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Abstract

Disgust, considered as one of the basic emotions universally shared across various cultures, has only recently attracted increased
research interest. Originally developed as a key component of the behavioural immune system serving to protect the body from
infectious pathogens, disgust has taken on other roles such as guiding our moral judgements, political preferences, or even
choices of sexual partners. Despite these adaptive roles, disgust may, on the other hand, be responsible for negative social
(xenophobia, homophobia) or clinical phenomena (common anxiety disorders such as specific phobias of obsessive-
compulsive disorder), thus, a reliable measure of individual tendencies to experience disgust is indispensable. The aim of this
study was to develop and analyse a Czech version of the Disgust Scale — Revised, one of the most widely used assessment of
disgust propensity. Using a back-translation procedure and a counterbalanced test-retest experimental design, we demonstrated
that scores on the Czech measure correlated with those on the English original (test-retest reliability 7 = 0.82) and both measures
were found equivalent (p = 0.019). We also adopted a general linear model to show that the level of disgust is affected by sex, age,
and education/occupancy, as women and people with no biology education score significantly higher than men and biologists,
respectively. Finally, our data provide support to a bifactor model composed of general disgust taping into all items in addition to
three distinct disgust domains.
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Introduction

Within the growing body of research on human emotions,
disgust has only recently attracted substantial interest of vari-
ous disciplines (Rozin et al. 2016). Nowadays, it is considered
as one of the basic emotions with a cross-culturally recogniz-
able facial expression (Ekman 1992), distinct physiological
response (Stark et al. 2005) and specific neuroanatomical cor-
relates (reviewed in Schienle 2009). Originally, it serves as the
“behavioural immune system” protecting the body from dan-
gerous pathogens (Curtis et al. 2011). However, through a
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process of preadaptation disgust has been useful in serving
new functions, such as guiding moral judgments (Schnall et
al. 2008) or facilitating the in-group cohesion through xeno-
phobia (Faulkner et al. 2004). Disgust is also of interest to
clinical researchers due to its role in aetiology of various men-
tal disorders ranging from animal phobias (Davey and
Marzillier 2009), contamination-based obsessive-compulsive
disorder (OCD), eating disorders, and sexual dysfunctions
(Olatunji et al. 2010).

Despite the need of a reliable valid measurement of disgust
(Olatunji and Sawchuk 2005), it has become a challenging
task given the vast diversity of disgust elicitors that extends
beyond contaminated food (Rozin et al. 2016). Waste prod-
ucts, body envelope violations (i.e. surgery, puncture wounds,
deformity, and other situations in which the normal exterior
envelope of the body is breached or altered, Haidt et al. 1994),
deviant sexual practices, or even violations of adopted moral
codes (Chapman et al. 2009; Tybur et al. 2013) are new
sources of disgust that require an inclusive and reliable form
of measurement. Haidt et al. (1994) put forth an influential
theoretical model categorizing disgust into two principal sub-
types: core disgust (food, animals, and body products) and
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animal reminder disgust (death, sex, body envelope viola-
tions). To measure disgust propensity (individual tendency
to experience disgust) the authors presented a self-report in-
strument, the Disgust Scale (DS), which has become the meth-
od of choice with more than a hundred published articles
(Olatunji and Sawchuk 2005). Recently, Olatunji et al.
(2007) suggested to revise the measure by dropping seven
items and regroup the rest into three factors called core, animal
reminder, and contamination-based disgust.

Although the Disgust Scale — Revised (DS-R) appears to
have some utility across cultures (Olatunji et al. 2009), a spe-
cific cultural background can modulate what objects or situa-
tions are considered being disgust elicitors (Rozin and Fallon
1987; Tybur et al. 2009). It is thus valuable to possess a local
instrument for measuring disgust propensity that allows cross-
national comparisons. So far, several language versions of the
DS-R have been developed (e.g., Dutch, Korean, or Hebrew),
but a Czech translation has yet to come.

Therefore, the aim of this study was to (1) create a stan-
dardized Czech translation of the DS-R, (2) analyse its psy-
chometric qualities including reliability and validity (using an
alternative measure of disgust propensity, the Three-Domain
Disgust Scale, TDDS; Tybur et al. 2009), (3) verify its three-
factor structure, and (4) test the effect of selected demographic
variables (sex, age, education) on disgust scores. As people
from different disciplines are exposed to varying levels of
disgust elicitors, which require a different ability to manage
these experiences, we expect people with biology education to
demonstrate lower disgust propensity than those educated in
social sciences (psychology, sociology, law, etc.).

