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ARTICLE INFO ABSTRACT

Keywords: Previous research provides ample evidence that women experience more disgust than men. The most prominent
Sex explanation for these effects is that women are more careful and sensitive about their health due to the possibility
Age of harming potential offspring. Given that the probability for women to give birth is decreasing after a certain age

Disgust sensitivity
Neophobia
Contamination fear

(i.e., menopause), we assume that differences between men and women might be smaller or even faded away
over time. To test this hypothesis, we revisited several data sets (in total N = 28'059) containing information

about sex, age, and variables related to disgust. The predicted pattern was found for food disgust sensitivity, food
neophobia, health-wise worries about food, and contamination fear. In all presented studies, the scores of
younger women were higher compared to those of younger males, but after a certain age, sex differences were
less pronounced or even non-existent. We discuss how considering the factor age together with individuals sex
helps us to gain more insight in the dynamics of disgust and vulnerability.

1. Introduction
1.1. The protective function of disgust

Feelings of disgust primarily serve the function of protecting the
organism against harmful substances by means of a disease-avoidance
mechanism [1]. In fact, disgust typically leads to avoidance behavior,
inhibiting individuals from getting in contact with or too close to sources
of pathogens (e.g., spoiled food, feces, vomit) or toxins [2]. The emotion
disgust and its antecedents have been studied for a long time [3] and in
the meantime it became known as a universal phenomenon [2,4].
Moreover, several studies demonstrated that individuals experience
different levels of disgust, and that these interindividual differences in
disgust sensitivity were related to other personality variables for
example sensation seeking and neuroticism (e.g., [5-7]).

Disgust sensitivity was often found to differ between women and
men (e.g., [8]) and is also depending on the individual’s age [1].

1.2. Disgust sensitivity of women and men

In the literature, there is ample evidence that women experience

higher levels of disgust compared to men. This sex difference was shown
across countries and with various disgust measures [5,6,8-15]. The
elevated level of disgust for female participants was for example
demonstrated using the FDS-short-scale [16,17], and was found in eight
countries (Australia, England, France, Germany, Mexico, Spain, Sweden,
and the USA). Moreover, food disgust sensitivity measured with the
FDPS also confirmed this sex difference for China and Switzerland [18].
Tyber and colleagues [15] reported sex differences across different do-
mains of disgust (i.e., sensitivity to pathogen, moral, sexual disgust).
There are several reasons, why women might be more disgust sen-
sitive specifically towards potential harmful stimuli (e.g., pathogens).
One prominent explanation is the evolutionary-based approach. The sex
difference, or more specifically the increased sensitivity of women to
disgust-inducing stimuli or risks, is linked to their important role in
reproduction [14]. Disgust acts as a measure needed to protect the po-
tential unborn child from for example food that might have detrimental
effects on the offspring. Research of Fessler et al. [19] as well as
Zelazniewicz, and Pawlowski [20] provide evidence for this assumption
in observing higher disgust levels during the first trimester of pregnancy,
when maternal and fetal vulnerability are greatest. The authors explain
this finding with the immunosuppressive effects of hormones related to
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pregnancy, which are strongest during the first trimester, and they
suggested that the elevated disgust sensitivity compensates for the
reduced immune system. Similarly, in another recent study by Dlouha
and colleagues [21] the disgust levels of pregnant and non-pregnant
women were compared revealing that pathogen-related disgust is
elevated in the critical early period of the pregnancy. Kankova et al. [22]
investigated the associations between disgust sensitivity and maternal
immune activity indices in the first trimester of pregnancy — based on
their findings they also concluded that women’s disgust sensitivity is
increased to compensate for potential immune-related disorders in
mother and child. Aside from the health of the mother, unborn children
are of course profiting from a more careful mother as there is for
example empirical evidence that various (foodborne) infections can lead
to miscarriages and stillbirths [23].

Disgust sensitivity is not only increased for pregnant women. There is
also evidence for the influence of female hormones (e.g., progesterone)
and the disgust perception of non-pregnant (or not-yet-pregnant)
women: Mitkowska and colleagues [24] reported that changes in
disgust sensitivity were related to hormonal changes in the different
stages of the menstrual cycle (for a review, see [25]). Similarly,
Zelazniewicz et al. [26] analyzed hormonal levels and white blood cell
count across the menstrual cycle and concluded that women’s sensitivity
regarding disgust presumably is highest, when immunosuppression is at
maximum due to the hormonal influence (and as an important precon-
dition for achieving a successful pregnancy).

