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A growing body of research has been dedicated to investigating anxiety in relation to 
medical procedures, as this anxiety disorder is among the most prevalent and has a 
substantial impact on quality of life. However, no standardized image database currently 
exists that specifically targets these types of fears. The present study aims to establish an 
image database that reliably represents the relevant emotional reactions associated with 
medical fears. The images were categorized into four groups (Fear-related, 
Disgust-related, Mixed, and Neutral) based on the emotions they evoke. This process 
yielded 111 pictures depicting various medical procedures, injuries, medical situations, 
and equipment. In an online survey, 557 (420 female; age range: 18-80; mean age=27.7; 
SD=11.1) participants rated the images along four dimensions (arousal, disgust, threat, 
valence) on a 9-point Likert scale. Although the initial categories differed across 
dimensions, cluster analysis indicated that arousal provided the most meaningful 
classification, resulting in three categories: high-threat, moderate-threat, and neutral 
images. The present findings suggest that intensity (arousal) rather than discrete 
emotions (such as fear or disgust) primarily drives evaluations of medical-related stimuli. 
Differences by sex and medical qualification further validated the database. This new 
resource offers a reliable tool for research on fears associated with medical procedures. 

Introduction  

Until now, there has been no image database specifically 
focused on medical procedures. Blood-injury-injection 
phobia (BII phobia) is a specific anxiety disorder where 
the intense anxiety is related to the sight and thought of 
medical interventions (American Psychiatric Association, 
2013), such as medical screenings, blood draws, or flu shots. 
Previous studies showed that the prevalence of BII phobia is 
3% (Wardenaar et al., 2017). However, fears associated with 
other medical procedures can be more prevalent, for exam
ple, fear of injections and blood affects around 20-50% of 
the younger population (McLenon & Rogers, 2019), while 
19.5% of the adult population (Kose & Mandiracioglu, 
2007). People with these conditions tend to avoid medical 
screenings or interventions (Birkás et al., 2022; McLenon 
& Rogers, 2019; Wright et al., 2009), which makes it diffi
cult to diagnose diseases in time or to start the treatment 
in an early stage. Therefore, the quality of their life can 
be lower, and they could expect a shorter lifespan (Caplan, 
2014; Spleen et al., 2014). For this reason, it is essential to 

examine the factors that contribute to the development and 
maintenance of fears related to medical procedures in de
tail. 

Standardized image sets are reliable and convenient to 
elicit medical fear (e.g., blood–injection–injury, needles, 
dental scenes) in both experimental and clinical settings, 
preserving experimental control and enabling reproducible 
comparisons across studies or samples (Marchewka et al., 
2014; Michałowski et al., 2017). Pictures allow researchers 
to detect behavioral, psychophysiological, and cognitive 
mechanisms (e.g., avoidance; event-related potential, at
tentional biases) linked to the subjective experience of fear, 
helping to understand fear-related responses and specific 
triggers (Alexopoulos et al., 2019; Zhou et al., 2021). More
over, image-based paradigms also contribute to identifying 
moderator factors (e.g., disgust and anxiety sensitivity) 
that shape fear responses to medical stimuli (Stevens et 
al., 2021). Given the high prevalence and potential severe 
consequences of medical fears, validated picture databases 
can be considered as an essential tool for identifying and 
perhaps reducing medical fears (McLenon & Rogers, 2019). 
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However, until now, there has been no image database 
specifically focused on medical procedures. While existing 
image databases contain related images, they often fail to 
display all relevant aspects of medical fears. The absence 
of a database containing such images could be due to key 
emotional (fear, disgust) and observer-related (experience, 
sex) factors that play a role in the development and main
tenance of medical fears thus, it is challenging to present 
these factors adequately. When creating a picture database 
focusing on medical fears, it is essential to present these vi
sual features and allow for the measurement of relevant ob
server-related factors. 

Emotional Factors   

There are two key emotional dimensions, fear and dis
gust, associated with BII-phobia. Consequently, stimuli re
lated to medical scenarios are strongly associated with 
these emotions. (Kiss et al., 2022; Olatunji, Ebesutani, et 
al., 2012; Sawchuk et al., 2002). 