Methods
Subjects

In total, 1069 healthy subjects of both sexes (272 men and 797
women) aged 16-89 years were recruited for the study. Most
of them were high school (V=81) or college students (N=

751). In order to test for the effect of study field, students of
natural (biology) and social sciences (psychology, sociology,
politics, etc.) took part. The additional participants were re-
cruited from staff members of a biology faculty and psychiat-
ric research centre, or through the Internet. The study has been
approved by the respective institutional ethics committee. All
the subjects gave their written informed consent prior to
testing.

Psychometrics

The DS-R is a self-report personality scale to assess individual
differences in propensity to disgust developed by Haidt et al.

(1994) and modified by Olatunji et al. (2007). There are 25
disgust elicitor items loading on one of the three factors (core
disgust, animal reminder disgust, contamination-based dis-
gust) and two catch questions (item 12 and 16) to identify
those respondents that are not paying attention to the task or
do not take it seriously. Each item is rated by the participant on
a 5-point Likert scale from 0 (“Strongly disagree/Not disgust-
ing at all*) to 4 (“Strongly agree/Extremely disgusting”). The
total score (ranging from 0 to 100) is calculated by summing
scores on all the 25 disgust elicitor items but three (item 1, 6,
10) that are reverse-scored. Similarly, subscale scores may be
calculated. All the participants that do not give valid answers
on the catch questions should be dropped. The DS-R demon-
strates acceptable Cronbach’s alpha estimates for the overall
internal consistency (0.84) and the three subscales (core dis-
gust: 0.74; animal reminder disgust: 0.78; contamination-
based disgust: 0.61; Olatunji et al. 2007, which was replicated
by van Overveld et al. 2011).

The TDDS is a 21-item self-report measure of disgust pro-
pensity in three domains: pathogen, sexual, and moral disgust.
The items are scored on a 7-point Likert-type scale. The three
subscales have demonstrated very good internal consistency
(Cronbach’s alpha: 0.84, 0.87, and 0.84, for pathogen, sexual,
and moral disgust, respectively) and validity (Olatunji et al.
2012; Tybur et al. 2009, 2011). Prior to the study it has been
translated into Czech by two independent bilingual translators.

Procedures

The standardization procedure followed the guidelines
for translating and adapting tests set by the
International Test Commission (ITC 2017; see also
Hambleton et al. 2005). First, having the permission of
the copyright holder, the original DS-R was translated
from English to Czech independently by two bilingual
professionals. These two versions were then checked by
a psychologist experienced in test development to iden-
tify and resolve potential item discrepancies in the
translations. Subsequently, a back-translation to English
was performed by another translator unfamiliar with the
questionnaire. Three native English speakers then com-
pared the original and back-translated items to deter-
mine whether they were equivalent in meaning. Any
substantive differences in particular items were consid-
ered and appropriately revised by a team of psycholo-
gists with the objective to obtain a translation best cor-
responding the original instrument.

Next, a counterbalanced experimental design was adopted
to standardize the Czech translation of the DS-R and evaluate
its psychometric properties. Thus, a half of the subjects were
administered the original English version first, followed by
the Czech one approximately two months later. The other half
was asked to complete the questionnaires in the reverse order,
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i.e., first in Czech and then in English. The way the partici-
pants were divided into these two groups was completely ran-
dom. The selected period of two months between each admin-
istration is generally recommended when retesting personality
questionnaires (McCrae et al. 2011). It is believed that after
this time the subjects can no longer remember their previous
answers that could influence the current score, thus the carry
over effect is eliminated (McConnell et al. 1998). In addition,
to check for convergent validity, a subsample of 288 respon-
dents also completed the Czech version of the TDDS a few
months later.

Prior to testing, we asked the subjects about their English
proficiency and instructed them not to complete the instru-
ment if they did not feel confident. However, as mentioned
above, the majority of our sample were high school or univer-
sity students who have learned English for several years.
Moreover, as a part of the curriculum at Charles University,
students are required to pass an English exam equivalent to “A
Cambridge English: First” qualification (FCE). Therefore, a
good level of English skills among our participants was ex-
pectable. Information on the individual’s age, sex, and
occupancy/education was collected as well. For statistical
analyses, the age was categorized into seven groups (less than
15; 15-20; 21-30; 31-40; 41-50; 51-60; and more than
60 years). The occupancy/education was categorized either
as 1) biological (university students of biology, lecturers of
the Faculty of Science, and doctors) and 2) other than biolog-
ical (high school students, university students of psychology,
sociology, economics, politics, and law, IT technicians, psy-
chologists, etc.).

