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Abstract

Selecting appropriate stimuli is a major challenge of affective research. Although several
standardized databases for affective pictures exist, none of them focus on discrete emotions such as
disgust. Validated pictures inducing discrete emotions are still limited, and this presents a problem for
researchers interested in studying different facets of disgust. In this paper, we introduce the Dlsgust-
RelaTed-Images (DIRTI) picture set. The set consists of 240 disgust-inducing pictures divided into six
categories (food, animals, body products, injuries/infections, death, and hygiene). Additionally, we
included 60 matched neutral pictures (10 per category). All pictures were rated by 200 participants on
nine-point rating scales measuring disgust, fear, valence, and arousal. The present validation study
covered a wide age range (18-75 years) with a balanced number of participants in each decade of
life. For each picture, we provide separate ratings on the four scales for men and women. In addition
to the original pictures, we also provide a luminance-matched version for experiments that require
control of the physical properties of the pictures. The standardized DIRTI picture set allows
researchers to chose from a wide set of disgust-inducing pictures and may enhance researchers’
ability to draw comparisons between studies on disgust (download at
http://dx.doi.org/10.5281/zenodo.167037).
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Introduction

Disgust has been counted among the
basic emotions’ since Darwin (1872), and like
other basic emotions, elicits a stereotypical
facial response (Ekman & Friesen, 1986), a
characteristic physiological response
(nausea), a specific behaviour (avoidance),
and an emotional state (revulsion). Disgust-
evoking objects tend to be those that are most
likely contaminated by bacteria and viruses
(Curtis, Aunger, & Rabie, 2004). Thus, disgust
has a protective function for humans and
animals. Several classification systems of
disgust exist (Olatunji, Haidt, McKay, & David,
2008). The most widely accepted system was
described by Rozin, Haidt, and McCauley
(2000), who suggests a family of specialized
forms of disgust, all of which are thought to
have originated from the ancestral basic
emotion. The authors distinguish between
core disgust (i.e. (perceived) threat of oral
incorporation elicited by rotten food, waste,
body products and certain animals), animal-
reminder disgust, which is said to remind us of
our mortality (i.e. violations of the body,
death), interpersonal disgust (i.e. contact with
unknown persons, potentially carrying a
disease), and moral disgust (i.e. moral
violations; for a review see Chapman &
Anderson, 2012). The latter form of disgust
most likely also comprises other distinct
emotions (i.e. anger and contempt; Olatunji et
al., 2012).

In clinical research, disgust plays a major
role in psychiatric disorders such as
contamination-related obsessive-compulsive
disorder (OCD) and several specific phobias
(e.g. spider phobia or blood-injury-injection
phobia; Cisler, Olatunji, Lohr, & Williams,
2009). In recent years, many clinical studies
have investigated different aspects of disgust,
using various methods to induce this emotion:
for example, showing disgust-related videos
(e.g. Sawchuk, Lohr, Lee, & Tolin, 1999) or

" Emotions can be categorized as distinct or
dimensional (cf. Barrett, & Wager, 2006). Here, we
focus on the distinct emotion disgust since disgust
plays a major role in different psychiatric disorders (cf.
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pictures (e.g. Haberkamp & Schmidt, 2014),
administering a bitter taste (Eskine, Kacinik, &
Prinz, 2011), or using autobiographical recall
(Fitzgerald et al., 2004).

It has been previously shown that visual
material is effective in eliciting specific
emotions (Lench, Flores, & Bench, 2011).
When using pictorial stimuli, experimenters
interested in inducing emotion in laboratory
settings have to decide which pictures are
suitable for that purpose. Researchers can
use pictures from validated picture sets or can
search for suitable pictures on the internet,
and both methods have advantages and
disadvantages; A number of validated,
standardized sets of affective pictures with
diverse content are available, including the
International Affective Picture System (IAPS)
(Lang, Bradley, & Cuthbert, 1999), the Nencki
Affective Picture System (NAPS) (Marchewka,
Zurawski, Jednorég, & Grabowska, 2014), the
Geneva Affective Picture Database (GAPED)
(Dan-Glauser & Scherer, 2011), and the
Emotional Picture System (EmoPicS) (Wessa
et al., 2010).

