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Abstract

In this article, we test the findings by Leveridge and colleagues (2024)
regarding the reception of aesthetically integrated subtitles (AIS), and
most critically, we explore the role of gender in these outcomes. We
explore psychophysiological (skin conductance and heart rate) and self-
report responses (questionnaires) among three different subtitle
deliveries (no subtitles, standard subtitles, and aesthetically
integrated), and between male and female participants in a series of
clips from the Russian thriller-horror film Night Watch (Bekmambetov,
2004). This research involves an entire array of film clips, including AlS
from Night Watch. We use null-hypothesis-significance-testing (NHST)
and Bayesian analyses to explore the claim that AIS enhance
psychophysiological arousal and viewing experience quality compared
to standard subtitles (STS) and investigate the gender characteristics
and differences in the reported outcomes. We provide a replication of
previous findings. Critically, we show that female participants exhibited
higher arousal for AlS, also separately for all subtitle types, which was
not reflected in significant between-gender differences for self-reports

for intensity and arousal. In another novel section of this research, we
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show that AIS increased interest in film genres for both genders,
suggesting their significant potential for future audiovisual translation
practices.
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Introduction

The perception of gender disparities in emotional responses stands as one of the most enduring
gender stereotypes to exist (Grossman & Wood, 1993; Plant et al., 2000; Timmers et al., 2003). The
notion that women are inherently more emotional than men has, in fact, been designated a “master
stereotype”, and one that transcends specific positive and negative emotional responses to discrete
elicitors, such as happiness, fear, disgust, and sadness (Shields, 2003). The impact of these
stereotypes and their pervasive societal influence on individuals’ self-reporting of their emotional
experiences, that is, reports collected retrospectively via questionnaires, surveys, and interviews,
amongst other tools, is significant: on the one hand, it is of course entirely possible that women
genuinely experience heightened feelings of fear, anxiety, and disgust compared to men, as studies
examining responses to aversive audiovisual stimuli through the use of self-reports have suggested
(Thunberg & Dimberg, 2000; Lithari et al., 2010; Bianchin & Angrilli, 2012; Fernandez et al., 2012;
Maffei et al., 2015; Blanco-Ruiz et al., 2020). On the other hand, men’s purportedly subdued
responses in these reports may also be rooted in an inclination to conceal emotions that could be
perceived to deviate from societal expectations of men to be strong, rational, and able to overcome
danger (Plant et al., 2000), even if they feel scared, worried and/or repulsed by the stimuli to which
they have been exposed. Self-report measures such as questionnaires and surveys are, of course,
informative, but emotional experiences can be subjective. This means that emotions may be
experienced to a greater or lesser degree depending on a range of outside factors and that only the
person experiencing the specific emotion can evaluate and rate it.

Nevertheless, as a result, these responses are — statistically — considered ordinal data that do not
necessarily involve within- and between-participants’ agreeable rating characteristics (see Boone &
Staver, 2020). This means that when evaluated without physiological assessment technology
(Cacioppo et al., 2007) — that is, not controlled for subjectivity, self-presentation, and awareness
biases (see Ciuk et al., 2015) — they could fail to capture the full array of effects that stimuli induce in
participants. Studies measuring the intensity with which emotions are experienced by the strength
of visceral arousal, i.e., the activation of components of the autonomic nervous system, such as the
heart, and sweat gland activity, also known as heart rate (HR) and skin conductance responses (SCR)
respectively, have provided contrary results concerning whether women are emotionally more
sensitive than men (Kring & Gordon, 1998; Labouvie-Vief et al., 2003). Some studies using autonomic
nervous system activity assessments indicate that there are no gender differences in emotional
responses (Kelly et al.,, 2008). As for the emotional processing of aversive audiovisual stimuli
discussed above, and despite leveraging physiological responses, the data is largely inconclusive,
owing invariably to issues relating to experimental methodology, participant sample size parameters
and gender distribution biases. Further research is thus warranted in this area.

This article pursues this gender-based line of inquiry into the emotional processing of aversive
audiovisual stimuli by extending it to audiovisual translation (AVT). Specifically, it details an
experiment carried out by a team of researchers to investigate the emotional correlates of different
types of subtitling delivery, such as standard and aesthetically integrated subtitles, on audiences in
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the context of fear-eliciting clips from the Russian fantasy thriller film Night Watch (Bekmambetov,
2004). The experiment employed a methodology combining skin conductance responses, heart rate
responses, and self-reports (questionnaires) to account for the complex interplay between
experiential, cognitive, behavioural, and physiological elements that make up emotional responses.
Null-hypothesis-significance-testing (NHST) and Bayesian analyses were employed to compare the
subtitling deliveries. A previous iteration of this experiment (Leveridge et al., 2024) demonstrated
that the presentation of aesthetically integrated subtitles (AIS; see section 2.2 below) led to higher
positively rated psychophysiological arousal and quality of viewing experience ratings compared to
standard subtitles. The effect of gender was not explored in physiological or self-report responses in
that manuscript. Here, we explore whether the novel findings from Leveridge and colleagues (2024)
can be replicated and examine the effect of gender in the same context. The specifics of the
experiment are described below, followed by a discussion of our findings. We will first review the
literature on subtitling reception and gender, as well as the reception of experimental AVT practices,
with particular reference to AIS and psychophysiology.

