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ABSTRACT

Previous research has postulated effects of environmental stress on ingroup/outgroup thinking: The 
higher the pathogenic risk and the perceived vulnerability to it, the higher the ethnocentric orientation. 
Here, we examine ethnocentric orientations in Austria, Poland, Spain, and the Czech Republic in spring 
2020, as the spread of the novel coronavirus was on the rise and lockdown measures were introduced 
throughout Europe. Critically, these countries were affected differentially by the spread of SARS-CoV-2 
and COVID-19 mortality. Participants completed questionnaires assessing identification with all 
humanity, attachment style, and perceived vulnerability to disease at the beginning and end of the first 
European curfews. Additionally, they answered questions regarding their social interactions and personal 
consequences of the crisis. To investigate the relationship between these variables and ethnocentrism, we 
trained two types of machine-learning models to predict ethnocentrism based on the complex interplay of 
interpersonal variables (psychological traits, interpersonal interactions) and environmental conditions 
(economic threats, local mortality, viral spread, lockdown measures). We found that identification with 
all humanity in relation to narrower ingroups and perceived infectability did not systematically change 
over the course of the first European lockdowns, whereas we observed a slight decrease in germ aversion. 
Importantly, none of our models could predict any inter-individual differences in identification with 
narrower versus wider groups based on environmental, psychological, social, and demographic variables. 
Our results indicate that environmental variables connected to pathogenic and economic threat, perceived 
vulnerability and other psychosocial variables, all do not contribute to predicting ethnocentric 
orientations. Cumulatively, our results do not support the hypothesis that higher pathogenic and 
environmental threat predicts identification with narrower ingroups. Our findings are discussed in the 
context of the open debate related to the influence harsh environments on group psychology, and might 
inspire further research on this topic during this unprecedented global pandemic.
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INTRODUCTION


A pandemic, pathogens, and political orientations

In spring 2020, the spread of the novel coronavirus SARS-CoV-2 throughout Europe not only 
presented a medical and psychological stressor, but also brought about a host of newly introduced, 
unprecedented societal and governmental regulations that emphasize the threat of social contacts 
and the importance of cleanliness.


Both the medical threat and the abrupt societal changes can have a psychological impact that 
may reach political dimensions. For example, Karwowski et al. (2020) show that merely activating 
thoughts on COVID-19 alters political opinions, supporting claims of the parasite model of 
democratization (Thornhill et al., 2009). This model states that liberal viewpoints and actions, 
such as women’s rights and engaging in casual sex, positively covary with low pathogen threat. 
While it has been argued that sexual behavior mediates the relationship between conservatism 
and pathogen avoidance (Tybur et al., 2015), Thornhill and colleagues (2009) propose that the 
link between stricter cultural norms and pathogenic threat is ethnocentrism. Ethnocentrism is 
possibly best described as the tendency to build stronger ingroup-ties, identify with narrower 
ingroups, and hold negative biases towards out-groups (cf. Brown, 2004, Cashdan, 2001, 
Pettigrew, 2004). Fincher and Thornhill (2012) have proceeded to associate stronger ingroup-ties 
with pathogenic pressure over different cultures, although Currie and Mace (2012) critique the 
proposed causal mechanism of this parasite-stress theory of sociality.


In support of the view that ethnocentrism accounts for the effect of higher pathogenic on 
cultural norms, various studies have linked inter-individual differences in xenophobia and racism 
to pathogen disgust and perceived vulnerability to disease (Faulkner et al., 2004; Navarrete & 
Fessler, 2006). Seemingly, fearing members of another group might be an overgeneralization of 
the behavioral immune system’s tendency to avoid contact with novel pathogens (Schaller & Park, 
2011). Consistent with this, the strongest correlate between conservatism and disgust sensitivity 
seems to be the concern about interpersonally transmitted diseases (Inbar et al., 2012), and 
reminders of physical cleansing increase conservative attitudes and harsher moral judgements 
(Helzer & Pizarro, 2011). Similarly, Makhanova et al. (2019) show that artificial media reports 
about a flu epidemic activate ingroup-binding values, where germ aversion additionally correlates 
with such moral beliefs.