Fear is an adaptive response to a possible threat, as it 
helps to preserve our physical integrity by avoiding situa
tions that carry the risk of such injuries (Crombez et al., 
2005). However, in medical procedures, this bodily harm is 
caused to improve health or preserve life. Medical proce
dures frequently involve tissue damage or cause harm to 
the integrity of our bodies (Olsen et al., 2020). Such inter
ventions may include the removal of a malignant tumor, 
ligament repair in the knee, or even getting an injection. 
These interventions share characteristics with accidental 
injuries, including cutting ourselves with a knife or break
ing our leg. Medical interventions are often followed by 
pain, a powerful signal that usually indicates a health or 
physical problem within the body (Johansen & Fields, 2004; 
Turk & Wilson, 2010; Zsido et al., 2025). Accordingly, the 
onset of pain may encourage individuals to seek medical 
help. On the other hand, pain can also be a side effect 
of certain procedures, which may occur either immediately 
(e.g., after an injection) or persist for a longer period fol
lowing a medical intervention (e.g., after knee surgery). The 
lack of reliable information about the pain associated with 
such interventions may increase uncertainty and increase 
the probability of avoidance behavior (Markfelder & Pauli, 
2020; Simon et al., 2022). Taking together, these findings 
support the prominent role of fear in medical-related stim
uli. 

Disgust is another key emotion that helps to facilitate 
avoidance behavior in particular situations. Unlike fear, it 
is significant in cases where the threat does not pose a 
physical danger to our body, but carries the possibility of 
contamination. Accordingly, certain situations related to 
BII phobia cannot cause physical harm rather, they can 
cause infection. These can be, for instance, a rash on the 
skin, someone coughing, or the sight of blood. The disease-
avoidance model suggests that disgust is an emotional re
sponse that can help us avoid such potentially contagious 
situations (Davey, 2011; Matchett & Davey, 1991). Even 
though medical interventions are focusing on improving 
our health, during these interventions, we can encounter 
such contagious stimuli. Furthermore, secondary infection 

remains a problem in modern healthcare, as it can cause 
further unwanted complications after a successful opera
tion (Gillespie et al., 2021). Thus, disgust plays a crucial 
emotional factor in how individuals perceive stimuli related 
to medical interventions. 

Due to the elicited fear and disgust, BII-related stimuli 
can be generally evaluated as negative and unpleasant. Re
flecting the aversive and negative nature of injuries and 
possible contaminations. In addition to the emotional im
pact of images, how intensely (arousing) we perceive them 
is also important. Numerous studies have shown that ele
vated arousal levels play a significant role in the activation 
of the neural network that controls avoidance behavior 
(Lundqvist et al., 2014, 2015; Reisenzein, 1994; Zsidó, 2024; 
Zsido et al., 2020), as it can increase physiological activa
tion. An elevated level of arousal can help us to notice fear
ful or disgusting stimuli .(Zsidó, 2024; Zsido et al., 2020). 
Therefore, in addition to fear and disgust, the perceived va
lence and arousal of stimuli can also influence their evalu
ation. 

Observer-Related Factors   

In addition to the fear, disgust, and arousal elicited, 
other observer-related factors may also influence the eval
uation of such visual stimuli. Females tend to report higher 
levels of medical fears (Birkás et al., 2023; Kiss et al., 2022), 
are more likely to be affected by various anxiety disorders 
(Kessler et al., 2005; Magee et al., 1996; Wardenaar et al., 
2017), and they also report a higher level of disgust sensi
tivity than males (Al-Shawaf et al., 2018; Haidt et al., 1994; 
Rozin et al., 1999). Prior relevant experience could reduce 
the elicited fear or disgust (Coelho et al., 2021; Coelho & 
Purkis, 2009; Meindl et al., 2019; Olatunji, Ciesielski, et al., 
2012). It is important to emphasize that this previous ex
perience must be harmless, as individuals are better able to 
exercise control in such an environment (Coelho & Purkis, 
2009). Consistent with this, recent findings show that in 
the case of dental procedures, regular non-invasive, benign 
interventions decreased the level of dental anxiety (Zsido 
et al., 2025). Despite the aforementioned individual differ
ences, it is essential that an appropriate image database can 
accurately represent fears related to medical procedures 
and serve as a reliable measuring tool. 

