports/

	 27.	 Skeirytė, A., Krikštolaitis, R. & Liobikienė, G. The differences of climate change perception, responsibility and climate-friendly 
behavior among generations and the main determinants of youth’s climate-friendly actions in the EU. J. Environ. Manag. 323, 
116277 (2022).

	 28.	 Hickman, C. et al. Climate anxiety in children and young people and their beliefs about government responses to climate change: 
A global survey. Lancet Planet. Health 5, e863–e873 (2021).

	 29.	 Broadbent, P. et al. The public health implications of the cost-of-living crisis: Outlining mechanisms and modelling consequences. 
Lancet Reg. Health Eur. 27, 100585 (2023).

	 30.	 Jaffee, S. R., Caspi, A., Moffitt, T. E., Polo-Tomás, M. & Taylor, A. Individual, family, and neighborhood factors distinguish 
resilient from non-resilient maltreated children: A cumulative stressors model. Child Abuse Negl. 31, 231–253 (2007).

	 31.	 Bierman, A., Upenieks, L., Glavin, P. & Schieman, S. Accumulation of economic hardship and health during the COVID-19 
pandemic: Social causation or selection?. Soc. Sci. Med. 275, 113774 (2021).

	 32.	 Rudenstine, S. et al. Suicidal ideation during COVID-19: The contribution of unique and cumulative stressors. Psychiatry Res. 
310, 114475 (2022).

	 33.	 Mann, F. D., Cuevas, A. G. & Krueger, R. F. Cumulative stress: A general “s” factor in the structure of stress. Soc. Sci. Med. 289, 
114405 (2021).

	 34.	 Tambling, R. R. et al. Measuring cumulative stressfulness: Psychometric properties of the COVID-19 Stressors Scale. Health 
Educ. Behav. 48, 20–28 (2021).

	 35.	 Mechanic, D. & Tanner, J. Vulnerable people, groups, and populations: Societal view. Health Aff. (Millwood) 26, 1220–1230 
(2007).

	 36.	 Waisel, D. B. Vulnerable populations in healthcare. Curr. Opin. Anaesthesiol. 26, 186–192 (2013).
	 37.	 Grady, C. Vulnerability in research: Individuals with limited financial and/or social resources. J. Law Med. Ethics 37, 19–27 

(2009).
	 38.	 Hoy-Ellis, C. P. Minority stress and mental health: A review of the literature. J. Homosex. 70, 806–830 (2023).
	 39.	 Kessler, R. C., McLeod, J. D. & Wethington, E. The costs of caring: A perspective on the relationship between sex and psychologi-

cal distress. In Social Support: Theory Research and Applications (ed. Sarason, I. G.) 491–506 (Springer, 1985).
	 40.	 Santow, G. Social roles and physical health: The case of female disadvantage in poor countries. Soc. Sci. Med. 40, 147–161 (1995).
	 41.	 Bracke, P., Delaruelle, K., Dereuddre, R. & Van de Velde, S. Depression in women and men, cumulative disadvantage and gender 

inequality in 29 European countries. Soc. Sci. Med. 267, 113354 (2020).
	 42.	 Schmitt, M. T., Branscombe, N. R., Kobrynowicz, D. & Owen, S. Perceiving discrimination against one’s gender group has dif-

ferent implications for well-being in women and men. Pers. Soc. Psychol. Bull. 28, 197–210 (2002).
	 43.	 Vigod, S. N. & Rochon, P. A. The impact of gender discrimination on a Woman’s Mental Health. EClinicalmedicine 20, 100311 

(2020).
	 44.	 Klonoff, E. A., Landrine, H. & Campbell, R. Sexist discrimination may account for well-known gender differences in psychiatric 

symptoms. Psychol. Women Q. 24, 93–99 (2000).
	 45.	 Belle, D. & Doucet, J. Poverty, inequality, and discrimination as sources of depression among U. S. women. Psychol. Women Q. 

