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A B S T R A C T   

Feelings of disgust, a disease avoidance emotion, vary among individuals. The present study investigated if in-
dividual differences in pathogen disgust sensitivity predict the level of disgust evoked by crowded places. 
Interested in the universality of this relationship, we studied it across countries (Study 1), and examined tem-
poral differences in pathogen disgust sensitivity (Studies 2 and 3). Participants completed a pathogen disgust 
scale and rated the level of disgust evoked by two crowded situations. Data were collected in 2018 (before the 
COVID-19 pandemic), in 2020 (at the height of the pandemic) and in 2022 (later in the pandemic). Across studies 
and countries, individuals' pathogen disgust sensitivity predicted the disgust evoked by the situations. Moreover, 
the data revealed a significant increase in pathogen disgust from 2018 to 2020, most likely because of higher 
pathogen presence during the pandemic, before significantly decreasing in 2022 after the pandemic had pro-
gressed. This study captures a rare opportunity, investigating how these crises relate to pathogen disgust 
sensitivity and the perception of crowded spaces. Further, our longitudinal study is among the first showing 
changes in pathogen disgust sensitivity over time and monitoring the effect of the pandemic.   

1. Introduction 

Disgust is a basic human emotion (Ekman, 1992). As part of the 
behavioural immune system, it serves as a disease-avoidance response 
(Oaten, Stevenson, & Case, 2009; Terrizzi, Shook, & McDaniel, 2013). 
The behavioural immune system consists of psychological mechanisms 
that help detect pathogen cues, trigger suitable responses and thus 
facilitate behavioural avoidance of pathogen infection (Schaller, 2011; 
Schaller & Park, 2011). The reaction of the behavioural immune system 
can be either proactive or reactive (Ackerman, Hill, & Murray, 2018; 
Schaller, Murray, & Hofer, 2021). Reactive behavioural responses (e.g., 
hastening away) take place in cases of immediate threats, such as in the 
presence of a foul odor. Proactive responses, by contrast, aim to manage 
pathogen threats and disease risks that are not immediate. Therefore, 
they include habitual behaviours, such as hygiene behaviours (Acker-
man et al., 2018). These behaviours (e.g., grooming or bathing) are 
performed by animals and humans to remove dirt and pathogens (Kelly, 
2011) to prevent infections (Curtis, 2007). 

Individuals differ in their tendency to experience disgust towards 
pathogens, which is called pathogen disgust sensitivity. Essentially, path-
ogen disgust sensitivity promotes avoidance behaviour and thus 

prevents pathogens from entering the body (Curtis, Aunger, & Rabie, 
2004; Curtis & Biran, 2001; Tybur, Lieberman, & Griskevicius, 2009). 
Limiting pathogen exposure ultimately reduces infection-related 
morbidity and mortality (Schrock, Snodgrass, & Sugiyama, 2020). In-
dividuals with higher pathogen disgust sensitivity are more sensitive 
when estimating pathogen threats (van Leeuwen & Jaeger, 2022) and 
contract fewer bacterial and viral infections (Cepon-Robins et al., 2021). 
However, this also comes with costs, as behaviours that increase path-
ogen risk are avoided. Thus, there is a trade-off between the health 
benefits of reducing pathogen contact and the costs related to this 
behaviour (Schrock et al., 2020). For social interactions, disgust can be a 
trade-off between the costs and benefits of interpersonal contact (Kupfer 
& Tybur, 2017) and helps regulate it (Oaten et al., 2009). Disgust cues 
are monitored; the resulting risks, costs and benefits of reducing path-
ogen exposure are calculated; and, ultimately, disgust sensitivity is 
calibrated (Curtis, de Barra, & Aunger, 2011). 