The Present Study    

The overachieving goal of this study was to develop and 
validate a standardized image database of medical proce
dures that reliably presents content related to fear and dis
gust. Such a database can be later used to explore how these 
emotions influence the perception of medical-related situa
tions. Further explore factors that influence the evaluation 
of content related to medical intervention. We used the cir
cumplex model of affect to measure participants’ emotional 
responses. The images were evaluated on four dimensions: 
(1) arousal, referring to the level of emotional intensity the 
image evokes; (2) disgust, referring to the level of repul
siveness of the images; (3) threat, referring to the level of 
fear of the image evokes, (4) valence, referring to the level 
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of negativity or positivity of the image. Based on prior the
oretical frameworks, we hypothesized that the images can 
be categorized into four distinct group (H1)s: Fear-related 
images, which depict possible harm to physical integrity 
(e.g. sterile medical tools); Disgust-related images, which 
show the possibility of infection without possible physical 
damage (e.g. coughing person); Mixed images, which repre
sents elements for both fear and disgust (e.g. bloody med
ical equipment); Neutral control images similar to medical 
instruments and procedures, but with neutral content. Fur
ther, we hypothesized that (H2a) female participants will 
report a higher level of fear and disgust, and they will find 
the pictures more negative and more intense (arousal) com
pared to male participants. In addition, we suggested that 
(H2b) prior medical experience will decrease the level of re
ported fear and disgust, and they will be associated with 
less negative and less intense picture ratings. 

Method  

Participants  

We did not conduct a prior sample size estimation. Dur
ing data collection, however, we aimed to obtain responses 
from more than five times as many participants as there 
were images. A total of 588 participants took part in the 
study, of whom 59 participants only partially completed the 
survey, as the pictures were presented in random order; 
partial completions didn’t mean exclusion from analysis. 
After the initial data collection, we examined the responses 
for outliers. We excluded 31 respondents with unusually 
low response variability to the main scales, which we de
fined as either above ninety percent of the answers being 
the same or a very low (the lowest ten percent) standard 
deviation of the responses. Consequently, the final dataset 
that we analyzed comprised data from 557 participants, 
aged 18-80 (mean age=27.7, SD=11.1). Table 1 shows the 
detailed demographic characteristics of the final sample. 
The research was approved by the Ethical Committee of 
the University of Pécs Medical School (BMEÜ/2449-3/2022/
EKU) and was carried out following the Code of Ethics of 
the World Medical Association (Declaration of Helsinki). 
Informed and written consent was obtained from all par
ticipants. The results of the survey, the pictures, and the 
dataset supporting the conclusions of this article are avail
able in the Open Science Framework repository 
(https://osf.io/j736n). 

Picture Material   

Picture Categories   

The pictures were collected from websites that share 
freely available images to the public. We selected only im
ages labeled for non-commercial reuse in order to ensure 
that the set could be used without copyright limitations. 
We gathered the pictures along four theoretically driven 
categories. The first category was the fear-related pictures, 
which contained pictures associated with the possible harm 
to the integrity of the body and pain without the possibility 

of infection, e.g., a hypodermic needle, a room for opera
tion, etc. For the second disgust-related category, we gath
ered pictures that are associated with possible infections 
without physical harm, e.g., sick people, rash on skin, etc. 
In the third category for the mixed pictures, we collected 
pictures that can be associated with both fear and disgust, 
e.g., infected wound, used medical equipment, etc. In the 
fourth category, we collected neutral control images that 
present visually similar images as in the previous cate
gories but are not medically related and have no negative 
effect, e.g., body parts without harm, tools similar to med
ical equipment. Overall, we selected a total of 111 pictures: 
26 Fear-related, 27 Disgust-related, 30 Mixed, and 28 neu
tral control. 

Rating Process and Rating Dimensions      

Our data comes from a non-representative online survey 
designed to assess emotional responses to pictures depict
ing medical procedures and settings. We collected data on
line with the help of Qualtrics. The questionnaire was dis
tributed via university e-mail lists and via social media. 
First, participants completed sociodemographic and prior 
medical procedure related questions. Then they filled out 
various questionnaires assessing anxiety, medical fears, 
fear of pain, disgust sensitivity, pathogen disgust, and 
probability of giving first aid. In the present study we focus 
solely on the picture ratings and demographic questions to 
report standard values for various groups. Although we do 
not analyze the results of the questionnaires here, we make 
the dataset available in full, including all study variables on 
the OSF site of the study. After answering the questions, 
the participants could move on to rate 111 medical-related 
images in multiple blocks. 