Statistical Analyses

First, the scores distribution from both language versions was
checked for normality using a Shapiro-Wilk test. Based on the
outcome, we employed either a paired samples t-test or
Wilcoxon signed-ranked test to analyse the effect of adminis-
tration order (test vs. retest) and language (Czech vs. English).
Responses on individual items were compared using a
Wilcoxon matched-pair signed-rank test for related samples.
Subsequently, a score difference between the test and retest
was calculated and a t-test for independent samples was
employed to check, whether this was affected by the language
of the questionnaire used first. Score correlation between both
language versions was calculated as well using a formula for
test-retest reliability.

We also employed methods of statistical equivalence test-
ing, specifically a two one-sided t-test (TOST; Schuirmann
1987), to analyse the measurement invariance. An acceptance

criterion © was calculated using the following formula: = ¢

+5 [t(1mapm—2) + L1-5/2.202) ] \/% (6: the absolute value of true
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difference between the groups’ mean values, arbitrarily set to
0; s”: the upper 95% confidence interval (CI) of standard de-
viation s; ¢-test critical values for oc= 3 = 0.05). Subsequently,
a 90% CI of difference in mean total scores from both mea-
sures was compared to [—0; 0] interval.

Secondly, to verify psychometric properties of the
translated instrument, total scores from the Czech DS-
R were analysed separately. The items factor structure
was examined using a factor analysis with the maximum
likelihood extraction method and Direct Oblimin rota-
tion that allows for correlation which is expectable in
psychological phenomena (Costello and Osborne 2005).
As the data were on a 5-point Likert scale, they were
treated as ordinal. The appropriate number of factors to
retain was determined using a parallel analysis (Horn
1965) which has been demonstrated as one of the most
accurate methods for such purpose (Zwick and Velicer
1986). Here we followed a procedure developed by
O'Connor (2000) using his updated syntax (O'Connor
n.d.). We ran 5000 random permutations of a raw data
set with 891 cases and 25 variables (i.e. the disgust
elicitor items; item 1, 6, and 10 were first rescored) to
which the real data eigenvalues were compared.
Furthermore, in order to verify the factor structure of
the Czech DS-R, Tucker’s congruence coefficients of
factor similarity with the original scale were calculated
and the same analysis was repeated after a Procrustes
rotation had been applied to our matrix of factor load-
ings. We have also computed a Mantel test to compare
the items correlation matrix calculated from our data
with that originally published by Olatunji et al. (2007).

The model fit was then checked by conducting a confirma-
tory factor analysis (CFA) comparing several alternative factor
solutions based on the literature (including a parsimonious
one-factor model and a bifactor model allowing to test for a
general latent “g” disgust factor in addition to distinct compo-
nents of disgust; see Olatunji et al. 2014). Competing nested
models were compared using a chi-square difference test
(deifj’)'

Reliability was calculated using the split-half method
and items internal consistency was expressed as the
Cronbach’s alpha. We also used the Pearson correlation
coefficient between the three subscale scores of the DS-
R and TDDS to demonstrate convergent validity.
Finally, a General Linear Model (GLM) was used to
analyse the effect of age, sex, and education back-
ground. Most of the calculations were performed in
the SPSS Statistics, version 22 (IBM Corp. 2013). The
CFA was conducted in the SPSS Amos, version 24
(Arbuckle 2016). Finally, the Mantel test and Tucker’s
congruence coefficients were calculated in the XLSTAT
add-on statistical package for Excel, version 2017.4
(Addinsoft 2017).
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Results
Translation Evaluation

In total, 351 participants completed the DS-R in both lan-
guages, the rest of subjects did not take part in retest (62 com-
pleted the DS-R in English, 656 in Czech). The fit of total
scores on both versions to a normal distribution was acceptable
at «=0.01 (English: p =0.014, skewness 0.15, kurtosis —0.58;
Czech: p=0.032, skewness 0.18, kurtosis —0.53). We found a
statistically significant difference in total scores on the English
(M=44.38+0.77, SD = 14.46) and Czech DS-R (M'=42.38 +
0.72, SD=13.51); #350)=4.44, p <0.001; see Table 1). Item
analyses with a Bonferroni correction revealed that responses
on both versions differed significantly at the selected level (p <
0.002) on 7 items (1, 2, 6, 10, 18, 24, and 27).

We also found a slight though nonsignificant decrease in
total scores from the first (M =43.73 £0.75, SD=14.01) to
the second administration (M =43.03, SD=14.03); #(350) =
1.52, p=0.128. The test-retest score difference was signifi-
cantly higher when the English DS-R was administered first
(M=3.15%£0.76, SD=9.25) compared to the reversed order
(M=-1.13+£0.54, SD=17.63); t(349)=4.75, p<0.001.
Based on these results, the studied sample was divided respec-
tive to the version tested first and each data subset was
analysed separately.