Altogether, it seems reasonable to assume that women are in general
more disgust sensitive than men - at least, as long as their fertility is
increased. In theory, it is likely that disgust sensitivity is less necessary
and thus declining, the older women get (i.e., as their fertility is
declining). However, with increasing age other reasons come into play
that encourage people to be more cautious independently from their sex.

1.3. Disgust sensitivity across the adult ages

People of older age are known to be more vulnerable to infectious
diseases ([27]; for a review, see [28]) and they themselves are aware of
their higher physiological vulnerability [29]. It is probable that they
compensate for that with an increased level of disgust [1]. Further evi-
dence for the reluctance of older people towards potential harmful
stimuli can be found in research reporting that higher age was going
along with increased food neophobia [30]. It is likely that the effect of
age on disgust perception is domain specific: that is, a person’s age
might be a relevant factor in certain areas of disgust while being irrel-
evant for other disgust facets. Evidence for this assumption can be found
in recent research of Schwambergova and colleagues [31], who reported
positive correlations for example regarding age and pathogen or moral
disgust but not regarding age and sexual disgust.

There are also findings showing even a negative association between
disgust and age [5,32]. It is discussed that the decrease in disgust to-
wards certain stimuli across the lifespan might be the result of habitu-
ation processes [1,33]. The repeated exposure to disgust stimuli is
assumed to lead to decreased disgust responses towards those elicitors.
There is evidence for this reasoning in the literature: For example,
research with medical students showed that the continued exposure to
dead bodies was associated with reduced disgust towards disgust elici-
tors related to death, and overall domain-specific death disgust sensi-
tivity [34] while no reductions were found regarding other disgust
domains (e.g., interpersonal disgust elicitors).

Summing up, the findings and proposed relationships regarding age
and disgust are mixed. Given the higher vulnerability associated with
age, a positive relation between age and disgust is likely (as a conse-
quence of compensating for the vulnerability). However, the expectation
of less disgust sensitivity with age also appears plausible because of
habituation processes and mere exposure. Both explanations seem
reasonable and thus, these effects could exist simultaneously but mask
each other. The findings of Ammann et al. [10] can be interpreted in that
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way. The authors found that older people indicated only slightly more
food disgust sensitivity when judging pictures displaying potentially
disgusting food stimuli than the younger participants. The repeated
exposure to food products and, specifically, to food-related disgust
elicitors could have reduced an otherwise increased disgust sensitivity
associated with aging to only a weak increase.

Independently from the counteractive forces determining the rela-
tion between age and disgust, we propose that individuals’ sex together
with their age most likely plays an important role in shaping the disgust
responses in those areas of disgust involving pathogens or any other
potential health impairment. While initially, women of younger age are
expected to experience higher levels of disgust than males of an equal
age (due to a potential pregnancy), this sex difference is supposed to
decline over time. One might even expect that women will be less
disgust sensitive as soon as their fertility is reduced — however and
parallel to the decreasing fertility, the female body becomes more
vulnerable over time as a consequence of aging (as is the case for men).
Because of these two opposing processes (i.e., fertility reduction and
aging), the sensitivity of women might not change notably across the
lifespan, while the level of disgust sensitivity for men is most likely
increasing with age (due to the increased vulnerability associated with
aging). Finally, the disgust sensitivity of older men and women will then
most likely be on a similar level.

1.4. Disgust sensitivity, food neophobia & the fear of becoming
contaminated

Unsurprisingly, disgust sensitivity is closely related to other vari-
ables, such as food neophobia [35] or the fear of becoming contami-
nated as demonstrated in previous research [36,37]. Especially for
vulnerable individuals (like older adults or pregnant women), it seems a
good strategy to be more sensitive about unfamiliar food products and
regarding their feelings of disgust in order to avoid a potential
contamination with harmful substances. Research of Olatunji and col-
leagues [36] provide evidence that individuals with more fear of
becoming contaminated indicate more disgust towards a variety of
stimuli, especially in the hygiene domain. Based on the intertwinement
of disgust sensitivity, food neophobia, and contamination fear, we hy-
pothesized the following: women report higher levels of disgust, neo-
phobia, and contamination fear than men — however, as they age
through the course of life, women and men will become more similar.