We asked participants to rate images according to how 
they felt while watching them along four dimensions: 
threat (non-threatening - threatening), disgust (not dis
gusting-disgusting), arousal (weak-strong), and valence 
(negative-positive) on a 9-point Likert scale. For all dimen
sions, 5 marked the neutral rating. The pictures were pre
sented in 9 different blocks (~12 pictures in one block), the 
blocks contained pictures from each category and were pre
sented in randomized order. Participants could rate all 111 
images. It took approximately 45 minutes to complete the 
survey. 

Statistical Analysis   

In our study, as we are interested in the patterns and dif
ferences visible in the responses to the pictures, we calcu
lated the mean score of the four scales given by the 557 
respondents, resulting in a picture-level database, where 
each picture (N = 111) has four mean values based on the 
collected individual responses. In the analysis, we not only 
use data from participants who rated each image, but also 
partial completions. All analyses were conducted using the 
R software and RStudio (Posit team, 2025; R Core Team, 
2021). Descriptive statistics for the analyses are only pre
sented in Figures within the article, while detailed tables of 
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Table 1. Demographic characteristics of the sample by biological sex, place of residence, level of education, and                
medical qualifications.   

Variable Category Count Percentage (%) 

Sex 

Female 420 75,40 

Male 133 23,88 

Prefer not to say 4 0,72 

Place of Residence 

Village 141 25,31 

Town 212 38,06 

County Seat 148 26,57 

Capital city 55 9,87 

Other 1 0,18 

Level of Education 

Primary education 9 1,62 

Vocational training 6 1,08 

Secondary education 263 47,22 

Post-secondary vocational qualification 47 8,44 

BA/BSc 149 26,75 

MA/MSc 67 12,03 

Doctoral degree (PhD) 10 1,80 

Other 6 1,08 

Medical qualification 
Yes 303 54,40 

No 254 45,60 

descriptive statistics are provided as Supplementary Mate
rials 1 and 2, and are also available on the OSF page. 

We analyzed the differences between our suggested the
oretical categories using analysis of variance. We use a se
ries of ANOVAs that account for heteroskedasticity or use 
the trimmed means to compare groups across the four scale 
measures (see Delacre et al., 2019; Wilcox, 2012). 

To uncover patterns in the aggregate means of the pic
tures, we employ a simple approach using k-means cluster 
analysis (see Everitt et al., 2011), where we determine the 
optimal number of clusters by examining the changes in 
the within-clusters sum of squares (elbow method), the gap 
statistic, and silhouette analysis (Yuan & Yang, 2019). 

For group comparisons between male and female re
spondents and those with or without a previous medical ex
perience, we repeated the averaging process only for the 
given group of respondents and focused on the differences 
between aggregate mean values. For sex and medical expe
rience-based dichotomous comparisons, we rely on robust 
t-tests (Ruxton, 2006). 

Results  

First, we investigated differences between the Initial 
Categories along the Rating Dimensions. Descriptive statis
tics for these comparisons are presented in Figure 1. De
tailed statistical results of the main effects are presented in 
Table 2, and the Post-hoc analyses are reported in Supple
mentary Material 3. While the pictures showed variability, 
comparing the four original picture groups (Neutral, Mixed, 
Disgust-related, Fear-related) also revealed notable differ
ences. On all four scales, pictures containing Mixed and 

Disgust-related content were perceived similarly by the re
spondents. In contrast, Neutral pictures generally scored 
lower on arousal, disgust, and threat, and higher on va
lence. Threat-related pictures were between these two ex
tremes, suggesting that they elicited a more moderate re
sponse compared to Mixed and Disgust-related pictures. In 
sum, our results suggest that the contents of the picture 
were related to different emotional responses, implying 
that contents related to medical procedures affect people 
differently, with an especially negative response to Mixed 
and Disgust-related pictures. However, the results also 
showed that the Disgust-related and Mixed images were 
hard to separate along the dimensions of fear and disgust. 

