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The role of excitement 
and enjoyment through subjective 
evaluation of horror film scenes
Botond László Kiss *, Anita Deak , Martina Dominika Veszprémi , Albert Blénessy  & 
Andras Norbert Zsido 

The popularity of the horror genre is constantly increasing and still has not reached its peak. As a 
recreational activity, people watch horror movies in pursuit of excitement and enjoyment. However, 
we still do not know what traits make people seek out this type of increase in arousal (excitement) and 
why they find it desirable (enjoyment). Consequently, in this study, we sought to identify observer-
related factors that allows consumption of horror content as a recreational activity. Participants 
(N = 558) answered questions about movie-watching habits, completed measures of cognitive emotion 
regulation, sensation seeking, paranormal beliefs, morbid curiosity, disgust sensitivity, and rated 
short scenes from horror movies on dimensions of excitement, enjoyment, disgust, fearfulness, and 
realness. Our findings suggest that the predictors of excitement and enjoyment are slightly different. 
Perceived disgust negatively affected enjoyment but did not influence to excitement. Further, both 
excitement and enjoyment were positively predicted by fearfulness and realness ratings of the scenes, 
and morbid curiosity. Paranormal beliefs, sensation seeking, disgust sensitivity, anxiety, and emotion 
regulation strategies were not associated with excitement and enjoyment. Future studies should 
make a distinction between excitement and enjoyment as they are equally important factors with 
slightly different backgrounds in recreational fear.

Even though fear is an unpleasant feeling, fear-related recreational activities, such as haunted houses, hor-
ror movies, and video games, are becoming increasingly  popular1–3. According to Nash Information  Services4, 
the market share of horror films (in comparison with other film genres) has grown from 5 to 10% since 1995. 
Although horror elicits a wide variety of negative feelings, such as fear and disgust, its popularity may lie in the 
fact that it can also evoke both excitement and enjoyment in the  viewer1,5,6. Encountering various potential or 
actual threatening stimuli increases the activity of the sympathetic nervous system resulting in different behav-
ioral, cognitive, and physiological reactions such as increased cardiovascular function and shallow breathing, 
 alertness7,8. Supposedly, a fearful event (such as a visit to a haunted house) triggers fear, leading to increased 
arousal, which can be experienced as excitement. If the observer appraises this excitement as desirable, they 
will find the event enjoyable. In a recent field  study9, visitors to a haunted house were equipped with heart rate 
monitors. They were filmed during the attraction, and after that, they were asked to report their experience. 
The results show an optimal level of increase in arousal (i.e., excitement caused by fear), where enjoyment is 
maximized. The term recreational fear has been coined to describe the mixed experience of fear, and  enjoyment1.

There are several theories reflecting the (seemingly) paradox phenomenon where enjoyment and fear coex-
ist. According to Zillman’s10,11 excitation transfer conception, the key aspect in the enjoyment of horror is the 
positive resolution (where either the protagonist achieves a positive outcome or the antagonists a negative one) 
and the euphoria following the end of the dread. Despite these suggestions, people tend to enjoy movies where 
the ending no longer focuses on rewarding the protagonist and eliminating the antagonist. An explanation for 
this tendency could be the benign masochism hypothesis, which states that watching horror movies is an adap-
tive behavior because it helps us to prepare for threatening events potentially occurring in the  future1. This is 
in line with early results that emphasize the pleasure of arousal evoked by horror films as a learned  behavior12. 
Although these theories offer an explanation to why certain people watch horror movies, they cannot account 
for the individual differences determining the appraising process. In fact, these approaches intermix excitement 
and enjoyment and, hence fail to consider them separately.

There are certain traits that predispose people to find enjoyment in the excitement caused by a fearful set-
ting. The excitement (defined as the increase in arousal) evoked by mild fear can be experienced as rewarding, 
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however, mild fear (similarly to what the optimal arousal level is) is subject to great individual  differences13,14. 
Those who are responsive to pleasure induced by fear will seek out different kinds of horror films for satisfac-
tion. People characterized by this behavior are often described as sensation  seekers15. Sensation-seeking is a 
personality trait often described by the tendency to search for new, interesting experiences. Past  research16–18 
has shown that sensation-seeking correlates with exposure to horror films, subjects with high interest in horror 
movies scored higher on sensation-seeking measures. In line with this previously it has been found that morbid 
curiosity correlates with sensation  seeking19,20, and, thus, described as a possible origin of morbid curiosity as 
an individual’s need for stimulation. Morbid curiosity is usually described as a mixture of curiosity, excitement, 
and fear regarding unpleasant things such as  death21,22.  Scrivner22 suggests that we are much more curious about 
the ways that are leading to death than the death itself. Therefore, another explanation for the great popularity 
of these films could be that they present morbid and disgusting content. However, although some people find 
amusement in  disgust23, the main role of disgust is to protect the self against harmful acts, contaminations, and 
 substances24. Perceiving something as disgusting (contrary to threatening) causes parasympathetic  activation25 
which, then, facilitates avoidance behavior. Consequently, if excitement is provoked by disgust, it may decrease 
enjoyment. Similarly, sensation seeking has shown a negative correlation with disgust sensitivity, suggesting that 
sensation seekers are more willing to perform different disgusting tasks related to body violation and  death23. 
Overall, it seems that while sensation-seeking and morbid curiosity may predispose people to seek excitement 
and enjoyment in horror content, perceived disgust could do the opposite.