27, 101–113 (2003).
	 46.	 Marmot, M. & Bell, R. The socioeconomically disadvantaged. Soc. Injustice Public Health https://​doi.​org/​10.​1093/​acprof:​oso/​

97801​95171​853.​003.​0002 (2006).
	 47.	 Thorne, N. et al. A comparison of mental health symptomatology and levels of social support in young treatment seeking 

transgender individuals who identify as binary and non-binary. Int. J. Transgend. 20, 241–250 (2019).
	 48.	 Smith, S. K. Transgender and gender nonbinary persons’health and well-being: Reducing minority stress to improve well-being. 

Creat. Nurs. 26, 88–95 (2020).
	 49.	 Meyer, I. H. Prejudice, social stress, and mental health in lesbian, gay, and bisexual populations: Conceptual issues and research 

evidence. Psychol. Bull. 129, 674–697 (2003).
	 50.	 Fingerhut, A. W., Peplau, L. A. & Gable, S. L. Identity, minority stress and psychological well-being among gay men and lesbians. 

Psychol. Sex. 1, 101–114 (2010).
	 51.	 Lea, T., de Wit, J. & Reynolds, R. Minority stress in lesbian, gay, and bisexual young adults in Australia: Associations with psy-

chological distress, suicidality, and substance use. Arch. Sex. Behav. 43, 1571–1578 (2014).
	 52.	 Dürrbaum, T. & Sattler, F. A. Minority stress and mental health in lesbian, gay male, and bisexual youths: A meta-analysis. J. 

LGBT Youth 17, 298–314 (2020).
	 53.	 Conron, K. J., Goldberg, S. K. & Halpern, C. T. Sexual orientation and sex differences in socioeconomic status: A population-

based investigation in the National Longitudinal Study of Adolescent to Adult Health. J. Epidemiol. Community Health 72, 
1016–1026 (2018).

	 54.	 Murthy, V. H. The mental health of minority and marginalized young people: An opportunity for action. Public Health Rep. 137, 
613–616 (2022).

	 55.	 MacKinnon, D. & Derickson, K. D. From resilience to resourcefulness: A critique of resilience policy and activism. Prog. Hum. 
Geogr. 37, 253–270 (2013).

	 56.	 Carleheden, M. & Schultz, N. The ideal of freedom in the Anthropocene: A new crisis of legitimation and the brutalization of 
geo-social conflicts. Thesis Eleven 170, 99–116 (2022).

	 57.	 Adamson, T., Lett, E., Glick, J., Garrison-Desany, H. M. & Restar, A. Experiences of violence and discrimination among LGBTQ+ 
individuals during the COVID-19 pandemic: A global cross-sectional analysis. BMJ Glob. Health 7, e009400 (2022).

	 58.	 Dlamini, N. J. Gender-based violence, twin pandemic to COVID-19. Crit. Sociol. 47, 583–590 (2021).
	 59.	 VanderWeele, T. J. On the promotion of human flourishing. Proc. Natl Acad. Sci. U. S. A. 114, 8148–8156 (2017).
	 60.	 Wȩziak-Białowolska, D., McNeely, E. & VanderWeele, T. J. Human flourishing in cross cultural settings. Evidence from the 

United States, China, Sri Lanka, Cambodia, and Mexico. Evidence from the US. Front. Psychol. 10, 1269 (2019).
	 61.	 Cowden, R. G., Węziak-Białowolska, D., McNeely, E. & VanderWeele, T. J. Are depression and suffering distinct? An empirical 

analysis. Front. Psychol. 13, 970466 (2022).
	 62.	 Weziak-Bialowolska, D., Bialowolski, P., VanderWeele, T. J. & McNeely, E. Character strengths involving an orientation to 

promote good can help your health and well-being. Evidence from two longitudinal studies. Am. J. Health Promot. 35, 388–398 
(2021).

	 63.	 Bialowolski, P., McNeely, E., VanderWeele, T. J. & Weziak-Bialowolska, D. Ill health and distraction at work: Costs and drivers 
for productivity loss. PLoS One 15, e0230562 (2020).

