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Audio subtitling (AST) is @ media accessibility service that allows for people who are blind,
partially sighted or with any reading disability to access written subtitles in their aural form.
Despite the existing literature on other media accessibility services such as audio description,
the way written subtitles compare to orally delivered subtitles has not been researched. In
this study, a group of 42 blind and partially sighted participants and a group of 42 sighted
participants watched the same three video clips. Two of them pictured two emotions (sad-
ness and fear) and the third was emotionally neutral. The clips were prepared with subtitles
or audio subtitles, according to the target participants. The emotional effect of the clips was
measured in two ways: with self-reports, by completing after each clip the SAM questionnaire
(Bradley & Lang, 1994); and with psychophysiological measures: electrodermal activity (EDA)
and heartrate (HR), that were recorded while participants watched each clip. The analyses of
the data obtained in both experiments indicate that self-report measures revealed similar ex-
periences for both blind and sighted participants, differentiating between valence (negative
for fearand sadness, but not for neutral)and arousal (deemed higher for fear than for sadness
and neutral). Data from EDA and HR measures are less conclusive.,

Keywords: media accessibility; psychophysiology; audio subtitling; emotional arousal; SAM
questionnaire.



ONOMAZEIN | Special Issue VIII - Emotions in Translation and Interpreting: 61- 82

Gonzalo Iturregui-Gallardo and Olga Soler-Vilageliu
Audio subtitling and subtitling: a comparison of their emotional effect on blind / partially sighted...

1. Introduction

This article presents a study on the reception of audiovisual contents. Most particularly, the
research conducted is found within the fields of audiovisual translation and media accessibil-
ity. We used measures from the field of psychology to putin contrast the reception of audio-
visual contents in their standard form (subtitles) and their accessible form (audio subtitles).

There is a consistent body of literature on the main transfer modes, which are dubbing,
voice-over or subtitling. Proof of it are recent studies by Perego, Del Missier, Porta, &
Mosconi (2010) and Kruger, Soto-Sanfiel, Doherty, & Ibrahim (2016) on subtitling; by Mata-
mala, Perego, & Bottiroli (2017) and Perego, Del Missier, & Bottiroli (2014) on the comparison
of dubbing and subtitling reception; and by Sepielak (2016) on subtitling and voice-over.
Audio description has also been studied in depth, mainly in cinema (Walczak & Fryer, 2018;
Walczak, 2017; Wilken & Kruger, 2016), but in theatre (Udo, Acevedo & Fels, 2010) and opera
(Eardley-Weaver, 2014) as well. Conversely, only few studies have focused on audiosubti-
tling, to our knowledge Braun & Orero (2010), Orero (2007), Benecke (2012), Remael (2012),
Orero (2011), Reviers & Remael (2015), Thrane (2013). Our study intends to contribute to the
understanding of this accessibility service.

2. Audio subtitling and subtitling

Subtitling is a transfer mode that allows for access to those people who have difficulty un-
derstanding the original language of a content or people who are deaf or deaf of hearing
(Gambier, 2006). This mode is based on the incorporation of written text on screen in the lan-
guage known to the audience where an original version of the audiovisual contentis shown.
Subtitles coincide approximately with the dialogues delivered by the actors in the content
(Chaume, 2010). It is one of the main transfer modes for the translation of audiovisual con-
tents, together with dubbing (Diaz Cintas, 1999). In the field of translation studies, many schol-
ars have produced research on the topic (see, for example, Bartoll, 2006; Chaume, 2003; Diaz
Cintas, 2001, Dfaz Cintas & Remael, 2007).

However, as text on screen, subtitling can pose a problem for people who are blind or who
are partially sighted. Audio subtitling stands as an accessibility service, related to that of
audio description (AD), which allows for an aural version of text on screen. The audio sub-
titling service is defined by the general concept of “spoken or aural rendering” of written
subtitles (Fryer, 2013; Miesenberger, Klaus, & Zagler, 2002; Nielsen & Bothe, 2008; Orero, 2011;
Maczynska, 2011).