How real the observer perceives the content and how they react to the evoked excitement are also crucial fac-
tors determining enjoyment. Increased perceived reality of a situation can influence how exciting people find it. 
According to the dual awareness  theory26, the viewer will find the scene more realistic, if an event (e.g., a horror 
movie scene) can distract them from its fictionality. Beliefs about the world may also influence the perceived 
reality of a situation. Those who tend to believe more in the supernatural are more likely to perceive paranormal 
events as  real27. Furthermore, supernatural threatening elements in horror films trigger the same network as 
natural threatening  elements28. This could be because supernatural creatures like vampires and werewolves carry 
universal characteristics of threat and disgust such as prominent teeth, blood, fur, and  salivation27. Therefore, 
initially, the film must seem real, in order to activate the automatic processes that make us experience fear, but 
later, in the evaluation, it is essential to confirm that it is not  real29,30. In this evaluation, the process of emotion 
regulation can be essential. Emotion regulation is a cognitive process by which individuals can influence what 
emotion they experience in a situation and how it is  expressed31. Horror movies increase the arousal of the 
viewer, and people tend to label the evoked feelings mostly negative. Still, if one can adaptively regulate one’s 
emotions, this excitement can lead to an enjoyable experience Indeed, emotion regulation can play a prominent 
role in how we label our emotions elicited by the increased level of arousal, e.g., when the protagonist is chased 
by a maniac killer on the screen. Putatively adaptive strategies (e.g., acceptance, reappraisal) may reduce the 
negative impact  experienced32. Previous research showed that reappraisal can reduce the appearance of negative 
 emotions33,34, in particular fear and  disgust35,36. In contrast, putatively maladaptive strategies (e.g., catastrophiz-
ing, rumination) may amplify negative  effects32. That is, horror scenes perceived as being closer to reality may 
trigger greater excitement (stronger emotions), and regulating the emotions experienced during a horror film 
could lead to a more enjoyable experience.

The overarching goal of our research was to identify what observer-related or movie-related factors determine 
the level of enjoyment and excitement of recreational activities that induce fear. We tested the same model for 
both variables and expected these to be predicted by the level of experienced fear and disgust the scene evokes; 
perceived realness of the scene, sensation seeking, morbid curiosity, and belief in the supernatural, anxiety and 
disgust sensitivity and the use of putatively adaptive and maladaptive emotion regulation strategies. Excitement 
is a process that depends on the elicited level of arousal (sympathetic activation) caused by fear. Enjoyment is 
influenced through the appraisal of the event; therefore, it is more dependent on disgust as it facilitates avoid-
ance behavior (parasympathetic activation). Consequently, we hypothesized that fear (compared to disgust) 
would be a stronger predictor of excitement, while disgust (compared to fear) would be a stronger predictor of 
enjoyment. Overall, we aimed to test the explanatory power of these perceiver-related factors and to present a 
possible conceptual model.

Material and methods
Participants and procedure
The required minimum sample size for this study was determined by computing estimated statistical power with 
a conservative approach (f = 0.1, power = 0.95, α = 0.05, df = 11) using the pwr package for  R37,38. The analysis 
indicated a required total sample size of 260. A total of 593 (442 female) people participated in the study, 35 
participants were excluded from the analyses as they did not agree to watch the videoclips. Thus, the analyses 
were conducted with 558 (413 female) participants (age range: 18–76, mean age = 34.2, SD = 10.6). For more 
detailed features of the sample see Table 1. The research was approved by the Hungarian United Ethical Review 
Committee for Research in Psychology (reference number: 2022-05) 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 participants.

We collected data online with the help of Google Forms, during the spring of 2021. The questionnaire was 
distributed via various movie-themed social media groups and e-mail lists. First, participants completed soci-
odemographic and horror movie-related questions. Then they filled out questionnaires assessing anxiety, morbid 
curiosity, supernatural belief, disgust sensitivity, sensation-seeking, and emotion regulation strategies. After 
answering the questions, the participants could move on to watch the horror movie scenes. If they agreed and 
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moved on, all participants could view the film scenes in the same order. After rating (along the five dimensions) 
a given film scene, they could move on to the next scene. It took approximately 30 min to complete the survey.