	 64.	 Cieciuch, J., Łakuta, P., Strus, W., Oltmanns, J. R. & Widiger, T. A. Assessment of personality disorder in the ICD-11 diagnostic 
system: Polish validation of the Personality Inventory for ICD-11. Psychiatr. Pol. 56, 1185–1202 (2022).

	 65.	 Derogatis, L. R. Brief Symptoms Inventory 18: Administration, Scoring, and Procedures Manual (NCS Pearson, 2001).
	 66.	 VanderWeele, T. J., Mathur, M. B. & Chen, Y. Outcome-wide longitudinal designs for causal inference: A new template for 

empirical studies. Stat. Sci. 35, 437–466 (2020).
	 67.	 Fanelli, D. Negative results are disappearing from most disciplines and countries. Scientometrics 90, 891–904 (2012).
	 68.	 Evans, G. W. & Kim, P. Childhood poverty, chronic stress, self-regulation, and coping. Child Dev. Perspect. 7, 43–48 (2013).
	 69.	 Capasso, A. et al. Patterns of gender-based violence in conflict-affected Ukraine: A descriptive analysis of internally displaced 

and local women receiving psychosocial services. J. Interpers. Violence 37, NP21549–NP21572 (2022).

https://doi.org/10.1093/acprof:oso/9780195171853.003.0002
https://doi.org/10.1093/acprof:oso/9780195171853.003.0002


11

Vol.:(0123456789)

Scientific Reports |         (2024) 14:8757  | https://doi.org/10.1038/s41598-024-59325-8

www.nature.com/scientificreports/

	 70.	 Gangwar, S. & Gupta, A. Psychological well-being among general population during COVID-19 lockdown period. Indian J. 
Health Wellbeing 12, 132–135 (2021).

	 71.	 De Kock, J. H. et al. A rapid review of the impact of COVID-19 on the mental health of healthcare workers: Implications for 
supporting psychological well-being. BMC Public Health 21, 104 (2021).

	 72.	 Sharma, A. J. & Subramanyam, M. A. A cross-sectional study of psychological wellbeing of Indian adults during the Covid-19 
lockdown: Different strokes for different folks. PLoS One 15, e0238761 (2020).

	 73.	 Sjoberg, L. & Thies, C. G. Gender and international relations. Annu. Rev. Pol. Sci. 26, 451–467 (2023).
	 74.	 Stokes, D. The LGBT medical and political crisis in the wake of COVID-19. In Social Problems in the Age of COVID-19 (eds 

Muschert, G. et al.) 81–90 (Policy, 2020).
	 75.	 Li, D. J. et al. Rumination about the Russo-Ukrainian War and its related factors among individuals in Poland and Ukraine. 

Kaohsiung J. Med. Sci. 39, 943–953 (2023).
	 76.	 Hudson, C. G. Socioeconomic status and mental illness: Tests of the social causation and selection hypotheses. Am. J. Orthopsy‑

chiatry 75, 3–18 (2005).
	 77.	 Cohen, S., Doyle, W. J. & Baum, A. Socioeconomic status is associated with stress hormones. Psychosom. Med. 68, 414–420 

(2006).
	 78.	 Kivimäki, M. et al. Association between socioeconomic status and the development of mental and physical health conditions 

in adulthood: A multi-cohort study. Lancet Public Health 5, e140–e149 (2020).
	 79.	 Lantz, P. M., House, J. S., Mero, R. P. & Williams, D. R. Stress, life events, and socioeconomic disparities in health: Results from 

the Americans’ changing lives study. J. Health Soc. Behav. 46, 274–288 (2005).
	 80.	 Muscatell, K. A. Socioeconomic influences on brain function: Implications for health. Ann. N. Y. Acad. Sci. 1428, 14–32 (2018).
	 81.	 Boyd, A. et al. Gender differences in mental disorders and suicidality in Europe: Results from a large cross-sectional population-

