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   Resumen 

El auge de los desarrollos tecnológicos en realidad virtual y otras 

formas de contenido inmersivo, como el video 360º, se ha 

convertido en un reto para el concepto de liveness en las artes 

escénicas, y resulta necesaria una revisión en los estudios de 

traducción audiovisual. La inclusión de estudios de recepción de 

subtítulos en este nuevo medio basado en realidad virtual es 

necesario. En el campo específico de los estudios de accesibilidad 

en los medios de comunicación, la accesibilidad en los medios 

inmersivos se encuentra aún en un estado embrionario. Este 

artículo explora las preferencias de dos opciones de subtítulos: 

subtítulos para sordos y discapacitados auditivos y subtítulos en 

lectura fácil, elaborados para un vídeo en 360º de la ópera Roméo 

et Juliette, interpretada en el Gran Teatre del Liceu durante la 

temporada 2017/2018. El estudio se preparó y se realizó con 

personas de entre 50 y 79 años de edad, con el objetivo de 

determinar las opciones de subtitulación preferidas por las personas 

mayores. 

 

Abstract 

The technological advancements in virtual reality and other forms 

of immersive content such as 360º video, are triggering the concept 
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of liveness in the scenic arts, and deserve in-depth consideration in 

audiovisual translation studies. The reception of subtitles in this 

new VR-based media needs to be studied. In the specific field of 

media accessibility, accessibility in immersive media much 

research needs to be done. This article explores the preferences of 

two subtitle options: Subtitles for the D/deaf and hard-of-hearing 

and Easy-to-Read in a 360º video of Roméo and Juliette the opera, 

played at the Gran Teatre del Liceu during the 2017/2018 season. 

A pilot study was prepared and conducted with the aim of 

determining which subtitling options are preferred by aged users, 

in this case, who ranged from 50 to 79 years old.
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1. Introduction 

In the turn of the century, research studies focused on the scenic 

arts are gaining attention in the audiovisual translation (AVT) field, 

which is a discipline that in its origins began with descriptive 

studies mainly focused on the dubbing and subtitling practices of 

pre-recorded AV content (Chaume 2018).  

According to Oncins (2014: 17) “in the last decade, surtitling 

for the stage has gained interest among academics and 

professionals from the AVT field and more recently in media 

accessibility (MA)”.  Still, as it will be outlined in section 2, most 

studies remain descriptive, based on current practices and 

technological constraints and subsequently lagging behind the 

experimental research trends in the AVT field. While reception 

studies for pre-recorded AV products have been emerging in recent 

decades (Chaume 2018), audience reception studies in the specific 

field of AVT for the scenic arts are still scarce (Oncins 2015, 

Secara 2018). 

As will be explained in section 3, the average age of audiences 

in the scenic arts is increasing, which is a tendency in line with the 

aging population worldwide. According to statistics produced by 

the UN1 (2015a:1), the number of people in the world aged 60 and 

                                                 
1 

https://www.un.org/en/development/desa/population/publications/pdf/age

ing/WPA2015_Highlights.pdf 
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over is predicted to grow by 56% between 2015 and 2030, which is 

expected to further increase. Aging is closely related to disability 

due to age-related impairments, such as visual, hearing, physical 

and cognitive. This fact has a clear impact on the MA field which 

has been mainly focused on audiences with disabilities (Agulló et 

al. 2018, Greco 2016. It paves the way for further research 

intended for audiences that could also benefit from MA, such as 

the aged, non-native speakers, the illiterate, etc.  

The experience of audiences attending cinema venues with 

subtitles differs significantly from that of audiences attending stage 

performances with surtitles. According to Eugeni (2006) and Mele-

Scorcia (2018), one of the most important aspects to consider in 

cinema settings is their ‘limited bidimensional space’, with eye 

movement between images and subtitles being limited to a flat-

screen, and action in the scenes determined by the director’s style. 