However, some of these situational findings have not been replicated (Burnham, 2011) and 
are widely debated (Landy & Goodwin, 2015; Schnall et al., 2015). Similarly, an increasing body 
of literature investigating societal effects of environmental conditions does not support the 
influence of pathogen stress on attitudes towards ingroups and outgroups (Currie & Mace, 2012; 
Hadley & Hruschka, 2017; Van de Vliert & Postmes, 2012), and insufficient control for other 
factors has been criticized (Ross & Winterhalder, 2016). Instead, more recent work has linked 
material insecurity towards ingroup bias and xenophobia (Hadley & Hruschka, 2017): If an 
individual’s existential security is threatened, tight connections with narrow ingroups might be an 
important safety net (Inglehart et al., 2006), at least in societies where there is little ‘impartial’ 
governmental aid (Hruschka et al., 2014).


Indeed, evolutionary game theory and agent-based models have shown that particularly under 
conditions of collective threats, cooperation – albeit costly to the individual – is essential within 
groups and emerges faster in ‘tight’ societies (Nowak, 2006; Pan, et al., 2020). As such, 
cooperative norms tend to appear jointly with strict cultural norms (Roos et al., 2015). However, 
Tybur and colleagues (2016) found that while pathogen threat might relate to tight ingroup 
connections, this does not in relation affect negative attitudes towards outgroups. Thus, current 
evidence suggests that the higher the external threat, the more conservative the cultural behavior. 
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Yet, it is unclear if this relationship can indeed be attributed to ethnocentric orientations as 
proposed by Thornhill and colleagues (2009), and if pathogenic threat specifically plays a causal 
role as opposed to other factors (cf. Hruschka & Henrich, 2013; Van de Vliert & Postmes, 2012).


Ethnocentric orientations

Ethnocentrism has been called a ‘human universal’ (Brown, 2004), and reliably appears even in 
model simulations where no kind of ingroup favoritism is initially predetermined (Hammond & 
Axelrod, 2006). Nevertheless, the measured variables associated with such tendencies differ 
widely throughout the body of literature. For example, the term ethnocentrism has been used to 
describe positively biased attitudes towards narrower ingroups (Hammond & Axelrod, 2006), a 
sense of ingroup superiority (American Ethnocentrism Scale, Neuliep & McCroskey, 1997; 
Pettigrew, 2004), ‘ethnic loyality’ and the ‘consciousness of belonging together’ (Lang, 1995, as 
cited in Cashdan, 2001), or conversely as xenophobic or racists attitudes (Manitoba Ethnocentrism 
Scale, Altemeyer, 1996; Hamer et al., 2019) or behaviors (Hammond & Axelrod, 2006) towards 
non-allied groups. On the other hand, multiple studies show that a strong loyalty towards a 
narrower group and hostility towards outgroups do not necessarily go hand in hand (Cashdan, 
2001), and Brown (2004) considers racism and nationalism as an exaggerated form of 
ethnocentrism rather than a defining part of it. Possibly, the variety of definition and measures 
accounts for some parts of the contradictory findings in this field, where a measure capturing the 
relation of a person’s perceived affiliation with ingroups versus outgroups might present a more 
stable measure (cf. Navarrete & Fessler, 2006).


The COVID-19 pandemic has increased xenophobic attitudes in Europe (Zhai & Du, 2020), 
and reminders of the viral threat have been shown to provoke a shift towards more conservative 
attitudes (Karwowski et al., 2020; Makhanova et al., 2019). These findings suggest a shift away 
from identification with outgroups, and towards narrower social units. On the other hand, this 
world-wide crisis also focused the world’s attention on the one common problem of containing 
the virus independent of culture and borders. These aspects may increase identification with all 
humanity, counteracting effects predicted by the above theories and increasing identification with 
groups beyond national borders. Critically, however, environmental circumstances interact with 
psychological variables. A prediction of ingroup/outgroup identification must therefore not only 
take into account features of the current environment, but also psychological traits and social 
circumstances. For example, activation of secure attachment patterns heightens tolerance towards 
outgroup members (Mikulincer & Shaver, 2001). Another factor might be a person’s perceived 
vulnerability (cf. Inbar et al., 2012), and how vulnerable their health status is. Thus, the inter-
individual variation in identification with ingroups and outgroups might depend on the complex 
interaction between environmental influences and multiple psychological variables.