Of the four general picture sets (IAPS,
NAPS, GAPED, EmoPicS), the IAPS is the
most widely used picture system (Marchewka
et al., 2014). It is based on a dimensional
approach to emotion (Osgood, Suci, &
Tannenbaum, 1957; Wundt, 1896) and
focuses on the dimensions of valence,
arousal, and dominance. Additionally, a
number of researchers have sought to classify
the IAPS pictures into discrete categories of
emotion (e.g. Barke, Stahl, & Kroner-Herwig,
2012; Davis et al.,, 1995; Libkuman, Otani,
Kern, Viger, & Novak, 2007). However,
despite its widespread use and established
properties, the IAPS has certain
disadvantages. First, contemporary clinical
research mainly focuses on the study of
distinct emotions (e.g., Barlow, 2000;
Lawrence et al.,, 2007; Olatunji, Lohr,
Sawchuk, & Tolin, 2006), which is not easily

Cisler, Olatunji, Lohr, & Williams, 2009). Still, we are
aware that a number of researchers prefer the
categorization of emotion in terms of a dimensional
approach.



reconciled with the dimensional approach of
the IAPS. Second, even if IAPS pictures are
assigned to distinct emotional categories, the
number of pictures per category is rather
limited. This is especially problematic because
many contemporary research methods such
as fMRI and EEG studies typically require a
large number of pictures and may result in
repetitive use of the same pictures. This may
reduce the emotional induction effect
(Marchewka et al., 2014) and introduce
unwanted recognition effects. Third, the
picture quality of IAPS pictures varies
considerably. This may produce experimental
artifacts, for example, if the picture quality of
one emotional category is significantly poorer
than the quality of a comparison category
(Marchewka et al., 2014). Fourth, IAPS
pictures also vary considerably with respect to
basic features such as size, luminance, and
complexity, which might also influence the
emotional processing of these pictures (e.g.
De Cesarei & Codispoti, 2006). Fifth, the
original purpose of the IAPS pictures was to
induce affective responses in non-clinical
samples. As a consequence, some pictures
show violent scenes (e.g. severely injured
people, dead bodies), which creates two
problems. First, using these pictures may raise
ethical concerns. Secondly, because of their
severity, these pictures tend to yield uniform
emotional reactions regardless of participant
characteristics; thus, patients — e.g. with
anxiety disorders — as well as healthy controls
are likely to respond in the same way, thereby
obscuring potential differences between
groups (Lissek, Pine, & Grillon, 2006).
Researchers have tried to overcome the
physical disadvantages of the |IAPS pictures
by providing pictures in high-definition quality
(see NAPS, GAPED and EmoPics).
Furthermore, Riegel and colleagues (2016)
provided ratings of basic emotions (happiness,
anger, fear, sadness, disgust, and surprise),
which facilitate the choice of appropriate
images for researchers interested in these

2 Note that spiders and snakes were excluded from
this category because rated pictures of those stimuli
are already covered by the GAPED database.
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emotions and provide 51 images for disgust.
However, since the Nencki Affective Picture
System was not developed to address disgust
specifically, the number of pictures per
emotion is still limited, and is even smaller for
categories of disgust (e.g. food, animals,
hygiene). Consequently, for any researcher
specifically interested in studying different
categories of disgust, the existing sets (NAPS,
GAPED, and EmoPics) fall short with respect
to number of pictures and some (GAPED and
EmoPIcs) have not been validated for discrete
emotions.

In this situation, many researchers resort
to collecting pictures from the internet and
compile their own custom-made stimulus set
(e.g. Buodo, Peyk, Junghodfer, Palomba, &
Rockstroh, 2007; Haberkamp & Schmidt,
2014). However, this approach is time-
consuming and may cause problems with
copyright legislation. More importantly, each
researcher might collect pictures relying on his
or her own conception of the particular
emotion, which may well differ from the
participants’ views (Barke et al., 2012).
Although the stimulus material is often rated in
the course of the experiment, these ratings are
post hoc and cannot guide picture selection.
Finally, the use of custom-made stimulus sets
necessarily jeopardizes comparability across
studies.

To resolve these issues, we developed a
picture set to study the emotion of disgust. To
our knowledge, this is the first validated picture
set for the induction of disgust. We decided to
include pictures for those disgust categories
that fulfill the following criteria: each category
should (1) primarily address the emotion of
disgust, (2) be unambiguously related to its
content (e.g., not include complex
interpersonal situations), and (3) play a major
role in psychiatric disorders (i.e. OCD, specific
phobias). These criteria were fulfilled by six
disgust categories: (a) food (e.g. spoiled food),
(b) animals? (e.g. worms, cockroaches), (c)
body products (e.g. feces), (d)



injuries/infections (e.g. skin rashes, lesions),
(e) death (e.g. animal cadavers, bones), and
(f) hygiene (e.g. dirty bathrooms). We aimed to
cover a broad range of disgust intensity in
each category, from mildly to moderately to
highly disgusting pictures. However, we
avoided extremely disgust-provoking pictures
for ethical and experimental reasons (e.g.
provoking uniform responses for these
pictures across experimental and control
groups; Lissek et al., 2006).