In stage performances, however, the scenic space happens to be 

three dimensional, as the action takes place on a more irregular 

basis and in different layers. Therefore, it is more difficult to focus 

on the most informative part of the scene and audiences will tend 

to focus their attention according to their interests. Within this 

context, a 360º video recording of an opera with subtitles allows 

the audience to focus and move their attention towards a specific 

action on the stage without losing access to the text. As it will be 

outlined in section 4, this triggers the concept of liveness which is 

intrinsic to live performances in the sense that the viewer does not 

consider themself a mere spectator but feels present in the virtual 

space. Approaches for VR align with assumptions made by 

Auslander (2012: 19), “liveness is an interaction produced through 

our engagement with the object and our willingness to accept its 

claim”. Recent research studies carried out regarding viewer 

experience with 360º VR technology, argue that it provides a better 

engagement experience than the conventional 2D video (Schöne et 

al. 2017). Thus, as various forms of scenic arts are being recorded 

and broadcasted on the internet, the impact on the viewers of this 

new VR-based media needs to be studied.  

2. Audiovisual translation in the opera 

Surtitling was first introduced in the opera in the ’80s. In its 

origins, it faced considerable disapproval, with some critics and 

directors against them and audiences mostly in favour (Burton 
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2009: 30). Nowadays, surtitling practice in the opera genre is not 

only accepted but is an established accessibility service, with most 

opera houses utilizing an in-house surtitling department. However, 

in terms of understanding the text at the opera, surtitling is still 

mainly used to suit the needs of hearing audiences rather than 

catering to the needs of sensory impaired audiences. 

In terms of research, some the of the earliest studies provided 

a descriptive analysis of the surtitling process mainly based on 

personal experiences (Bonwit 1998; Burton 2001, 2009; Burton & 

Holden 2005; Dewolfe 2001; Low 2002). Also, from a libretto 

translation perspective considering the translation of lyrics in the 

opera genre (Desblache 2007, 2017a, 2017b; Gorlée 2005; Kaindl 

1997; Low 2017), from a theatrical translation perspective 

distinguishing between the translation of the dramatic text and the 

translation for the stage performance (Carlson 2006; Espasa 2000; 

Ezpeleta 2007; Snell-Hornby 2007), and from a technical and 

practice perspective considering how the audience receives the 

surtitled product (Bartoll 2004, 2008; Griesel 2005, 2009; Mateo 

2001, 2002, 2007a, 2007b; Redzioch-Korkuz 2018; Vervecken 

2012; Virkkunen 2004). An extended and detailed bibliography 

about the different modalities of opera translation within the AVT 

field is provided by Matamala & Orero (2008).  

In the last decade, two lines of research in the AVT field for 

the scenic arts have gained particular significance. The first being 

reception studies, which lacked research but are now starting to 

emerge in order to assess audience reception of a surtitled 

production and quality perception (Mele-Scorcia 2018) and 

audience perception of expressivity and focus of attention (Silveira 

& Diaz 2012). The second is studies about surtitling practice in 

MA which are on the increase and will be outlined in the next 

section. In both cases, there is a shift from the professional 

perspective to the audience perspective, considering both the 

heterogeneous nature of the audience and their needs. 

 

2.1. Media Accessibility in opera 

 

Opera surtitling has been investigated from a wider perspective of 

opera accessibility, with articles by Desblache (2018, 2019), 

Eardley-Weaver (2010, 2013, 2014a, 2014b),  Matamala & Orero 

(2007), Neves (2010), Oncins (2014, 2015), Redzioch-Korkuz 

(2015) or Secara (2018) addressing the problem alongside studies 

on audio description (AD), surtitling for the D/deaf and Hard-of-
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Hearing or sign language in opera. In the specific case of surtitling 

for the deaf and hard-of-hearing, surtitles at opera houses are 

mainly intended for circumventing linguistic barriers rather than 

providing accessibility for all (Matamala & Orero 2007, Oncins 

2015). As stated by Orero & Matamala (2007: 274)  

 

“The deaf and hard-of-hearing community includes people who are 

partially able to hear, people who hear only certain frequencies and 

people who cannot hear anything at all but who can feel the 

vibrations of the orchestra, making opera an enjoyable experience 

for all of them”.  