Accordingly, the original languageis translated into anotherlanguage in the written subtitles
and then these are delivered orally. The way audio subtitles are delivered provides different
information about the message or the multilingual reality of the audiovisual content they are
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applied to. As suggested by Iturregui-Gallardo (2018), by applying some variations in aspects
such as the volume, the acting, or the information provided by the audio describer, audio
subtitles can adopt different forms.

Audio subtitling is also deemed to help people with needs other than the blind and partially
sighted. Some examples are consumers of audiovisual materials, including elderly people or
people with language and reading impairments—e.g.,, aphasia, dyslexia (Movietalk, 2014)—or
cognitive impairment such as intellectual disability or decreased concentration (Braun & Ore-
ro, 2010; Ljunglof, Derbring, & Olsson, 2012). This accessibility service could also help people
who do not have any kind of visual impairment or any type of sensory or intellectual disabil-
ity, such as children who have not yet entirely developed their reading skills and learners of
a second language (Mihkla Hein, Kiissel, Rapp, Sirts, & Valdna, 2014).

3. Emotional arousal and psychophysiology in audiovisual experiences

The study of emotions has been around for more than 100 years in the field of research, as
noted by Kleinginna &Kleinginna (1981). These authors collected more than 9o definitions and
statements. As aresult, they proposed the following definition, thatintends to bring together
the different components of emotion:

Emotionisacomplexsetofinteractionsamong subjective and objective factors, mediated by neu-
ral hormonal systems, which can (a) give rise to affective experiences such as feelings of arousal,
pleasure/displeasure; (b) generate cognitive processes such as emotionally relevant perceptual
effects, appraisals, labelling processes; (c) activate wide spread physiological adjustments to the
arousing conditions; and (d) lead to behaviour thatis often, but not always, expressive, goal-direct-
ed and adaptive (Kleinginna & Kleinginna, 1981: 355).

This wide definition of Kleinginna & Kleinginna (1981) actually points out two different types
of measures for emotion: those related to the affective experiences and cognitive processes,
that can be called subjective measures of emotion, and those related to the measurement
of psychophysiological responses as objective measures, which, according to Kreibig (2010),
seem to be a flourishing field in many scientific disciplines. A diversity of questionnaires
aimed at the cognitive evaluation of the emotional state have been proposed by different
scholars.Among others,and as examples, see the Adjective Checklist (MACL) (Nowlis, 1965), the
Positive and Negative Affect Schedule (PANAS-X) (Watson & Clark, 1999), or the Self-Assessment
Manikin (Bradley & Lang, 1994), which was used in the present study.

On the other hand, changes in the physiology of the organism derived from psychological
processes have proved to relate to what people feel and experience. When recorded, these
changes can provide more objective data on emotions. Several arousal indicators can be
used to measure the organism’s reaction: brainwaves, muscle contraction, electrodermal
activity (EDA) or heart rate (HR). EDA is related to the amount of sweat located in the skin,
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which will make the electric skin conductance higher, the more sweat is produced. On the
other hand, HR registers in beats per second, which may vary in relation to the stimuli to
which a person is exposed.

The combination of EDA and HRis a usual one. Kettunen et al. (1998) stated that there is syn-
chronization between EDA and HR, and in their study both measures correlated with self-re-
port measures. These two measures were combined in some studies with different audiovi-
sual stimuli, such as immersive environments (Drachen et al, 2010; Egan et al, 2016), cinema
(Rooney et al, 2012; Dillon, 2006), audio described and audio subtitled contents (Fryer, 2013;
lturregui-Gallardo et al, 2018), videogames (O’Hagan, 2010, 2016), video frame segmentation
(Wilson & Sasse, 2006), or interactive technologies (Mandryk, Inkpen, & Calvert, 2006).