Methods

The study was approved by the Ethical
Committee of the Faculty of Psychology
(Philipps-University Marburg).

Selection of Pictures. The majority of
pictures were collected from the internet
( ), and some additional
photographs were taken by one co-author
(AB) and two graduate students. All pictures
are copyright-free and covered by creative
commons licences (i.e., there are no
restrictions on these pictures with regard to
copying, editing, and distribution). Additionally,
the photographers and the individuals in the
photographs gave written informed consent for
the use of the pictures for scientific purposes.
A large pool of pictures was chosen according
to their content (i.e., whether they represented
one of the six disgust categories of food,
animals, body products, injuries/infections,
death, or hygiene) and picture quality (i.e.
sharpness, noise, Iluminance, contrast,
distortion etc.). All pictures were in landscape
format, and pictures with visible commercial
logotypes were removed. Large written words
were removed to avoid attentional effects and
to make the picture sets less culture-specific.
For ethical reasons, the category death only
contained dead animals (rather than people).

The initial picture pool preselected by the
authors resulted in 356 potentially disgust-
provoking pictures covering the six categories.
These pictures were edited to achieve a
uniform size (1024 x 768 pixels) and to adjust
the picture parameters to ensure that they had
a reasonably even color tone, contrast, and
lighting. To select the final pictures for the
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database, 10 participants (five females, five
males) rated all 356 pictures in a pilot study
according to their content (i.e. ‘Which category
is presented in this picture?’) and their
appropriateness for a disgust database
(ranging from O = ‘entirely inappropriate’ to 4 =
‘entirely appropriate’). Additionally,
participants were encouraged to comment on
the presented pictures. Each picture was
announced by an audible signal and was
presented for 12 seconds. A total of 240
disgust pictures (40 per category) were
selected based on these ratings. To cover a
broad range of stimuli, we excluded pictures
that were very similar to one another.
Subsequently, 60 neutral pictures were
assembled (10 per category). In each
category, we aimed to match the content of the
neutral pictures to the content of the disgust-
related pictures. For example, we collected
sleeping animals as neutral control pictures for
the dead animals in the category of death. For
the category of food, we collected pictures of
fresh fruit; for the category of body products,
we collected pictures of clean bathrooms,
towels etc.; for the category of
injuries/infections, we collected pictures of
unharmed body parts, and for the category of
hygiene, we collected pictures of clean
sanitary articles.

We also report the following physical
properties for each picture: grayscale
luminance and contrast, mean channel values
in CIE 1976 L*a*b color space, and JPEG file
size. Grayscale luminance and contrast were
obtained by converting images to grayscale
and computing the mean (luminance) and
standard deviation (contrast) of all pixel
values. Mean channel values in CIE 1976
L*a*b color space were obtained by converting
RGB values to color space values and
computing the mean of each channel. As CIE
1976 L*a*b is a color-opponent space, it
approximates characteristics of the human
visual system with lightness dimension L*
[0...100] and color-opponent dimensions a*
(green-red) and b* (yellow-blue) [-127...+128].
Finally, we report JPEG compression file size
(with maximal compression quality setting), as
in detailed color images this value can



correlate  substantially  with  subjective
measures of image complexity (Donderi,
2006). Physical properties for each image are
listed in the supplementary material.
Additionally, we provide images that were
matched with respect to their average
luminance by matching them in the lightness
dimension of CIE 1976 L*a*b color space.
Note that the ratings were based exclusively
on the original images. For researchers who
wish to use the original pictures but also want
to control for luminance, we identified 10
subsets of the original images, each of which
contains images of comparable luminance
across the 7 categories (food, animals, body
products, injuries/infections, death, hygiene,
and neutral; cf. Supplementary material).

Participants. A total of 200 volunteers
from the general population participated in the
study (102 women, 98 men, mean age = 43.5
years, SD = 14.9, age range = 18-75 years).
We aimed to cover a broad age range in our
sample. Accordingly, participants were age-
stratified, and once enough participants in one
age decade (e.g. ranging from 30-39 years)
were recruited, we stopped recruiting
participants in that age range. Thus, we
obtained a balanced number of participants
across age groups (age group 18-29 years: n
= 44; age group 30-39 years: n = 44; age
group 40—-49 years: n = 38; age group 50-59
years: n = 38; age group 60—75 years: n = 36).
Participants were recruited via newspapers
and bulletin boards or were approached in
person by one of two graduate student
research assistants. No participants were
receiving  psychological or psychiatric
treatment, and all had stated that they were
healthy. All participants had normal or
corrected-to-normal visual acuity. Twenty-six
participants received payment of €10, while
174 participants took part without financial
compensation. All participants gave informed
consent and were treated in accordance with
the ethical guidelines of the American
Psychological Association.