Questionnaires
We used the 18-item version of the Cognitive Emotion Regulation Questionnaire (CERQ)39 to assess the partici-
pants’ emotion regulation strategies. The scale measures putatively adaptive emotion regulation (aER) strategies 
across five subscales (Putting into Perspective, Positive Refocusing, Positive Reappraisal, Acceptance, Planning) 
and putatively maladaptive emotion regulation (maER) strategies across four subscales (Self-blame, Other-blame, 
Rumination, Catastrophizing). The higher the score of individual subscales the more that specific cognitive 
strategy is used. The subscale reliability values were acceptably high for the CERQ-short subscales (McDonald’s 
ꞷ for aER was 0.782; and 0.821 for maER).

To measure individuals Sensation seeking predisposition we used the Brief Sensation Seeking Scale (BSSS) 
consisting of eight  items40.  Zuckerman21 identified four dimensions of sensation seeking included in the sensa-
tion seeking scale: thrill and adventure seeking, experience seeking, disinhibition, and boredom susceptibility. 
Participants scoring higher on the scale have a higher tendency to participate in different sensation-seeking 
activities and behaviors. The results of our reliability analysis for the BSSS were good (McDonald’s ꞷ = 0.795).

The Revised Paranormal Beliefs  Scale41 was used to assess individuals’ belief in paranormal phenomena. The 
scale measures paranormal beliefs in different dimensions: Traditional Religious Belief, Psi, Witchcraft, Supersti-
tion, Spiritualism, Extraordinary Life Forms, and Precognition. People who score higher on the scale are more 
likely to believe in certain supernatural notions. For redaction purposes, we decided to remove two scales that are 
irrelevant to our study. The results of our reliability analysis showed very high reliability (McDonald’s ꞷ = 0.944).

We measured morbid curiosity with the help of the Morbid Curiosity Scale (MCS) consisting of 24  items22. 
The scale consisted of 24 items distributed across four subscales: Violence, Body Violation, Motives of Danger-
ous People, and Supernatural Danger. Individuals who score higher on the scale are more likely to experience 
curiosity or excitement in connection with unpleasant topics. The results of our reliability analysis were highly 
acceptable (McDonald’s ꞷ = 0.904).

Disgust sensitivity was measured using the core disgust subscale of the Revised Disgust Scale (DS-R)42. 
The subscale measures general disgust proneness. Individuals with higher scores are more likely to experience 
disgust and are more sensitive to disgust-inducing content. Our data showed good scale reliability (McDonald’s 
ꞷ = 0.731).

We measured trait anxiety with the short, five item version of the Spielberger State-Trait Anxiety Inventory 
(STAI)43. STAI measures trait anxiety (how one feels in general). Higher scores indicate higher trait anxiety levels. 
The reliability of the scale on our sample was very good (McDonald’s ꞷ = 0.861).

Table 1.  Demographic characteristics of the sample by gender, watching horror movies, horror liking, 
preferred horror genres, and the questionnaires used in the study. STAI State-Trait Anxiety Inventory, MCS 
Morbid curiosity Scale, PBS Paranormal Belief Scale, DS-R core Disgust Scale Revised Core subscale, BSSS 
Brief Sensation Seeking Scale, aER Adaptive Emotion Regulation strategies, maER Maladaptive Emotion 
Regulation strategies.

Variable Category Count

Gender
Female 413

Male 145

Watching horror
Yes 451

No 107

Liked horror

Yes 431

No 48

Cannot decide 79

Preferred horror genre

Psychological 386

Gore 98

Killer 282

Monster 175

Paranormal 223

Mean Median SD

STAI 12.8 13.0 4.25

MCS 93.8 93.0 23.4

PBS 53.4 53.0 24.7

DSR core 0.835 0.833 0.304

BSSS 24.1 24.0 7.01

aER 34.1 35.0 6.66

maER 22.5 23.0 6.13
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Video material
The video material comprised short clips from major horror sub-genres. This was necessary because we wanted 
to get an overall picture of the motives of horror consumption that may be generalized to all sub-categories. 
Participants watched 10 short horror films, two each from five genres, such as killer, psychological, body and 
gore, supernatural, and monster. We provide more details on the characterization of these sub-genres in Table 2. 
The video material was pre-selected by 15 independent participants. During the pre-selection, the participants 
were asked to choose which of the five categories they thought the scene fit into. We selected the scenes that 90% 
of the participants put in the same category.

Each scene lasted around 20–30 s. After each scene, they were asked to rate the horror film scenes on five 
dimensions—fearfulness, realness, disgust, enjoyment, and excitement. Ratings were based on a 5-point Likert 
scale (1 = not at all, 5 = very much). We asked participants to rate the scenes according to how they felt while 
watching them. We also asked them whether they had seen that scene earlier. See Table 3 for the central tenden-
cies of the ratings. The detailed descriptions (title, year, director, studio, genre, timestamp) of each used scene 
are presented in Supplementary Material 1.