1. Literature Review

1.1. Gender and Subtitling Reception

Research into the gender dynamics of subtitling reception is notably sparse, with the few existing
outcomes inevitably influenced by the intersectionality of gender with other sociocultural
characteristics. For example, both younger men and younger women in ltaly identified subtitling as
their preferred mode of audiovisual translation (see Di Giovanni, 2012). In a Spanish context, young
participants reported enjoying amateur subtitling practices, while their older male and female
counterparts did not, inarguably revealing to us more about age than gender and also about the
evolving landscape of AVT and its consumption in traditionally dubbing-centric countries (see Orrego-
Carmona, 2016). Giirkan (2019) proposed that higher education levels among female participants in
a Turkish study on subtitling for the d/Deaf and hard-of-hearing (SDH), and explained their inclination
towards strategies demanding greater cognitive effort, such as the use of labels for speaker
identification and paralinguistic information. Girkan (2019) suggested that the lower education
levels of male participants correlated with their dislike for these same strategies.

Data from reception studies have also been harnessed by Bosseaux (2023) as a means to tailor the
translation of gendered audiovisual narratives, more specifically in a multilingual documentary about
domestic violence. Bosseaux solicited feedback from focus groups on the translation modes —
subtitling and dubbing — used to translate the documentary, screened to participants before the
discussion, and explored which techniques and strategies used therein did the most justice to the
voices of the survivors featured in it. While Bosseaux’s study undoubtedly focused on the
representation of gender in audiovisual translation, a common emphasis in gender-aware
contributions to AVT scholarship (see von Flotow & Josephy-Hernandez, 2018), the integration of a
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reception element invaluably allows us to move beyond speculation about audience sentiments and
responses to strategies for translating gendered content and finding out how they really feel.
Interestingly, in the Experimental Guidelines for Translating Emotional Content in Documentaries
(2023) produced as a result of the study, Bosseaux hinted towards the affective potential of certain
subtitling strategies, such as that “the placement of subtitles is paramount for rendering emotion”
(see Bosseaux, 2023, p. 9). Nevertheless, it is unclear which emotions Bosseaux is referring to, and
what their actual or suggested impact on audiences are, or may be, thus opening up avenues for
further research. As an example, Blanco-Ruiz and colleagues (2020) carried out a study which relied
on self-reports to examine whether audiences experienced heightened fear when watching content
depicting violence against women compared to violence against men. They found that values
reported by both genders are not different for positive emotions but tend to differ for negative
emotions. Such studies could be contrasted with the physiological signals of the participants, using
HR or SCR. In addition, further research could explore the presence/absence and features (font, size,
colour) of subtitles that accompany the clips used in an experiment, or do not, via the employment
of subtitles in different fonts and colours, sizes — visual elements that Bosseaux (2023) argues must
be considered when translating emotional content.

1.2. Experimentation in AVT and its Reception

Bosseaux’s work is particularly relevant to this study given its focus on gender, emotion, and the use
of AIS. The latter is one of several terms that have emerged in recent decades to refer to what
Bosseaux calls “experimental” subtitling practices. This is also referred to as “creative subtitles”
(McClarty, 2012), “dynamic subtitles” (Brown et al., 2015), “integrated titles” (Fox, 2018) and “free-
form subtitles” (Bassnett et al., 2022).1 AIS refers to subtitles that experiment with typeface, font
size, placement, colours, and special effects to correspond closely to the visual style and action of a
given audiovisual work. In so doing, AIS overrides “standard” subtitling conventions (such as those
found in the Code of Good Subtitling Practice (lvarsson & Carroll, 1998) and has been suggested to
circumvent issues such as the use of plain white or yellow fonts and the fixing of subtitles to the
bottom of the screen covering up, clashing with and/or being concealed by plot-relevant images and
objects (see for example Fox, 2018, p. 69; Romero-Fresco, 2019, p. 93). Standard subtitling practices
can cause the viewer to miss important pieces of information, hinder their overall comprehension of
the narrative, and lead to the loss of aesthetic value. Whilst we refrain here from delving into
epistemological debates about the inherent creativity, or assumed lack thereof, of both types of
subtitling practices that have been raised in the process of trying to name them (see Bassnett et al.,
2022; Leveridge et al., 2024), we maintain that there are clear differences between subtitles designed
to explicitly support the diegetic context and narrative of a film through intentional aesthetic
interplay with other semiotic systems, and those that do not. Subtitles — whether integrated or not

! Practices originating in non-professional environments also share some of the features of AIS (see Orrego-
Carmona & Lee, 2017; Josephy-Hernandez, 2017).
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— may be added to a film post-hoc, as was the case for the aesthetically integrated subtitles of Night
Watch that were created with English-speaking members of the audience in mind. The subtitles may
also be part of the original production, like in the John Wick series, for instance, and, in turn,
translated for foreign-language audiences. For Night Watch and the John Wick series, the directors
(Bekmambetov and Stahelski, respectively) had a direct influence on the creation of the subtitles,
which confers potentially high context-value and context-punctuation authority to the subtitling
delivery (see Rawsthorn, 2007; Graham, 2014).