based study. J. Affect. Disord. 173, 245–254 (2015).
	 82.	 Węziak-Białowolska, D., Białowolski, P. & McNeely, E. The impact of workplace harassment and domestic violence on work 

outcomes in the developing world. World Dev. 126, 104732 (2020).
	 83.	 Węziak-Białowolska, D., Białowolski, P., Mordukhovich, I. & McNeely, E. Work, gender, and sexual harassment on the frontlines 

of commercial travel: A cross-sectional study of flight crew well-being. Int. J. Aerosp. Psychol. 30, 171–189 (2020).
	 84.	 Krantz, G. & Garcia-Moreno, C. Violence against women. J. Epidemiol. Community Health 59, 818–821 (2005).
	 85.	 Bertay, A. C., Dordevic, L. & Sever, C. Gender inequality and economic growth: evidence from industry-level data. Available at 

SSRN. https://​ssrn.​com/​abstr​act=​36585​94. IMF Working Papers 20 (2020).
	 86.	 De Smet, P. et al. Gender and regional differences in perceived job stress across Europe. Eur. J. Public Health 15, 536–545 (2005).
	 87.	 O’Neil, A., Russell, J. D., Thompson, K., Martinson, M. L. & Peters, S. A. E. The impact of socioeconomic position (SEP) on 

women’s health over the lifetime. Maturitas 140, 1–7 (2020).
	 88.	 Peters, H. E. et al. Qualitative Evidence on Barriers to and Facilitators of Women’s Participation in Higher or Growing Productivity 

and Male-Dominated Labour Market Sectors in Low- and Middle-Income Countries (EPPI Cntr., Social Science Research Unit, 
UCL Inst. of Education, Univ. College London, 2019).

	 89.	 Dyar, C., Sarno, E. L., Newcomb, M. E. & Whitton, S. W. Longitudinal associations between minority stress, internalizing 
symptoms, and substance use among sexual and gender minority individuals assigned female at birth. J. Consult. Clin. Psychol. 
88, 389–401 (2020).

	 90.	 Aparicio-García, M. E., Díaz-Ramiro, E. M., Rubio-Valdehita, S., López-Núñez, M. I. & García-Nieto, I. Protective factors, risk 
of violence and discrimination and mental health indicators of young LGB people. Int. J. Environ. Res. Public Health 19, 14401 
(2022).

	 91.	 Haight, B. L. et al. Combined effects of cumulative stress and daily stressors on daily health. Health Psychol. 42, 325–334 (2023).
	 92.	 Mustanski, B., Andrews, R. & Puckett, J. A. The effects of cumulative victimization on mental health among lesbian, gay, bisexual, 

and transgender adolescents and young adults. Am. J. Public Health 106, 527–533 (2016).
	 93.	 Vinkers, C., Joels, M., Kahn, R. S. & Boks, M. P. EPA-0920—Resilience and the mineralocorticoid receptor: Implications for the 

effects of cumulative stress on depressive symptoms. Eur. Psychiatry 29, 1 (2014).
	 94.	 Cohen, S., Gianaros, P. J. & Manuck, S. B. A stage model of stress and disease. Perspect. Psychol. Sci. 11, 456–463 (2016).
	 95.	 Tillapaugh, D. Understanding sexual minority male students’ meaning-making about their multiple identities: An exploratory 

comparative study. Can. J. High Educ. 46, 91–108 (2016).
	 96.	 Swank, E. & Fahs, B. An intersectional analysis of gender and race for sexual minorities who engage in gay and lesbian rights 

activism. Sex Roles 68, 660–674 (2013).
	 97.	 Chaplin, T. M. Anger, happiness, and sadness: Associations with depressive symptoms in late adolescence. J. Youth Adolesc. 35, 

977–986 (2006).
	 98.	 Lin, C. C. Gratitude and depression in young adults: the mediating role of self-esteem and well-being. Pers. Individ. Dif. 87, 

30–34 (2015).
	 99.	 Długosz, P. War trauma and strategies for coping with stress among Ukrainian refugees staying in Poland. J. Migr. Health 8, 

100196 (2023).
	100.	 Leon, D. A. et al. The Russian invasion of Ukraine and its public health consequences. Lancet Reg. Health Eur. 15, 100358 (2022).
	101.	 Sørensen, J. F. L. Rural–urban differences in life satisfaction: Evidence from the European Union. Reg. Stud. 48, 1451–1466 

(2014).
	102.	 Shucksmith, M., Cameron, S., Merridew, T. & Pichler, F. Urban–rural differences in quality of life across the European Union. 