In the study of the emotional effects of audiovisual stimuli,emotion relates to the experience
of entertainment, described as pleasurable experience. Entertainment is linked here to the
psychological processes of flow (Csikszentmihalyi, 1997), and most particularly media flow
(Sherry, 2004), which can be summarised as a mental state characterised by absorption and
concentration in an activity, in this case media consumption, and presence §Formatting Ci-
tationt. From a theoretical point of view, the relation between the conception of media as a
means of entertainment and the psychological processes of flow and presence has been also
developed in previous works (Bartsch, Mangold, Viehoff, & Vorderer, 2006; Dillon, 2006; Dillon
etal, 2001; Klimmt & Vorderer, 2003; Mikropoulos, Tzimas, & Dimos, 2004; Reeves, Lang, Kim, &
Tatar, 2009; Simons, Detenber, & Roedema, 1999).

Particularly in the field of Media Accessibility (MA), the impact of AD on blind and partially
sighted audiences—primary receivers and users of AD—has only been studied by means
of physiological markers, to the best of our knowledge, in two studies. First, HR and EDA
(or galvanic skin response) were used by Fryer (2013) in combination with questionnaires
on presence to test the immersion and the Elicited Emotion Scale developed by Gross and
Levenson (1995) of audio described films with no AD, synthetic AD, and human AD. Later,
HR was used by Ramos (2015) in combination with the PANAS-X questionnaire (Watson &
Clark, 1999) to test the emotional activation experience by participants when exposed to
audio described or non-audio described emotional clips. In Fryer (2013), 19 blind and par-
tially sighted participants (M=48.53) took part in the experiment; each of the participants
was exposed to six clips, 2 for each condition. The procedure combined the presentation of
stimuli with 30-second relaxation periods. In Ramos (2015), a total of 70 participants took
partin the experiment: 30 were blind and partially sighted (~34 years old) and 40 were sight-
ed (~34 years old), of which 10 were blindfolded. In this experiment, the group of sighted
participants was also exposed to audio described clips. The relaxation period between the
stimuli was of 60 seconds. The results of both studies presented great differences between
self-report questionnaires and HR. Moreover, HR presented some alterations related to the
stress caused by the experimental context.
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The experiments here reported are part of a study developed within the NEA project (New
Approaches to Accessibility, 2015-2018, [FFI2015-64038-P]) at the Autonomous University of
Barcelona. This study compared the reception of the same audiovisual content by two dif-
ferent target audiences: a blind and partially sighted users and sighted users. The audiovi-
sual stimuliused were the same, adapted for each of the groups in their subtitled and audio
subtitled versions. The main goal of the study was to assess the differences on emotional
reactions between the groups. In addition, the experiment aimed at exploring new measur-
ing methods with the main purpose of attaining more objectivity, based on previous stud-
ies within media accessibility such as the above mentioned of Fryer (2013) and Ramos Caro
(2015, 2016). Our study used two key measures in psychophysiology, EDA and HR, combined
with a self-report questionnaire.

4. Experiment 1—blind and partially sighted participants
4.1. Method

This experiment combined self-report and psychophysiological measures to test the emo-
tional arousal experienced by the blind and partially sighted participants when exposed to
audio subtitled clips.

4.1.1. Participants

The experiment was performed with blind (13) and partially sighted (29) participants (n=42). 17
of them were women. The age mean was of 38 years old. Most of the participants were con-
tacted through an association of people with sight loss, B1 B2 B3 (https://www.bib2b3.org/
ca/). Each participant was asked to fill a consent form. The experiment and the forms to be
distributed to the participants had the approval by the ethical committee of the Autonomous
University of Barcelona.

4.1.2. Material
4.1.2.1. Instruments

Self-report. The T-SAM questionnaire consists of a tactile, simplified, and augmented version
of the SAM questionnaire. The original questionnaire, designed in the 9os by Bradley & Lang
(1994), is based on three fundamental dimensions of emotion: valence (the positive or nega-
tive emotional value attributed to the situation or stimulus that triggers the emotion), arous-
al (from not activating at all to extremely activating), and dominance (from no control to
complete control of the emotion). The questionnaire is constituted by three subscales where
the different levels (from minimum to maximum) of emotional valence, arousal and domi-
nance, arerepresented by anillustration accompanied by a numerical 9-point scale. Due to its
brevity, simplicity, and transcultural character, the SAM represents one of the gold standards
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in emotional evaluation (Bradley, Codispoti, Cuthbert, & Lang, 20013; Bradley, Codispoti, Sa-
batinelli, & Lang, 2001b; McManis, Bradley, Berg, Cuthbert, & Lang, 2001).