 

Hence, the need to include extralinguistic information, such as 

sound effects, musical elements, repeated words or phrases, 

language variation, and intralingual surtitles when the opera is sung 

in the same language, which in turn could cater for the needs of the 

D/deaf and Hard-of-hearing (D/d HoH) audiences (Eardly-Weaver 

2014a, Matamala & Orero 2007). In addition, most opera houses 

have seatback screens, allowing for features that were primarily 

intended for D/d HoH audiences to be integrated, such as character 

identification with colours or labels with the character name, and 

therefore expanding the scope of accessibility services in order to 

reach wider audiences. According to Romero-Fresco (2018: 189), 

“MA is referred to almost exclusively as it concerns persons with 

disabilities, thus overlooking the benefits it can bring about for the 

elderly, linguistic minorities or migrants”.   

As we have seen in this section, AVT research in the scenic 

arts has mainly focused on users according to their linguistic needs, 

whereas MA research has largely profiled users based on their 

specific sensory needs, mainly deaf and blind. Thus, most 

developed accessibility solutions only address a specific need, 

namely SDH for the deaf and audio description for the blind. No 

needs have been considered for other target groups that present 

different sensory needs simultaneously and could profit from the 

same accessibility services with adapted solutions, such as the 

elderly (i.e. an old person can suffer different levels of visual, 

hearing and cognitive decline). Therefore, the aged are also 

potential users and can benefit from accessibility services.  

Accessibility reception studies should be carried with this target 

group to test and validate their acceptance and preferences when 

using the accessibility services. This will help MA to both broaden 
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the scope of MA studies and address the different needs of all 

audiences regardless of their disabilities.  

3. Audience aging and accessibility  

Recent research into audience age in the scenic arts, mainly in 

theatre and opera, agree on the increasing average age of the 

audience. According to research carried out in the UK by the 

Audience Agency2 in 2017, the provided data shows that audiences 

in the UK for classical music artforms, such as the opera, are much 

more likely to be in middle and older age groups. From which 42% 

are likely to be aged between 41 - 60 years old and 37% aged over 

61. Just 7% are likely to be aged under 31. Older audiences are not 

a phenomenon restricted to classical music artforms but are also 

present in other scenic artforms, such as the theater.  

Population aging is a long-term trend and a challenge in many 

fields of contemporary societies. According to UN3 statistics 

(2015a:4), “by 2030, older persons are expected to account for 

more than 25 per cent of the populations in Europe and in Northern 

America, 20 per cent in Oceania, 17 per cent in Asia and in Latin 

America and the Caribbean, and 6 per cent in Africa”. This aging 

tendency is highly relevant when observing disability rates among 

older persons. The UNCRD4 provides a framework for action in a 

number of articles highlighting the correlation between aging and 

disability, one of them being article 9 (accessibility).  

With the advent of the information society, new research and 

technological developments are increasing in the field of 

information and communication technologies (ICT), and 

accessibility services can be improved and personalized depending 

on user needs. As will be outlined in the following section; while 

aging is closely related to the development of disabilities and the 

use of new technologies such as VR is widespread, mainly for 

therapeutic purposes, there is still a gap in providing accessibility 

                                                 
2 https://www.theaudienceagency.org/asset/1303 
3https://www.un.org/en/development/desa/population/publications/pdf/ageing/WP

A2015_Highlights.pdf 
4https://www.un.org/development/desa/disabilities/disability-and-ageing.html 
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services tailored to the needs of seniors for enjoying new forms of 

cultural related content.  

 

3.1. Digital technology and accessibility  

 

Contemporary societies are also characterised by widespread use of 

technology in all spheres of life. As we will see in section 4, all 

participants taking part in this pilot study aged 50-79 years, owned 

and used two main ICT products on a daily basis, namely a TV and 

a smartphone. In addition, three participants reported to own and 

use a tablet, three participants owned and used a PC and three 

participants owned and used a notebook, all of them on a daily 

basis.  