Apparatus, picture presentation and
rating scales. Pictures were presented on a
laptop with a 15-inch display and a resolution
of 1366 x 768 pixels. Participants were seated
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in a quiet room in front of the laptop at a
viewing distance of approximately 70 cm.
Before the experimental session started,
participants were given details about the
contents of the pictures. Participants were
informed that if they felt any discomfort during
the session, they should report it to the
investigator in order to stop the rating session.
The pictures were presented using a custom-
made computer program (programmed in
Visual Basic 6.0, Microsoft), which displayed
each picture individually in the top part of the
screen, as well as four rating scales below the
picture for valence, arousal, disgust, and fear
(see below). Each participant viewed all 300
pictures (240 disgust pictures plus 60 neutral
pictures). The order of the picture presentation
was fully randomised. Each picture remained
on the screen until the participant finished his
or her ratings. As noted above, participants
rated each picture with respect to valence,
arousal, disgust, and fear. Thus, the pictures
were rated on a dimensional level (valence
and arousal) as well as a categorical level
(disgust and fear). The valence scale ranged
from 1 = very negative to 9 = very positive with
5 = neutral. The arousal, disgust, and fear
scales ranged from 1 = none to 9 = very
strong; thus they were coded in such a way
that higher scores reflected higher arousal,
stronger disgust, and stronger fear,
respectively. Participants rated the pictures by
ticking the appropriate option buttons. In
addition, they completed a German
questionnaire  that measures  disgust
sensitivity, developed by Schienle, Walter,
Stark, and Vaitl (2002) (FEE ‘Fragebogen zur
Erfassung der Ekelempfindlichkeit’). The
experiment lasted approximately 1.5 hours.
Participants were allowed to take breaks at
any time.

Data treatment and  statistical
methods. The program recorded a log file for
each participant. The log files were imported
into Excel by means of a custom macro. No
data were excluded.

For each individual picture, the mean
ratings and standard deviations for disgust,
fear, valence, and arousal were calculated for
men and women, as well as for men and



women combined. In order to characterize the
picture categories, the average ratings for
individual pictures were then used to compute
a grand mean for disgust, fear, valence, and
arousal for each category. We also calculated
the Pearson correlations between the disgust
ratings and the fear ratings, valence ratings,
and arousal ratings of the pictures.

At the participant level, we calculated the
correlation between disgust ratings and age.
To test for sex differences in ratings for each
of the categories, we calculated four 2x6
mixed design ANOVAS with sex as the
between participants factor and category
(disgust, fear, valence, or arousal) as the
within participants factor. As measures of
effect size, Cohen’s d and n? are reported as
appropriate (cf. Levine & Hullet, 2002). Note
that according to Cohen (1988) an effect size
(n?) of 0.01 reflects a small effect, of 0.059 a
medium effect, and of 0.138 a large effect. In
addition, we investigated the internal
consistency of the data using a split-half
reliability estimate (Wierzba et al., 2015).

Results

Ratings. Ratings for each individual
picture were calculated by computing the
mean value and the standard deviation for
disgust, fear, valence, and arousal. The
standard deviation here represents the
amount of variation among the individuals
rating each picture. These data may help
researchers in selecting stimulus material and
can be downloaded in the upplementary
material. Example pictures with low, medium,
and high scores for disgust ratings as well as
neutral examples in each category are
displayed in Figure 1.

To provide summary data, we also
calculated the means for each category by
computing the mean value and standard
deviation for disgust, fear, valence, and
arousal across the different pictures belonging
to the category (Tables 1 and 2). Here, the
standard deviation represents the amount of
variation among the pictures belonging to one
category. For the ratings of the different
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qualities (disgust, fear, valence and arousal)
for each category, see Figure 2.