FIGURE 1

Image of the Tactile-Self Assessment Manikin questionnaire

First of all, for the adapted version of the SAM, the third dimension of dominance was re-
moved, as suggested in more recent works (Lang, Bradley, & Cuthbert, 2008; Montefinese, Am-
brosini, Fairfield, & Mammarella, 2014). The experiments combined the questionnaire with
psychophysiological measures that find correspondence in the two first scales, in particular
the second one. It was then adapted to a simplified, augmented, and tactile version that aims
to suit participants with different kinds of requirements. Two different proposals of design
were vectorized and then printed with UV gloss on a non-absorbing surface (PVC), and they
were presented to blind and partially sighted participantsinafocus group in order to develop
a final version with the suggestions and corrections that arose in the session (Iturregui-Gal-
lardo & Méndez-Ulrich, 2019). Figure 1 above shows the final design of the T-SAM.

Psychophysiology. Two different psychophysiological markers were recorded in this exper-
iment: EDA and HR. The CAPTIV L7000 system was used to record both measurements. The
setis composed by a central device, which is connected to a computer and receives wireless
data from the sensors. The first sensor, for EDA, splits in two sensors that are attached under
the second phalange of the pointing and middle fingers; the second, for HR, is a belt that is
placed below the chest, at the end of the sternum. Data were recorded at a frequency of 32
Hz The recording software allows for the recording and visualisation of data. This software
was linked to the Tobii Studio software, which worked as experiment controller.
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4.1.2.2. Stimuli

Scenes from the Polish TV series Wojenne Dziewczyny [War Girls]*(2017), broadcast by the
Polish national channel Telewizja Polska 1 (TVP1), were used. Polish was selected since the
language had to be unknown to the audience in order to reproduce a multilingual content.
A copyright agreement was reached with the broadcast company. Scenes should have a
duration longer than 2 minutes and be self-contained in terms of meaning, in order to in-
volve the audience. Initially, eight scenes were chosen. Negative emotions were selected
since they are easier to induce than positive ones and create stronger reactions in the
organism (Taylor, 1991; Uhrig et al,, 2016; Westermann, Spies, Stahl, & Hesse, 1996) and are
the most used in emotion research (Kreibig, 2010). The inclusion of a neutral clip had been
suggested in previous studies on emotion with the use of psychophysiological measures
(Kreibig, Wilhelm, Roth, & Gross, 2007). A professional translator subtitled the clips in Span-
ish.An online validation, using the SAM questionnaire with more than 120 sighted respon-
dents, served to select the three final emotional clips: fear, sadness, and neutral. Each of
the clips was treated in a professional studio by professional dubbing actors, who were
told toregister with a neutral reading-aloud style. Audio description was commanded to a
professional audio describer. The AD and AST track was recorded in a dubbing studio and
delivered by voice talents.

4.1.3. Procedure

The participants were asked to fill a consent form read orally to them. Then some prelimi-
nary demographic questions were asked. The sensors were placed, the set was tested and
the procedure was initiated. All the instructions were presented as slides on the screen and
delivered aurally.

The presentation started with the description of the tasks and the introduction of the TV
series and the plot. Before the presentation of the first clip, the participant was induced into
a relaxation period of 8 minutes with relaxing music. EDA and HR were recorded during this
period and as a baseline we took the mean values of the last 3 minutes. After the sound of a
bell,ashort description of the scene was provided. Clips were randomly presented. After each
of the clips, the participants responded orally to the T-SAM questionnaire and the researcher
wrote down the answers. After the firstand second clip, a relaxation period of 3 minutes with-
out music was induced. The procedure lasted about 50 minutes, including the presentation
of the pre-test and a preference test at the very end to gather the subjective opinion of the
users on audio subtitling features such as voice or prosody.

