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Abstract 

Recent studies in Cognitive Translation and Interpreting Studies have spurred a surge in 
experimental research, particularly in Audio Description (AD) reception studies. How-
ever, experimental research has largely focused on the linguistic composition of scripts, 
leaving the impact of vocal delivery comparatively underexplored. Addressing this gap, 
the current study investigates the cognitive and emotional effects of narrator voice gender 
within the complex framework of poetic AD for contemporary dance. Using a within-
subjects design, 33 participants with blindness or visual impairments listened to dance 
performances with ADs voiced by synthetic male and female narrators. A multi-method 
approach was employed, combining subjective measures (mental effort, valence, arousal, 
enjoyment, transportation, and recall) with physiological indicators (electrodermal activ-
ity and heart rate variability). Results showed that female voices were associated with 
significantly lower perceived cognitive effort and higher emotional valence and arousal. 
Physiologically, female voices elicited lower levels of phasic skin conductance, suggesting 
a calming rather than arousing effect. However, no significant effects were found on en-
joyment, transportation, or recall performance. These findings suggest that narrator’s 
voice modulates the cognitive and emotional experience of poetic AD, particularly at a 
subjective level. The study contributes to the growing field of inclusive media by high-
lighting the importance of voice characteristics in shaping accessibility and engagement. 

Keywords: audio description; cognitive effort; voice gender; blindness; visual  
impairments; contemporary dance; media accessibility; disability studies; emotional  
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1. Introduction 
In Spain, the topic of audiovisual accessibility, researched within the framework of 

Audiovisual Translation Studies (TAV), has aroused increasing interest in recent years. 
This effort has driven the development of techniques such as audio description (hereinaf-
ter, AD), as a service consisting of the set of techniques and tools that, applied to audio-
visual communication, have the objective of compensating for the lack of perception of 
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visual messages by people with visual impairment, transforming these messages into au-
ditory messages [1]. 

While AD has consolidated itself as a fundamental tool for inclusion, research in this 
field has developed a predominantly linguistic focus. Initial studies have concentrated on 
textual aspects, such as the type of language used to describe the audiovisual product, the 
described content, or the synchronization of the AD with the visual elements [2–6]. Sub-
sequent studies expanded this scope by assessing essential facets of AD quality and user 
experience, such as user satisfaction, levels of presence or narrative immersion [7], com-
prehension [8], and memory recall [9]. More recent work has further explored emotional 
responses to AD through both self-reported measures and physiological data [5,10]. How-
ever, only a limited number of studies have examined the role of the narrator’s voice [11–
13], despite the fact that vocal parameters strongly influence the emotional reception of 
the description. 

The narrator’s voice has traditionally been treated as a neutral conduit for infor-
mation [11,13]. This minimalist conception overlooks its fundamental role in shaping the 
reception and emotional resonance of the described content. Recent studies in psycholin-
guistics, affective neuroscience, and media psychology suggest that vocal features such as 
pitch, tone, timbre, rhythm, and intonation can profoundly influence how narratives are 
processed cognitively and emotionally [14,15]. These vocal dimensions do not act inde-
pendently of the message; rather, they modulate its interpretation, affecting comprehen-
sion, memory, empathy, and enjoyment. Essentially, the listener’s brain does not process 
the words alone; it responds to the sound of the voice itself as a social and emotional signal 
[14]. 

This gap becomes particularly relevant in the context of the performing arts, where 
AD serves not only an informative but also an esthetic and emotional function [4,5,7]. In 
contemporary dance, for instance, where visual content is often abstract and multisensory, 
mediation strategies must go beyond mere description to offer an immersive and emo-
tionally resonant experience. In such contexts, the narrator’s voice becomes a central ex-
pressive channel, capable of shaping tone, atmosphere, and the audience’s emotional en-
gagement. 

The present study aims to address this gap by examining how narrator gender (fe-
male vs. male) influences the reception of poetic AD in contemporary dance. Through a 
multimethod approach that integrates subjective self-report data with physiological 
markers, such as electrodermal activity and heart rate variability, we investigate how dif-
ferent vocal profiles modulate the audience’s cognitive and emotional experience. Ulti-
mately, this research seeks to provide empirical evidence to optimize vocal selection in 
the creation of accessible and inclusive artistic media, advocating for a more personalized 
and emotionally resonant approach to AD. 