There is strong evidence, gathered by means of experimental reception studies, to suggest that giving
subtitlers “more freedom to create an aesthetic that matches that of the text” (McClarty, 2012;
p. 140) than is typically permitted by industry standards, allows for audiences to fully benefit from
these creative functions. Numerous eye-tracking studies conducted on audience reception to AlS (see
Caffey, 2009; Brooks & Armstrong, 2014; Brown et al., 2015; Black, 2020), as well as one using
electroencephalography (EEG; Kruger et al., 2018) suggested that the integration of the subtitles into
the aesthetics and visual style of a film reduced the time and effort spent on reading, and increased
that spent on the scenes. The concepts discussed here also present striking parallels to those
mentioned above by Leveridge and colleagues (2024): AlS not only show higher psychophysiological
responses in audiences than standard subtitles, but standard subtitles also elicit lesser
psychophysiological effects than when the film clips are viewed with no subtitles at all. The claim that
integrated subtitles bridge the gap between the experience of the viewers of an original work and
those of its translated and/or accessible versions is thus well supported (Romero-Fresco & Fryer,
2018, p. 13).

The emotional reception of subtitled films has received very little attention — not least on an
experimental basis. Experimental studies of this nature, for their part, have found more significant
currency in the field of media accessibility (MA). Psychophysiological experiments by lturregui-
Gallardo and Matamala (2020), and lturregui-Gallardo and Soler-Vilageliu (2021) have focussed on
content made accessible via audio subtitling (AST). This is a service that allows for people with visual
or reading impairments to access written subtitles in their aural form. Fryer (2013), Ramos (2015)
and Ramos Caro (2016) explored the audio description (AD) of different delivery types: human,
synthetic, objective and subjective. Each of these studies employed HR and SCR alongside self-reports
to examine reactions to combinations of fear, sadness or disgust, and neutral emotions. Whilst the
self-reported measures presented statistically significant differences, particularly when it came to
fear, the results from the physiological assessments were mostly inconsistent. As Leveridge and
colleagues (2024) showed, this issue may be rectified by concentrating on one emotion. Therefore,
in the current manuscript, we chose to focus on fear because it is, (a) one of six basic or universal
emotions (Ekman, 1999) alongside anger, surprise, disgust, sadness and happiness, and (b) one of
the most widely explored emotions in linguistics and psychophysiology as regards the anticipated
correlates of arousal it elicits. Fear is, therefore, more experimentally well-explored as to how to
induce and measure, and it is an important rallying point for applying quantitative methods when it
comes to exploring the emotional correlates of creative subtitles.
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2. Objectives and Hypotheses

Our objectives for the current research were to assess the psychophysiological (SCR & HR) and self-
report responses among three different subtitle deliveries (no subtitles, standard subtitles, and AlS),
and between male and female participants in a series of clips from the Russian thriller-horror film
Night Watch (Bekmambetov, 2004). Our experimental hypotheses were that AIS would overall
provide outcomes for higher positively rated physiological arousal and that no subtitling would
replicate the intriguing findings in Leveridge and colleagues (2024) and provide higher positively
rated physiological arousal compared to standard subtitling. Critically, without an a priori hypothesis
— given the diversity of previous outcomes in topical research — we explored thoroughly and in
statistical detail whether, in what way and to what extent male and female participants differ in their
viewer characteristics and psychophysiological and self-report questionnaire responses to each
subtitling delivery in the presented clips.

3. Experiment

Participants: A power calculation based on a between-subjects design and small effect sizes (f = .1;
d=.2; Faul et al., 2009) given the experimental trial contour (k = 22; Baker et al., 2020) revealed that
ninety-six participants were required for P (1) 2 .9; (p < .05; P (H1) 2.9; B > 3; d [> .2, +°°]). One
hundred and seven volunteers were screened. The exclusion criteria were that participants should
not have seen the film Night Watch or seen short scenes, trailer advertisements and film-related
commentaries of the film in any format. The inclusion criteria were that participants should currently
identify with their gender of birth irrespective and without assessments of their sexual preferences
(see Mayer & McHugh, 2016; see also Sun et al., 2019). Participants should have been raised speaking
English by monolingual non-dyslexic English-speaking parents. The participants should be
monolingual non-dyslexic English speakers who completed or undertook their studies in the English
language and were not taught or self-educated in Russian or a related language of Slavic origin.

The participants were invited to an initial screening session lasting approximately one hour. They
were screened for clinical and subclinical conditions. They should not have a current or previous
DSM-5 Axis | or Il diagnosis (American Psychiatric Association, 2019) or a diagnosis for dyslexia;
self-report (Y/N). To confirm the self-reports, they were screened with the Somatic and Psychological
Health Report Questionnaire (SPHRQ; Berryman et al., 2012), along with the Stressful Life Events
Screening Questionnaire (SLESQ; Allen et al., 2015) and the Behavior Rating Inventory of Executive
Functions in Dyslexia Questionnaire (BRIEF-P/T; Akyurek et al., 2018). To assess whether participants
could respond to the emotional context of the presented clips, they were assessed with an online
Alexithymia Questionnaire (AQ, 2020; see Alexithymia, 2024).