2. Overview of the present research

The present research is addressing the simultaneous influence of the
demographic variables age and sex on disgust perception. We hypoth-
esized and tested if the differences between women and men regarding
disgust sensitivity, food neophobia and the fear of contamination are
depending on the participants’ age. Since women’s high disgust sensi-
tivity is explained by their role in reproduction (i.e., bearing children),
we expected that differences between men and women would be found
for younger individuals and decline across age (due to the declining
probability of a pregnancy). To test this assumption, we reanalyzed
available data sets featuring the variables of interest: age, sex, and
measures of disgust that are related to perceived vulnerability (i.e., food
disgust sensitivity, food neophobia, food worries regarding health, fear
of becoming contaminated). We selected data sets with large samples
and a broad age range to test our hypothesis.

In the following, we present our analyses based on a data set from the
Food-panel 2.0, on data from the Eurobarometer (from the year 2005),
and from two additional studies that have already been published.
Overall, the data supports our assumption that there is an interaction of
individuals’ sex and age. All data sets are available on request via mail
or/and online (e.g., Eurobarometer data 64.1: https://data.europa.eu/
data/datasets or https://search.gesis.org/research_data/ZA4413)
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2.1. Study 1: FOOD-panel 2.0 - food disgust sensitivity

The Food Panel Switzerland 2.0 (wave 2, 2018) served as data set for
the first test of our assumptions — a longitudinal study about the dietary
behavior of the Swiss population [38]. To test the hypothesis, we
analyzed the influence of age and sex on food disgust sensitivity
measured with the FDS-short, which had received good/high reliability
scores (i.e., Cronbach’s «’s) in various studies [16,17,39,40]. We ex-
pected that the averaged FDS scores would vary as a function of sex and
age.

2.1.1. Materials and methods

We reanalyzed data from the Food Panel Switzerland survey wave 2!
(2018, n = 2287), in which the Food Disgust Scale (FDS) was included.
The mean age of the wave 2 sample was 58.9 (SD = 15.2, Range =
21-94) and consisted of 1229 women with a mean age of 56 years (SD =
15) and 1058 men with an average age of 62 years2 (SD = 15).

The FDS-short [40] measures disgust sensitivity in the food domain.
The short version of this scale is composed of eight food-related items
describing more or less disgusting situations or products related to food
(e.g., animal flesh, poor hygiene; item example: “To put animal cartilage
into my mouth.”). The items are rated on a 6-point scale from 1 (=not
disgusting at all) to 6 (=extremely disgusting). The items were averaged
(Cronbach’s a = .78) and the sample had a mean score of 3.5 (SD = .98,
Range = 1-6). Higher scores represent more disgust sensitivity.

2.1.2. Results and discussion

The data was analyzed using SPSS (version 28), Hayes’ (2017)
PROCESS Macro (v3.5) and JASP (version 0.14.1). To consider the po-
tential moderating role of age in combination with the participants’ sex,
we conducted regression analyses including the interaction term age x
sex on the dependent variable disgust sensitivity (FDS). The analysis
revealed significant main effects of sex and age, as well as a significant
interaction of both (see Table 1). According to the results, women (vs.
men), as well as older (vs. younger) participants indicated a higher
disgust sensitivity.

The nature of the interaction was analyzed in more detail with an
additional bootstrap-analysis using Hayes’ (2017) PROCESS macro for
SPSS (Model 1). The analysis running with 5000 bootstrapped re-
samples provided us with the 95 % confidence intervals (CI). A CI not

Table 1
Multiple regression analysis on the participants’ disgust sensitivity (FDSshort-
score) with the predictors sex, age and sex x age interaction.

B SE$ t p 95 % CI

Sex 587 166 —.298 -353 <001 —.913 —.261
Age .010 002 .152 5.47 <.001  .006 013
Interaction: .007 003 231 2.59 .010 .002 012

Sex x Age

Notes. N = 2287, adjusted R? = 0.043, sex coded as 0 = women, 1 = men,.