Statistical analysis
For the statistical analyses, we used Jamovi software version 2.3.1844. To assess the internal reliability of the 
questionnaires, we used McDonald’s ꞷ45. The assumption of normality was not violated, the absolute value of 
Skewness and Kurtosis were less than 2 for all variables  used46.

We used General Linear Modelling (GLM) to test what measured variables were significant predictors of the 
enjoyment and excitement rating. We tested two models in total, separately for enjoyment and excitement rat-
ings with the summary scores as dependent variables (DV). We decided to use the summary scores because we 
wanted to get an overall picture of the motives of horror consumption. Further, the design of the study (i.e., the 
number of clips per category) precluded the estimation of interactions of genre and type of emotional response. 
In both models, the independent predictors were disgust, fearfulness and realness ratings, maladaptive and 
adaptive emotion regulation, disgust sensitivity, paranormal beliefs, morbid curiosity, and anxiety independent 
predictors and horror-watching Multicollinearity were not a concern in the models (VIF values were below 4). 
See Supplementary Table 2 to see correlational coefficients across all included variables.

Results
General linear models
To explore what measured factors determine how people perceive horror scenes, we used GLMs. Table 4 
shows the detailed statistical results. Overall, both models explained a high percentage of the variance (adj. 
 R2

excitement = 0.456, adj.  R2
enjoyment = 0.416). The results of the GLM analysis show that both the enjoyment and 

excitement ratings of the scenes were predicted positively by fearfulness and reality ratings, by the level of mor-
bid curiosity, and by whether they watch horror or not. While enjoyment ratings were also predicted negatively 

Table 2.  A detailed description of each of the five horror film genres (Gore, Killer, Monster, Paranormal and 
Psychological) we have selected.

Horror movie genre Description

Gore Gore focuses on vividly depicting graphic violence, featuring classic elements like blood, guts, and body trauma

Killer/Slasher
Killer/Slasher horror features a killer (human-like character, sometimes with supernatural abilities) who hunts 
down a certain group of people. The hunt for the members of the group usually ends in a uniquely bloody, brutal 
murder, which is a key element of the film

Monster In monster horror movies, a wide variety of creatures (from zombies to werewolves) cause destruction in a certain 
pattern

Paranormal Paranormal horror revolves around non-living entities like spirits and ghosts that evoke fear through unexplained 
occurrences

Psychological Psychological horror revolves around evoking emotions rather than visual elements, playing with viewers’ minds to 
create paranoia and influencing their emotional states

Table 3.  Means (M) and standard deviations (SD) for the horror film scenes ratings on dimensions of 
fearfulness, realness, disgust, enjoyment, and excitement presented by genre. Values range from 1 to 5 with 
higher values indicating higher ratings.

Genre

Excitement Enjoyment Disgust Fearfulness Realness

Mean SD Mean SD Mean SD Mean SD Mean SD

Monster 3.12 0.98 2.95 1.12 2.07 0.98 2.57 1.03 2.22 1.03

Killer 2.85 1.08 2.53 1.17 2.69 1.13 2.57 1.13 2.95 1.13

Gore 2.66 1.19 2.32 1.20 3.50 1.24 2.36 1.18 2.60 1.06

Psychological 3.83 1.02 2.96 1.14 1.32 0.62 2.73 1.17 3.27 1.16

Paranormal 4.09 0.96 3.62 1.22 1.46 0.78 3.80 1.13 3.15 1.27



5

Vol.:(0123456789)

Scientific Reports |         (2024) 14:2987  | https://doi.org/10.1038/s41598-024-53533-y

www.nature.com/scientificreports/

by the disgust ratings. The results of the GLM only partially supported our hypothesis as emotion regulation, 
paranormal beliefs, disgust sensitivity, sensation seeking, and anxiety did not appear as significant predictors 
in the models.

Discussion
Horror stories have been told for centuries despite the aversive emotions, such as fear and disgust, they evoke. 
Recreational activities that involve fear are becoming increasingly popular in recent times (e.g., horror movies, 
haunted houses, etc.)1–3. Past research has tried to explain the possible theoretical background to why some 
individuals enjoy these fear and sometimes disgust-inducing  activities1,10,11. A recent study found physiological 
evidence that some people tend to enjoy a certain level of  fear9. However, the distinction between excitement 
and enjoyment has not yet been made. Furthermore, it is still not clear what factors make an otherwise terrify-
ing event enjoyable and exciting. Thus, we aimed to investigate how the perceived characteristics of the scene 
(reality, fear, disgust) and personal factors (sensation seeking, disgust sensitivity, morbid curiosity, anxiety, and 
supernatural beliefs) play a role in the excitement and enjoyment of horror movies. According to our results, 
the level of excitement was influenced by the perceived fearfulness and realness and the level of morbid curios-
ity. While the level of enjoyment was related positively to the perceived fearfulness and realness and the level of 
morbid curiosity and negatively to the perceived disgust.