In this context, the World Wide Web Consortium (W3C) is a 

leading, internationally recognised organization which works on 

providing guidelines to ensure the long-term growth of the web. 

One of its main design principles is to provide a Web for all 

through the W3C Web Accessibility Initiative (WAI), which 

develops standards and support materials to help users to 

understand and implement accessibility. In their literature review 

conducted in 2008, ‘Overview of web accessibility for older 

users’5, they state that aging is not only related to hearing loss but 

also visual, physical and cognitive decline. According to the 

statistics provided, hearing loss is experienced by 47% of people of 

61 to 80 years old and 93% of people over 81 years old. Moderate 

or severe hearing loss or profound deafness is experienced by 20% 

of people aged 61 - 80 and 75% of people over 80. Furthermore, it 

states that the impact of hearing loss makes distinguishing between 

audio elements difficult as the background and higher pitch sounds 

can be missed.  

In relation to visual decline, the prevalence is 16% of people 

aged between 65-74, 10% aged 75-84 and 46% of people aged 

85+. Impact of visual decline mainly affects the ability to focus, 

contrast sensitivity and the perception of change of color. In the 

case of physical decline, the numbers rise to 50% for people over 

65 years old due to arthritis and 20% due to tremors. Only 4% of 

people aged 65 are affected by Parkinson’s. The impact is mainly 

on motor skills. In the case of cognitive decline, around 20% of 

people aged 70 years are estimated to suffer mild cognitive 

                                                 
5  https://www.w3.org/WAI/older-users/#background 
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impairment (MCI). The impact can mainly be found in short-term 

memory and concentration and distraction issues.   

In most cases, aging is not only related to one of the 

aforementioned disabilities but individuals experience several 

simultaneously. For the purpose of this study, the focus will be 

placed on hearing loss and cognitive decline. Therefore two types 

of subtitling have been elaborated upon: Subtitles for Deaf and 

Hard-of-Hearing (SDH) to approach the hearing loss and Easy to 

Read (E2R) subtitles to approach the cognitive decline.   

 

3.2. VR and elderly 

 

Although virtual reality (VR) technology has been implemented as 

a tool to address the health issues of older adults, its applicability 

to social integration is underrepresented in literature, and less is 

known about its efficacy in this area in terms of its contribution to 

overall wellness and well being in later life. Expanding the 

possibilities of VR beyond traditional entertainment purposes holds 

considerable potential for the senior range group.  

Since technology usage largely depends on attitude, and with 

older adults tending to more negative attitudes towards new 

technology, it is important to understand attitudes towards 

wearable head-mounted display (HMD) devices to enjoy virtual 

reality audiovisual content in this target group. This rising 

popularity is likely to be facilitated by the availability of affordable 

HMD that deliver high-quality immersive experiences. As many 

health problems are more prevalent in older adults, who have less 

experience with technology, it is important to know whether they 

are willing to use immersive virtual reality. In this pilot study, we 

assessed the initial attitude towards head-mounted, immersive 

virtual reality in 8 older adults, aged 50 to 79 years. While none of 

the participants had a device to access VR content and with 7 out 

of 8 participants never having enjoyed VR content, three users 

reported to be very interested in VR content such as 360º video, 

three participants were interested and two participants were 

neutral. As a result, it could be asserted that despite the age range, 

all participants showed a positive and a willing attitude towards the 

VR content. In all cases, attitudes towards immersive virtual reality 

changed from neutral to positive after a first acclimation, video 

exposure to immersive virtual reality with an Oculus go HMD.  

Therefore, the inclusion of senior people in MA reception studies 

could prove to be beneficial not only to grant access to content to 
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this target group but also to enlarge the concept of accessibility. In 

the field of MA, an approach that includes accessibility, usability, 

and inclusion is needed to grant access to audiovisual content to all 

audiences.  