2. The Role of Narrator Voice in AD 
The pleasantness of the voice as a function of gender is a difficult concept to define 

from an objective standpoint, given that it is intrinsically linked to the subjective prefer-
ence of everyone receiving the stimulus. Nonetheless, there is a growing recognition that 
the voice is not merely a technical characteristic but a central semiotic and affective com-
ponent of the experience [15]. 

In this regard, recent research in the field of AD has indicated that certain vocal pro-
files, conventionally associated with female voices, are often rated as more pleasant, ex-
pressive, and emotionally engaging in a narrative context, whereas those perceived as 
male may be associated with neutrality or authority [13,15]. Rather than being inherent 
gender traits, these differences may stem from specific acoustic parameters, such as higher 
fundamental frequency, varied intonation patterns, and specific timbre, that have been 
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shown to influence listener reception [16,17]. Moreover, neurocognitive findings suggest 
that these vocal qualities inherent to female voices may potentially modulate the mental 
load required for comprehension, thereby enhancing processing efficiency depending on 
the complexity of the task [15]. These patterns of brain activation are often associated with 
social signals such as trust and emotional salience, which are deeply influenced by the 
listener’s expectations and the communicative context [18]. 

This emphasis on the affective role of the voice is particularly critical in the context 
of the performing arts such as dance and other non-verbal art forms, where meaning is 
often abstract, metaphorical, and embodied. In these arts forms, AD functions not only as 
an informative tool but as an esthetic and emotional bridge between the performance and 
the audience. The narrator’s voice becomes part of the expressive fabric, contributing to 
the overall tone and atmosphere of the piece [4]. Studies on vocal expression in dance 
[6,7,14,15] suggest that a voice with slow tempo, warm timbre, and dynamic prosodic 
modulation may enhance emotional engagement and the sense of presence among audi-
ences, particularly those with visual impairments. In contrast, monotonous or robotic in-
terpretations tend to reduce immersion and affective resonance, thereby diminishing the 
esthetic experience. These findings highlight the relevance of prosody as a structural com-
ponent in meaning construction and in shaping the emotional and narrative framing of 
contemporary dance, contributing to expressive coherence and semantic depth within the 
artistic experience. 

Therefore, measuring the effectiveness of this expressive delivery requires robust 
metrics for deep engagement. A crucial concept for measuring the effectiveness of expres-
sive AD, particularly in artistic contexts, is narrative transportation [5,6], a mechanism 
describing the process by which an individual becomes immersed in a narrative. It repre-
sents a feeling of being completely absorbed or carried away by the story, often resulting 
in a deep cognitive and emotional engagement with the narrative world. Vocal elements, 
such as prosody and affective delivery, are integral to achieving transportation, as they 
contribute to the narrative’s credibility, emotional texture, and rhythm. High transporta-
tion is associated with greater levels of enjoyment and a more profound esthetic experi-
ence. Consequently, transportation serves as an essential subjective measure for assessing 
the success of a creative vocal approach in AD [6,13,19]. This approach ensures that the 
evaluation of AD goes beyond mere information delivery to encompass the full esthetic 
richness of the performance. 

3. The Study 
3.1. Aim, Variables and Hypothesis 

Our aim was to evaluate audience reception of AD in contemporary dance, focusing 
on the narrator’s voice (male vs. female). 

To explore reception, the construct was operationalized by defining a ‘good’ AD 
through specific criteria: it should be easy to process, requiring minimal cognitive effort; 
it must be emotionally engaging and enjoyable, aiming to evoke feelings and enhance im-
mersion and satisfaction for individuals with visual impairments; and it must be func-
tional, aiding in the recall of the described content. 

The following variables were selected in order to obtain empirical evidence to test 
the hypotheses: 

Cognitive effort was assessed using both subjective and objective measures. Subjec-
tively, the effort perceived by participants was measured using self-reports to capture 
their personal assessment of cognitive load. Objectively, cardiac deceleration was moni-
tored, with a slower heart rate serving as an indicator of greater cognitive load. 