1 https//vod.tvp.pl/website/wojenne-dziewczyny,28767487.
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4.2. Results

The first section presents the results for the self-report questionnaire T-SAM, the second fo-
cuses on the results obtained from psychophysiological measurements.

4.2.1. T-SAM Questionnaire

Valence. The median values obtained for the valence dimension were 3 for sadness, 3 for fear
and 5.5 forneutral (see Figure 2). Since T-SAM’s results are an ordinal value (not continuous), it
isadvisable to perform non-parametric tests to check the differences between the ratings for
each emotion-eliciting clip. A Related-Samples Friedman’s Two-Way Analysis of Variance by
Ranks indicated significantdifferences (Friedman’s Qy = 24,7; p =,000, N = 42). Pairwise compar-
isonsindicate that theratings for sadness and fear do not differ significantly (Friedman’s Qg =
1,581; p =,209), whereas both ratings are different for the ratings of neutral: Sadness/Neutral:
Friedman’s Qu = 25,0; p =,000; Fear/Neutral: Friedman’s Qu = 9,529; p =,002.

Arousal. The results for arousal were 5 for sadness, 7 for fear,and 4 for neutral. The Related-Sam-
ples Friedman’s Two-Way Analysis of Variance by Ranks confirmed that the observed differenc-
esaresignificant (Friedman’s Q) = 41,367; p =,000). Pairwise comparisons indicated that the dif-
ference between ratings for sadness and neutral are not statistically significant (Friedman’s Qg
=3,789; p =,052), but that fear and neutral ratings did yield a significant difference (Friedman’s
Qu =21.900; p =,000) as well as the ratings for fear and sadness (Friedman’s Q. = 23,684; p =,000).

4.2.2. Psychophysiological measures

EDA. Due to the technical malfunctioning of sensors obtaining EDA measures, the data of
10 participants could not be included. The average for the values obtained was calculated.
Later, the difference between the average minus the average of the baseline was calculated.
A General Linear Model of Repeated measures comparing the mean values obtained for each
clip did not reach statistical significance (Fjg, = .212; p = .809, Partial Eta Squared = .007).

Heart Rate. Due to the technical malfunctioning of sensor measuring HR, the data of 9 par-
ticipants could not be included. In order to compare the effects of emotion on HR, the data
were prepared in the same way as for EDA. The General Linear Model of Repeated measures
analyses provided significant differences for HR in terms of emotion (Fi,e, = 3.320, p = .042;
Partial Eta Squared = .94). Pairwise analyses indicated that the values for sadness and neutral
are different (tg,) = -2.40; p =.021), and differences between sadness and fear almost reached

significance (ty; =-1,973, p = .057).
4.2.3. Data correlation

In order to test the relationship between the results obtained by means of the self-report
instrument and psychophysiological measures a Spearman Rank Correlation was run. The

69
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relations are made between the physiological measures and the ratings of arousal for each
type of stimuli presented to the users. No correlation was found between these two sets of
data. For sadness, the relationship of EDA and arousal showed very low correlation (rs (31) =
14, p = .42),and the same happens between HR and arousal (rs (31) =.01, p =.91). For fear, the
relationship of EDA and arousal showed again very low correlation (rs (31) =-.10, p = .57), and
the sameis found between HR and arousal (rs(31) =-32, p =.06). For neutral, the relationship of
EDAand arousal showed no correlation as well (rs(31)=.10, p=.57),and it is the same between
HR and arousal (rs (31) =.03, p = .85).