Perceived disgust negatively affected enjoyment but did not influence excitement. That is, scenes that were 
found more disgusting were rated as less enjoyable. This may be because disgust has the opposite effect of 
increased arousal, for example by lowering the heart rate. Our results show that the more disgusting a scene was 
perceived to be, the less enjoyable they found it. This is in line with the disease avoidance  hypothesis24. Disgust 
is an aversive emotion that plays a role in avoiding potential contamination. The possibility of contamination has 
been associated with several different cues, which can appear in horror films, through blood, mutilation, or the 
external features of various  monsters17,23. Therefore, the content is just as important as the level of excitement it 
evokes in determining how enjoyable one finds it, possibly due to the difference in the behavioral characteristics 
associated with the sympathetic and parasympathetic nervous systems.

Overall, we found that higher levels of perceived fearfulness, reality, and morbid curiosity can cause higher 
excitement and enjoyment in the case of horror. Scenes that participants perceived as more real and fearful were 
more exciting and enjoyable, possibly because they were causing a greater increase in arousal. This increase 
in arousal can create more excitement and according to the reappraisal  theory13,14, can have an effect on how 
much the viewer enjoys the given scene. This can be also linked to the results of the field study by Andersen and 
 colleagues9. The perception of reality can be a predictor, i.e., if we are more willing to evaluate such scenes as 
more real, we can more easily become involved in  them27, and thus more easily affect us emotionally. Further, in 
line with the concept of morbid  curiosity19,20,22, participants who were more curious about morbid events found 
the scenes more enjoyable and exciting. This is in line with past studies showing that morbid curious people 
tend to seek out gruesome content to feel excited and find amusement topics related to  death22. These findings 
highlight the importance of both excitement and enjoyment.

We did not find any evidence that emotion regulation (adaptive or maladaptive), sensation seeking, anxiety, 
paranormal beliefs, or disgust sensitivity directly affects the perception of excitement and enjoyment in horror 
content. Although some recent studies suggest that emotional coping skills could be important during recrea-
tional fear  activities6,47, there are also numerous studies suggesting the role of sensation-seeking in the case of 

Table 4.  Results of the GLM analysis, the presented values are standardized estimates (β) and the 95% 
confidence interval. maER maladaptive emotion regulation, aER adaptive emotion regulation, DSR core 
Disgust Scale Revised core subscale, PBS paranormal Belief Scale Revised, MCS Morbid Curiosity Scale, BSSS 
Brief Sensation Seeking Scale, STAI State-Trait Anxiety Inventory Short version. *p < 0.001.

Predictors and factors

Dependent variable

Excitement (Model 1)

CI 95%

Enjoyment (Model 2)

CI 95%

Lower Upper Lower Upper

Disgust − 0.06 − 0.152 0.032 − 0.172* − 0.267 − 0.076

Fearfulness 0.516* 0.422 0.610 0.217* 0.120 0.315

Realness 0.23* 0.155 0.305 0.341* 0.174 0.329

aER 0.036 − 0.024 0.107 0.038 − 0.015 0.120

maER 0.041 − 0.041 0.112 0.053 − 0.042 0.117

DSR core − 0.011 − 0.078 0.055 − 0.051 − 0.121 0.018

PBS − 0.024 − 0.091 0.043 − 0.023 − 0.093 0.046

MCS 0.147* 0.070 0.224 0.233* 0.153 0.313

BSSS 0.038 − 0.033 0.108 0.072 − 0.001 0.145

STAI 0.062 − 0.015 0.139 0.057 − 0.023 0.136

Watching horror 0.446* 0.280 0.611 0.876* 0.704 1.048

Adjusted  R2 0.456 0.416

F(11,546) 43.5* 37.05*
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recreational fear  activities19,20,22,48. Interestingly, while we did find a positive correlation between these factors 
(see Supplementary Material 2), their effects were nonsignificant in the GLM model. It might be possible that 
sensation seeking does not directly affect excitement/enjoyment, only indirectly through other relevant factors. 
In fact, in horror films, like in morbid curiosity, the focus is not necessarily on death (the sensation or thrill), 
but rather on the way to it (see benign masochism hypothesis). Since both disgusting and paranormal content 
often appears in horror films, it would be logical to assume that sensitivity or openness to such content also 
affects the level of excitement and enjoyment. However, we did not find evidence of the effect of these factors.