The present study

Here, we investigate ethnocentric orientations during the COVID-19 pandemic in four European 
countries. Our target measure is identification with narrower ingroups such as nation and 
community in relation to all humanity, as measured by the Identification with all Humanity Scale 
(McFarland et al., 2012), which has been shown to correlate with measures of racist and 
xenophobic attitudes at medium effect sizes, and with conservative and right-wing authoritarian 
political attitudes at low effect sizes (Hamer et al., 2019).


We investigate i) if this identification changed over the course of the first lockdown in Europe 
in Spring 2020 and ii) the predictive value of both external variables such as pathogen threat and 
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material insecurity, as well as psychological and social variables. To do so, we fit linear and non-
linear machine-learning models aiming to predict inter-individual variation in identification with 
all humanity. These models can capture potentially complex interaction between different input 
variables (including if-then decision structures) and have previously been shown to make accurate 
predictions of psychological constructs in such samples (Eder, Steyrl, et al., 2021; Eder, 
Nicholson, et al., 2021). We hypothesize that between-subject variation in ethnocentrism can be 
predicted better than by a trivial predictor. In particular, we expect that higher pathogenic and 
existential threat, higher fear and vulnerability (assuming a causal interaction) and less sexual 
behavior (assuming a non-causal interaction) would predict higher levels of ethnocentrism.


METHODS


Participants, Procedure, and Timeframe

The sample for this study consisted of 333 adult participants from across Europe (mean age= 
29.18, SDage = 10.95, 218 female): Austria (40%), Poland (31%), Spain (16%), and Czech 
Republic (7%). Additionally, 28 participants residing in other countries filled in surveys. 68% of 
participants were in committed relationships at the start of the study in March 2020, 35% had 
children, and only 8% lived entirely alone. Moreover, 44% of all participants were still allowed to 
leave the house to go to work at this time. Figure 1 illustrates how participants were affected by the 
pandemic in terms of economic losses and infections in their immediate social sphere (Fig. 1B), as 
well as important psychological variables with regards to the pandemic, such as the self-assessed 
fear of the virus and their satisfaction with the political measures taken (Fig. 1A).


Participants were recruited over social media and completed our survey via the online 
platform SoSciSurvey (www.soscisurvey.de). As part of another project, participants had the 
option to complete questionnaires on a weekly basis over the duration of seven weeks in spring 
2020, precisely as lockdown restrictions in response to the COVID-19 pandemic were first 
introduced in Europe. During these seven weeks, only two surveys were relevant for the current 
study, which were completed four weeks apart (t1: 23.03.2020 until 29.03.2020, n1=280; t2: 
20.04.2020 until 26.04.2020, n2=200). Only participants who completed the scales at both points 
in time were included in the analysis of the stability of IWAH and PVD over the course of this 
crisis (n=153), independent of other (e.g. demographic) missing data; and only datapoints with 
no missing data could be included in the prediction of inter-individual differences in IWAH, 
where the models accounted for the fact that some participants contributed two, some only one 
full datapoint.


Life in all the participating countries was severely influenced by the spread of SARS-CoV-2 
during the observed period, where crucially, the spread of the virus, COVID-19 mortality and 
governmental responses all differed markedly between the states and over time (cf. Eder, Steyrl, et 
al., 2021 [Fig 1]; Petherick et al., 2020; see also www.osf.io/m26zy/).
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Figure 1: Changes in self-reported key variables with respect to the pandemic between the first 
and second survey. (A) Percentage of individuals who reported to probably experience losses in 
income (light grey) and to probably experience existentially threatening economic losses (grey), 
as well as percentage of participants who had experienced at least one SARS-CoV-2 infection in 
their immediate social sphere (blue). (B) Worries about the pandemic and its consequences 
(green), satisfaction with the governmental reactions (pink), feelings of personal preparedness for 
the pandemic (purple), average fear of the virus (blue), and fear of shortages in food supply (red), 
as rated on a 5-point Likert scale. Means and 95%CI are depicted.