When the original instrument was tested first, it
yielded a significantly higher total score (M =47.94+
1.25, SD=15.24) compared to retest using the Czech
translation (M=44.79+1.22, SD=14.88); t(149)=4.18,
p<0.001. Interestingly, the opposite pattern, although
less pronounced, was found when the Czech DS-R was
tested prior to the original (M =40.59+0.85, SD=12.11
vs M=41.79+£0.94, SD=13.25); #200)=-2.10, p=
0.037 (see Fig. 1). Despite these effects, test-retest reli-
ability remained relatively high for the total score (=
0.82, p<0.01; see Table 1 for more results).

Additionally, two alternative methods of the TOST con-
firmed that the two instruments were equivalent in mea-
suring disgust propensity. The 90% CI of difference in
mean total scores (M=1.99+1.74) was completely
contained within the interval of acceptance criterion
(—4.20; 4.20). This was supported by the right and left
one-sided t-test on the lower and upper bound; #700)=
-2.09, p=0.019 and #(700)=5.87, p<0.001,
respectively.

The following analyses were performed on the data from
the Czech DS-R only (N =1006). There was no significant
difference in total scores between those who completed the
translated instrument first (N=857, M=43.27+0.49, SD =
14.34) or second (N=149, M=44.71+1.22, SD =14.90);
#1004)=-1.13, p=0.260), leading to all data being pooled
together. Considerably lower scores were found in subjects
who provided invalid responses on the catch items 12 and
16 (N=115, M=39.88 +1.38, SD=14.80 vs. N=891, M =
43.95+£0.48, SD=14.31); #(1004) =2.85, p=10.004, thus,
they were excluded from further analyses.

Factor Analysis

The Kaiser-Meyer-Olkin measure of sampling adequacy
(0.88) and Bartlett’s test of sphericity (y’ =4258.70, df=
300, p<0.001) confirmed that the item structure of the
data set warranted a factor analysis. Although six factors
had eigenvalues greater than one, the parallel analysis
revealed that only the first four eigenvalues extracted
from the real data exceeded both the mean and the
95th percentile of those based on the simulations of
raw data sets (5.50, 1.76, 1.36, and 1.24). However, a
close visual inspection of the scree plot showed that the
fourth eigenvalue was not significantly different from the
95th percentile of the corresponding random data eigen-
value (1.24 vs. 1.23) and just represented a correlated
residual of the items (Panter et al. 1997). Thus, the

Table 1 Comparison of results

from the English and Czech Lang. Mean SD SE r t df p
version of the Disgust Scale —
Revised (DS-R) Total score EN 44.38 14.46 0.77 0.82 4.44 350 < 0.001
cz 42.38 13.51 0.72
Core EN 23.56 7.30 0.39 0.80 4.49 350 < 0.001
CZ 2245 7.14 0.38
Animal reminder EN 14.02 6.12 0.33 0.76 0.22 350 0.826
(074 13.97 6.39 0.34
Contamination EN 6.79 3.96 0.21 0.71 5.52 350 < 0.001
CZ 597 321 0.17

Only those respondents who completed both instruments were included in the analysis (N =351)

Lang. language version of the DS-R, EN English, CZ Czech, SD standard deviation, SE standard error of mean,
correlation coefficient between total/subscale scores from both language versions, 7 t-test value comparing total/

subscale scores from both language versions, df degrees of freedom
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Fig. 1 Comparison of the total scores from the English and Czech DS-R. a The English original administered before the Czech translation; b The
Czech translation administered before the English original. Inner square = mean; box = mean + SE; whiskers = mean + 1.96*SE

parallel analysis revealed that only three factors should
be extracted, two of which were clear, while the third
one was weaker, though still salient.

This three-factor solution explained 25.96% of the total
variance. The first factor accounted for 19.04% of the total
variance and consisted of nine items, all of them tapping
into animal reminder with only one item from the core
disgust subscale, though its factor loading was very low
(0.202). The second factor, which accounted for 4.45% of
the total variance, included nine items scoring on the core
and one on the contamination-based disgust subscale. The
last factor accounting for 2.47% of the total variance then
contained six items, four belonging to the contamination-
based and two to the core disgust subscale (see Table 2
for factor loadings).

Despite a relatively weak structure of the third factor,
Tucker’s coefficients of congruence with the original
factor matrix were satisfactory for all three factors
(r= 0.90, 0.86, and—0.81) and these slightly improved
after the Procrustes rotation (»=0.91, 0.86, and 0.82).
This was corroborated by the Mantel test that revealed a
significant correlation between the items correlation ma-
trices (r=0.73; p<0.001).