One of these trade-offs is related to social contacts. With an 
increasing number of contacts comes a subsequent exposure to patho-
gens and increased risk of infection. Direct interpersonal contact and 
interpersonal transmission through aerosolised droplets are two of six 
proposed pathways of pathogen infection in humans (Curtis & de Barra, 
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2018). Not surprisingly, pathogen disgust sensitivity influences social 
interactions. For instance, individuals felt more comfortable approach-
ing others who they perceived to be in good health than those who 
showed signs of illness and with higher pathogen disgust sensitivity. 
Further, facial blemishes were interpreted as a sign of poor health (van 
Leeuwen & Jaeger, 2022). In addition, individuals who express cues of 
sickness are less liked by others (Sarolidou et al., 2020). Disgust further 
impacts the size of personal space, that is, the preferred distance to other 
individuals during social interactions (Park, 2015). 

For detecting and avoiding pathogen threats, disgust sensitivity is 
also related to prejudice towards outgroups, or even xenophobia 
(Faulkner, Schaller, Park, & Duncan, 2004; Karinen, Molho, Kupfer, & 
Tybur, 2019; Kusche & Barker, 2019; Zakrzewska, Olofsson, Lindholm, 
Blomkvist, & Liuzza, 2019). It seems that feelings of vulnerability to 
disease motivate negative reactions towards foreigners (Faulkner et al., 
2004). Another study involving 980 individuals found that pathogen 
disgust sensitivity was associated with perceptions of interpersonal 
dissimilarity to strangers (Mentser & Nussinson, 2020). 

All of these studies support the notion of disgust functioning as an 
avoidance mechanism (Shook, Thomas, & Ford, 2019) and regulator of 
social interactions. Following up on this, the present study used two 
crowded situations to assess the relationship between disgust evoked by 
the situations and individuals' pathogen disgust sensitivity. We 
hypothesised that a crowded situation would be a cue for higher path-
ogen presence and considered more disgusting, triggering higher path-
ogen disgust sensitivity. 

Few studies have investigated how pathogen disgust sensitivity can 
change over time and whether disgust is related to actual infection risk 
in the environment. A recent study has addressed this gap in the liter-
ature and found that both perceived and objective pathogen risk ex-
plains variances in disgust levels (Hlay et al., 2021). Disease threat has 
clearly increased in light of the current COVID-19 pandemic, and 
various studies have replicated their correlational findings for disgust 
sensitivity and attitudinal variables (e.g., xenophobia) during the 
pandemic (Schaller et al., 2021). For instance, pathogen disgust sensi-
tivity predicted physical distancing during the pandemic (Olivera-La 
Rosa, Chuquichambi, & Ingram, 2020), and pathogen avoidance was 
connected to COVID-19-preventive behaviours (Makhanova & Shep-
herd, 2020). Other researchers, however, reasoned that pandemics 
differ from common infectious diseases and should therefore be looked 
at more carefully (Ackerman, Tybur, & Blackwell, 2021). 

Previous research has also shown that COVID-19 impacts interper-
sonal relationships (Fuochi, Boin, Voci, & Hewstone, 2021). Following 
up on this, the present study pursued two aims. First, using data from 
various countries, we aimed to investigate the relationship between 
pathogen disgust sensitivity and the perception of crowded spaces, 
expecting that individual differences regarding pathogen disgust sensi-
tivity would predict a person's level of disgust experienced when con-
fronted with crowded places (i.e., a crowded bus or concert). Second, we 
were interested in potential temporary differences in pathogen disgust 
sensitivity and in the perception of crowded spaces. Accordingly, we ran 
three studies at different points in time, in 2018, before the COVID-19 
pandemic; during the pandemic in 2020, when public awareness of 
pathogens and infection risk were increased; and as the pandemic had 
progressed, in 2022, during the Russia–Ukraine conflict, when public 
attention was shifting away from topics like pathogens or infection risk. 
As the pandemic had a huge impact on people's awareness of pathogens, 
we expected to detect an increase in pathogen disgust sensitivity and in 
disgust evoked by crowded spaces at the height of the pandemic in 2020, 
and lower scores in 2018 (before the pandemic started) and 2022 (i.e., 
after the height of the pandemic). 

2. Study 1 

An online survey across 11 countries was conducted with the aim of 
investigating the relationship between pathogen disgust sensitivity and 

disgust perceptions associated with crowded spaces in different 
countries. 