Input Variables

Our target variable was the Identification with all Humanity Scale (IWAH, McFarland et al., 2012; 
Cronbach’s alpha between .793 and .915 in our four national samples). To obtain a single value for 
identification with all humanity relative to the other values, we report the ‘IWAH-score’, which is 
the standardized residual for each participant after regressing identification with all humanity 
against the two ingroup measures ‘nation’ and ‘community’ (see McFarland et al., 2012). 
Furthermore, participants completed the Perceived Vulnerability to Disease Scale (PVD, Duncan 
et al., 2009), which consists of the subscales ‘infectability’ (measuring perceived susceptibility to 
infectious diseases, Cronbach’s alpha = .925) and ‘germ aversion’ (measuring aversion towards 
situations that might facilitate potential transmission of pathogens, Cronbach’s alpha = .703). The 
subscales have been shown to relate to different social implications, since germ aversion is a better 
predictor of negative connotations with obese individuals (Park et al., 2007), and infectability 
correlates more with negative attitudes towards signs of old age (Duncan & Schaller, 2009). 
Importantly, both factors might signal compromised immunocompetence (Duncan & Schaller, 
2009, Martí et al., 2001). Moreover, higher scores on the subscale germ aversion has been 
specifically linked to moral values that facilitate tight ingroup-binding (Makhanova et al., 2019).


As a measure of adult attachment security, participants completed the Experiences in Close 
Relationships Revised Scale (ECR-R, Fraley et al., 2000; Polish version: Lubiewska et al, 2016; 
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Czech version: Cígler et al, 2019; Spanish version modified from: Fernández-Fuertes et al, 2011; 
Cronbach’s alpha = .917 [subscale avoidance] and .920 [subscale anxiety]).


If no validated translation was available, the questionnaires were translated by a native speaker 
and reviewed by another native speaker. The translations of both the IWAH and PVD to German, 
Spanish, Polish and Czech as used in this study, including values regarding their internal 
consistency are available via the Open Science Framework: www.osf.io/2a4rc/. 


We further surveyed fear of the virus, defined here as the fear of (i) getting infected as well as 
the perceived threat to (ii) the participants and to (iii) people who are emotionally close to them 
(5-point Likert scale, Cronbach’s alpha = .671; supplementary models using the individual 
variables as separate predictors can be found in the OSF project: www.osf.io/r54p2/), as well as 
sexual behavior (levels of sexual satisfaction, amount of sexual encounters) and physical contact to 
other persons (touch). Moreover, we asked if the crisis and the political measures taken are 
perceived as economically threatening to the participant, and if they were worried about shortages 
and insecurities in food supplies. Demographic information included gender, sexual orientation, 
relationship/family status, and country of residence. As environmental factors, we included 
confirmed cases and deaths per million citizens for each week and country (Sources: Eurostat 
2020; Hale et al., 2020), as well as an index describing the stringency of governmental measures in 
response to the pandemic (Petherick et al., 2020). Figure 2 provides an overview of all collected 
variables.


Analysis

We fit two types of machine learning models to predict IWAH: The LASSO (least absolute 
shrinkage and selection operator, Tibshirani, 1996), which is constricted to linearity, and the 
decision-tree based Extremely Randomized Trees (ERT, Geurts et al., 2006, splitting criterion: 
Friedman MSE). The models were evaluated with nested stratified cross-validation (90/10, 100 
repeats each). This means that the models were trained on changing subsets of the data and 
subsequently tried to predict the target variable in those data that were new to the models. 
Subsequently, the performance of these models was compared to the predictions made by a trivial 
predictor (using the mean of all values as a prediction). The predictive value of the individual input 
features is assessed as their permutation feature importance (Breiman, 2001).


In addition to the machine learning analyses, paired Bayesian group comparisons between 
participant’s first completion of the questionnaire and their final completion were calculated.


Machine learning analyses were conducted in Python 3.7.7. using the machine learning library 
Scikiit-Learn (0.22.2. , Pedregosa et al., 2011); descriptive analyses and group comparisons were 
conducted in IBM SPSS Statistics (version 25.0) and R (R Core Team, 2017); the software 
GraphPad PRISM (version 8.0) was used to generate plots.


RESULTS


Predicting Identification with all Humanity (IWAH)

Neither a linear nor a non-linear model taking into account variables such as country 
characteristics, PVD and mean fear could predict IWAH scores significantly better than a trivial 
predictor (LASSO: R2avg=0.00, p= .403; Extremely randomized trees [ERT]: R2avg= -0.17, p= 1; 
Ntrials= 280, Nparticipants=168). Moreover, the predictive value of all the individual input factors 
(measured by permutation feature importance) was close to zero in most models, where sexual 
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orientation and female sex had the highest variance in permutation feature importance across 
models (Figure 2).