4. Testing SDH and E2R formats in immersive environments 

The test was carried in order to analyse how different accessibility 

solutions, namely SDH and E2R subtitles, for immersive 360º 

video content were received and perceived by senior audiences. 

The goal of this pilot study was to identify which is the preferred 

subtitled option, namely SDH or E2R, by the most representative 

age group in scenic art audiences: the senior audience. Similarly, 

the test tried to determine which of the two subtitle types studied 

was preferred. In order to control the entire process set-up 

limitations and other experiment conditions that could alter final 

results, the test was designed as a pilot study that could provide 

some preliminary information. The following sections will describe 

the details of the pilot study, from its set up and methodology to 

the final evaluation of the results.  

4.1. Participants 

As reported in section 3, there is an increasing age in the audience 

profile attending stage performances, especially in the case of the 

opera. Therefore, it seemed necessary to focus our pilot study on 

this target group. To that end, users from a particular age range, 

with and without recognized disabilities were included:  eight 

participants –five female and three male– with ages ranging from 

50 to 79 (standard deviation 9.01) were recruited for the test. While 

none of the participants used hearing aids, two out of the eight 

participants reported mild hearing loss since they were 60 years 

old. Five participants wore glasses and one participant wore 

contact lenses.  

The AV content was in French language and subtitles in both 

formats were displayed in Spanish. None of the participants 

reported to speak or understand French language. All participants 

were Spanish. Seven participants were bilingual with Spanish and 

Catalan as their mother tongues, and one participant only spoke 

Spanish. Three participants claimed that they never use subtitles 
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and five reported that they use them sometimes depending on the 

AV content and language of the content. 

As stated before, aging is closely related to the development of one 

or more disabilities. Aged people can develop sensory and/or 

mobility decline. Our main aim was to analyse how aged people 

accept and perceive two types of subtitles, which are primarily 

created to cater specific accessibility needs of a specific group. 

SDH are intended for Deaf and HOH and E2R subtitles are 

intended for people with cognitive disabilities. As explained 

before, subtitles are not only beneficial for D/deaf and HoH 

audiences, but also for the aged, language minorities and non-

native speakers. This is due to the wide applicability of subtitles, as 

discussed in Section 1. 

 

4.2. Evaluation stimuli 

For the purpose of the test, a total of 4 clips, each with a duration 

of 4 minutes and 15 seconds, were used. The clips were extracted 

from a 360º video recording at a general rehearsal for the opera 

Roméo et Juliette from Charles Gonoud (1867), played at the Gran 

Teatre del Liceu in Barcelona in season 2017/2018. This was a co-

production between Gran Teatre del Liceu and the Santa Fe Opera, 

directed by Josep Pons. The set was located in the context of the 

American Civil War (1861-1865). The clips selected are different 

scenes from the opera, presenting different actions located on 

stage. The particularity of this 360º video recording is the three-

dimensionality of the space, the viewer can turn his/her attention to 

the orchestra or other parts of the theatre’s interior. In this case, if 

the actors start singing, a blinking arrow appears after the subtitle 

to inform the viewer that an action is taking place on the stage. In 

all cases, the viewer can easily locate the speakers in the video, 

which are located in a bidimensional space on the stage. This was 

important for the test in order to help viewers locate the action, 

especially for the users who were not familiar with the use of VR 

technology. 

For the first condition - SDH subtitles, two clips from the 

opera were used. Surtitles from the in-house surtitiling department 

at Gran Teatre del Liceu were provided for the tests. SDH 

standards from UNE 153010: 2012 in Spain and further 

recommendations from Arnaiz-Uzquiza (2012) were applied in 
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order to be compliant with the accessibility principles for Deaf and 

Hard-of-Hearing audiences. Therefore, colours –yellow, cyan, 

green, magenta, red and white– were used to identify the different 

characters. In the first clip, there are 6 speakers and each of them is 

identified by a different colour. In the second clip, there are 5 

speakers and each speaker is also identified by a different colour. 

In addition, extra-linguistic information was made available. 