Disgust
medium———— high neutral
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Animals Food

Body

Infections Products

Injuries/

Death

Hygiene

Figure 1. Pictures scoring lowest (1% column),
medium (2™ column), and highest (3™ column) in
disgust ratings next to a neutral example (4"
column) for each category from the DIRTI pictures
set. (For a list of photographers of the respective
pictures, see the Supplementary material)

6 Food Animals Body Products
5
Sa
£
c 3
2
1
6 Injuries/Infections Death Hygiene

(&)}

Ratings
w N

LihuLl

DIS FEAR VAL AR DIS FEAR VAL AR DIS FEAR VAL AR
Figure 2. Means and standard deviations for
disgust, fear, valence, and arousal ratings in each
category. Disgust, fear, and arousal were rated
from 1 = none to 9 = very strong; note that valence
is inversely coded ranging from 1 = very negative
to 9 = very positive.




Table 1. Mean, standard deviation, minimum and maximum for disgust and fear ratings per category.

Disgust Fear

M SD Min Max M SD Min Max
Body products 436 1.20 1.62 6.92 1.74 0.27 1.28 2.33
Death 454 0.89 2.29 6.18 2.01 0.23 1.53 2.67
Food 470 0.62 3.37 5.84 1.75 0.18 1.41 2.10
Animals 3.33 063 2.21 4.62 2.09 0.35 1.42 3.04
Injuries/infections 3.71  0.98 1.81 5.49 2.03 0.33 1.27 2.65
Hygiene 361 098 1.31 6.44 1.55 0.24 1.14 2.37
Disgust Total 404 1.04 1.31 6.92 1.86 0.33 1.14 3.04
Neutral Total 1.12  0.09 1.01 1.39 1.13 0.13 1.01 1.74

Table 2. Mean, standard deviation, minimum and maximum for valence and arousal ratings per category.

Valence Arousal

M SD Min Max M SD Min Max
Body products 358 0.74 2.07 5.73 2.82 0.59 1.78 4.30
Death 320 052 2.44 4.74 3.10 0.43 2.10 4.02
Food 333 037 2.69 4.21 2.80 0.32 2.14 3.47
Animals 455 0.56 3.61 5.52 2.61 0.37 1.89 3.40
Injuries/infections 3.68 0.53 2.79 4.85 2.90 0.51 1.62 3.83
Hygiene 394 074 2.20 6.47 2.48 0.51 1.32 4.09
Disgust Total 371 074 2.07 6.47 2.79 0.50 1.32 4.30
Neutral Total 730 074 5.88 8.38 1.39 0.17 1.14 1.86
Correlations between Disgust, Fear, the neutral pictures were regarded as

Valence, and Arousal. For the correlations
among the ratings across all pictures see
Table 3; for scatter plots for each category see
Figure 3. In all categories, there were linear
relationships of similar strength between
valence and disgust and arousal and disgust:
the higher the disgust, the lower the valence
and the higher the arousal. There was also a
positive relationship between disgust and fear.
It shouldbe noted that in absolute terms, the
pictures evoked much more disgust than fear
(maximum fear rating for a picture = 3.04 for
an animal picture; maximum disgust rating for
a picture = 6.92 for a body product picture).
Matched neutral pictures. For each
category, we provide 10 neutral pictures
matched for content matter. In each category,

significantly less disgusting (all s > 17.0), less
fear-evoking (all ts > 7.0), less arousing (all ts
> 9.0), and possessing higher valence (all ts >
29.0) for all categories, with p <.000001 for all
rated variables.

Table 3. Correlations between the ratings of
disgust, fear, valence and arousal for the DIRTI
pictures. All reported correlations are significant
after Bonferroni correction (p < .008)

M SD Disgust Fear Valence
Disgust 40 1.77
Fear 19 134 .64
Valence 37 081 -63 -.46
Arousal 28 178 .69 77 -46
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Figure 3. Correlations between fear, arousal, valence, and disgust for each category. Each dot represents one
rated picture. Colored dots represent disgust-related pictures. Grey dots represent matched neutral pictures for
each category; they were not included in the calculations of the correlations, but are displayed here for the
purpose of comparison. Disgust, fear, and arousal were rated from 1 = none to 9 = very strong; note that valence
is inversely coded ranging from 1 = very negative to 9 = very positive.

All statistical values are available in the
supplementary material.

Age. Age was unrelated to the disgust
ratings as a whole (r = —.02) as well as the
disgust ratings for the individual categories
(food r = .01, animals r = -.06, body products
r=-.02, injuries/infections r = —.14, death r =
.05, hygiene r = .04).