Figure 2: Figure 2: Permutation feature importance values of all input variables violin-plotted 
over all 100 models for both model types (LASSO/Extremely Randomized Trees). Some one-hot 
encoded, mutually exclusive categories with zero feature importance have been overlaid for a 
better overview.


Decreasing germ aversion, but no systematic differences in IWAH 
Both the IWAH and PVD measures were presented at two different points in time: Once in March 
2020, and three to four weeks later in April 2020. IWAH-scores did not systematically differ 
between these two measurements. This holds true for the ‘IWAH-score’ as well as for the 
categories ‘community’, ‘nation’, and ‘all humanity’ separately (IWAH-score: mean difference of - 
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.02, BF01= 13, N=152; shared variance= 80.08%; Subscores: mean difference less than one point 
each, BF01 COMM. = 4, BF01 NATION = 5, BF01 A.H. = 14, N=157).


For the PVD, paired group comparisons revealed no differences over time in the subscale 
infectability (mean decrease by 1.57%, BF01= 7.945, N= 156; shared variance= 84.27%) but 
positive evidence for a slight decrease in the subscale germ aversion (mean decrease by 3.36%, 
BF01= 0.288, N=156; shared variance= 70.90%).


DISCUSSION


The primary aim of this study was to predict inter-individual differences in identification with all 
humanity (in relation to nationalistic and community-based identification; IWAH) based on 
perceived and actual threat during the COVID-19 pandemic, and to explore the predictive value 
of these variables. Further, we wanted to assess the stability of both IWAH and perceived 
vulnerability during the first curfews in response to the pandemic.


To do so, we surveyed 333 individuals from four European states with varying viral spread, 
mortality, and governmental responses in March and April 2020, when the first lockdown 
restrictions in response to the COVID-19 pandemic were introduced and phased out.


Predicting inter-individual differences in ethnocentric orientations

Despite the use of robust machine learning models which capture complex interactions between 
different input variables, these models did not predict inter-individual differences in ethnocentric 
orientations better than a trivial predictor. As such, our findings do not provide support for 
predictions derived from the parasite model of democratization and the parasite-stress theory of 
sociality, where an influence of pathogenic threat or the fear of that threat would be expected. 
According to this theoretical framework, lower levels of pathogens eventually lead to more liberal 
attitudes, possibly mediated by lowered ethnocentrism (Thornhill et al., 2009). In line with these 
theories, previous studies have linked conservatism and narrow group-binding values with disgust 
sensitivity or germ aversion (Helzer & Pizarro, 2011; Makhanova et al., 2019; Shook et al., 2017; 
Terrizzi et al., 2013). However, some studies showed that pathogen avoidance does not relate to 
suspicion towards outgroups only, but more broadly towards people in general, and that it is 
generalized social trust that has a direct relationship with disease avoidance (Aarøe et al., 2016). 
Since the IWAH measure captures identification with different groups in relation to each other 
(McFarland et al., 2012), it might not capture effects that concern generalized social believes, 
which are independent of in- and outgroups. Additionally, identification with all humanity as a 
social identity is conceptually different from generalized trust, although there is a complex 
relationship between generalized trust in and identification with social and ethnic groups (see 
Montoya & Pittinsky, 2011; Stets & Fares, 2019).


Moreover, a growing body of literature has not been able to replicate the influence of 
pathogenic threat on conservative attitudes, in particular ingroup favoritism (Hadley & Hruschka, 
2017). It has been argued that such results may only hold for WEIRD populations or that other 
variables of environmental insecurity may hold more influence (Currie, & Mace, 2012; Hadley & 
Hruschka, 2017). Nonetheless, the variables ‘loss of income due to the pandemic’ and 
‘existentially threatening economic losses’ had no more predictive value than variables estimating 
the viral spread in our WEIRD European samples. Possibly, the immediate promises of European 
governmental aids to compensate these losses (Danielli et al., 2020; International Monetary Fund, 
2021) might have attenuated such effects (cf. Hruschka et al., 2014).
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Notably, identification with all humanity is a form of social identity and has been proposed to 
encompass a broader and mature meaning of global identification (McFarland et al., 2012), as 
opposed to measures of ethnocentrism that closely resemble xenophobia. Despite a correlation 
between these variables (Hamer et al., 2019), this conceptual difference in measurements 
complicates a direct comparison to studies measuring xenophobia or conservative moral values in 
general.