Although there was a reasonable fit of the three-factor mod-
el (XZ (272)=889.40, p < 0.001) as revealed by the CFA using
various indices, including the Root Mean Square Error of
Approximation (RMSEA =0.05), Comparative Fit Index
(CFI=0.846), and the Tucker-Lewis Index (TLI=0.830),
the best fit among all the models was associated with the
bifactor model of general disgust and three distinct disgust
domains (x° (250)=739.04, p <0.001; RMSEA = 0.047;
CFI=0.878; TLI=0.854). Thus, adding a “g” disgust factor
with loadings from all the items significantly improved the
model (degﬁ (22)=150.35, p<0.001). Conversely, neither

@ Springer

Table 2  Factor loadings of the disgust elicitor items from the Czech
DS-R. Extraction method: maximum likelihood, rotation method:
Oblimin with Kaiser normalization (N = 892)

Item Subscale Factor
1 2 3

7 Animal reminder 0.813 —-0.116 —0.034
2 Animal reminder 0.628 —-0.015 -0.018
21 Animal reminder 0.563 0.231 0.169
19 Animal reminder 0.477 0.117 —0.130
24 Animal reminder 0.453 0.133 -0.239
14 Animal reminder 0.420 0.020 -0.222
10? Animal reminder 0.373 0.137 0.054
5 Animal reminder 0.347 0.000 —0.254
11 Core 0.202 0.116 -0.173
25 Core —0.159 0.535 —0.118
15 Core 0.183 0.482 0.118
17 Core —0.062 0.443 —0.205
27 Core 0.082 0.431 —0.112
3 Core 0.102 0.408 0.076
20 Core -0.013 0.389 -0.075
8 Core 0.149 0.367 0.128
22 Core —-0.040 0.338 —0.284
23 Contamination 0.034 0.264 -0.209
6* Core 0.081 0.254 -0.019
13 Core 0.115 —0.005 —0.458
4 Contamination 0.011 -0.018 —0.449
9 Contamination -0.026 0.062 -0.398
1? Core 0.155 0.011 —-0.355
18 Contamination —0.003 0.147 —-0.340
26 Contamination 0.093 0.185 -0.247

Ttems have been re-scored prior to the analysis (see the Methods). The
highest factor loading for each item is presented in boldface
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Table 4 Spearman correlation ] ]

coefficients between the total and Disgust domain 1 2 3 4 5 6 7 8

subscale scores on the Czech o o o o o -

version of the DS-R (reﬂecting 1. DS-R total score - 0.850 0.823 0.693 0.345 0.526 0.293 0.020

the item structure as shown in 2. Factor - 0.516" 0411 02397 03817 0209 0.006

Table 2) and TDDS (V'=288) 3. Factor II - 0453 031" 0547 0259  —0.030
4. Factor I1I - 0345 03647 0305 0.102
5. TDDS total score - 0.490™ 0733 0.732"
6. Pathogen - 0307 —0.009
7. Sexual - 0.276™
8. Moral -

** Correlation is significant at p < 0.001 (two-tailed)

the unidimensional model with 25 indicator variables, nor a
two-factor model showed a good fit to the data (see Table 3 for
more results from the CFA).

Psychometric Properties of Czech DS-R

The total scores were normally distributed (skewness 0.15;
kurtosis —0.42); see a table in Online Resource 1 for norms.
The disgust elicitor items showed a moderate reliability
through examining the split-half Spearman-Brown coefficient
(r=0.70) or the Cronbach’s alpha coefficient of internal con-
sistency (o =0.75). The DS-R total scores significantly corre-
lated with those obtained on the TDDS (=0.35, p <0.001);
see Table 3 for more results.

The GLM model revealed a significant effect of sex
(F(1,773) = 68.74, p<0.001), age (F(6,668)=28.55, p<
0.001), and occupancy/education (F(1,773)=45.53, p<
0.001) on the DS-R total score. Conversely, neither the
sex*age nor sex*occupancy/education interaction effect
proved significant (F(5,666)=1.02, p=0.402 and
F(1,771)=3.33, p=0.068, respectively); for parameter esti-
mates see a table in Online Resource 2. On average, women
scored significantly higher than men (M =46.064+0.54 vs.
36.93 £0.89) and people with other than biology education
scored significantly higher than biology students and post-
graduates (M =46.34+0.67 vs. 39.42+0.72; see Table 4
and 5 for more details).