2.1. Method 

2.1.1. Participants 
Initial data for this study were collected in 2018 through an online 

survey of 11 countries, including Australia, China, England, France, 
Germany, Mexico, Spain, South Africa, Sweden, Switzerland and the 
United States of America. Participants for the Swiss sample were 
recruited from an internet panel obtained from a commercial, ISO- 
certified panel provider (Respondi AG). A total of 1122 Swiss partici-
pants completed the survey. Quotas were applied to the variable ‘sex’, to 
ensure equal numbers of male and female participants. The survey took 
around 15 min to complete; more detailed information about the whole 
project can be found elsewhere (Ammann, Siegrist, & Hartmann, 2019). 
Due to the short time they took to complete the survey, 34 participants 
were excluded, as they took less than half the median of the survey 
duration calculated for the whole sample to complete the survey. After 
excluding another 22 participants who failed to provide their age, the 
final sample consisted of 1066 participants (50 % females, age: M = 49, 
SD = 16). 

Participants from the other ten countries were recruited through 
commercial providers of sampling services. Quotas were applied on the 
variables age and sex, to ensure an equal sociodemographic profile of 
participants across the countries. Sample characteristics are summarised 
in Table 1. More detailed information on this project can be found 
elsewhere (Egolf et al., 2019). 

2.1.2. Questionnaire 
Participants' sensitivity to physical distancing was assessed using two 

pictures, which were presented together with a short description. One 
picture depicted a crowded concert, while the other showed a bus with 
only a little standing room left (see Table 2). Participants rated the 
pictures for the level of disgust they evoked on a scale from 0 (not 
disgusting at all) to 100 (extremely disgusting). Across all countries tested, 
the two situations were significantly correlated (see Table 3). 

Participants' pathogen disgust sensitivity was measured with the 
pathogen disgust items from the Three Domain Disgust Scale (TDDS, 
Tybur et al., 2009). The TDDS pathogen subscale (TDDSpathogen) con-
tained seven items that describe pathogen-related situations. Sample 
items are ‘Accidentally touching a person's bloody cut’ or ‘Seeing some 
mould on old leftovers in your refrigerator’. Participants rated each item 
on a scale from 0 (not disgusting at all) to 6 (extremely disgusting). The 
scale had good reliability in all countries (see Table 3) and responses 
were similar to the values reported in previous studies (Mentser & 
Nussinson, 2020; Prokop & Fančovičová, 2016). Average scores were 
calculated across the 11 items. 

Table 1 
Overview on the sample characteristics across the 11 countries tested.    

Age Females  

n M (SD) % 

Switzerland  1066 49 (16)  50.0 
China  572 46 (13)  47.9 
USA  630 45 (14)  50.5 
South Africa  620 45 (14)  49.8 
Spain  611 45 (14)  51.5 
Australia  600 46 (14)  52.5 
Mexico  629 44 (14)  50.6 
Germany  617 45 (14)  51.1 
Sweden  619 46 (14)  51.5 
France  618 45 (14)  51.5 
England  612 46 (14)  50.8 

Note. Quotas were used for the variables age and sex. 
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2.1.3. Data analysis 
Correlation analyses were used to investigate the relationship be-

tween the variables, and a multiple hierarchical regression analysis was 
used to analyse the influence of pathogen disgust sensitivity on the 
averaged disgust situations while controlling for age and sex. All data 
were analysed with the Statistical Package for the Social Sciences (SPSS) 
version 26 (IBM, New York, USA) for Windows. 

2.2. Results and discussion 

The crowded bus situation yielded higher disgust ratings than the 
concert across all 11 countries (see Table 3). The correlations between 
age, sex, pathogen disgust sensitivity and the situations are reported in 

Table 4. Pathogen disgust sensitivity was significantly positively asso-
ciated with the situations in all seven countries. Correlation coefficients 
ranged from r = 0.26 to 0.41, which can be seen as medium- to large- 
sized effects (Funder & Ozer, 2019). Further, correlations between sex 
and pathogen disgust sensitivity were found for all seven countries: fe-
male participants always scored higher on disgust sensitivity. The results 
for age were less consistent. That is, small, significant positive correla-
tions were registered for only four of the seven countries. 