Some limitations of the present should be noted. Even though we distributed the survey on various platforms, 
most of the participants reported that they like horror movies and watch horror content regularly, overall, the 
sample of our study is not representative of the Hungarian population. A more balanced sample may provide 
better support for our findings. It is also important to note that our findings are based on self-report data. In 
further research, physiological measurements such as electrodermal activity and electrocardiogram should be 
applied for more accurate results in perceived excitement and enjoyment. Furthermore, we used relatively short 
videos as visual stimuli. Longer ones might elicit more intense, longer-lasting emotions from participants, which 
would help to improve the accuracy of the measurements. Moving forward, it may also be worthwhile to use 
questions that ask about the reasons or considerations for which participants watch horror movies. Finally, it 
shall also be noted that the descriptive statistics show a great variability in the excitement and enjoyment rat-
ings of the sub-genres. The goal of the present study was to investigate what traits are associated with the liking 
of the horror genre in general. Although the differences in the mean values do not necessarily indicate a dif-
ference in the pattern of the predictor variables (or individual differences within the participants), it would be 
interesting to explore the different features of the sub-genres and to investigate if, sub-genre could be moderator 
of the obtained associations. Unfortunately, the design of the present study (e.g., number of clips per category) 
precluded the estimation of interactions of genre and type of emotional response. Therefore, it remains an open 
avenue for future research to discover.

Conclusions
In sum, our results suggest that excitement and enjoyment of horror-related content are not intermixable, as 
previous studies used them. In fact, somewhat different factors affect them, and they may be worth investigat-
ing separately in the future. We proposed a possible framework to explain why some people tend to enjoy or 
get excited about watching horror content. Our results underscore the importance of perceived fearfulness, 
disgust, reality, and morbid curiosity in the subjective perception of threatening content. These results correlate 
with previous studies that have also investigated horror content viewing or exposure to threatening content. 
Our findings can help deepen our understanding of emotional reactions toward threatening content whether 
it is encountered voluntarily or involuntarily. In addition to this, both recreational fear and morbid curiosity 
are emerging concepts in the field of psychology. A more detailed exploration of these two phenomena may 
contribute to a more precise understanding of fear and the paradoxical feature of horror.

Data availability
Data are available from the corresponding author upon request.

Received: 12 September 2023; Accepted: 1 February 2024

References
 1. Clasen, M., Kjeldgaard-Christiansen, J. & Johnson, J. A. Horror, personality, and threat simulation: A survey on the psychology 

of scary media. Evol. Behav. Sci. 14, 213–230 (2020).
 2. Martin, G. N. (Why) do you like scary movies? A review of the empirical research on psychological responses to horror films. 

Front. Psychol. 10, 2298 (2019).
 3. Ndalianis, A. The Horror Sensorium: Media and the Senses (McFarland, 2012).
 4. The Numbers—Box Office Performance History for Horror Movies. https:// www. the- numbe rs. com/ market/ genre/ Horror
 5. Clasen, M., Andersen, M. & Schjoedt, U. Adrenaline junkies and white-knucklers: A quantitative study of fear management in 

haunted house visitors. Poetics 73, 61–71 (2019).
 6. Scrivner, C., Andersen, M. M., Schjødt, U. & Clasen, M. The psychological benefits of scary play in three types of horror fans. J. 

Media Psychol. https:// doi. org/ 10. 1027/ 1864- 1105/ A0003 54 (2022).
 7. Milosevic, I. & McCabe, R. E. Phobias: The Psychology of Irrational Fear: The Psychology of Irrational Fear (ABC-CLIO, 2015).
 8. Tappolet, C. Emotion, motivation and action: The case of fear. In Oxford Handbook of Philosophy of Emotion (ed. Pter, G.) 325–345 

(Oxford University Press, 2010).
 9. Andersen, M. M. et al. Playing with fear: A field study in recreational horror. Psychol. Sci. 31, 1497–1510 (2020).
 10. Zillmann, D. Anatomy of suspense. In The Entertainment Functions of Television (ed. Tannenbaum, P. H.) 133–163 (Lawrence 

Erlbaum Associates, 1980).
 11. Zillmann, D. The psychology of suspense in dramatic exposition. In Suspense: Conceptualizations, Theoretical Analyses, and Empiri-

cal Explorations (eds Vorderer, P. et al.) (Lawrence Erlbaum Associates, 1996).
 12. Berlyne, D. E. The vicissitudes of aplopathematic and thelematoscopic pneumatology (or the hydrography of hedonism). In Pleasure, 

Reward, Preference: Their Nature, Determinants, and Role in Behavior (eds Berlyne, D. E. & Madsen, K. B.) 1–33 (Academic Press, 
1973). https:// doi. org/ 10. 1016/ C2013-0- 10364-9.

 13. Pool, E., Brosch, T., Delplanque, S. & Sander, D. Attentional bias for positive emotional stimuli: A meta-analytic investigation. 
Psychol. Bull. 142, 79–106 (2016).

 14. Sander, D., Grandjean, D. & Scherer, K. R. A systems approach to appraisal mechanisms in emotion. Neural Netw. 18, 317–352 
(2005).

 15. Tamborini, R. & Stiff, J. Predictors of horror film attendance and appeal: An analysis of the audience for frightening films. Com-
mun. Res. 14, 415–436 (1987).

https://www.the-numbers.com/market/genre/Horror
https://doi.org/10.1027/1864-1105/A000354
https://doi.org/10.1016/C2013-0-10364-9


7

Vol.:(0123456789)

Scientific Reports |         (2024) 14:2987  | https://doi.org/10.1038/s41598-024-53533-y

www.nature.com/scientificreports/

 16. Edwards, E. D. The Relationship Between Sensation-Seeking and Horror Movie Interest and Attendance (Zuckerman) (The University 
of Tennessee, Paris, 1984).