The participants were assessed with general emotional sensitivity and sensitivity to fear
guestionnaires. They were assessed with the Cognitive Emotional Regulation Questionnaire (CERQ-
short; Garnefski & Kraaij, 2006) and the Trait Fear Scale (TFS; Kramer et al., 2020). The participants
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were asked to rate their familiarity with subtitles in general (GSF) from one (not at all) to nine (very
much), to rate their familiarity with AIS (AIS-F), to choose from a list of commercially available films
featuring AIS, series and animations those that they have watched (AlIS-A), whether they have
watched each selected item more than once (AIS-B), and how many times they have watched each
selected item to the best of their recollection (AIS-C). After the completion of the assessments as
mentioned above, participants were also asked to rate from one (not at all) to nine (very) in a multiple
Likert-scales engagement task regarding how much they would be interested to see films and TV
shows from a list including romantic/romance, comedy, mystery, drama, action, thriller/horror,
animated (genre of preference), historical and documentary, other (genre of preference) and overall
(self-report) irrespective of genre.

To balance the final population sample, we used a semi-Bayesian sampling method (see Tsikandilakis
et al., 2021). Male and female participants were controlled for assessments that did not relate to
gender-related differences (SPHRQ; SLESQ; BRIEF-P/T) and were not controlled for variations that
have been suggested to show gender-related differences (CERQ-short; TFS; see Plevkova et al., 2020;
but see also Handley et al., 2015). Data from a total of eleven participants were excluded from further
analyses due to potential psychiatric conditions (SPHRQ: n = 5), potential Alexithymia traits (AQ:
n = 4) and extreme outlier scores (+1.5 interquartile range) for life-stressor events (SLESQ: n = 2). The
final population sample consisted of ninety-six participants (forty-eight females; see Table 1).

Table 1

Participant Characteristics for the Final Population Sample

Age B-P/T SLESQ CERQ-short FTQ GSF AIS-F AIS-A

Participants n Mean Mean Mean Mean Mean Mean Mean Median
(SD) (SD) (SD) (SD) (SD) (SD) (SD) (Range)
CR ES TFS

Overall 96 28.14 4641 151 28.97 8.47 2.11 5.16 5.49 4
(3.14) (5.51) (.52) (7.76) (1.16) (.84) (.9) (1.02) (0-9)

Male 48 28.19 46.19 154 29.22 8.47 2.14 5.19 6.81 5
(3.11) (5.44) (.52) (7.27) (.87) (.86) (.93) (1.24) (1-9)

Female 48 28.11 46.62 147 2872 8.34 2.09 5.13 4.18 3

(3.17) (5.57) (.51) (6.26) (.84) (.82) (.88) (.79) (0-28)
NHT and Bayesian Analyses for Gender Comparisons

P-value 71 .54 72 A7 72 73 >.001* =.005*
(Cohen’s d) (.02) (.03) (.07) (.14) (.06) (.05) (2.53) (1.78)
Bayes Factor .06 .06 12 .24 12 .09 + o0 + oo

Note. This table includes the demographics for a semi-Bayesian sampling for male and female participants. Male and
female participants were matched for assessments that did not relate to gender characteristics, such as the SPHRQ, SLESQ
and BRIEF-P/T, and were not controlled for variations that could relate to gender-specific differences, such as
assessments for CERQ-short and TFS. Asterisks (*) show significant differences between genders for a designated
category. For convenience we briefly recapitulate here (see Procedures) that B-P/T refers to an assessment for Dyslexia,
SLESQ to an assessment for life-stressor events, CERQ to assessments for emotional regulation, FTW/TFS to assessments
for fear sensitivity, and GSF to an assessment for subtitling familiarity, AIS-F to an assessment for familiarity with AIS and
AIS-A to the number of films with AlS that participants had watched prior to the experiment.
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Figure 1

Genre of Preference Film-Interest Ratings per Gender
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Note. Ratings (one to nine) of genre of preference per gender. Asterisks (*) show significant differences at p <.001. The
most common items for males in the “Other” category were western (24%), science-fiction (21%), fantasy (19%), martial
art (19%), and reality show (11%). The most common items for females were fantasy (31%), reality show (25%), reality-
show competition (21%) and musical (18%) (for full details of task demographics, see Wihr et al., 2017; see particularly,
Figure 5AC).

Stimuli: The audiovisual stimuli in the main experiment included the twenty-two clips that involved
AIS in the fantasy-thriller film Night Watch. These were presented in an HD (1080p) monitor set at
60Hz (Refresh Rate = 16.67 ms) with the colour contrast, brightness and luminosity values that were
built into the commercially available film copies. The clips were presented from the beginning to the
end of each clip. Their duration ranged from fifteen to seventy-nine seconds. Their mean duration
was 41.23 seconds (SD = 19.63). Audially, the clips were presented in Russian. Their subtitling delivery
involved three different formats: (A.) with English AIS, as included in the cinema version of the film
(see Leveridge et al., 2024, pp. 9-10, for a discussion of the AIS design in Night Watch), (B.) with non-
AlIS/standard English subtitles (STS), as included in the DVD version of the film released in the UK, and
(C.) without any subtitles of any kind.