In Table 5, results of the final model of the multiple hierarchical 
regression analysis used to predict the disgust evoked by the two situ-
ations are reported for all seven countries. All models were statistically 
significant and explained between 7 and 11 % of the variances. In all 
countries, pathogen disgust sensitivity emerged as a significant predic-
tor of the disgust evoked by the situation. As for food disgust sensitivity 
(Ammann, Egolf, Hartmann, & Siegrist, 2020; Egolf et al., 2019), the 
correlation patterns showed that the structure of pathogen disgust 
sensitivity seems to be similar across countries. 

Table 2 
Overview on the two pathogen-related disgust stimuli (situations) and the de-
scriptions presented with them.  

Item Picture 

Concert: You are at a 
concert with many 
people. Everyone is 
standing close to 
together. 

Bus: You are taking a bus, 
which is so crowded that 
there is barely enough 
space to board. 

Note. Participants were asked to imagine the described situations and to rate 
them for how disgusting they think these are. Answers were provided on an 
interactive slider from 0 (not disgusting at all) to 100 (extremely disgusting). The 
midpoint of the slider was indicated (neither). Pictures were obtained from the 
website pixabay.com 

Table 3 
Overview on the disgusting situations (bus and concert) and pathogen disgust sensitivity, mean values, standard deviations, Pearson's correlations between the two 
situations, mean values and Cronbach's alpha for pathogen disgust sensitivity and all 11 countries.    

Situations  TDDSpathogen   

Concert Bus Pearson's Correlation t-test  

N M (SD) M (SD) r  α M (SD) 

Switzerland  1066 43.9 (29.7) 53.4 (30.5) 0.67***   0.81 4.06 (1.15) 
China  572 44.2 (26.5) 45.0 (26.5) 0.56*** 0.7 (ns)  0.80 4.24 (1.02) 
USA  630 38.6 (29.3) 47.7 (30.1) 0.65*** 9.1***  0.81 4.31 (1.06) 
South Africa  620 44.3 (31.8) 55.5 (31.9) 0.56*** 9.4***  0.80 4.42 (1.12) 
Spain  611 36.3 (26.7) 46.1 (28.1) 0.61*** 10.0***  0.79 4.13 (1.07) 
Australia  600 45.3 (30.8) 53.3 (30.7) 0.62*** 7.4***  0.82 4.10 (1.16) 
Mexico  629 30.9 (30.2) 43.8 (33.5) 0.52*** 10.2***  0.81 4.17 (1.24) 
Germanya  617 – – – –  0.77 3.88 (1.10) 
Swedena  619 – – – –  0.81 3.89 (1.18) 
Francea  618 – – – –  0.71 3.97 (1.00) 
Englanda  612 – – – –  0.78 4.08 (1.07) 

Note. For the items concert and bus, participants were asked to imagine the described situations and to rate them for how disgusting they think these are. Answers were 
provided on an interactive slider from 0 (not disgusting at all) to 100 (extremely disgusting). The midpoint of the slider was indicated (neither). Both situations were 
presented as a written scenario together with a picture. Pictures were obtained from the website pixabay.com, TDDSpathogen = Three Domain Disgust Scale (TDDS, 
Tybur et al., 2009) pathogen subscale. 

*** p < .001. 
a The first study used an exploratory approach and was integrated as part of a larger international research project (see Egolf et al. (2019)). As a result, the situations 

were tested in only 7 out of the 11 countries. 

Table 4 
Pearson's correlations for pathogen disgust sensitivity, disgust evoked by 
crowded situations (bus and concert), by age and sex.    