 17. Perse, E. M. Sensation seeking and the use of television for arousal. Commun. Rep. 21, 37–48. https:// doi. org/ 10. 1080/ 08934 21960 
93676 33 (2009).

 18. Edwards, E. D. The ecstasy of horrible expectations: Morbid curiosity, sensation seeking, and interest in horror movies. Current 
Research in Film: Audiences, Economics, and Law 19–38 (1991).

 19. Zuckerman, M. & Litle, P. Personality and curiosity about morbid and sexual events. Pers. Individ. Differ. 7, 49–56 (1986).
 20. Harrison, M. A. & Frederick, E. J. Interested in serial killers? Morbid curiosity in college students. Curr. Psychol. 41, 3768–3777 

(2022).
 21. Zuckerman, M. Sensation seeking: A comparative approach to a human trait. Behav. Brain Sci. 7, 413–434 (1984).
 22. Scrivner, C. The psychology of morbid curiosity: Development and initial validation of the morbid curiosity scale. Pers. Individ. 

Differ. 183, 111139 (2021).
 23. Rozin, P., Haidt, J., McCauley, C., Dunlop, L. & Ashmore, M. Individual differences in disgust sensitivity: Comparisons and evalu-

ations of paper-and-pencil versus behavioral measures. J. Res. Pers. 33, 330–351 (1999).
 24. Matchett, G. & Davey, G. C. L. A test of a disease-avoidance model of animal phobias. Behav. Res. Ther. 29, 91–94 (1991).
 25. Stark, R., Walter, B., Schienle, A. & Vaitl, D. Psychophysiological correlates of disgust and disgust sensitivity. J. Psychophysiol. 19, 

50–60 (2006).
 26. Tan, E. S. H. Entertainment is emotion: The functional architecture of the entertainment experience. Media Psychol. 11, 28–51. 

https:// doi. org/ 10. 1080/ 15213 26070 18531 61 (2008).
 27. Coelho, C. M., Zsido, A. N., Suttiwan, P. & Clasen, M. Super-natural fears. Neurosci. Biobehav. Rev. 128, 406–414 (2021).
 28. Nummenmaa, L. Psychology and neurobiology of horror movies. PsyArXiv https:// doi. org/ 10. 31234/ OSF. IO/ B8TGS (2021).
 29. Nesse, R. M. The smoke detector principle. Ann. N. Y. Acad. Sci. 935, 75–85 (2001).
 30. LeDoux, J. E. & Pine, D. S. Using neuroscience to help understand fear and anxiety: A two-system framework. Am. J. Psychiatry 

173, 1083–1093 (2016).
 31. Gross, J. J. The emerging field of emotion regulation: An integrative review. Rev. Gen. Psychol. 2, 271–299. https:// doi. org/ 10. 1037/ 

1089- 2680.2. 3. 271 (1998).
 32. Aldao, A. & Nolen-Hoeksema, S. The influence of context on the implementation of adaptive emotion regulation strategies. Behav. 

Res. Ther. 50, 493–501 (2012).
 33. Ochsner, K. N. & Gross, J. J. Cognitive emotion. Regulation https:// doi. org/ 10. 1111/j. 1467- 8721. 2008. 00566. x17,153- 158 (2008).
 34. Ochsner, K. N., Bunge, S. A., Gross, J. J. & Gabrieli, J. D. E. Rethinking feelings: An fMRI study of the cognitive regulation of emo-

tion. J. Cogn. Neurosci. 14, 1215–1229 (2002).
 35. Olatunji, B. O., Berg, H. E. & Zhao, Z. Emotion regulation of fear and disgust: Differential effects of reappraisal and suppression. 

Cogn. Emot. 31, 403–410 (2017).
 36. Gross, J. J. Antecedent-and response-focused emotion regulation: Divergent consequences for experience, expression, and physiol-

ogy. J. Pers. Soc. Psychol. 74, 224–237 (1998).
 37. Champely, S. et al. Package ‘pwr’ Title Basic Functions for Power Analysis (2018).
 38. R Core Team. R: The R Project for Statistical Computing. https:// www.r- proje ct. org/ (2020).
 39. Garnefski, N. & Kraaij, V. Cognitive emotion regulation questionnaire—Development of a short 18-item version (CERQ-short). 