! The Swiss Food Panel 2.0 is a follow up longitudinal project of the first panel
(2010-2014). To assess the data, paper pencil questionnaires on eating behavior
with varying variables across the years where send out to randomly selected
household addresses from the telephone book in the German-speaking and
French-speaking parts of Switzerland via mail. For more information see here:
https://cb.ethz.ch/research/projects/food-panel.html

2 The age difference between women and men was significant (t(2285)
=-8.71, p<.001)). Note that the factor age is part of the subsequent analyses as
this is one of our main predictors of interest. The inclusion of the variable
entails that it is automatically controlled for any age differences between the
two sexes — the results would therefore be similar if both subgroups would be of
equal age.
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containing zero is indicative of a significant effect. We analyzed the
conditional effects of the predictor sex at different values of the
moderator age as is usually done for the simple slopes approach [41].
For the younger participants (one standard deviation below the mean ~
M-1SD = 43.7) and the middle-aged participants (M = 58.9), we found
that women reported higher levels of disgust than men (tyoung = —4.74,
tmiddle = —4.24, both p < .001) with the following bootstrap scores:
Byoung = —28, SE(B) = .06; 95 % bias-corrected CI = [—.40, —.16] &
Bmiddle = —-17, SE(B) = 0.04; 95 % bias-corrected CI = [—.25, —.09].
However, as can be seen in Fig. 1, no significant sex difference was
present in case of the older participants (one standard deviation above
the mean ~ M + 1SD = 74.1, tyq = —1.18,p = .237, Bojg = —.07, SE(B) =
.06, CI = [-.18, .04]).

A further bootstrap analysis based on sex as the moderator showed
that the disgust sensitivity about food increased significantly with age in
case of both men (Byen = .017, SE(B) = .00; tpen = 8.29, p < .001, CI =
[.013,.021]) and women (Byomen = -010, SE(B) = .00; tyyomen = 5.48,p <
.001, CI = [.006, .013]). A closer inspection of Fig. 1 and the bootstrap
data suggests, however, that the increase seems to be steeper for men.

Altogether, these findings provide evidence that participants age
moderates the influence of the participants’ sex on the disgust percep-
tion. In line with our hypothesis, the sex difference became smaller and
diminished with older age. To bolster our findings in terms of replica-
bility and validity, we tested our hypothesis on other data sets with
different dependent variables.

2.2. Study 2 - food disgust sensitivity and food neophobia

Study 2 was originally conducted to analyze the influence of pack-
aging on food product perception [42]. Aside from the evaluation of the
products, the online questionnaire included the variables food disgust
sensitivity (i.e., FDS) and food neophobia as inter-individual difference
variables. Both variables were recently found to be related to perceived
vulnerability to diseases — the driving force of disgust and neophobia
[35]. Since the wish to avoid vulnerability/infectability is most likely
the crucial determinant for the increased sensitivity of women as
compared to men, disgust sensitivity and food neophobia seem to be
potential candidates to test our assumption that sex differences are
depending on the age of the individuals. Accordingly, we tested for an
interaction of age x sex on these two variables.

2.2.1. Materials and methods
The online study’ was run in 2022, and 321 German speaking
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Fig. 1. displaying disgust sensitivity (i.e., FDSshort) as a function of sex
and age.

3 In Study 2, a convenience sample of German speaking participants was
recruited via a broad range of sources (e.g., mailing lists, social media).
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participants took part in the study. Seven participants did choose other
sex options than men, or women and two statistical outliers were
omitted. Accordingly, our subsequent analyses based on a sample of 312
participants with a mean age of 48.0 years (SD = 18.3, range = 18-90):
208 women with a mean age of 42 years (SD = 17) and 104 men aged on
average 59 years (SD = 16).4

The FDS was again assessed with eight items (alpha = .67). For the
assessment of food neophobia, only half of the original neophobia scale
(see for example [30]) was chosen due to space constraints. Thus, par-
ticipants answered 5 items (e.g., “I am afraid to eat food that I have never
tried before.” alpha = .73) on a scale from 1 = totally disagree to 7 =
totally agree. For each scale the respective items were averaged. Both
scales, food neophobia and FDS correlated significantly (r = 0.35, p <
.001). The mean scores of the sample were FDSmean = 3.5 (SD = .84,
Range = 1-5.5) and food neophobia mean = 2.7 (SD = 1.13, Range =
1-6.6).

2.2.2. Results and discussion

Again, a regression analysis with the averaged FDS-scores revealed
main effects of age and sex, and a significant interaction of both (see
Table 2). As in Study 1, disgust scores increased with age and were
higher for women vs. men. The pattern of the interaction resembled
those of Study 1: for the younger participants (M-1SD = 29.7) we found
the usual effect that women indicate more disgust sensitivity than men
(tyoung = —3.50, p < .001) with the following bootstrap scores: Byoung =
—.66, SE(B) = .19; 95 % bias-corrected CI = [-1.03, —.29]. For the
middle-aged participants (M = 48.0) and for the subsample with the
oldest age (M + 1SD = 66.4) no significant sex difference was present:
tmiddle = —1.76, p = .079, Bpigqe = —-21, SE(B) = .12; CI = [—.44, .02]
and t,q = 1.81, p = .071, Byyqg = .24, SE(B) = .13, CI = [-.02, .51].