Next, we sought to test whether our original starting 
point of a four-group categorization would be the best so
lution or if a simpler differentiation exists using k-means 
cluster analysis. Based on the consensus of the elbow 
method and the silhouette analysis, the analysis suggested 
that a three-cluster solution is the best fit (see Supplemen
tary Material 4.). Table 4 shows the mean of the scales, 
alongside the standardized values, across the three groups. 
Although this did not confirm our original four-group cate
gorization, it still proved theoretically meaningful. Cluster 
1 (Moderate-threat) comprised pictures for which respon
dents gave an “average” response across the four scales. 
Contrary to this, the other two clusters received differing 
types of reactions. Cluster 2 (Neutral) consisted of pictures 
which respondents found to be neutral (represented by a 
more positive valence score and below average scores on 
the other three negative emotional scales). While Cluster 
3 (High-threat) received more negative valence, and above 
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Figure 1. Mean comparisons of the Initial Categories (Neutral, Mixed, Disgust-related, Fear-related) along the             
four rating dimensions: arousal, disgust, threat, valence.        

Table 2. ANOVA and post-hoc results for the comparison of the Initial Categories of the images.               

Scale Welch ANOVA p-value (Welch) Robust ANOVA p-value (Robust) Eta2 

Arousal 161.5 <0.001 165.1 <0.001 0.91 

Disgust 131.6 <0.001 89.9 <0.001 0.90 

Threat 215.6 <0.001 276.2 <0.001 0.93 

Valence 135.3 <0.001 107.8 <0.001 0.88 

N = 111. Note: statistics are based on the mean scores of 557 respondents. Welch ANOVA accounts for the heterogeneity of variances, while robust ANOVA also account for outliers by 
using the trimmed means. 

average arousal, disgust and threat responses. Descriptive 
statistics for these comparisons are presented in Figure 2. 
Detailed statistical results of the main effects are presented 
in Table 4, and the Post-hoc analyses are reported in Sup
plementary Material 5. In sum, it seems that, contrary to 
our expectations, medical fear-related pictures elicit a mix 
of threat and disgust and, thus best categorized based on 
their intensity (i.e., arousal), and partly on their valence. 

In the following, we focus on the new categories (Mod
erate-threat, High-threat, Neutral), and investigate the dif
ferences between the categories along rating dimensions, 
sex (male or female), and previous medical experience (no 
or yes). Figure 3 presents the means per group, with corre
sponding t-test results in Table A5. 

Regarding the sex differences, we found that females, 
compared to males, had higher arousal and valence ratings 
in the Moderate-threat picture category. Females had lower 
arousal, disgust, and threat scores in the Neutral category. 
Females scored higher on arousal, threat, and valence for 
the High-threat category, compared to males. Overall, we 
can see that females rated the Moderate and High threat 
pictures as more intense and threatening compared to 
males. However, they did not find these image categories 

as negatively as males did. Based on this, our hypothesis 
regarding differences between males and females was par
tially confirmed. 

The results of the comparisons between the medical 
qualification groups showed that those who have a medical 
qualification had lower scores on arousal, threat, and on va
lence in the Moderate category. Participants with medical 
qualifications also scored lower on arousal and on threat 
but scored higher on valence in the High-threat category. 
Those who have a medical qualification reported a lower 
level of disgust and valence in the Neutral control category. 
The results show that, in the case of threatening images, 
those with a medical qualification found the images less 
arousing, threatening, and negative. Based on our results, 
medical qualification did not affect the assessment of dis
gust. Overall, our hypothesis was partially confirmed. 

Discussion  

A deeper understanding of the factors that play a promi
nent role in the development and maintenance of BII pho
bia is crucial to decreasing the level of anxiety in people 
with this condition. For this purpose a reliable picture data
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Figure 2. Mean comparisons of the Validated Categories (Neutral, Mixed, Disgust-related, Fear-related) along the             
four rating dimensions: arousal, disgust, threat, valence.        

Table 3. Scale means per the Validated Categories.       