Emotional salience and pleasure were also assessed using both subjective and objec-
tive measures. Subjectively, participants completed self-reports on valence and arousal to 
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capture their emotional responses, as well as on their sense of immersion and enjoyment 
of the performance to measure emotional engagement. Objectively, electrodermal activity 
(EDA) was measured, with higher levels indicating increased arousal, and high-frequency 
heart rate variability (HRV-HF) was monitored, with higher HRV suggesting the body’s 
response to emotional stimuli and the need to regulate arousal. 

Derived from these variables, five hypotheses were stated, assuming that the gender 
of the voice acts as a proxy for a cluster of acoustic and prosodic features: 

H1: Compared to AD voiced by a male, AD voiced by a female is expected to be associated with less 
cognitive effort. 

H1a: Compared to AD voiced by a male, AD voiced by a female is expected to be associated with 
less subjective cognitive effort measured with self-report. 

H1b: Compared to AD voiced by a male, AD voiced by a female is expected to be associated with 
less objective cognitive effort measured with heart rate. 

H2: Compared to AD voiced by a male, AD voiced by a female is expected to be associated with a 
higher emotional impact. 

H2a: Compared to AD voiced by a male, AD voiced by a female is expected to be perceived as more 
pleasant—measured with self-reported valence, arousal, enjoyment and transportation. 

H2b: Compared to AD voiced by a male, AD voiced by a female is expected to be associated with 
higher emotional salience—measured with phasic skin conductance and heart rate variability. 

H3: Compared to AD voiced by a male, AD voiced by a female is expected to be linked to higher 
cognitive engagement—measured with recall accuracy. 

Hypotheses H1a and H1b, which concern cognitive effort, are based on evidence that 
certain vocal profiles conventionally associated with female prosody are often perceived 
as more intelligible or pleasant, potentially reducing the mental load required for compre-
hension [15]. This is particularly relevant in dance AD, where the high level of abstraction 
and the predominance of non-verbal expression pose significant challenges for audiences 
with visual impairments in constructing meaning from the performance. 

The affective hypotheses (H2a and H2b) reflect findings from emotional prosody re-
search, which indicate that specific vocal qualities, such as those often present in female 
voices, tend to elicit stronger empathetic responses and are more effective in conveying 
emotional subtleties [16]. This aligns with the idea that poetic AD delivered by a female 
voice might enhance both the emotional valence and arousal experienced by the listener, 
as well as support emotional regulation, as inferred from physiological data (e.g., HRV 
and EDA measures). 

Finally, hypothesis H3, addressing cognitive engagement via recall performance, is 
rooted in theories of narrative transportation. These theories suggest that vocal qualities 
influence immersion in a narrative and the memorability of its content [6,19]. A more en-
gaging voice may not only support affective involvement but also facilitate the encoding 
and retrieval of information. 
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3.2. Sample 

Our sample included 33 participants, all of whom had less than 10% residual vision 
and no other known disabilities. The group consisted of 13 men and 20 women, with ages 
ranging from 16 to 80 years. While the broad age range may be considered a limitation, it 
is representative of the practical difficulties inherent in recruiting participants from mi-
nority communities, where sample accessibility is often constrained. Participant recruit-
ment was carried out with the support of ONCE, the Spanish National Organization for 
the Blind, in the cities of Murcia and Granada. The study was conducted in compliance 
with the ethical guidelines of the University of Murcia’s Ethics Committee. 

The sample intentionally covered a wide age range (16–80 years) to better reflect the 
demographic diversity of the visual impairment community and the variety of real-world 
uses and preferences within it. We acknowledge that age can be associated with variability 
in cognitive processing, emotional responding, and familiarity with contemporary dance. 
However, age was not used as a static control variable because restricting the age range 
would have reduced the ecological validity of the study and limited the representative-
ness of the target community. Importantly, the study used a within-subjects design: each 
participant experienced both vocal conditions and therefore served as their own control. 
As a result, the main comparisons are based on intra-individual differences in reception 
across conditions, which reduces the risk that between-participant factors, such as age, 
account for the observed effects. 