Pearson's correlations with TDDSpathogen  

N Situations Age Sex 

Switzerland  1066 0.38***  0.11*  0.14*** 
China  572 0.26***  0.11**  0.19*** 
USA  630 0.38***  0.07  0.18*** 
South Africa  620 0.34***  0.02  0.25*** 
Spain  611 0.29***  0.09*  0.21*** 
Australia  600 0.41***  0.03  0.24*** 
Mexico  629 0.32***  0.16***  0.28*** 
Germany  617 –  0.10*  0.24*** 
Sweden  619 –  0.01  0.16*** 
France  618 –  0.06  0.20*** 
England  612 –  0.05  0.20*** 

Note. Sex: 0 = males, 1 = females; TDDSpathogen = Three Domain Disgust Scale 
(TDDS, Tybur et al., 2009) pathogen subscale. 

* p < .05. 
** p < .01. 
*** p < .001. 
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3. Study 2 

Study 1 showed that there is a connection between pathogen disgust 
sensitivity and the perception of crowded spaces. As data for Study 1 
were collected before the COVID-19 pandemic, the aim of Study 2 was to 
test whether pathogen disgust sensitivity had changed because of the 
pandemic. We expected that, with the pandemic and the recommenda-
tions for increased hygiene and physical distancing, people would be 
more sensitised regarding pathogens and more reluctant to be present in 
crowded places. 

3.1. Method 

3.1.1. Participants 
Data for this study were collected through an online survey in April 

2020, shortly after the outbreak of the COVID-19 pandemic, in Ger-
many. Around this time, the 7-day average of deaths per day peaked at 
almost 300.1 Participants were recruited from an internet panel ob-
tained from a commercial, ISO-certified panel provider (Respondi AG). 
Quotas were applied to the variable ‘sex’ to ensure equal numbers of 
males and females in the sample. The survey took roughly 10 to 15 min 
to complete. Participants who needed less than half the median of the 
survey duration calculated for the whole sample were excluded from the 
analysis. The final sample contained 519 participants (50 % females). 
Participants were aged between 21 and 71 years (M = 50, SD = 13). 
More detailed information on this project can be found elsewhere 
(Ammann & Casagrande, 2021). 

3.1.2. Questionnaire 
The questions were the same as in Study 1. Reliability of the path-

ogen disgust scale was good (7 items, α = 0.80). As in Study 1, partici-
pants indicated for the same two disgust-invoking situations (i.e., bus, 
concert) how disgusting they perceived them to be. The bus situation 
yielded slightly higher disgust ratings than the concert (Mbus = 65.99, 
SD = 30.14 and Mconcert = 49.45, SD = 32.04). The two items were highly 
correlated (r = 0.66, p < .001) and therefore taken together to form an 
average (M = 57.72, SD = 28.29). 

3.1.3. Data analysis 
Identical methods and procedures were used as described for Study 

1. 

3.2. Results and discussion 

Table reports the correlations between age, sex, pathogen disgust 

sensitivity and the averaged disgust ratings of the crowded situations. 
Pathogen disgust sensitivity was significantly positively associated with 
the situations (r = 0.40, p < .001) (Table 6). 

Table 7 lists the results of the multiple hierarchical regression anal-
ysis used to predict the disgust evoked by the two situations. The model 
was statistically significant and explained 19 % of the variance. As in 
Study 1, pathogen disgust sensitivity emerged as a significant predictor 
of the disgust evoked by the situations. 

4. Study 3 

To follow up on the results of Study 1, which provided cross-cultural 
evidence for the relationship between pathogen disgust sensitivity and 
the perception of crowded spaces, as well as Study 2 from 2020, which 
showed that, in Germany, the relationship remained similar during the 
pandemic, Study 3 aimed to investigate this relationship while another 
crisis, one unrelated to pathogens, dominated the daily news feeds. For 
this, data were collected in Germany in the spring of 2022, two years 
after the start of the pandemic and during the Ukraine–Russia conflict. 