Additionally, we tested if the pattern of results would be similar for
the neophobia scores. The analyses showed that women indicated more
neophobia than men and that age had no direct significant influence but
was again moderating the effect of age (see Table 3). Similar to the
pattern for the FDS scores, a sex difference was present for the younger
subsample (tyoung = —2.28, p = .023, Byoung = —.57, SE(B) = .25; CI =
[-1.07, —.08]), but not for the middle aged and older participants
(tmiddie = —1.56, p = .119, Bpjiddle = —-25, SE(B) = .16; CI = [—.55, .06]
and tyg = 0.46, p = .645, Byg = .08, SE(B) = .180, CI = [—.27, .44].

Further bootstrap analyses revealed that in case of men disgust
sensitivity and neophobia increased significantly with age (Bmenpisgust
=.017, SE(B) = .005; tpen = 3.26, p = .001, CI = [.007, .0271, Bmenneo =
.025, SE(B) = .007; tyen = 3.69, p < .001, CI = [.012, .039]). For women,
however, neophobia remained at a similar level across age; while disgust
sensitivity even decreased (BwomennisgusT = —-008, SE(B) = .003; tyomen
= —2.26, p = .024, CI = [—.015, —.001], Byomennto = -008, SE(B) =
.005; twomen = 1.63, p = .104, CI = [-.002, .017]).

The findings of this study are similar to those of Study 1, both
providing evidence for our assumption that individuals’ perception of

Table 2
Multiple regression analysis on the participants’ food disgust sensitivity with the
predictors sex, age and sex x age interaction.

B SE B t p 95 % CI
Sex -1.384 353 -.773 -3.92 <.001 —-2.08 —.69
Age —.008 .003 —-.169 -226 <.001 —.02 —.01
Interaction Sex .024 .006 .856 3.97 <.001 .01 .04

x Age

Notes. N = 312, adjusted R? = 0.040, sex coded as 0 = women, 1 = men.

4 As in Study 1 the male subsample was significantly older than the female
subsample (£(310) =—8.68, p<.001).
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Table 3
Multiple regression analysis on the participants’ food neophobia with the pre-
dictors sex, age and sex x age interaction.

B SE 8 t p 95 % CI

Sex ~1.106 .473 —.460 -2.34 .020 -2.04 —.18
Age .008 005 .121 1.63 104 —.002 .017
Interaction: Sex  .018 008 .466 2.16 031 .002 034

x Age

Notes. N = 312, adjusted R? = 0.042, sex coded as 0 = women, 1 = men.

food - specifically regarding food disgust and neophobia - is shaped by
an interaction of their sex and age. Having found that the differences
between women and men decrease with age — we decided to expand our
research focus examining if the interaction of age and sex can also be
found in an open access data set containing variables related to disgust
and food healthiness concerns.

2.3. Study 3: Eurobarometer-data (2005) — health-wise worries about
food

To test our assumption that individuals’ sex and age would also have
a joint influence on people’s evaluation of food attributes that could
potentially impair one’s health. We selected an open access data set of
the Eurobarometer-assessment from the year 2005 (Sep-Oct; 64.1; see
also Europaische Kommission [43]) containing several items related to
worries about the health-wise harmful influences of food.

2.3.1. Materials and methods

There are N = 24’567 participants with complete data regarding the
food worries assessment in the data set.” This sample had a mean age of
47.6 years (SD = 18.5, Range 15-98) consisting of 14’155 women (with
an average age of 47 years, SD = 18) and 10'412 men (mean age of
48years, SD = 18) .° Altogether 10 items were recoded and averaged to
compute the food worries scale with higher scores representing a higher
level of worry about food. The worries about the following topics related
to food were rated on a 4-pt scale: mad cow disease, genetically modified
products, contamination with bacteria (e.g. salmonella in eggs), chemical
substances while cooking, pollutants such as mercury or dioxins, residues in
the meat like e.g. antibiotics or hormones, pesticide residues (e.g., in fruit),
new viruses (e.g., avian flu), unhygienic conditions in dealing with food
outside the home (e.g., in shops). The fifth answer option (= ‘don’t know/
no response’) was not included in the averaged food worries-scale (alpha
.92). The mean score of the sample was 2.8 (SD = .70, Range = 1-4).