Sex differences. Overall, the ratings of
the disgust pictures were highly correlated
between men and women for disgust (r = .96),
valence (r = .96), arousal (r = .91), and fear (r
= .90), all p < .001. These high correlations
indicated that the relative ranking of the
pictures for men and women was very similar.
Men’s and women’s ratings for the neutral
pictures were also correlated for disgust (r =
.56), valence (r = .96), arousal (r = .68) and
fear (r = .84), all p <.001. However, the actual
value of the ratings for individual pictures may
still differ for men and women despite high
overall correlations. For this reason, we also
examined sex differences for ratings of each

picture (Supplementary material). Overall, we
found significant (p < .05) sex differences in
disgust ratings for 126 pictures and in valence
ratings for 92 pictures, but sex differences on
arousal ratings were only found for four
pictures and differences on fear ratings were
only found for three pictures. The effect sizes
of the significant differences ranged from small
to medium as expressed by Cohen’s d: for
disgust, the differences were medium for 17
pictures (i.e., d = [0.50]) and small for 109
pictures (i.e., |0.28| 2 d < |0.49|); for valence,
differences were medium for 12 pictures and
small for 80 pictures; for arousal, the
difference was medium for one picture and
small for three pictures; and for fear, the
differences were small for all three pictures.

On an aggregate level, we calculated four
2x6 mixed design ANOVAs with the factors of
sex (men, women) and picture category (food,
animals, body products, injuries/infections,
death, hygiene) for the outcome variables of
disgust, valence, arousal and fear.



Disgust. For the disgust ratings, the 2x6
ANOVA with the factors of sex and picture
category showed main effects for sex
(F(1,198) = 7.14, p = .008, n? = 0.027) and
picture category (F(5,990) = 88.21, p <.0001,
n? = 0.066), and an interaction between sex
and picture category (F(5,990) = 412, p =
.001, n? = 0.003). Bonferroni-corrected post
hoc tests among the picture categories (all
category combinations were tested and we
corrected for the number of tests) showed
significant differences between all categories
except; “death-body products”, “death-food”,
and “hygiene-injuries/infections”.  Planned
contrasts (Bonferroni-corrected threshold p <
.0083) showed that women rated the picture
categories of food (£(198) = 2.69, p < .008, d =
0.38), body products (£(198) = 2.90, p < .008,
d = 0.41), death (#(198) = 3.05, p < .008, d =
0.43), and hygiene (£(198) = 3.12, p < .008, d
= 0.44) as more disgusting than did men. No
sex differences were found for the categories
of animals and injuries/infections (Figure 4,
upper left panel).

Fear. The 2x6 ANOVA with the factors of
sex and picture category showed a main effect
for picture category (F(5, 990) = 32.44, p <
.0001, n? = 0.018), but no effect for sex
(F(1,198) = 0.02, p = .88, n?>=0.0001) and no
interaction between sex and picture category
(F(5, 990) = 1.63, p = 0.15, n? = 0.0009).
Bonferroni-corrected post hoc tests for
category differences showed differences
between all picture categories except “food-
body products”, “animals-death”, “animals-
injuries/infections”, “injuries/infections-death”
(Figure 4, upper right panel; as above, all
category combinations were tested and we
corrected for the number of tests).

Valence. For valence, the 2x6 ANOVA
with the factors of sex and picture category
yielded main effects for sex (F(1, 198) = 5.57,
p = .02, n?> = 0.016) and picture category
(F(5,990) = 144.20, p < .0001, n?> = 0.174) and
an interaction between sex and picture
category (F(5,990) = 3.29, p = .006, n? =
0.004). Bonferroni-corrected post hoc tests for
category (all category combinations were
tested and we corrected for the number of
tests) showed differences between all picture
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categories except “body products-
injuries/infections” and “death-food”. Planned
contrasts (Bonferroni-corrected threshold p <
.0083) indicated that women rated the
categories of body products (£(198) = 2.68, p <
.008, d = 0.38) and death (#(198) = 3.63, p <
.008, d = 0.51) as more negative than did men
(Figure 4, lower left panel).

Arousal. With regard to arousal, the 2x6
ANOVA with the factors of sex and picture
category showed a main effect for picture
category (F(5,990) = 26.30, p < .0001, n? =
0.011), but not for sex (F(1,198) = 0.16, p =
.69, n?=0.0007). There was a significant sex
X picture category interaction (F(5,990) = 2.64,
p =.02, n? =0.001). Bonferroni-corrected post
hoc tests for category (all category
combinations were tested and we corrected
for the number of tests) indicated significant
differences between all categories except
‘body products-food”, “body products-
injuries/infections”,  “food-injuries/infections”
and “hygiene-animals”. Bonferroni-corrected
planned contrasts for sex differences for the
individual picture categories showed no
significant differences (Figure 4, lower right
panel).
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Figure 4. Disgust, fear, valence, and arousal

ratings of men and women for the picture
categories. Error bars show standard errors.
Disgust, fear, and arousal were rated from 1 =
none to 9 = very strong; note that valence is
inversely coded ranging from 1 = very negative to
9 = very positive. Categories: F = Food; A =
Animals; BP = Body Products; I/l =
Infections/Injury; D = Death; H = Hygiene.