Discussion

Our data, gathered on respondents who completed both the
English and translated instrument, show a high correlation of
the total scores (»=0.82). This result is within the range of
0.7-0.9 which is recommended for test-retest reliability of
psychological assessment (Groth-Marnat 2009) and corre-
sponds well to test-retest reliability as assessed with a
Spearman correlation coefficient 0.85 reported by Kang et
al. (2012) who adapted the DS-R into Korean. Slightly lower
though still satisfactory correlations were found in our study
for the scores on three subscales, i.e. core, animal reminder,
and contamination-based disgust (»=0.79, 0.76, and 0.71,
respectively). These values clearly demonstrate that despite a
relatively long delay between both administrations, which ex-
ceeds the usually advised period of one month, responses on
the DS-R are relatively consistent and the adapted Czech mea-
sure provides reliable data that correlate significantly with the
original DS-R. Moreover, we have demonstrated that the two
instruments may be considered equivalent (p = 0.019) in mea-
suring disgust propensity.

Further statistical analyses revealed elevated total scores on
the English DS-R compared to its translation irrespective of the
administration order. That is if the Czech respondents tend to
self-report higher disgust propensity when answering in
English than in their native language. This difference in scores
remains even if they complete the original measure after having

Table3  Comparison of different models of the Czech DS-R using a confirmatory factor analysis showing selected indices of model fit (N =892). The
models are in the order of increasing fit

Model tested e df X/ AIC AGFI CFI TLI RMSEA

df

1-factor model 1260.60" 275 4.58 1360.60 0.859 0.754 0.732 0.063
2-factor model 984.77°" 274 3.59 1086.77 0.900 0.823 0.806 0.054
3-factor model 889.40™ 272 3.27 995.40 0.906 0.846 0.830 0.050
Bifactor model 739.04%* 250 2.96 889.04 0917 0.878 0.854 0.047

df degrees of freedom, x° /df a ratio of chi-square divided by the degrees of freedom, AIC Akaike information criterion, AGFI adjusted goodness-of-fit
test, CFI comparative fit index, 7L/ Tucker-Lewis index, RMSEA root mean square error of approximation

"% test is significant at p < 0.001
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Table 5 Descriptive statistics of the total scores obtained by the Czech
DS-R categorized according to sex, age, and type of education/occupancy

Parameter N Mean SE 95% CI

Overall 891 43.95 0.48 43.01; 44.89
Men 208 36.93 0.89 35.19; 38.68
Women 679 46.06 0.54 45.00;47.12
<15 yrs 5 63.60 6.27 46.18; 81.02
15-19 yrs 168 49.53 1.10 47.35; 51.71
20-29 yrs 528 43.74 0.60 42.56; 4491
30-39 yrs 110 41.05 1.33 38.42; 43.67
40-49 yrs 41 36.71 2.21 32.25;41.16
50-59 yrs 20 38.95 3.30 32.04; 45.86
60+ yrs 18 32.06 2.26 27.28; 36.83
Biologists 336 39.42 0.72 38.00; 40.84
Non-biologists 444 46.34 0.67 45.03; 47.66

N: Out of 1006 respondents who completed the Czech DS-R (i.e. those
351 with both languages +655 others who completed only the Czech
scale but not the English original), 115 questionnaires were invalidated
by responses on two catch questions 12 and 16, leaving 891 subjects for
psychometric analysis of the Czech DS-R including its factor structure.
Furthermore, 4 participants did not provide their gender and 111 did not
state their field of study, thus not allowing us to assign them either to a
“biologist” or “non-biologist” group. Therefore, the GLM model
analysing the effect of sex, age, and education/occupation was based on
780 subjects. SE standard error of mean, C/ confidence interval

read the Czech translation, so the effect of impaired compre-
hension is ruled out (see Fig. 1). It may be suggested, that it is
not the order of presentation (that was nonsignificant), but rath-
er the language it is written in that may affect the DS-R scores.

Interestingly, a very similar trend has been recently found
in a study on psychometrics of the Snake Questionnaire
(SNAQ), a self-report measure of snake fear (Polak et al.
2016). As the data from both questionnaires follow a different
distribution, i.e. normally distributed scores of disgust, but a
negative binomial function in the case of snake fear, it seems
that either over-scoring in English or rather under-scoring in
Czech might be a general psychometric phenomenon.
Perhaps, English is seen by Czech students as a more formal,
academic language used in scientific discourse, which might
subsequently unconsciously lower the tendency for self-styled
responses. It is also possible that the translation process has
slightly shifted the items meaning despite a thorough back-
translation procedure used in translation development, so dis-
gust reported on the Czech DS-R tends to be a bit lower.
Overall, the possible effect of a foreign language on self-
disclosure tendencies is an interesting issue that would war-
rant further research.