2.3.2. Results and discussion

The multiple regression analysis with the dependent variable food
worries revealed the expected effect of participants’ sex indicating that
women reported higher levels than men (see Table 4). There was no
clear effect of age, but as in Study 1 and 2 the interaction of age x sex was
significant. The bootstrap analysis showed significant sex differences
across all three age groups (M-1SD=29.07, M = 47.5, M+SD = 66.03)
(tyoung = —19.02, tmigale = —22.31, tog = —12.56, all ps < .001) with the
following bootstrap scores: Byoung = —.24, SE(B) = .01; 95 % bias-
corrected CI = [—.26, —.21]/ Bpiddle = —-20, SE(B) = .01; CI = [-.22,
—.18] and for the oldest subsample Byg = —.16, SE(B) = .01, CI = [-.18,
—.13].

5 The Eurobarometer was developed to study the opinions of European citi-
zens since 1974. Interviews including standard questions and specific questions
are conducted face-to-face twice a year. For more information see here:
https://www.gesis.org/en/eurobarometer-data-service/overview

6 Although there was only of an age difference of <2 years, this difference
turned out to be significant (t(24565) =-5.37, p<.001)) due to the big
subsamples.
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Table 4
Multiple regression analysis on the participants’ food worry scores with the predictors sex, age and sex x age interaction.
B SE 8 t P 95 % CI
Sex —.301 .025 —-.213 —-12.27 <.001 —.349 —.253
Age .001 .000 .016 1.92 .054 .000 .001
Interaction: Sex x Age .002 .000 .080 4.45 .002 .001 .003
Notes. N = 24’567, adjusted R? = 0.023, sex coded as 0 = women, 1 = men,.
. 2.4.1. Materials and methods
ex . . . . .
4 - The study was run in 2017 in Switzerland. Altogether 1181 partici-
=== Women pants took part in the original study.” Participants with missing values or

Food worry scale
w
|

~
L

25 50 75 100
Age

Fig. 2. Displaying health-wise food worries (Food worry scale) as a function of
sex and age.

As can be seen in Fig. 2, the difference between women and men is
getting smaller with age. Note, that even though the difference is
decreased, women and men within the oldest subsample still differed
significantly regarding their worries about food due to the huge sample
size of the Eurobarometer data.

Additional analyses revealed that the worries about food increased
significantly with age in case of men (Bpen = .003, SE(B) = .00; tien =
7.50, p < .001, CI = [.002, .003]), but not regarding women (Byomen =
.001, SE(B) = .00; twomen = 1.92, p = .054, CI = [.000, .001]).

Although, the present Study together with Study 1 and 2 already
provide evidence for our assumptions, we decided to consult another
data set to investigate, if the individuals fear to become contaminated is
also influenced by the interaction of age and sex. Finding evidence on a
variable like contamination fear would be even more convincing for our
hypothesis that the underlying processes are related to individuals
perceived vulnerability. Accordingly, we considered a data set con-
taining a measure of contamination fear to clarify if differences between
women and men diminish over time.

2.4. Study 4 - fear of becoming contaminated

Study 4 was originally conducted and published by Egolf et al. [39].
This research was based on a large paper and pencil questionnaire that
included many variables on eating behavior and food disgust. The var-
iable of interest for us was the contamination fear subscale of the Padua
Inventory (COWC PI, [44,45]). Accordingly, we tested for an interaction
of age and sex on this scale.

chronical diseases were omitted. Accordingly, our analyses based on a
sample of 893 participants with a mean age of 53.9 years (SD = 17.6,
range = 20-96): 517 were women (with a mean age of 52 years, SD =
17) and 388 men (on averaged aged 56 years, SD = 17) .% The fear of
becoming contaminated (Contamination obsessions and washing com-
pulsions subscale COWC) was assessed with 10 items (e.g., “I avoid using
public telephones because I am afraid of contagion or disease.” a = .83) that
were answered on a 5-point Likert-type scale ranging from 0 = not at all
to 4 = very much. The mean score of the sample was 0.9 (SD = .70,
Range = 0-3.6).