3.3. Materials 

The materials for the study consisted of two ten-minute excerpts extracted from two 
different full-length contemporary dance performances (hereinafter A and B). From each 
dance performance, a continuous segment of ten minutes of choreography was selected 
to serve as the basis for the analysis. Each ten-minute excerpt was then divided into two 
equal parts (A1, A2; B1, B2): the first five minutes (A1 and B1) were audio described using 
a male voice, and the second five minutes (A2 and B2) using a female voice. The ADs 
followed a poetic and expressive style, in line with recent proposals that advocate for more 
interpretive strategies in dance AD to better capture its symbolic, emotional and esthetic 
dimensions [5]. 

The scripts were created by the research team, reviewed by professional dancers to 
ensure artistic coherence, and recorded using high-quality synthetic voices provided by 
Aptent, a specialized company in media accessibility. The specific voices were selected to 
represent prototypical gendered vocal qualities, ensuring a clear perceptual distinction 
for the participants. Both voices were generated using the same synthesis technology to 
ensure consistent audio quality, speech rate, and prosodic neutrality. The female voice 
was characterized by a higher fundamental frequency and a brighter timbre, while the 
male voice featured a lower pitch and a deeper resonance. This controlled selection en-
sured that the observed differences in reception were primarily attributable to the per-
ceived gender of the voice rather than discrepancies in synthesis quality or delivery speed. 

To elaborate poetic AD, we used similes, descriptions of emotional state of the per-
formers, terms belonging to a poetic register, and rhythmic repetitions. Table 1 (below) 
presents an example of each parameter. 

Table 1. Poetic resources: some examples used in the ADs. 

Parameters Example 

Simile Gira, cabizbaja, como si fuera la bailarina de una caja de música. 
[She turns, head bowed, as if she were a ballerina in a music box.] 

Emotional state Carlos la rodea, pasa por delante y se va hacia atrás, solitario y pausado. 
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[Carlos circles her, walks past her and goes to the back, alone and unhurried.] 

Poetic language 
Sus ojos siguen sus movimientos con una intensidad que parece traspasar el espacio. 
[Her eyes follow his movements with an intensity that seemsto pierce through space.] 

Repetition 
Deja caer los brazos. Los sube. Caen. Suben. Caen. Suben. 
[He drops her arms. She raises them. They fall. They rise. They fall. They rise. They fall. 
They rise.] 

AD = Audio Description. 

A similar number of tokens of each category was included in the two clips. We also 
maintained a consistent total number of words in each AD to ensure that the descriptions 
are balanced and concise. To guarantee that both versions were of similar difficulty, we 
run several readability tests on the AD scripts with the online tool https://legible.es/ (ac-
cessed on 21 April 2023). Specifically, we employed the Fernández Huerta index [20], a 
standard for the Spanish language based on the average number of syllables per word 
and the mean number of words per sentence. This approach helped ensure that both po-
etic ADs were stylistically rich yet comparable in structure and complexity. Table 2 (be-
low) presents the number of occurrences for each parameter. 

Table 2. Number of poetic resources and readability parameters. 

Parameters A1 Male A2 Female  B1 Male B2 Female 
Simile 13 14 13 8 

Emotional state 6 5 4 3 
Poetic language 10 14 12 13 

Repetition 7 8 8 10 
Total words 750 725 721 719 

Readability analysis 93.04 (very easy) 94.26 (very easy) 86.87 (very easy) 88.79 (very easy) 

A within-subjects design was implemented to control inter-subject variability. To 
guarantee a balanced and unbiased presentation of the AD clips, we used a counterbal-
anced design for the order in which participants (P) experienced the different AD ver-
sions. As shown in Table 3, the first participant first listened to the two ADs recorded with 
a male voice (A1 followed by B1), and then to the two ADs with a female voice in the 
reverse order (B2 followed by A1). The subsequent participant listened to the same ADs 
in a different sequence, and so on, ensuring that all possible combinations were evenly 
represented across the sample. 

Table 3. Stimuli presentation. 

 Counterbalanced Presentation Order of AD Versions Across Participants 
P1 Male A1 Male B1 Female B2 Female A2 
P2 Female B2 Female A2 Male A1 Male B1 
P3 Male A1 Male B1 Female A2 Female B2 
P4 Female A2 Female B2 Male B1 Male A1 

Etc. Male B1 Male A1 Female A2 Female B2 

3.4. Instruments and Variable Measurements 

To obtain a comprehensive understanding of how participants perceived and pro-
cessed the AD of contemporary dance performances, a broad array of assessment instru-
ments was employed. The experimental protocol and the instruments used for data col-
lection in this study follow the multimethod framework previously established in our 
study on poetic versus neutral AD [5]. These instruments were specifically selected to 
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capture both the subjective experience of the participants and their objective physiological 
responses, allowing for a richer and more triangulated interpretation of the data. 