Although the DS has been considerably improved by
Olatunji et al. (2007) in terms of subscales’ internal consisten-
cy and its factor structure, there is still an ongoing discussion
about the number of factors of the DS-R. The original eight
factors were reduced to three different but interrelated disgust
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factors, i.e. core, animal reminder, and contamination-based
disgust. In an extensive cross-cultural study performed by
Olatunji et al. (2009), the three-factor solution best accounted
for data from seven countries including Australia, Brazil,
Germany, Italy, Japan, Sweden, and the USA. Only the
Netherlands showed a poor fit to the model, but this was
later challenged by van Overveld et al. (2011) who again
confirmed three factors. These were also found in an adoles-
cent sample of US high school students (here the factors were
called contagion, mortality, and contact disgust: Kim et al.
2013) or in Israeli Jewish citizens (Berger and Anaki 2014).
Moreover, the concept of three different kinds of disgust was
demonstrated to have a convincing convergent and divergent
validity in a study by Olatunji et al. (2008) who showed that
each disgust type is distinctively associated with personality,
behavioural, physiological, and clinical correlates.
Conversely, data from the Korean version of the DS-R best
fitted to a five-factor model (Kang et al. 2012).

Based on our data and in accordance with Olatunji et al.
(2014), the best fitting is a bifactor model of disgust composed
of four latent variables of which one is a general disgust factor
being loaded on by all the 25 DS-R items and simultaneously
there are three distinct domains of disgust that were revealed
in the parallel analysis as well. These three separate disgust
domains then describe in more details the variance in disgust
propensity towards various categories of stimuli among sub-
jects. It should be noted however that despite having the best
fit to the data, some indices are still slightly below the recom-
mended threshold (e.g., CFI and TLI should be >0.9) and
lower than those reported by Olatunji et al. (2014) for the
bifactor model. It is difficult to get a good fit with a large
sample size. Perhaps the measure might also need some revi-
sion, especially items 6, 11, 23, and 27 seem causing problems
to the model fit due to their low standardized regression
weights. Nevertheless, an independent sample would be re-
quired to re-analyze the factor structure of such revised scale.

The first and most robust factor almost exclusively con-
sists of items from the animal reminder subscale (see Table
2) and there is a very strong correlation between the first
factor scores and the animal reminder subscale scores (=
0.97, p<0.01). On the other hand, the remaining two fac-
tors were considerably weaker, accounting together for only
around 7% of total variance, and were mutually correlated
(r=—-0.44). This was also supported by Tucker’s congru-
ence coefficients showing a fair similarity for the first two
factors, though a bit lower for the third one. Note however,
that the third factor referred to as contamination-based dis-
gust was the most problematic one already in the original
psychometric evaluation (Olatunji et al. 2007). In our study,
no clear distinction between the original core and
contamination-based disgust subscale could be inferred
since items pertaining to these dimensions were mixed in
the two factors.
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This may reflect the conceptual ambiguity in the original
model of disgust put forth by Rozin et al. (2000) and further
developed by Olatunji et al. (2007). Core disgust is, according
to the authors, based on a sense of offensiveness at the pros-
pect of oral incorporation of disgusting stimuli (e.g., tainted
food, body waste products, etc.). Contamination-based disgust
is, on the other hand, defined as disgust reactions based on the
perceived threat of transmission of contagion (e.g., interper-
sonal disgust associated with hygiene). In our view and in
accordance with recent evolutionary models (Curtis 2011;
Davey 2011), the main function of disgust is to act as the
behavioural immune system which helps protect the body
from the risk of disease. Stimuli triggering core (e.g., rotting
foods, waste products, and small animals) or contamination
touch-based disgust (e.g., a public toilet, a sick cook in a
restaurant, or a new condom) may be seen together as sources
of harmful pathogens and tap into a single construct of disease
avoidance (Tybur et al. 2009). As Olatunji et al. (2014) dem-
onstrated, core and contamination disgust are more strongly
associated, whereas animal-reminder disgust may be more
distinct. Thus, the motive to separate the core and
contamination-based disgust items into two distinctive do-
mains remains questionable (cf. van Overveld et al. 2011).