4.1. Method 

4.1.1. Participants 
Data for this final study were collected in March and April 2022 

during the war between Russia and Ukraine. Around this time, the 7-day 
average of deaths per day due to COVID-19 was around 300,2 which 
happens to be a similar level as reported during data collection of Study 
2. Data were collected through an online survey in Germany. Partici-
pants were recruited through a variety of mailing lists and various social 
media channels (e.g., Facebook, Twitter, Reddit). The survey took 
roughly 10 to 15 min to complete. Four participants who did not reveal 

Table 5 
Final model for the multiple hierarchical regression analysis predicting the level of disgust evoked by the disgust situations (bus and concert), by age, sex and pathogen 
disgust sensitivity.   

Switzerland China USA South Africa Spain Australia Mexico  

N = 1066 N = 572 N = 630 N = 620 N = 611 N = 600 N = 629 

Variable B SE B SE B SE B SE B SE B SE B SE 

Constant  2.34  3.67  14.86**  4.94  0.89  5.07  11.04*  5.45  17.52***  4.736  2.97  4.95  11.30*  4.63 
Sex  5.96***  1.62  − 0.05  1.93  1.26  2.02  − 2.72  2.20  0.78  1.951  − 2.38  2.13  1.09  2.19 
Age  0.19***  0.05  0.12  0.07  0.01  0.07  − 0.02  0.08  − 0.10  0.071  0.15*  0.07  − 0.11  0.08 
TDDSpathogen  8.38***  0.69  5.78***  0.95  9.55***  0.96  8.94***  0.98  6.69***  0.914  9.89***  0.91  7.28***  0.89 
R2  0.16   0.07   0.15   0.12   0.09   0.18   0.11  
F  67.28***  14.17***  35.36***  28.00***  19.31***  42.01***  25.01*** 

Note. Sex: 0 = males, 1 = females; TDDSpathogen = Three Domain Disgust Scale (TDDS, Tybur et al., 2009) pathogen subscale. 
* p < .05. 
** p < .01. 
*** p < .001. 

Table 6 
Pearson's correlations pathogen disgust evoked by crowded situations (bus and 
concert), by age and sex, N = 519.   

1 2 3 4 M SD 

1. TDDSpathogen  1     4.44  1.12 
2. Situation  0.40***  1    57.72  28.29 
3. Age  0.12**  0.20***  1    
4. Sex  0.17***  0.15**  0.09*  1   

Note. Sex: 0 = males, 1 = females; TDDSpathogen = Three Domain Disgust Scale 
(TDDS, Tybur et al., 2009) pathogen subscale. 

* p < .05. 
** p < .01. 
*** p < .001. 

1 https://github.com/CSSEGISandData/COVID-19 2 https://github.com/CSSEGISandData/COVID-19 
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their sex or indicated that they did not fit with the binary groups were 
excluded, to ensure equal sample sizes across all analyses. The final 
sample contained 218 participants (79 % females). Participants were 
aged between 19 and 69 years (M = 31.5, SD = 11.5). 

4.1.2. Questionnaire 
The questions were the same as those used for the Swiss sample in 

Study 1. The reliability of the pathogen disgust sensitivity scale was 
good (7 items, α = 0.70). As in the previous studies, participants eval-
uated the two disgust-invoking situations depicting a crowded concert 
and bus. The bus situation again yielded slightly higher disgust ratings 
than the concert (Mbus = 52.47, SD = 29.22 and Mconcert = 39.17, SD =
26.93, t (217) = 8.00, p < .001). As in the previous studies, the two items 
were highly correlated (r = 0.62, p < .001) and therefore taken together 
to form an average (M = 45.82, SD = 25.27). 

4.1.3. Data analysis 
The same methods and procedures were used as described for Study 

1. 

4.2. Results and discussion 

Table 8 reports the correlations between age, sex, pathogen disgust 
sensitivity and the situations. Pathogen disgust sensitivity was signifi-
cantly positively correlated with the situations (r = 0.27, p < .001). 

The results of the multiple hierarchical regression analysis used to 
predict the disgust evoked by the two averaged situations are shown in 
Table 9. The model was statistically significant and explained 7 % of the 
variances. As in the previous studies, pathogen disgust sensitivity 
emerged as a significant predictor of the disgust evoked by the crowded 
situations. 