Procedures: The participants were invited to a quiet laboratory space. To avoid external disturbances,
noise-cancelling full-ear headphones were provided to the participants during the experiment. The
participants were briefed on the terminology of the experiment. They spent a five-minute on-screen
session becoming acquainted with the mouse and keyboard response components of the
experimental procedure. Subsequently, they were asked whether they understood the experimental
response process (Y/N; self-report) and were given the opportunity to ask the attending researcher
any questions relating to the experiment; no instances of negative responses or required feedback
were reported.

The experiment involved three phases with a five-minute break between each phase. In each phase,
the experiment started with a fixation cross in the centre of the screen for 3 (+1) seconds. After the
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fixation cross, an audiovisual clip was presented. In each phase, a total of twenty-two different clips
were presented once, each with a single type of subtitling (A. or B. or C.) throughout the three phases.
The order of the phases was randomised, and the clip presentation sequence and subtitling delivery
were also randomised in each phase.

After each presented clip, a five-second blank screen interval was presented. Then, participants were
asked to rate from one (not at all) to nine (very) from two categories of question sets. One set
involved how scary the presented clip was, how ominous the presented clip was and how unsettling
the presented clip was. One set involved how the subtitles affected their viewing experience, how
immersed they were during the scene presentation, how well they understood the context of the
presented clip and how they would rate their viewing experience.

The question sets, and the questions within each set were presented in randomised order in each
trial. After the completion of all three phases, the participants were given the opportunity for an
additional five-minute break. Participants were then asked to rate in a multiple binary-choices and
Likert-scales on-screen engagement task whether (Y/N) and how suitable from one (not at all) to nine
(very) they believed AIS compared to STS would be as a subtitling method for romantic/romance,
comedy, mystery, drama, action, thriller/horror, animated (genre of preference), historical and
documentary films and TV shows, other (genre of preference) and overall, for films and TV shows
irrespective of genre. They were also asked in a multiple Likert-scales on-screen engagement task
how often from one (not at all) to nine (for the entire film or TV show) they believed that AIS should
be used for the same list of genres for films and TV shows and overall (self-report), irrespective of
genre. The participants were asked how interested they would be to see a film or TV show with AlS
from the same list and overall, irrespective of genre. The placement of each genre in the multiple-
choice engagement tasks was randomised for each participant. The presentation order of the two
engagement tasks was also randomised for each participant (see Figure 2). A blank screen was
presented after each experimental sequence for seven seconds, to allow physiological responses to
return to baseline.

10
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Figure 2
Experimental Sequence
A. Fixation Cross: B. Clip: C. Blank Screen:
3 (¢1) seconds Varied I_)pr;aticins 7 Seconds

8 6 G

Randomisations and Task Sequence

Group A (Randomised): Post Clip Questions
Q1: How scary was the presented scene?

Q2: How ominous was the presented scene?
Q3. How unsettling was the presented scene?

Group C. (Randomised): Post Experimental

Questions

Q1: Do you believe that AIS would be fitting for

the following genres (List; Y/N)?

Q2. How fitting do you think AIS would be for the

following genres (List; Likert Scale)?

Q3: How interested would you be to see a film or
— TV show with AIS from the list below (List; Likert

Scale)?

Q4: How often during a film or TV show do you

believe that AlS should appear as a subtitling

method (List; Likert Scale)?

Group B (Randomised): Post Clip Questions:
Ql: How did the subtitling method affect
your viewing experience (Likert Scale)?

Q2: How immersed were you during the
scene presentation (Likert Scale)?

Q3: How well did you understand the context
of the presented clip (Likert Scale)?

Q4: How would you rate your viewing
experience overall (Likert Scale)?

T pasiwopuey T

Note. Experimental sequence (for B. with AIS or STS or no subtitles) and participant engagement tasks. Participants were
asked to rate after each presentation question from groups A and B; with the order of the group questions randomised
and the order of the group sequence of questions randomised. After the experiment, they were presented with multiple
binary-choice and Likert scales (see Procedures), with the order of questions and the Likert scale placement being
randomised.

Results; Self-Report Ratings: To explore whether we could replicate the findings of Leveridge and
colleagues (2024) and explore the impact of gender in the outcomes of the analyses, we followed
their statistical framework (see Tsikandilakis et al., 2019, 2020). We conducted a mixed-model
multivariate analysis of variance and a Bayesian (BANOVA; see Dong & Wedel, 2014) mixed-model
multivariate analyses. The independent variables were Subtitle Delivery (AIS vs STS vs NS), with
Gender (Male vs Female) as a between-subjects independent variable. The dependent variables were
Self-Report Ratings Responses (Ominous, Scary, Unsettling, Immersion, Context Understanding,
Viewing Experience for Subtitling Delivery, and Viewing Experience Overall; see Procedures above).

We reported a significant effect of Subtitle Delivery for all dependent variables (F (1.82, 170.99) =
978.03; p < .001; n%, = .91; € = .76; Greenhouse-Geiser Corrected; SE = .008; BF = +o°) suggesting that
we were able to replicate the effects of Leveridge and colleagues (2024) that without exception for
all assessed dependent variables, participants rated AlS as the highest, and NS higher than STS (see
Figure 3A). We could not report any effect and we reported strong evidence for the null for Gender
(F(1,95) =.18; p =.92; n%, = .002; SE = .012; BF = .09) and a Subtitle-Delivery-by-Gender interaction

11
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(F(1.819, 125.01) = .58; p = .56; n?, = .006; £ = .77; Greenhouse-Geiser Corrected; SE = .017; BF = .19;
see Figure 3B).