2.4.2. Results and discussion

A regression analysis with the averaged COWC-scores revealed main
effects of age and sex, and as predicted a significant interaction of both
(see Table 5). COWC scores increased with age and were higher for
women than men. The pattern of the interaction resembled those of the
other studies: in case of the younger participants (M-1SD = 36.4) we
found that women indicate more fear of becoming contaminated than
men (tyoung = —2.31, p < .021) with the following bootstrap scores:
Byoung = —-155, SE(B) = .067; 95 % bias-corrected CI = [-.29, —.02].
For the middle-aged participants (M = 54.0) and for the subsample with
the oldest age (M + 1SD = 71.53) no significant sex difference was
present: tmigdle = —1.16, p = .248, Bpidqe = —.054, SE(B) = .047; CI =
[—.15, .04] and tyqg = 0.72, p = .472, Boqg = .047, SE(B) = .065, CI =
[-.08, .18].

We additionally analyzed if the fear of becoming contaminated is
changing across the age for women and men. The analyses revealed a
similar pattern as in the other studies: for men the scores increased
significantly with age (Bpen = .005, SE(B) = .002; tipen = 2.29, p = .022,
CI = [.001, .009]), but not for women (Bwomen = —-001, SE(B) = .002;
twomen = —0.65, p = .514, CI = [-.001, .002]).

Table 5
Multiple regression analysis on the participants’ contamination fear with the
predictors sex, age and sex x age interaction.

B SE B t P 95 % CI
Sex -.365 .153 —-.262 —-239 .017 —-.665 —.065
Age —.001 .002 -.029 -.65 .514  —.005 .002
Interaction Sex x .006 .003 .251 2.16 .031 .001 .011

Age

Notes. N = 893, adjusted R? = 0.004, sex coded as 0 = women, 1 = men.

7 The sample of Study 4 was recruited by sending out paper pencil ques-
tionnaires to randomly selected addresses from the telephone book of the
German-speaking part of Switzerland. Additional addresses were gathered from
the commercial provider (Schober Group Switzerland) because of the under-
representation of younger people listed in the telephone book.

8 As in the other studies there was an age difference between women and
men (t(891) =—3.45, p<.001).
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2.5. Effect size analyses

For the present research, we used already pre-existing datasets
focusing on different dependent variables. It is therefore difficult to
determine and compare the effect sizes across the studies. A calculation
of the effect size Cohens d for the interaction effects of the four studies,
revealed the following effect sizes ranging from lowest to highest dgy,.
dy3Foodworry = 0.06, dStudylFDS =0.11, dStudy4contaminfear =0.13, dStudyZ-
Neophobia = 0.25, dstudy2rps = 0.46. Accordingly, the interaction effect
seems to vary depending on the dependent variable and also most likely
as a consequence of the different sample sizes. Nevertheless, since most
of the effect sizes are below Cohens d of 0.40, we conclude that the effect
appears to be only of small magnitude.

3. General discussion

Across the data of four studies, we found consistent empirical evi-
dence that sex differences regarding disgust perception and related
variables are depending on the age of the individuals. Consistent with
the findings of previous studies, the analyzed data showed an increased
disgust sensitivity, food neophobia, health-wise worries about food and
a higher fear of becoming contaminated for women compared to men for
the younger and middle-aged participants. These sex differences, how-
ever, were found to diminish with increasing age.

The explanation for this pattern of results is related to the women’s
evolutionary-determined role in reproduction [2,12,14,15,19] and also
to the vulnerability perception that is associated with aging for both
sexes. For women, it is of particular importance to reduce their risk of
infections and to avoid risks during their reproductive years, which
might lead to a higher level of sensitivity and more contamination fear
compared to men [6,12,15,19]. However, at later stages in life the ne-
cessity to be cautious because of a potential pregnancy is reduced and
consequently, the reason for the differences between women and men
fades away. It is important to add, however, that the sensitivity of
women might remain on the same level, because with increased age
other factors come into play that influence the individual’s vulnera-
bility. These factors associated with aging and vulnerability are of
course also relevant for men — therefore, their sensitivity (starting from a
lower level as women) is supposed to increase as they get older, which
was indeed found across all four studies.

The present research is based on different data sets, which featured
similar, yet different measures and which were designed by different
researchers with different research goals in mind and in different years.
Despite these variations, we constantly found evidence for the hypoth-
esized increasing similarity between women and men across the age
span. The investigation of data from different years, ranging from 2005
to 2022, enabled us to check if the effects were caused by or limited to
certain cohorts: in the Eurobarometer data of 2005 the older subsample
are people from the 68er Generation, whilst in the data collected later
the old(er) subsample is consisting of people from the Baby Boomer
cohort and Generation X. Since the interaction of age and sex was found
in all of these studies, we conclude that the effect is most likely not
limited to any specific cohort.