Exposition time of the subtitles on the screen was adapted to 

ensure readability. In this regard, it is important to highlight that 

while synchronicity is a key issue in the subtitles of pre-recorded 

AV content, in the specific case of operatic productions, as pointed 

out by several authors (Burton 2001; Desblache 2007; Dewolfe 

2001; Low 2002; Virkkunen 2004) the music tempo is important. 

Contrary to the six-second rule (Díaz Cintas & Aline Remael, 

2007) used in subtitling, surtitles at the opera may present longer 

exposition times. As Virkunnen (2004: 93) points out “The 

audience uses the surtitles for communicating with other symbolic 

modes used in the performance for creating meanings”. As Burton 

& Holden 2009:33) state, “If a text contains much repetition, the 

title can be left up for a long period if necessary, or unobtrusively 

repeated later”. Therefore, longer exposition times are generally 

accepted by the audience. 

For the second condition, E2R subtitles, the same opera clips 

were used. For the elaboration of the E2R subtitles, the SDH 

subtitles were modified following the recommendations of 

Inclusion Europe “European standards for making information 

easy to read and understand” (2016). The resulting E2R subtitles 

were validated by end-users prior to this pilot test. As a result, 

following the feedback provided, the lexicon was adapted and 

reduced, and the extralinguistic information was removed. 

Exposition time and colours were maintained to allow users 

enough time to read them and ensure better readability and 

understandability according to the European standards. Also, as 

Alba Rodríguez (2014) highlights, Easy-to-read users usually do 

not have a great reading speed. Regarding the use of colours to 

identify the speakers, the European standards allow the change of 

colours for speaker identification but not a change of position.  

As it can be seen in Fig 1 and Fig 2, in terms of presentation, 

in both cases the same font type and font size were used in order to 

avoid possible reception deviations in the results. Following to the 

European standards on easy-to-read and understand ‘Information 
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for all’6 (2016: 13), “sans fonts are harder to read because the 

shape of the letters is not as clear”. Therefore, in the case of the 

font type, a Roboto in bold was selected as a sans-serif font.  

 

 

Figure 1. SDH Subtitles  

 

Figure 2. E2R Subtitles 

As shown in Fig 3 and Fig 4, regarding the font size of the 

subtitles, the recommendation of the standards is to use a large 

font. It should be highlighted that in VR, which is a 3D 

environment, it is difficult to calculate the size of the font in pixels 

which belong to a 2D world. Therefore, the font size was defined 

according to the large size available in the ImAc player, which is 

calculated at 37 characters per line, to meet the Comfortable Field 

of View (CFoV) / Safe Area. In addition, following the European 

standards for making information easy to read, the position of the 

subtitles in both cases was placed at the bottom of the screen 

throughout the duration of the video.  

                                                 
6 https://easy-to-read.eu/wp-content/uploads/2014/12/EN_Information_for_all.pdf 
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Fig 3. Imac Player settings 

 

Fig 4. Large bottom preview of the subtitle text 

 

4.2. Evaluation Setup 

In order to conduct the evaluation, an Apache webserver was setup 

(no high computational resources are required) to host the player 

resources and the media assets (360º video and subtitles). The 

player was run on a standalone VR Oculus GO (32GB) that 

accessed the server from a different building and access network in 

the same city, via a conventional 802.11b WiFi network. The 

Oculus GO accessed the player via its WiFi connection and by 

typing the target URL pointing to the server resources. Note that 

the other types of consumption devices, and other HMDs, could 

have been used in the evaluations.  

The 360º videos were converted into Moving Picture Experts 

Group (MPEG) Dynamic Adaptive Streaming over HTTP 

(DASH), encoded in multiple qualities (with bit rates ranging from 

8Mbps to 2Mbps), and segmented in chunks with a duration of 3s. 

This allows an efficient, quality switching adaptation, based on the 

network and consumption device conditions. The subtitle files 
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were delivered independently of the video segments, but they were 

signalized as part of the video metadata files. An overview of the 

evaluation scenario and setup can be seen in Fig 5.  