4.2.1. Synthesis of the three studies 
Having collected data for pathogen disgust sensitivity using the 

TDDS in Germany over the three time points allows us to make temporal 
comparisons. We found that, in 2018, before the pandemic, individuals' 

pathogen disgust sensitivity was significantly lower than it was two 
years later, after the pandemic had started (see Fig. 1). Similarly, a 
comparison between 2020 and 2022 revealed that, after two years of 
pandemic living and after the onset of another pathogen-unrelated 
crisis, pathogen disgust sensitivity had decreased significantly. 

5. Overall discussion 

The three studies presented herein aimed to investigate the rela-
tionship between pathogen disgust sensitivity and people's perceptions 
of crowded spaces. We found similar result patterns regarding pathogen 
disgust sensitivity and the evaluation of crowded situations across 11 
countries (Study 1) and three time points (Studies 1–3). With higher 
individual levels of pathogen disgust sensitivity, the more disgusting 
individuals evaluated the crowded spaces. We further found an increase 
in overall pathogen disgust sensitivity during the COVID-19 pandemic 
and an increased disgust response regarding crowded spaces (Study 2). 
During the Russia–Ukraine conflict in 2022 (Study 3), however, we 
found overall pathogen disgust sensitivity that was at a similar level as 
before the pandemic (Study 1). 

5.1. Pathogen disgust sensitivity as an important predictor for disgust 
evoked by crowded spaces 

Given the avoidance nature of disgust, it is not surprising that 
pathogen disgust sensitivity was significantly correlated with both sit-
uations depicting crowded spaces in our study. Across three studies, 
pathogen disgust sensitivity emerged as a significant predictor for the 
perception of two crowded spaces. The behavioural immune system 
tends to be hypersensitive to perceptual disease cues (Schaller & Park, 
2011); therefore, participants with high levels of pathogen disgust 
sensitivity in our studies reacted more strongly to the crowded situa-
tions. Similarly, recent research, which was also conducted during the 
pandemic, has found that pathogen disgust sensitivity predicted lower 
judgments of trustworthiness and lower social desirability (Olivera-La 
Rosa et al., 2020), and that food disgust sensitivity predicted disease- 
preventive behaviours (Ammann & Casagrande, 2021). 

While our study is well aligned with the theory of the behavioural 
immune system, we want to acknowledge, however, that other studies 
have critically discussed whether the behavioural immune system can be 
applied to pandemics (Ackerman et al., 2021; Schaller et al., 2021). The 
main argument was that pandemics take place in globalised civilisa-
tions, which is something that has developed recently. It is therefore 
unlikely that pandemic-specific mechanisms have been shaped through 
selection starting in small-scale ancestral societies (Ackerman et al., 
2021). We therefore conclude that our study adds yet another important 
piece of information in the quest to understand the psychological 
mechanisms behind the behavioural immune system. 

Across all three studies, the situation with the bus was rated as 

Table 7 
Final model for the multiple hierarchical regression analysis predicting the level 
of disgust evoked by the disgust situations (bus and concert), by age, sex and 
pathogen disgust sensitivity, N = 519.   

Situation 

Variable B SE ß 

Constant  − 2.40  6.01  
Sex  4.15  2.28  0.07 
Age  0.32***  0.09  0.15 
TDDSpathogen  9.47***  1.03  0.37 
R2  0.19  
F  40.24***  

Note. Sex: 0 = males, 1 = females; TDDSpathogen = Three Domain Disgust Scale 
(TDDS, Tybur et al., 2009) pathogen subscale. 

*** p < .001. 

Table 8 
Pearson's correlations of pathogen disgust sensitivity and disgust evoked by 
crowded situations (bus and concert), by age and sex, N = 218.   