These findings suggest that we, for self-report ratings, were able to replicate the findings by Leveridge
and colleagues (2024), which showed that AIS was the most preferable subtitling delivery method
and that NS was preferable to STS. Critically, we did not find any gender differences in the
participants’ responses, signifying that both male and female participants provided self-report rating
evidence for the replication effects and that there were no substantial differences, and there was
evidence for statistical proximity for the reported subtitling delivery preferences between genders
(see Figure 3).

Figure 3
Self-Report Ratings
A. Subtitling Delivery Ratings for Overall Sample
Mean (SD)
Ominous Scary Unsettling  Immersion  Context Viewing Viewing
Underst. Experience  Experience
Subtitling Overall
Aesthetically 6.85 6.86 7.05 6.82 6.93 6.82 7.37
integrated (.33)** (.36)** (.32)** (.27)** (.22)** (.43)** (.26)**
Subtitles (AlS)
Standard 5.94 6.02 6.12 6.15 6.34 6.25 6.33
Subtitles (STS) (.3) (.29) (.34) (.26) (.32) (.28) (.31)
No Subtitling 6.19 6.28 6.29 6.44 6.73 6.45 6.78
(NS) (.31)* (.28)* (.32)* (.35)* (.48)* (.35)* (.28)*
NHST and Bayesian (BF) Analyses
p-values p<.001 p<.001 p <.001 p <.001 p <.001 p <.001 p <.001
(%) (.46) (.43) (.4) (.38) (.33) (.21) (.55)
Std. Cohen's d 1.85 1.75 1.64 1.58 1.41 1.03 2.21
(BF) (+0)  (4eo) (+0) (+0) (+0) (+0) (+0)
B. Subtitling Delivery Ratings per Gender
Ominous Scary Unsettling
8 8 8
7.7 7.7
;3‘1 6.24 6.86 7.4 6.83 6.89 7.4 7.07_7.03
7.1 I 7.1 [ 7.1 I 1
2 TE 503 595 619619 €3 6.02 6.01 E'Zi 6]':26 55 612 6.12 6'22 6]':28
. 6.2 6.2
o2 II IS 5.9 11 5.9 I
5.6 5.6 5.6
5.3 5.3 5.3
5 5 5
AIS STS NS AlS STS NS AlS ST NS
Male 1 Female Male © Female Male © Female
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Immersion Context Understanding
8 8
7.7 7.7
74 680 683 7.4 6.89 6.94 6.75 6.71
6.8 Igge1sgys > 0-039. 68 Ly 633641 4
6.5 : I 65 1T
6.2 I I 6.2
5.9 5.9
5.6 5.6
5.3 5.3
5 5
AlS STS NS AlS STS NS
Male Female Male Female
Viewing Experience Subtiling Viewing Experience Overall
8 8
7.7 7.7 7.16 7.18
7.4 6.836380 7.4
o o5t eqn 71 LA 6.80 6.76
6.8 I I 624628 : 6.8 6.34 6.34 .
6.5 Iz 6.5
6.2 I 6.2 I1I
5.9 5.9
5.6 5.6
5.3 5.3
5 5
AlS STS NS AlS STS NS
Male Female Male Female

Note. In A. descriptive statistics for AIS, STS and NS for each self-report rating independent variable in the current design
(i.e., Ominous, Scary, Unsettling, Immersion, Context Understanding, Viewing Experience Subtitling & Viewing Experience
Overall) including Means and Standard Deviations. Also, in the same section, separate ANOVAs for each variable with p-
values, n?, standardised Cohen’s d values (see Schifer & Schwarz, 2019) and Bayesian analyses using Bayes Factors (see
Dienes, 2021). Double asterisks (**) show significance at p <.001 in comparison to all other within-category items. Single
asterisk items show significance at .001 to non-asterisk items within the category. In B., in graphic format, gender effects
for AIS, STS, and NS are used for each self-report rating dependent variable in the current design. Baris indicate +2
standard errors from the mean. All self-report ratings were measured using Likert scales relating to how each variable
positively influenced a participant, ranging from one (not at all) to nine (very much; see also Leveridge et al., 2024). NHST
and Bayesian analyses revealed results that AIS was rated higher for every dependent variable. NS was rated higher than
STS. No effects of gender were reported (see Leveridge et al., 2024).

Results; Psychophysiology: To explore whether we could replicate the findings of Leveridge and
colleagues (2024) and explore the impact of gender in the outcomes of the analyses, we used the
same statistical methodology for Psychophysiology (see Cacioppo et al., 2007). The independent
variables were Subtitle Delivery (AIS vs STS vs NS) with Gender (Male vs Female) as a between-
subjects independent variable. The dependent variables were Tonic and Phasic SCR, and HR
responses. We reported a significant effect of Subtitle Delivery for all dependent variables (F (1.79,
168.31) = 88.03; p < .001; n2p = .48; € = .89.; Greenhouse-Geiser Corrected; SE = .163; BF = +o).
Participants experienced higher arousal to AIS compared to the other subtitling methods, and higher
arousal to NS than STS (see Figure Section 4A.). We reported a significant effect of Gender (F (1,95)
=; p<.001; n2p = 177.63; SE = .321; BF = +o=) and a Subtitle-Delivery-by-Gender interaction (F (1.84,
173.19) = 43.7; p < .001; n2p = .32; € = .79; Greenhouse-Geiser Corrected; SE = .068.; BF = +oo)
suggesting that although both males and females had similar arousal patterns to subtitling deliveries,
females experienced higher arousal for all subtitling deliveries and in all physiological assessments.
(see Figure 4).
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Figure 4