 

 

Figure 5. Overview of the evaluation scenario and setup 

 

4. 3. Evaluation methodology 

 

Participants were first exposed to an acclimation clip at the 

beginning of the test session, so they could become comfortable 

with the HMD and the type of content. Except for one, all 

participants had no experience with HMD and VR experiences. 

This was later confirmed by the replies to the demographic 

questionnaire. After this, each participant watched two clips with a 

different variable, one with SDH and another with E2R subtitles. 

The four clips and two conditions were randomized and 

counterbalanced using a Latin square, to avoid the order of 

presentation affecting the results.  

The study was conducted in one session with a single task. As 

part of the ImAc project this test was a replication of the pilot 

study carried out by Agulló et al. (2020) with different user 

profiles and AV content but the same accessibility service. The aim 

was to further assess users’ preferences in a specific age group 

(elderly), and in a specific genre (opera), recorded in 360º video. 

Therefore, it was essential to test two different types of subtitles 

that would cater for the accessibility needs of the viewer, rendering 

the immersive experience more accessible. An additional objective 

of the test was to assess if old age people could be a potential user 

group for the 360º video recordings in the specific field of the 

scenic arts. 

 In order to gather feedback from the users a specific 

questionnaire for preference was created for each subtitling type 
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(SDH and E2R). The questionnaire presented below, included 

closed questions to allow users to express their preferences 

between both subtitling types and to provide feedback regarding 

the selected or discarded option. Also, open questions in a 5-point 

Likert scale were added to gather feedback on their reasons in 

order to determine how easy it was to read and understand both 

subtitle types in the video.  

Figure 6. Questionnaire for the pilot tests. 

 

After watching the two clips, participants were asked to complete 

this preference questionnaire, so that they could report on their 

experience with both options for SDH and E2R subtitles.  

4. 5. Evaluation results 

At the beginning of the session, a demographic questionnaire was 

used in order to gather information about the participants. Three 

participants had a university education, three had professional 
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training and two had secondary education. Only one participant 

was familiar with VR content. Three participants were very 

interested in VR content, three were interested and two were 

neutral. None of the participants owned VR equipment. Regarding 

the type of AV content, animations were the least valued, six 

participants were not interested and two participants were 

interested. On the other hand, documentaries were the most valued, 

five participants were very interested and three participants were 

interested. Three participants claimed that they never use subtitles 

and five claimed that they use them sometimes depending on the 

content and language of the AV content. Regarding the reasons to 

use subtitles, one participant said to learn languages and four said 

that they used them because subtitles helped them to understand, 

and three said that they never use subtitles. 

The results obtained regarding preferences were that five 

(62,5%) out of eight participants preferred E2R subtitles. The main 

reasons for having chosen this option according to the participants 

were that they are shorter and easier to read than SDH and that 

with the E2R subtitles they had more freedom to look at the visual 

content of the scenes without missing the subtitle content. When 

asking, ‘Why did they do not chose the other option?’ the reasons 

were because SDH subtitles were more dense, longer and more 

difficult to read. On the other hand, participants that chose the 

SDH option argued that SDH were more defined and clear, and the 

language, more accurate. Regarding the question, ‘What do you 

think could be improved, and how?’, participants that favoured 

E2R subtitles reported that SDH subtitles should be shorter, be 

made easy to read, text should be reduced as much as possible and 

should adopt the visibility and readability of the E2R option. 

Conversely participants, that chose SDH subtitles argued that E2R 

subtitles should use more accurate language. 

Regarding the closed questions on readability and 

understandability of both subtitle options: For E2R, 6 participants 

(75%) reported that they were very easy to read, 1 participant 

(12,5%) stated that they were easy to read and only 1 participant 

(12,5%) that they were very difficult to read. For understandability 

of E2R subtitles, almost all participants, (87,5%), answered that 

they were very useful in order to understand and only 1 participant 

(12,5%) that they were not at all useful. However, results for the 

readability and understandability of SDH subtitles were more 

varied but showed the same values for both concepts, 2 participants 

(25%) replied that SDH subtitles were very easy and very useful, 3 



 

MonTI xx (20xx: xxx-xxx). ISSN: 1889-4178 

participants (37,5%) that they were easy and useful, 2 participants 

(25%) that they were difficult and not useful and only 1 participant 

(12,5%) that they were very difficult and not at all useful. 