Interaction effects of age and sex were found for the variables disgust
sensitivity, food neophobia, health-wise worries about food and
contamination fear. All these variables have in common that the un-
derlying motive is the prevention of harm in a potential vulnerable sit-
uation. This is in line with the notion of previous research pointing out
that vulnerability is the connecting element underlying neophobia and
disgust perception [35] and is obviously also relevant regarding the fear
of becoming contaminated. It could be promising, to test in future
studies if the interaction of sex and age can also be found for other
variables that are related to vulnerability perception (e.g., risk percep-
tion, risk aversion).
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3.1. Disgust sensitivity after the menopause

According to the evolutionary explanation [14] for the increased
sensitivity of females, women’s levels of disgust should drop down after
the menopause. The underlying biological explanation is that the
sensitivity of women is linked to their fertility, procreation and protec-
tion of the unborn child and is therefore no longer required in case of
older women. A woman’s disgust perception might therefore decrease
over time, while —according to the fertility approach — men basically are
expected to stay at the same level over their course of life because they
are fertile until old age. However, there are two reasons, why this
reasoning is too short-sighted. First, recent research has shown that
grandmothers are helpful for the survival of grandchildren [46,47]. The
presence of grandmothers even shortened the time between the births of
their grandchildren; most likely because grandmothers were helpful in
raising the newborns. Thus, it seems even more important that older
women stay healthy and pay attention to potentially harmful stimuli or
situations, which can sometimes be more difficult due to the age-related
increased likelihood for infectious diseases [27]. Since people become
more vulnerable with increasing age, they should be more cautious —
regardless of their gender. This reasoning is reflected in our findings
showing that in case of men a higher age is associated with higher
disgust sensitivity. In most studies no relationship between age and
sensitivity was found for women - most likely because the decreased
vulnerability due to the declining likelihood of pregnancy and the
increased vulnerability due to aging balance each other out. Eventually,
men and women will reach similar levels of disgust when they get older.

In a nutshell, both older men and women play vital roles in society
and do (from an evolutionary point of view) contribute a lot for example,
by raising grandchildren. Given their importance, it is plausible that
their disgust sensitivity is increased to avoid infections that might be
more likely due to their older age. Future studies are warranted to
disentangle these processes more thoroughly - especially since the roles
of men and women have evolved throughout the last century going
along with an increased parental investment of fathers in Western So-
cieties [48].

3.2. Limitations and future studies

The present results are based on re-analyses of already preexisting
data sets. Accordingly, none of these studies was specifically designed to
probe the hypothesized interaction of age and sex. This, however, could
also be considered as an advantage of our research given that the po-
tential influence of demand effects can be excluded. For the future, we,
however, recommend studying the interaction of age and sex in more
detail. To shed more light on the phenomenon, an examination of other
factors like the number of pregnancies/ children across the life span or a
longitudinal assessment of disgust sensitivity across a larger time frame
could be helpful.

In the present research, the male subsamples were on average
slightly older than our female subsamples. We are not sure why that is,
however, since we control for age (within the regression analyses) the
findings would most likely be similar if the average age of both sub-
samples would be exactly the same.

Furthermore, though we already used the Eurobarometer-database,
more studies with even more internationally diverse samples are
needed to test if the effects are stable across cultures. Also, since we did
only check for disgust sensitivity towards potential harmful stimuli (e.g.,
rotten food, pathogens), a more differentiated investigation with the
various domains of disgust (e.g., moral or sexual disgust) would be
helpful to shed more light on the phenomenon. Finally, since our
dependent variables were self-report measures, it would be interesting
to study if sex differences can be observed in the behavior of younger but
not older individuals (e.g., regarding disgust maybe with measuring
peoples’ chosen distance from specific stimuli).
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3.3. Conclusion

The present research provides evidence that women of childbearing
age experience higher levels of disgust sensitivity and of other related
variables than men. Moreover, the data shows that the differences be-
tween men and women diminish or even vanish in older age groups. In
previous research, the increased female sensitivity was often explained
by pointing to the likelihood of a potential pregnancy [14]. Our research
contributes new indirect support for this reasoning by providing evi-
dence that sex differences fade away with age (as the likelihood of
pregnancy declines).
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