Psychophysiology

A. Subtitling Delivery Psychophysiology for Overall Sample

Mean (SD)
Phasic SCR (uS) Tonic SCR (uS) Phasic HR (bpm)  Tonic HR (bpm)
Aesthetically integrated 5.78 46.3 6.47 20.73
Subtitles (AIS) (.46)** (3.34)** (.76)** (6.35)**
Standard Subtitles 5.15 44.29 3.68 13.45
(STS) (.64) (5.54) (.41) (4.13)
No Subtitles 5.48 43.96 5.07 19.99
(NS) (.5)* (5.93)* (.6)* (4.98)*
NHST and Bayesian (BF) Analyses
p-values P <.001 P=.001 P <.001 P <.001
(n%) (.29) (.07) (.89) (.38)
Std. Cohen's d 1.28 .55 5.68 1.57
(BF) (+2°) (+°) (+°) (+°)
A. Subtitling Delivery Psychophysiology per Gender
Phasic SCR (pS) Tonic SCR (pS)
6.5 ok 50
6.16 5 gp** 47.89**
6.0 1 I 48 : 46.99** a7**
5.40 I
5.5 i 507 5.22 505 46 44.72
. I )
5.0 I I A4 I
41.6
45 1 : 40.92
I
4.0 40
AlS STS NS AlS STS NS
Male Female Male = Female
Phasic HR (bpm) Tonic HR (bpm)
8 7.09%* 25 22.09**
20.07*%*
7 sgs 1 - 22 186671 B :
6 1 481 ¢ 19 I 'I 15.9
5 12539 I 16 I
4 I 1 13 9.97
3 10 I
2 7
AlS STS NS AlS STS NS
Male Female Male Female

Note. In A. descriptive statistics for AIS, STS and NS for psychophysiological assessments for the overall population,
including Means and Standard Deviations. Also, in the same section, separate ANOVAs for each variable with p-values,
n2p, standardised Cohen’s d and Bayesian analyses. In B. Gender comparisons per subtitling delivery between male and
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female participants. In both sections, phasic responses refer to overall arousal from baseline during the entire length of
the presented clip. Tonic responses refer to peak arousal incidences during the presentation of each clip for skin
conductance and heart rate changes. For both sections, double asterisks (**) show significance at p <.001 in comparison
to all other within-category items. Single asterisk (*) items show significance at p < .001 in comparison to non-asterisk
items. In B., bars indicate +2 standard errors from the mean.

Results; Post-Experimental Questions: As an exploratory analysis, we compared the gender responses
in the experimental questions presented after the completion of the experiment. All participants for
both genders replied positively that AIS could be used further in other genres (M — 100%; SD = 0).
Concerning the questions “How fitting do you think AIS would be for the following genres?”, “How
interested would you be to see a film or TV show with AIS from the list below?” and “How often
during a film or TV show do you believe that AIS should appear as a subtitling method?” (see
Procedures) we did not report significant differences between genres (p < .05), and we reported
Bayesian evidence for the null (BF < .33). The same pattern of results was recorded for differences
among genres with the single exception of “How fitting do you think AIS would be for the following
genres?” (F (10, 950) = 80.48; p < .001; n2p = .46; SE = .01.; BF = +oo). These results suggest that both
genders showed similar audience characteristics for ratings for these questions and, furthermore,
that, for AlS-including film genres, they did not show the differences reported during the pre-
experimental question concerning genre preference-interest illustrated in Figure 1 (see Figure 5).

Figure 5

Post-Experimental AlS Rating Tasks

A. Gender Ratings for AlS Fitting per Genre

* % *

8 803795 804 g 809812
8.0 7.84 778 . 76750 DE I
S 744738 73755, 1 . 7OL727 727758 72707 756751 7.517.51

75 1d 14 1d I IE Ii 14
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B. Gender Ratings for how Often to Use AIS
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C. Gender Ratings for AIS Film Preference per Genre
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Note. Between-gender and among-genres characteristics and comparisons for post-experimental questions (see
Procedures; see Figure 2). Asterisks (*) over gender pairs in A. indicate significantly higher values for these items
compared to other items at p <.001. No other effects were reported for these analyses (see also Figure 1). Bars indicate
12 standard errors from the mean.

4, Discussion

In this manuscript, we attempted to replicate the findings by Leveridge and colleagues (2024). We
critically explored the gender characteristics and compared between genders to determine whether
the presentation of a fantasy/thriller film elicited different physiological responses (SCR, HR) when
the participants were presented with STS, AlIS, and no subtitles. We showed various key findings
pertaining to this largely unexplored area in audiovisual translation, including that AIS elicited the
highest positively rated physiological correlates (see Figure 4), that the no-subtitles condition elicited
higher physiological changes than the STS condition (see Figure 4) and that these findings were also
reflected in self-report ratings for a multitude of engagement tasks (see Figure 3), such as viewing
quality and immersion in the clip context for both genders. Intriguingly, we showed that female
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participants experienced overall higher tonic and phasic physiological arousal as measured by SCR,
and HR responses than male participants. However, this recorded arousal did not reflect in their self-
report ratings.