Asterisks mark post hoc tests significant at p <
.0083 (Bonferroni corrected threshold). Disgust-
Ratings: F: £(198) = 2.69, d = 0.38; BP: #(198) =
2.89,d=0.41; D: {(198) = 3.05, d = 0.43; H: £{(198)
= 3.12, d = 0.44; Valence-Ratings: BP: #(198) =
2.68, d =0.38; D: {(198) = 3.63, d = 0.51.

Disgust sensitivity. Participants also
completed a questionnaire, the FEE,
measuring disgust sensitivity. Overall, women
(mean item score 2.01 + 0.48) reported higher
disgust sensitivity than men (1.68 = 0.56)
(£(198) =4.50, p <.0001, d =0.64). The ratings
of the disgust-evoking pictures correlated
highly with disgust sensitivity as measured by
the FEE (r = .60).

Reliability. We estimated the internal
consistency of participants' ratings by
calculating split-half reliability scores (Wierzba
et al.,, 2015). To this end, participants were
numbered according to their order of
participation and were split into two groups
(i.e., odd vs. even participant numbers). Next,
we calculated the average ratings for disgust,
fear, valence, and arousal separately for each
image and within each participant group.
Finally, we calculated Pearson correlations
among these average ratings for the two
participant groups (1) across all disgust
categories and (2) within each category. All
correlations were significant (p < .001), and
Spearman-Brown corrected reliability scores
were high (1) across all disgust images (r =
0.99 for disgust; r = 0.97 for fear; r = 1.00 for
valence; r = 0.99 for arousal) but also (2) within
each category (all r's > 0.97 for disgust; all r's
> 0.87 for fear; all r's > 0.96 for valence; all r's
> 0.92 for arousal). The magnitudes of the
split-half reliability scores are comparable to
those previously reported for other
standardized image sets (e.g., Lang, Bradley,
& Cuthbert, 1999).

Discussion

With the present DIRTI picture set, we
provide a comprehensive set of 240 static,
disgust-related pictures from six categories
(food, animals, body products,
injuries/infections, death, and hygiene). In
addition, we collected 60 neutral pictures, 10
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for each category. All pictures were rated with
respect to the categorical emotions of disgust
and fear, and were also rated on the
dimensions of valence and arousal. Pictures
and ratings by men and women are available
to researchers via LINK TO
SUPPLEMENTARY MATERIALTO BE
INSERTED HERE.

Overall, the 240 disgust pictures evoked
medium to strong disgust. Although disgust
ratings were moderately correlated with
ratings of fear, the fear ratings were generally
low (cf. Table 1). Thus, a disgust picture from
this set generally induces moderate to high
levels of disgust but only low levels of fear. In
general, the disgust pictures were also rated
as negatively valenced and moderately
arousing. The disgust ratings and the
dimensions of valence and arousal are related
in the expected manner: the higher the disgust
rating for a picture, the lower its valence and
the higher the associated arousal. This was
true for the full picture set and also held within
each category. In each category, we aimed to
match the content of the neutral pictures to the
subject matter of the disgust-related pictures.
For example, in the category of death, we
collected sleeping animals as control pictures,
and for hygiene, we used pictures of clean
rather than soiled bathrooms. As expected,
neutral pictures were rated as evoking no
disgust, fear, or arousal, and as being more
neutrally valenced, permitting a choice of
validated neutral stimuli matched in content
and picture parameters. Also, the magnitudes
of the split-half reliability scores were high
across all disgust images as well as within
each category.

Among the disgust pictures, we strove to
include pictures evoking different levels of
disgust to allow researchers to choose the
appropriate strength of disgust for a given
study. This is important because stimuli that
are too strong may eliminate differences
between participants that may be of interest to
a particular study. Lissek and colleagues
(2006) refer to the psychological concept of
the strong situation (Ickes, 1982; Mischel,
1977; Monson & Snyder, 1977) in which highly
intense stimuli yield uniform reactions and



expectancies irrespective of person
characteristics. By contrast, in a weak
situation, stimuli are of lower salience,
diminishing the situational influence and
allowing person characteristics to determine
behaviour.