Reg. Stud. 43, 1275–1289 (2009).
	103.	 OECD. Education at a Glance 2020: OECD Indicators (OECD, 2020).

Author contributions
Conceptualization: Weronika Kałwak, Bernadetta Izydorczyk; Data acquisition, analysis, and interpretation: 
Weronika Kałwak, Dorota Weziak-Bialowolska, Anna Wendołowska, Karolina Bonarska, Katarzyna Sitnik-War-
chulska, Anna Bańbura, Dorota Czyżowska, Małgorzata Opoczyńska-Morasiewicz, and Bernadetta Izydorczyk. 
Draft preparation: Weronika Kałwak, Dorota Weziak-Bialowolska, Anna Wendołowska, and Karolina Bonarska. 
Critical draft revisions: Weronika Kałwak, Dorota Weziak-Bialowolska, Anna Wendołowska, Katarzyna Sitnik-
Warchulska, Anna Bańbura, Dorota Czyżowska, Aleksandra Gruszka, Małgorzata Opoczyńska-Morasiewicz, 
and Bernadetta Izydorczyk. All authors have approved the version to be published.

Funding
This publication has been supported by a grant from the Priority Research Area (Future Society: Behavior in 
Crisis Lab—Flagship Project) under the Strategic Programme Excellence Initiative at Jagiellonian University 
(Poland) https://​phils.​uj.​edu.​pl/​en_​GB/​inicj​atywa-​dosko​nalos​ci.

https://ssrn.com/abstract=3658594
https://phils.uj.edu.pl/en_GB/inicjatywa-doskonalosci


12

Vol:.(1234567890)

Scientific Reports |         (2024) 14:8757  | https://doi.org/10.1038/s41598-024-59325-8

www.nature.com/scientificreports/

Competing interests 
The authors declare no competing interests.

Additional information
Supplementary Information The online version contains supplementary material available at https://​doi.​org/​
10.​1038/​s41598-​024-​59325-8.

Correspondence and requests for materials should be addressed to W.K.

Reprints and permissions information is available at www.nature.com/reprints.

Publisher’s note  Springer Nature remains neutral with regard to jurisdictional claims in published maps and 
institutional affiliations.

Open Access   This article is licensed under a Creative Commons Attribution 4.0 International 
License, which permits use, sharing, adaptation, distribution and reproduction in any medium or 

format, as long as you give appropriate credit to the original author(s) and the source, provide a link to the 
Creative Commons licence, and indicate if changes were made. The images or other third party material in this 
article are included in the article’s Creative Commons licence, unless indicated otherwise in a credit line to the 
material. If material is not included in the article’s Creative Commons licence and your intended use is not 
permitted by statutory regulation or exceeds the permitted use, you will need to obtain permission directly from 
the copyright holder. To view a copy of this licence, visit http://​creat​iveco​mmons.​org/​licen​ses/​by/4.​0/.

© The Author(s) 2024

https://doi.org/10.1038/s41598-024-59325-8
https://doi.org/10.1038/s41598-024-59325-8
www.nature.com/reprints
http://creativecommons.org/licenses/by/4.0/

	Young adults from disadvantaged groups experience more stress and deterioration in mental health associated with polycrisis
	Aims of the study
	Methods
	Data
	Measures
	Psychological response to polycrisis
	Self-assessment of physical and mental health
	Negative affect
	Depression
	Disadvantaged groups

	Statistical analysis
	Ethics approval
	Consent

	Results
	Discussion
	Conclusions
	Limitations of the study

	References