To assess cognitive load, we employed the Mental-Effort Rating Scale developed by 
Paas [21]. This instrument consists of a single-item measure, rated on a 9-point Likert 
scale, which reflects participants’ self-perceived mental effort during task engagement. 
Despite its simplicity, the scale is widely validated in cognitive psychology and instruc-
tional research and offers a direct insight into participants’ internal evaluations of task 
difficulty. 

Emotional responses, particularly valence (positive vs. negative feelings) and arousal 
(level of physiological activation), were evaluated using the tactile version of the Self-As-
sessment Manikin (SAM) developed by Iturregui Gallardo [22]. This instrument is espe-
cially suited for populations with visual impairments, as it provides accessible tactile rep-
resentations of emotional states. The tactile SAM consists of two items, one representing 
valence and the other arousal, and offers a user-friendly and inclusive tool for capturing 
core affective dimensions. 

To measure participants’ narrative engagement, we used the Narrative Transporta-
tion Questionnaire developed by Green and Brock [19], which comprises twelve items. 
This scale evaluates the extent to which individuals feel mentally and emotionally “trans-
ported” into a story or performance, thus providing insight into the immersive qualities 
of the AD. In parallel, enjoyment was assessed through the Aesthetic Experience Ques-
tionnaire [23], a ten-item instrument designed to capture subjective appreciation and sat-
isfaction with artistic experiences. 

To evaluate the functional usefulness of the AD (that is, its ability to facilitate under-
standing and retention of content) participants completed a recall test composed of four 
items. This task was designed to objectively measure how much descriptive information 
had been internalized and remembered, thereby linking the AD’s stylistic and emotional 
effects to its informational utility. 

In addition to these self-report instruments, we also recorded physiological data to 
provide objective, continuous markers of participants’ internal states. These data were 
gathered using the Shimmer 3 GSR+ sensor, a versatile and non-invasive wearable device 
capable of monitoring two critical physiological indicators: electrodermal activity (EDA) 
and high-frequency heart rate variability (HF-HRV). 

Electrodermal activity, also known as skin conductance, is a widely recognized meas-
ure of sympathetic nervous system activation. It captures changes in skin moisture result-
ing from activity in the sweat glands, which in turn reflect fluctuations in emotional 
arousal [24]. States such as excitement, surprise, or stress are associated with increased 
skin conductance. Through EDA analysis, we were able to infer both the intensity and 
temporal immediacy of participants’ emotional engagement with the AD and the perfor-
mance [22]. This method is particularly advantageous when working with participants 
with visual disabilities, as traditional visual-based physiological measures, such as pupil 
dilation, are not applicable in this population [25]. 

To capture the parasympathetic branch of autonomic activity, complementary to 
EDA, we measured HF-HRV, a biomarker associated with emotional self-regulation and 
positive affect [26,27]. HF-HRV reflects the organism’s capacity to return to a calm and 
regulated state following emotional or cognitive stimulation. Commonly referred to as the 
“rest and digest” response, higher HF-HRV values are associated with greater emotional 
resilience, psychological flexibility, and social attunement [28]. These measurements were 
acquired through photoplethysmography (PPG) sensors, and frequency-domain analysis 
was used to isolate the high-frequency components specific to parasympathetic activity 
[29]. 
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Cardiac deceleration is a robust and ecologically valid operationalization of cognitive 
effort as phasic heart rate slowing indexes the parasympathetic-mediated orienting re-
sponse and sustained attentional allocation required for processing complex dynamic 
stimuli [30,31]. Research consistently demonstrates that these cardiac decelerations track 
moment-to-moment cognitive resource allocation to salient narrative and structural 
events in video media [32,33], providing a granular measure of information processing 
that is distinct from generalized arousal [34]. Furthermore, the synchronization of these 
cardiac dynamics across viewers predicts comprehension and memory retention [35], val-
idating cardiac deceleration as a reliable metric for capturing the fluctuating attentional 
demands involved in interpreting multimodal content [36,37]. 