4.3. Discussion

Significant differences among scenes were found for valence: the ratings of sadness (3) and
fear (3) were different from those obtained for neutral (5.5). These results were expected and
correspond to the description of emotions in which sadness and fear are considered negative
emotions. Similarly, for arousal some differences were significant. The ratings of the clips for
sadness (5) and neutral (4) do not present significant differences; however, they differ from
the ratings of fear (7). Fear is considered an emotion causing high arousal, followed by sad-
ness, which is also negative in valence but results in less arousal. Therefore, emotions were
appropriately induced by the clips.

Regarding physiological measures, no significant differences were found for EDA, as in pre-
vious experiences (Fryer, 2013). For the results obtained from HR, some differences were ob-
served. The values obtained with sadness were the lowest, statistically different from neutral
and very close to be significantly different from fear. According to these results, HR slowed
when the sad clip was shown. In previous experiments with AD and blind and partially sighted
participants, Fryer (2013) did not report any significant result when studying HR, and Ramos
(2015) reported that arousal in HR did not correspond with emotional arousal. The results
here obtained showed HR deceleration for all emotions, which can be linked to an increase
in concentration (Graham, 1992; Petrie Thomas, Whitfield, Oberlander, Synnes, & Grunau, 2012;
Tremayne & Barry, 2001).

Tosumup, no correlations were found between the numerical values assigned to the arousal
scalein the SAM and the physiological measures thatindicate actual arousal of the body. This
finding indicates that participants cognitively realised the emotion they had to interpret but
did not get sufficiently engaged as to have a physical reaction to it.

5. Experiment 2—sighted participants

This experiment was performed with the same materials and the same measures as experi-
ment 1. As the participants in the experiment were sighted, a different treatment had to be
applied to the clips, that were presented with current subtitles.
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5.1. Method

The same combination of self-report and psychophysiological measures was used to test the
emotional arousal experienced by sighted participants when exposed to subtitled clips.

5.1.1. Participants

42 sighted participants took partin Experiment 2. 27 were women. The mean age was 30 years
old. The group of sighted participants were contacted through social media and other kind of
advertising, such as mailing lists and other kinds of networking tools.

5.1.2. Material
5.1.2.1. Instruments

Self-report. As it has been stated before, the same self-report questionnaire, the T-SAM, was
usedinthis Experiment2.The T-SAM is an adaptation of the SAM questionnaire (Bradley & Lang,
1994), which was not only performed to make it tactile but also simplified and augmented.

Psychophysiology. Again, the same psychophysiological measurements were applied in
this stage of the study. EDA and HR were measured by means of the sensors and the device
Captiv Lyoo0o0.

5.1.2.2. Stimuli
The same clips were subtitled in Spanish by a professional translator.
5.1.3. Procedure

The participants were asked to fill a consent form. Then some preliminary demographic ques-
tions were asked. The sensors were placed, the set tested, and the presentation of procedure
began. All the instructions were presented as slides on the screen and delivered aurally. The
presentation of the stimuliwas combined with relaxation periods that were aimed at the reg-
istering of a baseline for each participant and the administration of the self-report question-
naire. With sighted participants, the procedure lasted also about 40 minutes, including the
pre-questionnaire. They did not complete a preference test, like participants in Experiment 1
did, since they watched the clips in their original form with subtitles.

5.2. Results
5.2.1. T-SAM questionnaire

Valence. The results (in medians) obtained were 4 for sadness, 3 for fear, and 6.5 for neutral
(see Figure 2). As in Experiment 1, non-parametric tests were performed to analyse the differ-
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encesamong theratings for each emotion-eliciting clip. The Related-Samples Friedman’s Two-
Way Analysis of Variance by Ranks indicated that the clips were rated differently (Friedman’s
Qp) =56.08; p=.000, N = 42). Pairwise comparisons yielded that the ratings of sadness and fear
did not show significant differences (Friedman’s Qu = 1; p = .317). The ratings for both sadness
and fear were different from neutral (Sadness/Neutral: Friedman’s Qg = 41.0; p = .000; Fear/
Neutral: Friedman’s Qg = 32.4; p = .000).