Other reasons that our study may not have captured influences of our predictors on 
ethnocentrism may include the specific points in time where data were collected, as the situation 
during the first curfews in response to the COVID-19 pandemic is not directly comparable to any 
previous studies. Further, the effects may have been too small to be detected by machine-learning 
analyses at our sample size, or participants may have answered randomly. The same methods using 
the same data were however sensitive enough to detect other associations (see Eder, Nicholson, et 
al., 2021), thus ruling out random answering, and effects of viral threats on ingroup binding 
norms have been observed at 95% power in smaller samples (Makhanova et al., 2019).


Stability of identification with all humanity and perceived vulnerability to disease

In addition to exploring environmental and psychological predictors of IWAH, we compared 
IWAH and PVD scores at the beginning and towards the end of the first European lockdown 
restrictions.


Despite the unstable times, our measurement of ethnocentric orientation did not differ 
systematically between the beginning and the end of the lockdown on a group level. This is in line 
with other findings in relation to the COVID-19 pandemic: Hamer and colleagues (2021) 
similarly found no changes in identification with all humanity during the pandemic in Poland. 
Thus, not only could we not predict inter-individual differences in this measure based on 
psychological and external variables related to the pandemic, but the emerging evidence also 
suggests that the expected overall shift towards identifications with narrower ingroups may not 
have occurred in response to the pandemic.


Interestingly, however, germ aversion showed a slight decrease over the course of the first 
European responses to the COVID-19 pandemic. As opposed to disgust sensitivity, germ aversion 
specifically concerns infectious diseases (Duncan et al., 2009), and as such, was the only 
measurement related to pathogenic threat that showed a systematic difference over the period we 
observed. This may be unexpected and possibly maladaptive as infection numbers were rising 
over the study period, and the behavioral immune system should respond to higher 
environmental pathogenic threat with heightened pathogen disgust (cf. Schaller & Park, 2011). 
However, being overly sensible to pathogen threat is no longer adaptive in an environment with an 
abundance of pathogens, and lowered disgust sensitivity may help coping with such circumstances 
(Batres & Perrett, 2020). Moreover, another study conducted in a comparable time frame 
surprisingly found a negative association between pathogen disgust and SARS-CoV rates (Hlay et 
al., 2021), an association which has post-hoc been replicated (see www.osf.io/snauq). All of these 
findings indicate the complexity of these emotional systems beyond intellectually appealing 
theories.


Conclusion

This study presented findings on the stability of identification with all humanity, perceived 
infectability, and germ aversion during lockdown phases of the COVID-19 pandemic in Europe. 
We further investigated ethnocentric orientations as a potential link between more conservative 
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attitudes in response to pathogenic threat (see Karwowski et al., 2020), and explored a variety of 
predictors of ethnocentric orientations. To do so, we utilized machine-learning models aiming to 
predict ethnocentrism based on intra-individual and environmental factors. Importantly, these 
models are capable of detecting complex interactions between different input factors, and they 
have uncovered predictors of other psychological variables within the same sample. Even so, 
differences in ethnocentrism could not be predicted from our machine learning models that 
incorporated pathogenic threat, fear, perceived vulnerability, economic threats, sexual behavior, 
and attachment security. Therefore, our results are not in line with the large body of literature 
postulating connections between pathogen levels, ethnocentrism, and a variety of factors linked to 
liberal attitudes, nor do we find an influence of economic threats. Indeed, our findings indicate 
that people do not identify with narrower ingroups in response to a pandemic, and we conclude 
that postulated changes with regards to such variables might be less drastic than predicted by 
theory. Hence, our findings add to the growing body of literature demanding caution when 
interpreting the relationship between ingroup bias and pathogen stress (e.g. Ross & Winterhalder, 
2016). As more data is collected during the COVID-19 pandemic, follow-up studies might 
contribute to further clarifying the relationship between these highly relevant societal and 
psychological variables.
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