Our results show that disgust ratings of
men and women were highly correlated,
indicating that the ranking of pictures is very
similar for both sexes. Nevertheless, we found
differences in the absolute level of disgust and
valence reported in around one third of
pictures, but almost no sex differences were
found for fear and arousal. We would therefore
advise researchers to take these findings into
account and to consult the tables reporting the
mean ratings for men and women separately
when choosing stimuli according to disgust
and valence ratings.

We found that the sex differences were
not equally distributed across all categories,
but that women rated the categories of food,
body products, and death as more disgusting
than did men. Sex differences in disgust
ratings have been previously reported
described: women tend to report feelings of
disgust more often and rate this emotion as
stronger compared to men (Bradley,
Codispoti, Sabatinelli, & Lang, 2001). Women
also showed more disgust sensitivity in the
questionnaire in the present study as well as
in the literature (Olatunji, Sawchuk, Arrindell,
& Lohr, 2005).

The question of whether disgust is
influenced by an individual's age has
remained contentious. To address this
question and to ensure that the collected
ratings would be useful across a wide range of
age groups, we recruited participants in each
age decade from young adulthood to middle
age and beyond. Age was unrelated to the
disgust ratings as a whole and in each
individual category. This is noteworthy, since
two contradictory theories exist regarding the
putative relationship between age and disgust
sensitivity.  Proponents of the Terror
Management Theory (Greenberg, Solomon, &
Pyszczynski, 1997) argue that existential
anxiety arises every time we are reminded of
our own mortality by death-related disgust
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stimuli. The disgust response to these stimuli
helps to avoid this existential anxiety.
According to this theory, disgust sensitivity
should increase in older age as the time of
death approaches. By contrast, disgust
sensitivity could be thought to decline with
age, reflecting a habituation process to
disgust-related stimuli over the individual
lifetime (Fessler & Navarrete, 2005). Our
findings do not support either of these
theories. In addition, we collected data on the
self-reported disgust sensitivity of the
participants and again found no correlation
between disgust sensitivity and age. This is in
line with the results of Schienle and colleagues
(2002), who found no correlation between age
and disgust, and Curtis and colleagues (2004),
who found only a small downward trend for
disgust sensitivity with increasing age. Our
results suggest that the DIRTI picture set is
age-independent and selection of stimuli can
proceed without reference to the participants’
age.

In some experimental designs, response
times have been shown to depend on purely
physical properties of an image such as
luminance and contrast (Plainis & Murray,
2000), although both may be less influential in
speeded categorisation of natural images
(Macé, Delorme, Richard, & Fabre-Thorpe,
2010). Therefore, we decided to provide a
luminance-matched version of the DIRTI
picture set for those researchers who aim to
control for low-level differences between
different pictures. However, it is important to
note that only the original DIRTI picture set
was rated by the participants, and luminance
matching subtly changes the appearance of
the original pictures. Thus, although we expect
that the ratings of the luminance-matched
pictures will not differ substantially from the
ratings of the original pictures, we recommend
using the original picture set if low-level
characteristics are not crucial. If researchers
employ the luminance-matched pictures, we
advise collecting additional ratings in the
course of the study.

The present study is the first to produce a
large set of disgust-related stimuli rated by a
sizeable sample of men and women across all



age groups. A limitation of our study is that the
luminance-matched version of the DIRTI
picture set was not rated by the participants.
This reflects our judgment that disgust stimuli
are best used in their original form, but we
cannot rule out the possibility that the disgust-
inducing effect might vary between the two
versions of the picture set. In addition, our
participants were a sample from the general
population; they were asked about their
health, but were not screened for mental
disorders. Therefore, we cannot rule out the
possibility that some participants may have
suffered from an undisclosed mental disorder.
However, in this respect our sample was
comparable to other samples in similar
studies, and the broad age range and use of a
general population sample rather than a
student sample represent strengths of the
current study.

DIRTI may also have clinical applications,
and might be particularly useful for clinicians
who work with individuals suffering from OCD
or disgust-related specific phobias.
Specifically, patients’ DIRTI ratings could be
used to design exposures for fear of
contamination with different levels of difficulty.
DIRTI could also serve as material for
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exposures or might help in evaluating the
outcome of exposures. For individuals with
OCD, we would expect fear ratings to be
higher than for volunteers from the general
population and to be correlated with disgust.
Clearly, further research on this subject is
needed. A study evaluating DIRTI for clinical
populations is currently in preparation.

In summary, our picture set DIRTI
(Dlsgust-RelaTed Images) and the
accompanying ratings are available to
researchers for (noncommercial) scientific
purposes. It was compiled in the hope that it
will prove useful to researchers when selecting
stimuli and will facilitate comparisons among
studies on disgust.
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