Some support for those conclusions can be found in our anal-
ysis of convergent validity. Correlation coefficients between
scores on the DS-R and TDDS are significant and correspond
to previous reports (Olatunji et al. 2012; Tybur et al. 2009). The
strongest correlation was found between similar constructs, i.e.
pathogen disgust on one hand and the three subscales of the DS-
R on the other. This corroborates the view of Tybur et al. (2009)
that the three components of disgust as measured by the DS-R,
despite forming separate factors, conceptually all pertain to fear
of pathogens transmission. Conversely, the lowest and non-
significant correlations were found between moral disgust
(TDDS) and the DS-R subscales. This is in line with the previous
evidence (Tybur et al. 2009) and can be considered as a sign of
discriminant validity as moral disgust is not being covered at all
by the DS-R.

Despite the relatively abundant literature reporting psy-
chometric properties of the DS-R, only a few studies use
the new scoring format suggested by van Overveld et al.
(2011; i.e. a unified 5-point Likert scale on all items vs. a
true/false response on 13 items and a 3-point Likert scale
on 12 items used previously). The mean total score we
found on the Czech DS-R (M =43.95) is considerably low-
er compared to the Dutch (M=50.45; van Overveld et al.
2011) or Korean sample (M =54.92; Kang et al. 2012). It is
hard to speculate what might account for this difference.
Even if we accept that diverse cultural background would
be an intuitive explanation for the comparison of disgust
propensity in the Czech Republic and South Korea, this is
not the case of the Netherlands that is culturally very sim-
ilar to Czechia.

Nevertheless, the Dutch sample was very uniform as it
consisted exclusively of university students of psychology.
On the other hand, we recruited people with a varied educa-
tional background (social vs. natural sciences), which was
found to have a significant effect on disgust propensity. To
our knowledge, this is the first time it has been tested and it
provides support for construct validity of the translated ques-
tionnaire. As we show here, biologists demonstrate signifi-
cantly lower disgust propensity compared to psychologists,
sociologists, economists, and others. This is no surprise con-
sidering that disgust elicitors (faeces, bodily fluids, dead bod-
ies and their parts, small animals, etc.) are at the very essence
of biological science. However, similarly to what was already
discussed for lower fear of snakes in biology students (Polak
et al. 2016; but see Landova et al. 2018), it remains unclear
whether higher disgust propensity precludes people from
studying biology or rather pursuing a biology degree may
lower the initial disgust propensity level through a process
based on desensitization. In any case, even though the consid-
erable number of biologists among our participants lowered
the mean score, it cannot explain the difference in comparison
to the Dutch study as the DS-R score in the non-biologists
group was still approximately 5 points lower.

Lastly, we verified the effect of sex on disgust scores. It is
generally agreed that disgust sensitivity and propensity is gen-
der-dependent. On average, women score significantly higher
than men, thus, tend to react with disgust more frequently and
value this experience more negatively (Berger and Anaki
2014; Haidt et al. 1994; Rozin et al. 2016; Tybur et al.
2011). Based on our data, the DS-R score of women is more
than 25% higher than that of men. Surprisingly, as has been
shown in an fMRI study, higher experienced disgust in wom-
en is not reflected by increased brain activity in neuroanatom-
ical structures processing repulsive stimuli (e.g. amygdala,
insula, fusiform gyrus, or orbitofrontal cortex; Schienle et al.
2005). The effect of sex on self-reported disgust also fits into
the well-known fact that women show generally higher ten-
dency to experience negative emotions such as fear (see a
review by McLean and Anderson 2009) which may develop
more into some anxiety disorders. For example, up to 91% of
animal phobics are women (LeBeau et al. 2010; for the link
between disgust and animal phobias see a review by Davey
and Marzillier 2009). From the evolutionary perspective,
these results are not surprising given the higher reproductive
value of women than men because of their ability to give birth
to progeny. This is seen especially in pregnant women (note
that in human ancestors, pregnancy used to be much more
frequent than today) who should pay extra attention to sources
of pathogens in the environment to protect not only them-
selves but also their unborn babies (Tybur et al. 2011, 2013).

These findings have an interesting implication. There is an
extensive line of evidence that pathogen disgust from poten-
tially infectious stimuli has been transformed to the domain of
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morality (Chapman et al. 2009; Pizarro et al. 2011). It is well
supported in criminology statistics, that most of the crimes are
committed by men (Rowe et al. 1995). It is possible, that
higher propensity to feel disgusted is, on one hand, predispos-
ing the person to suffer from some serious anxiety disorders,
such as specific phobias (Page and Tan 2009; Thorpe and
Salkovskis 1998; van Overveld et al. 2006) or OCD
(McKay and Moretz 2009). On the other hand, it may serve
as a protective factor helping individuals to obey social rules
and avoid getting into trouble with the law. It could be sug-
gested that people with biology education and a lower tenden-
cy to feel disgusted, such as men compared to women, are also
more inclined to transgress moral codes of the society. This
topic would require additional research.
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