Pers. Individ. Differ. 41, 1045–1053 (2006).
 40. Hoyle, R. H., Stephenson, M. T., Palmgreen, P., Lorch, E. P. & Donohew, R. L. Reliability and validity of a brief measure of sensation 

seeking. Pers. Individ. Differ. 32, 401–414 (2002).
 41. Tobacyk, J. J. A revised paranormal belief scale. Int. J. Transpers. Stud. 23, 94–98 (2004).
 42. Olatunji, B. O. et al. Confirming the three-factor structure of the disgust scale-revised in eight countries. J. Cross Cult. Psychol. 40, 

234–255 (2009).
 43. Zsido, A. N., Teleki, S. A., Csokasi, K., Rozsa, S. & Bandi, S. A. Development of the short version of the Spielberger state—Trait 

anxiety inventory. Psychiatry Res. 291, 113223 (2020).
 44. The jamovi project. jamovi. https:// www. jamovi. org/ (2023).
 45. Dunn, T. J., Baguley, T. & Brunsden, V. From alpha to omega: A practical solution to the pervasive problem of internal consistency 

estimation. Br. J. Psychol. 105, 399–412 (2014).
 46. George, D. & Mallery, P. IBM SPSS Statistics 26 Step by Step: A Simple Guide and Reference (Routledge, 2019). https:// doi. org/ 10. 

4324/ 97804 29056 765.
 47. Scrivner, C., Johnson, J. A., Kjeldgaard-Christiansen, J. & Clasen, M. Pandemic practice: Horror fans and morbidly curious indi-

viduals are more psychologically resilient during the COVID-19 pandemic. Pers. Individ. Differ. 168, 110397 (2021).
 48. Cross, C. P., Cyrenne, D. L. M. & Brown, G. R. Sex differences in sensation-seeking: A meta-analysis. Sci. Rep. 3, 2486 (2013).

Acknowledgements
BK was supported by the OTKA K-143254 grant, the ÚNKP-23-3 research grant. AD was supported by OTKA 
FK-125007 research grant. ANZS was supported by the OTKA PD-137588 grant, the OTKA FK-146604 grant, 
the ÚNKP-23-5 New National Excellence Program of the Ministry for Innovation and Technology from the 
source of the National Research, Development and Innovation Fund, and the János Bolyai Research Scholarship 
provided by the Hungarian Academy of Sciences.

Author contributions
Conceptualization: B.L.K., M.D.V., A.B., A.N.Z.; Methodology: B.L.K., M.D.V., A.B., A.N.Z.; Investigation: B.L.K., 
M.D.V., A.B.; Resources: B.L.K., M.D.V., A.B.; Data preparation: B.L.K., M.D.V., A.B.; Supervision: A.N.Z., A.D.; 
Writing—original draft: B.L.K., M.D.V., A.B.; Writing—review and editing: B.L.K., M.D.V., A.B., A.N.Z., A.D.

Funding
Open access funding provided by University of Pécs.

Competing interests 
The authors declare no competing interests.

Additional information
Supplementary Information The online version contains supplementary material available at https:// doi. org/ 
10. 1038/ s41598- 024- 53533-y.

https://doi.org/10.1080/08934219609367633
https://doi.org/10.1080/08934219609367633
https://doi.org/10.1080/15213260701853161
https://doi.org/10.31234/OSF.IO/B8TGS
https://doi.org/10.1037/1089-2680.2.3.271
https://doi.org/10.1037/1089-2680.2.3.271
https://doi.org/10.1111/j.1467-8721.2008.00566.x17,153-158
https://www.r-project.org/
https://www.jamovi.org/
https://doi.org/10.4324/9780429056765
https://doi.org/10.4324/9780429056765
https://doi.org/10.1038/s41598-024-53533-y
https://doi.org/10.1038/s41598-024-53533-y


8

Vol:.(1234567890)

Scientific Reports |         (2024) 14:2987  | https://doi.org/10.1038/s41598-024-53533-y

www.nature.com/scientificreports/

Correspondence and requests for materials should be addressed to B.L.K.

Reprints and permissions information is available at www.nature.com/reprints.

Publisher’s note Springer Nature remains neutral with regard to jurisdictional claims in published maps and 
institutional affiliations.

Open Access  This article is licensed under a Creative Commons Attribution 4.0 International 
License, which permits use, sharing, adaptation, distribution and reproduction in any medium or 

format, as long as you give appropriate credit to the original author(s) and the source, provide a link to the 
Creative Commons licence, and indicate if changes were made. The images or other third party material in this 
article are included in the article’s Creative Commons licence, unless indicated otherwise in a credit line to the 
material. If material is not included in the article’s Creative Commons licence and your intended use is not 
permitted by statutory regulation or exceeds the permitted use, you will need to obtain permission directly from 
the copyright holder. To view a copy of this licence, visit http:// creat iveco mmons. org/ licen ses/ by/4. 0/.

© The Author(s) 2024

www.nature.com/reprints
http://creativecommons.org/licenses/by/4.0/

	The role of excitement and enjoyment through subjective evaluation of horror film scenes
	Material and methods
	Participants and procedure
	Questionnaires
	Video material
	Statistical analysis

	Results
	General linear models

	Discussion
	Conclusions
	References
	Acknowledgements