Arousal. The results for arousal were 4 for sadness, 7 for fear, and 3 for neutral. A Friedman’s
Two-Way Analysis of Variance by Ranks confirmed the significance (Friedman’s Q= 50.302; p =
.000). Pairwise comparisons indicated that there are significant differences between sadness
and neutral (Friedman’s Q) = 6.429; p = .011). Values for sadness and fear were also different
(Friedman’s Qu = 24.381; p = .000). Finally, differences between fear and a neutral were signifi-
cant too (Friedman’s Q) = 36.100; p = .000).

5.2.2. Psychophysiological measures

EDA. As happened in Experiment 1, some of the EDA sensors did not function properly and the
recording of 6 participants could not be included. The results are shown in Figure 4 below. As
with Experiment 1 data, a General Linear model of Repeated Measures was used to analyse
the possible differences. The overall comparison did not show differences (F,0 = 2.110, p =
148, Partial Eta Squared =.057), although pairwise comparisons yielded significant differenc-
es between sadness and fear EDA’S (t) =-2.717, p = .010).

Heart Rate. Again, the sensor for the recording of heart rate did not work well and the record-
ings of 11 participants had to be excluded from the analysis. The results obtained are shown
in Figure 5 below. The General Linear Model of Repeated Measures applied to the values of
therecording of heartrate did not show any significant difference (F, s =,281, p =.756, Partial
Eta2 =.009).

5.3. Discussion

The results obtained from the ratings of the T-SAM questionnaire yielded significant differ-
ences. Forvalence, differences were observed between fear and sadness, and neutral. Accord-
ing to the description of emotions, both fear and sadness are considered negative emotions,
thus implying that participants were induced the targeted emotions. As for arousal, results
also yielded significance. Neutral caused less arousal (3), followed by sadness (4) and fear (7).
Results are coherent with the description of emotions, which present fear as a very arousing
emotion in relation to sadness.

For EDA, significant differences were only found between sadness and fear. According to the
results, fear causes more activation and is remarkable higher than in sadness clip. On the
other hand, values obtained HR did not yield any significant differences. As in Experiment
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1, correlations were calculated with the Spearman Rank Correlation Coefficient applied to
nonparametric measures. The correlations were made between each physiological measure
and arousal ratings. All data seem to show very little correlation. For sadness, the correlation
of EDA and arousal showed very low results (rs (34) =-.24, p =.15), and the same goes between
HRand arousal (rs(28) =.11, p=.56). For fear, the correlation between EDA and arousal showed
very low values(rs(34)=-19, p=.26),and the same is true between HR and arousal (rs (28) = .09,
p =.60). For neutral, the correlation between EDA and arousal also showed low values (rs (34) =
.02,p=.87)aswellas between HR and arousal (rs (28) =-.007, p =.97). In general, correlation has
not shown any statistic similitudes between psychophysiological measures and the results
obtained in the self-reportinstrument for any of the emotions in any of the groups.

6. Comparison of results Experiment 1 and Experiment 2

First, this section presents the comparison of the results obtained in the T-SAM questionnaire,
and later we compare psychophysiological measures, EDA, and HR.

6.1. Self-report measures: T-SAM ratings

In order to compare the ratings of both T-SAM tests, and since the data used are ordinal data,
the non-parametric test Mann-Whitney for independent samples was used.

Valence. The analysis yielded significant differences between both groups (Mann-Whitney
U =1194,p =.004) (Figure 2). The pairwise comparisons within the Mann-Whitney U test results
showed asignificantdifference between the neutral category values of both groups (p =.006).

FIGURE 2

Valence medians for both groups in the three emotions
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Arousal. No differences were found comparing the arousal ratings of both groups (Figure 3).

FIGURE 3
Arousal medians for both groups in the three emotions

6.2. Psychophysiological measures

EDA. Figure 4 below shows the averages for EDA in both groups across the three emotions.
Comparisons between the differences of the average values were performed using a T-test
forindependent samples. Significant differences were found for neutral (ts, =-2.512, p = .014)
and fear (ts, = -2,108, p = .039) categories.