Female participants experienced higher skin-conductance and heart-rate responses to the presented
clips for AIS, STS, and NS compared to male participants. This effect could be interpreted as an
expected outcome given previous research findings showing that female participants experience
higher responses to fear than male participants in relevant studies (Timmers et al., 2003).
Nevertheless, the current findings are novel in the sense that the effect is reported in a thriller-
fantasy context involving diverse subtitling delivery methods and provides a response to topical
reviews as to whether this effect would be replicated in Film Studies (Shields, 2003).

An interesting addition to topical research as regards gender characteristics is that although the
differences in physiological responses between female (higher) and male (lower) participants were
empirically indisputable from a statistical report perspective, the same did not apply for self-reports
for valence and arousal. This is not the first time this effect has been reported (see Leong et al., 2023)
and highlights why the interplay of physiological responses, self-report ratings and gender
comparisons has attracted so much attention in this area in recent years (Blanco-Ruiz et al., 2020). It
is entirely possible that the effect does not reflect a mere linear relationship and — although not
suggested by previous research —that male and female audiences respond to self-report engagement
tasks from a “physiological homeostasis” reference point, that is, the body’s ability to maintain a
stable internal environment by keeping key physiological parameters within specific ranges that may
differ by gender. In simpler words, it is entirely possible that a male participant who experiences
arousal in response to fearful stimuli self-assessed their arousal based on previous experiences and
attributed a corresponding Likert-scale value to their experience.

Conversely, a female participant might have experienced higher arousal to the same clip than a male
participant, but their own reference point disturbed her “physiological homeostasis” equally when
compared with a personal referenced point to previous experiences, and, therefore, resulted in a
proximate Likert-scale value as that a male participant reported. This is an inherent problem with
interval data, such as Likert scales, in the sense that the reported outcomes can be subjective, and
the same Likert-scale value could indicate very different things between and among different
individuals. Solutions to this problem include parallel use of physiological and self-report Likert-scale
responses — for which we opted in this manuscript, thus uncovering the seemingly paradoxical effect
at hand — and other less well-known and often understated methods, such as Rasch analyses (see
Boone & Staver, 2020). For the purposes of this outcome — beyond providing currently applied and
further solutions — it should be noted that the importance that this effect confers for this area is that
female participants can experience higher physiological responses than male participants in a thriller-
fantasy film context, but that does not necessarily imply that they experience their physiological
responses as more extreme than male participants; they experience them from a self-assessment
perspective that can have subjective value.
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Furthermore, it should be noted that a very illustrative finding for the positive reception of AIS
subtitles in the current research is that even though pre-experimental ratings for how interested
males and females were in watching different film genres yielded very significant differences (see
Figure 1; see also Wihr et al., 2017), the differences were not significant and provided Bayesian
evidence for equivalence to the null for how interested male and female participants were to see
different film genres with AIS (see Figure 5C.). This is a novel result and supports that AIS may play a
very significant role in audiovisual translation in the years to come, but we must also note that given
— particularly, the novelty of AIS delivery for female participants — it could be a curiosity effect, and
of course as such it provided above average but pending for replication and further research
outcomes for how often AlS should be used in films, again, nevertheless, without reporting genre or
gender effects (see Figure 5B.).

5. Conclusion

The universal preference for the use of AlS in fiction genres is manifest and is only offset by the use
of short clips in the experiment. Whilst participants respond positively to the use of AlS, the process
of making AIS still normally involves video compositing software with a high start-up cost and level
of expertise. The lack of accessible software and current workflows, whereby the production of
subtitles is still largely an afterthought of the media-making process, contribute to why AIS is not
more widely available.

The present study demonstrates positive responses to the use of AlS in fiction. More studies on the
reception of different subtitling deliveries could also go a long way towards helping delineate ill-
defined notions of engagement and immersion. Further research could also examine the use of AlS
in non-fiction contexts, perhaps with a focus on comprehension, especially for material with a greater
focus on informational content.

Whilst this study focuses on interlingual subtitles, the potential benefits (in terms of immersion,
engagement or comprehension) of AlS in intralingual contexts largely remain to be explored. This
point is particularly important for members of the audience on the deafness spectrum and other
demographics (particularly young people, according to recent surveys carried out by Stagetext and
YouGov) who are likely to enjoy watching material with subtitles turned on. Evidence produced in
the context of intralingual subtitles would also help determine whether the attraction for AlS is due
to a perceived ability to mitigate the foreignness of the material in interlingual contexts or whether
AIS simply dovetails nicely with audiovisual material. Answering such questions would go a long way
towards making a case for a much broader use of AlS and for its integration into creative workflows.
Research is pointing to the benefits of AIS for audiences, particularly where accessibility (Romero-
Fresco, 2019) and enjoyment (Leveridge et al., 2024) are concerned. A sea change in the subtitling
landscape will only be made possible by the creation of dedicated tools that are inexpensive, efficient
and do not negatively impact traditional workflows.
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