Scale 
Cluster 1 

“Moderate-threat” 
Cluster 2 
“Neutral” 

Cluster 3 
“High-threat” 

Arousal 
3.79 

(0.10) 
2.21 

(-1.19) 
5.31 

(1.36) 

Disgust 
2.91 

(-0.10) 
1.44 

(-1.00) 
5.58 

(1.55) 

Threat 
3.53 

(0.15) 
1.67 

(-1.26) 
5.12 

(1.35) 

Valence 
3.86 

(-0.43) 
5.32 

(1.43) 
3.51 

(-0.87) 

N = 111. Note: statistics are based on the mean scores of 557 respondents. Parentheses contains the standardized values. 

Table 4. ANOVA for the Validated Catgeories      

Scale 
F-statistic 

(Welch ANOVA) 
p-value (Welch) 

F-statistic 
(Robust ANOVA) 

p-value (Robust) Eta2 

Arousal 436.5 <0.001 266.0 <0.001 0.94 

Disgust 444.2 <0.001 292.0 <0.001 0.95 

Threat 581.8 <0.001 506.0 <0.001 0.95 

Valence 170.5 <0.001 98.2 <0.001 0.85 

N = 111. Note: statistics are based on the mean scores of 557 respondents. Welch ANOVA accounts for the heterogeneity of variances, while robust ANOVA also account for outliers by 
using the trimmed means. 

base with medical-related content is essential, which is yet 
not available. Therefore, our current research aimed to cre
ate a reliable image database representing fears related to 
medical procedures. We collected 111 images and catego
rized them into four categories (pictures eliciting mainly 
fear, mainly disgust, a mix of both, or neutral control) based 
on their visual content using previous theoretical ap
proaches (Birkás et al., 2023; Kiss et al., 2022; Olatunji, 

Ebesutani, et al., 2012; Sawchuk et al., 2002). Although, 
there appear to be differences between these categories, 
this theoretical approach does not provide the most effec
tive categorization. The evaluations suggest that the feel
ings of fear and disgust are less distinct, and the images 
can be categorized much more effectively along arousal and 
valence. The developed image database is validated by the 
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Figure 3. Mean comparisons per sex and medical experience, three clusters          

differences in sex and health qualifications, and thus has 
proved to be a reliable measurement tool. 

Our first hypothesis, that the images could be classified 
into four theoretically defined categories, was only partially 
confirmed. Although the Fear- and Disgust-related images 
and the Mixed images differed significantly from the Neu
tral images in terms of arousal, disgust, threat, and valence, 
the distinctions between the threatening image categories 
were less clear. Our results showed that Disgust-related im
ages and Mixed images elicited significantly more intense, 
negative, threatening, and disgusting reactions than Fear-
related images. However, the analysis based on ratings clas
sified the images into three categories. The Neutral cat
egory had lower arousal, disgust, and threat values, and 
more positive valence ratings. There were also Moderate- 
and High-Threat categories. The former had more negative 
valence ratings and average arousal, threat, and disgust rat
ings, while the latter had very negative valence ratings and 
higher arousal, threat, and disgust ratings. These results 
suggest that images cannot be completely separated along 
the dimensions of disgust and fear; rather, arousal and va
lence determine the subjective evaluations. This does not 
mean that the categories we assumed on a theoretical basis 
did not elicit appropriate emotions. As expected, images 

associated with fear elicited more fear and less disgust 
(Crombez et al., 2005; Johansen & Fields, 2004; Olsen et 
al., 2020; Turk & Wilson, 2010). Images associated with dis
gust elicited a high disgust response (Davey, 2011; Match
ett & Davey, 1991; Sawchuk et al., 1999), but also high fear 
response. Lastly the mixed images elicited a high fear and 
disgust response (Olatunji, Ebesutani, et al., 2012; Sawchuk 
et al., 2002). However, the newly created categories show 
that subjective judgment can be categorized more effec
tively along the dimension of arousal. This is consistent 
with the findings of previous studies (Lundqvist et al., 2014, 
2015; Zsido et al., 2020), which demonstrate that changes 
in arousal levels play a significant role in the perception of 
threatening stimuli. This is because arousal levels play an 
important role in the development of threat avoidance be
havior (Reisenzein, 1994). Consequently, the more intense 
an image is, the greater the reaction it elicits. Overall, these 
findings suggest that high levels of fear and disgust reac
tions are closely linked. The level of arousal also plays a 
critical role in determining how fearful and disgusting we 
find a given picture. 