When comparing the feedback provided for the question, ‘Do 

you think you will be able to enjoy 360º videos with this type of 

subtitles? Explain your answer’, 7 participants (87,5%) agreed on a 

positive answer, arguing that subtitles in E2R were easy to read 

and facilitated in understanding the plot, that they were not as 

invasive as SDH subtitles and allowed for more time to be spent 

enjoying the stage performance, the size of the font was easy to 

read and the eye became easily adapted to subtitles in this format. 

Regarding SDH subtitles, participants who favoured this option 

reported that they help them to understand the plot of the 

performance and that subtitles are a good method by means of 

understanding the plot of the AV content. The only negative 

answer for this question was because the participant had a 

reluctance towards virtual worlds. 

It should be mentioned that while SDH subtitles included non-

speech information, none of the participants provided any positive 

or negative feedback, which can be considered as a positive 

outcome, meaning that non-speech information does not interfere 

with the viewing experience. In addition, the use of colours for 

character identification was favoured by all participants. This could 

also be considered as a positive outcome as it can be applied to 

both subtitle options. Hence, a wider notion of media accessibility 

covering the needs of the different audience profiles could be 

achieved. Yet, in order to validate these considerations, further 

research with a broader number of participants is required.  

6. Conclusions and future work 

Reception studies in MA are mainly focused on people with 

disabilities, namely Deaf/deaf, hard of hearing, blind and visually 

impaired. According to UN statistics, there is an aging tendency in 

our society, which at the same time is highly related to disability 

rates among older persons. The UN (2015b)7 provides a framework 

for action in a number of articles highlighting the interrelations 

between aging and disability, one of them is article 9 

                                                 
7
  https://www.un.org/development/desa/disabilities/disability-and-

ageing.html 
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(accessibility). At the same time, audience profile in the scenic arts 

is also aging and access to AV content has to be granted. Hence, it 

is relevant to include the elderly in MA studies.  

The purpose of this pilot study was to determine what effect 

SDH and E2R subtitles would have on elderly perceptions. Based 

on the results presented in the previous section, it can be concluded 

that in terms of presence there is not a big difference between SDH 

and E2R subtitles. The latter are favoured over the first subtitles 

because they allow for longer enjoyment of the visual content in 

the AV product. Even if the information provided is reduced and 

therefore exposition times are longer, E2R subtitles seem to be the 

most preferable among the elderly. However, further tests with a 

larger number of participants should be carried out in order to 

assess the preference for this type of subtitling, which at the same 

time is a new line within the Media Accessibility field (Bernabé & 

Orero 2019).  

The scope of this preliminary study was to test two different 

types of subtitles, namely SDH and E2R with a limited number of 

participants. A specific group profile (aged people) was identified 

to clarify the willingness of this target group to use these 

technologies and the suitability of SDH or E2R subtitles. The 

selected AV content might have had an impact on preferences and 

presence results that was not directly related to the different 

subtitle modes.  

To conclude, from this preliminary pilot study carried out and 

inline with previous studies (Hughes et al. 2017, Huygelier et al. 

2019, Roberts et al. 2018) it seems that older adults are willing to 

use HMD-VR and have more positive attitudes towards HMD-VR 

after a first, positive experience in immersive AV content. 

According to the feedback received by some participants, future 

research for the use of E2R subtitles in immersive AV content for 

different audiovisual genres should be conducted, especially in the 

case of travel documentaries or cultural related AV content. This 

could prove to be relevant in assessing whether the type of content 

has a direct impact on the viewers’ preferences and levels of 

presence.  
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