FIGURE 4
Average values of EDA for blind and sighted participants
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HR. Figure 5 below shows averages for the two groups across the two emotions. The T-tests for
independent samples performed for the three emotions did not show any significant difference.

FIGURE 5

Average values of HR for blind and sighted participants

6.3. Discussion

In this section, the results of both the subjective measure (SAM) and the psychophysiological mea-
sures taken in experiment1and 2 are compared. Forvalence, the statistical analysis yielded some
significant differences. The median of the ratings showed that in both groups the structure is
maintained: neutral clips were reported to be more positive, followed by sadness and fear, which
obtained the lowest valence for both groups. However, sighted participants rated the neutral clip
as slightly more positive. For arousal, there were no significant differences between blind and
partially sighted and sighted participants. It can be argued thatin this case both groups rated the
clips following the same pattern and with similar rates.

Regarding EDA results, only significant differences between groups were found for the values
obtained during neutral clips, being sighted participants those experimenting higher arousal. On
the other hand, HR values did not yield significant differences. As observed in the differences,
both groups show the same pattern, in which sadness results in more deacceleration, followed
by neutral and finally fear, that cause less deceleration.

7. Conclusion

Thestudy of thereception ofaccessibleaudiovisual contentsisstillan under-researched field. How-
ever, the massive creation of contents and their growing availability urge not only for the increase
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of accessibility services but also for more reception studies. The availability of new technologies
also allows forinnovative methodologies. Traditional reception studies methods, such as self-re-
portinstruments based on scalerating, are combined, as in this case, with physiological measures,
deemed more objective. In the field of MA, the application of such methods is still developing and
has only been used in a handful of studies (Fryer, 2013; Ramos, 2015). The versatility of this type of
measuring tools allows for their application to different fields and with different types of stimuli.
In this case, the AST service was compared to the “standard” presentation of written subtitles.

Results have shown that thereis similarity in the self-report of emotional arousal of both groups,
suggesting that the clips where understood in a similar way in the different treatments of audio-
visual translation: audio subtitling and subtitling. In this case, the same can be argued for both
dimensions: valence and arousal. According to valence, sadness and fear were rated as more neg-
ative than neutral. For arousal, fear was rated higher in comparison to sadness and neutral, re-
porting less arousal. Thus, both subtitling and audio-subtitling contribute in a similar way to the
users’ subjective perception of emotion.

This experiment also points out the effectivity of the questionnaire used, the T-SAM. However,
more research is required on the adaptation of questionnaires devoted to the measurement of
the emotional state for people who cannot access partly or totally regular instruments used for
this purpose (Iturregui-Gallardo & Méndez-Ulrich, 2019).

The results obtained from psychophysiological measures did not provide as clear conclusions
as in the self-report. In fact, in studies on media services for the blind and partially sighted (Fry-
er, 2013; Ramos, 2015), psychophysiological measures did not report solid outcome either. The
measurement of physiological markers is far from simple since itis difficult to distinguish which
factors had an impact on the recordings. Bodily changes are also dependant on both internal
and environmental factors and the oscillations of EDA and HR are directly linked to these. More-
over, while self-report questionnaires elicit a cognitive assessment of the experienced emotion,
psychophysiological measures reveal objective changes in body parameters. Participants were
not living an emotion (generated by a direct experience) but perceiving and understanding the
emotions depicted in the clips. Although the clips are supposed to immerse the spectator in the
action, it is possible that the feeling of fear originated by the empathy with the main character
in the scene did not activate physiological reactions in the same way a real dangerous situation
would do. Therefore, it is worth mentioning that perhaps perceived emotions did not generate
bodily reactions strong enough to be recorded.

Further research is needed to assess the psychophysiological effects of emotions depicted in
AV contents for both sighted, and blind and partially sighted users. Further exploration of such
measuring methods as a tool to evaluate emotional activation is required, and, in any case, it is
recommended the combination of psychophysiological measures and self-reportinstrumentsin
order to provide a better assessment.
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