Concerning our second hypothesis, for the differences 
between females and males, we found that females reported 
significantly higher levels of arousal than males when view
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Table 5. Robust t-tests for group differences in the Validated Categories.          

Scale Cluster 
t-statistic 

(Sex) 
p-value 

(Sex) 
Cohen’s d 

(Sex) 

t-statistic 
(Medical 

qualifications) 

p-value 
(Medical 

qualifications) 

Cohen’s d 
(Medical 

qualifications) 

Arousal Moderate-
threat 

-2.2 0.034 0.42 -5.1 <0.001 0.99 

Neutral 3.2 0.002 0.78 1.8 0.082 0.44 

High-
threat 

-4.0 <0.001 1.13 -3.9 <0.001 1.10 

Disgust Moderate-
threat 

-0.5 0.653 0.09 -1.4 0.155 0.28 

Neutral 7.0 <0.001 1.72 4.1 <0.001 1.02 

High-
threat 

-1.6 0.119 0.45 -2.0 0.054 0.56 

Threat Moderate-
threat 

-0.1 0.889 0.03 -4.3 <0.001 0.83 

Neutral 3.4 0.001 0.83 1.2 0.247 0.29 

High-
threat 

-3.0 0.004 0.86 -3.9 <0.001 1.11 

Valence Moderate-
threat 

-2.4 0.018 0.47 -5.5 <0.001 1.07 

Neutral 1.6 0.110 0.40 -4.3 <0.001 1.05 

High-
threat 

-10.8 <0.001 3.07 7.5 <0.001 2.12 

ing Moderate-threat images. When viewing High-threat 
images, females reported significantly higher levels of both 
arousal and fear. There was no significant difference be
tween males and females in terms of disgust. This partially 
confirms our hypothesis, as previous studies have shown 
that females are more sensitive to threatening content 
(Filkowski et al., 2017; Robinson et al., 2021) and specif
ically to threatening stimuli related to medical interven
tions (Birkás et al., 2023; Kiss et al., 2022). At the same 
time, it is also apparent that, according to several studies, 
women report significantly greater disgust than men in the 
case of self-reported disgust (Al-Shawaf et al., 2018; Haidt 
et al., 1994; Rozin et al., 1999), but we were unable to repli
cate this effect. 

Regarding medical qualification, our results show that 
those who have a medical qualification perceive the images 
as less intense, threatening, and negative. This is also con
sistent with previous research findings that prior personal 
experience can reduce the intensity of emotional responses 
in many specific phobias (Coelho et al., 2021; Coelho & 
Purkis, 2009), as well as in relation to medical interventions 
(Birkás et al., 2023; Kiss et al., 2022; Zsido et al., 2025). 

Overall, significant differences can be seen in both be
tween males and females, and regarding medical qualifica
tions along the rating dimensions. However, regardless of 
sex and qualifications, the participants in general perceived 
the images as threatening, intense, disgusting, and nega
tive. The significant differences suggest that the threshold 
values for each emotion differ between the groups. There
fore, male participants and those with medical qualifica
tions also perceive the images as threatening, although to 
a lesser extent than female participants and those without 
medical qualifications. 

Limitations  

Some limitations of the study should be noted. In the 
study, we used only self-report questions to measure the 
emotions elicited by the images. In the future, it may be 
worthwhile to supplement subjective assessments with 
more objective physiological measurements (e.g., skin re
sistance) in order to increase the reliability of participants’ 
responses. The participants had to rate valence on a two-
ended scale (low value negative, high value positive). For 
more accurate measurement in the future, it may be worth
while to use a scale where positive and negative values are 
listed on separate scales. 

Conclusions  

Despite these limitations, our research has resulted in 
the creation of a picture database capable of displaying the 
significant visual elements medical medical-related fears. 
Rather than using the theoretical categories that we had 
initially proposed, we have created a new classification cri
terion that categorizes images based on arousal and va
lence. Furthermore, we were able to validate the database 
based on differences between sex and medical qualifica
tions. However, our results suggest that, in addition to sub
jective assessment of the pictures, physiological measure
ments should also be taken to more accurately explore the 
role of arousal. 
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