1 2 3 4 M SD 

1. TDDSpathogen  1     3.64  0.98 
2. Situations  0.27***  1    45.82  25.27 
3. Age  0.18**  0.02  1   31.55  11.52 
4. Sex  0.14*  0.08  − 0.03  1   

Note. Sex: 0 = males, 1 = females; TDDSpathogen = Three Domain Disgust Scale 
(TDDS, Tybur et al., 2009) pathogen subscale. 

* p < .05. 
** p < .01. 
*** p < .001. 

Table 9 
Final model for the multiple hierarchical regression analysis predicting the level 
of disgust evoked by the situations (bus and concert), by age, sex, and pathogen 
disgust sensitivity, N = 218.   

Situation 

Variable B SE ß 

Constant  20.78**  7.76  
Sex  2.63  4.14  0.04 
Age  − 0.07  0.15  − 0.03 
TDDSpathogen  6.89***  1.75  0.27 
R2  0.07  
F  5.69**  

Note. Sex: 0 = males, 1 = females; TDDSpathogen = Three Domain Disgust Scale 
(TDDS, Tybur et al., 2009) pathogen subscale. 

** p < .01. 
*** p < .001. 
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consistently more disgusting than the concert. Given that both pictures 
show the same disgust elicitor (i.e., other people), a possible interpre-
tation is that a concert is primarily attended for fun and voluntarily, 
while a bus might be the necessary means of transport when travelling or 
commuting from one place to another. Another possible, however 
speculative, explanation can be drawn from the connection between 
disgust and xenophobia, causing aversive reactions towards foreigners 
(Schaller, 2011). Individuals attending a concert share a common in-
terest (e.g., liking the same band), which could make them subjectively 
less ‘foreign’, compared to individuals commuting on the same bus. 
Finally, it is important to note that a bus is a small, enclosed space, 
which can provoke anxiety. 

5.2. Temporary changes in pathogen disgust sensitivity 

We found that pathogen disgust sensitivity increased significantly 
between 2018 and 2020. Later, when the Russia–Ukraine conflict 
emerged, we found that pathogen disgust sensitivity decreased signifi-
cantly as the pandemic progressed and was partly contained by the 
introduction of various measures against its spread. Further, from 2020 
to 2022 the European public's attention shifted from the pandemic to-
wards the war in Ukraine. 

To the best of our knowledge, this is the first work to provide evi-
dence on these temporary differences in pathogen disgust sensitivity. 
Though there are stable individual differences, we aim to argue that an 
individual's pathogen disgust sensitivity is not static, but can adapt ac-
cording to the current pathogen pressure in the environment. With that 
in mind, our results are in line with Hlay et al. (2021), who proposed 
that disgust may be a leading emotional shift triggered by pathogen 
presence in the environment. 

5.3. Limitations and outlook 

Our research is one among a few that provide longitudinal data on 
pathogen disgust sensitivity. Future research should add to the evidence 
by providing longitudinal data and look more deeply into the ontology 
of disgust (Rottman, DeJesus, & Greenebaum, 2019). Further, it should 

test additional situations to investigate situational, conceptual and in-
dividual differences in pathogen disgust sensitivity. 

5.4. Conclusion 

A major strength of the present study its longitudinal nature, pre-
senting data that were collected over three points in time. With world 
affairs developing into several major crises during the studies' data 
collection periods, we had the rare opportunity to investigate the in-
fluence of these crises on the relationship between pathogen disgust 
sensitivity and the perception of crowded spaces. Moreover, given that 
one crisis was directly related to pathogens while the other was not, 
more depth has been added to our analyses. Across 11 countries, we 
have shown that the construct of pathogen disgust sensitivity was 
similar, that is, higher levels of sensitivity were related to more disgust 
evoked by the crowded situations. Further, across three points in time, 
we found an increase in pathogen disgust sensitivity during the 
pandemic, which was most likely caused by a higher expected pathogen 
presence during that time. Through the course of the pandemic, the 
overall level of pathogen disgust sensitivity decreased again, probably 
because of a habituation effect and because the pandemic was partially 
contained with protective measures and vaccinations. Moreover, the 
public's attention has shifted towards a new crisis – the Russia–Ukraine 
conflict. 
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