Finally, a semi-structured retrospective interview was conducted at the end of the 
experimental session to complement the quantitative data with qualitative insights. Dur-
ing this interview, participants were asked to explicitly state their preference between the 
male and female narrator voices and to provide a brief justification for their choice. This 
approach allowed us to capture the subjective reasoning behind their preferences, such as 
perceived naturalness, clarity, or comfort, and provided a basis for triangulating the ex-
plicit feedback with the psychometric and physiological markers previously described. 

By combining psychophysiological measures with subjective self-reports, this study 
adopted a multimethod approach to better understand how poetic AD is experienced cog-
nitively and emotionally by populations with visual impairments. This integration ena-
bled a richer exploration of how stylistic and vocal elements of the AD influence both the 
conscious perceptions and the unconscious bodily reactions of the audience during the 
esthetic encounter with contemporary dance. 

In Table 4, the description and values of the study variables are shown. 

Table 4. Description and values of the study variables (adapted from Ref. [5]). 

Variable Name Description Values 
Age Age of the participant Years 
Sex Sex of the participant 0—male, 1—female  

Impairment Degree of visual impairment of the participant 
0—partially sighted  

(10% vision),  
1—total sight loss 

Time 
The position of a given trial (clip) in the order of the experi-
ment. This variable approximates the fatigue of participants 
as time passes. 

1–6 

Voice Gender The gender of the voice used in the audio description of the 
clip 

0—male, 1—female  

Voice Gender The gender of the voice used in the audio description of the 
clip 

0—male, 1—female  

SAM Arousal Self-reported arousal measured with the Self-Assessment 
Manikin [10] 

1–9 

SAM Valence Self-reported emotional valence measured with the Self-As-
sessment Manikin [22] 

1–9 

Transportation 
Self-reported feelings of transportation measured with the 
narrative transportation questionnaire by Green and Brock 
[19] 

1–7 

Enjoyment Self-reported feelings of enjoyment measured with the self-
reported questionnaire by Barnés [23] 

1–7 

Cognitive Effort Self-reported cognitive effort measured with the mental ef-
fort rating scale by Paas [21] 

1–9 

Engagement The number of accurate responses in the ad hoc recall task 0–4 
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Phasic EDA 
Phasic EDA measured with the time integral of the phasic 
driver during the AD clips according to Benedek & 
Karnbach [38] 

muS * s 

Tonic EDA Average tonic EDA level during the AD clips according to 
Benedek & Karnbach [38] muS 

HR Heart rate during the AD clips Bpm 

HRV 
High-frequency heart rate variability (0.15–0.4 Hz)measured 
obtained with a Fourier transform of the IBI wave during 
the AD clip. 

ms2 

Baseline Phasic EDA 
Phasic EDA during the baseline measurement that preceded 
the relevant AD clip. This control variable allows to account 
for individual differences in general levels of EDA. 

muS * s 

Baseline Tonic EDA 
Tonic EDA during the baseline measurement that preceded 
the relevant AD clip. This control variable allows to account 
for individual differences in general levels of EDA. 

muS 

Baseline HR 
Heart rate during the baseline measurement that preceded 
the relevant AD clip. This control variable allows to account 
for individual differences in general levels of heart rate. 

Bpm 

Baseline HRV 

Heart rate variability during the baseline measurement that 
preceded the relevant AD clip. This control variable allows 
to account for individual differences in general levels of 
HRV. 

ms2 

EDA = electrodermal activity, HR = heart rate, HRV = heart rate variability, SAM = Self-Assessment 
Manikin. * multiplication symbol (AUC units: µS * s). 

3.5. Procedure 

The experimental sessions were conducted at the ONCE headquarters in the Spanish 
cities of Murcia and Granada. At both locations, the data collection took place in a quiet 
room, isolated from external noise and visual distractions, and equipped with only a table 
and two chairs to maintain a controlled and minimalistic environment. 

Upon arrival, participants were welcomed and formally registered. They then re-
ceived a clear and detailed explanation of the study’s objectives, procedures, potential 
risks, and expected benefits. In accordance with ethical research standards, participants 
were asked to read and sign an informed consent form, confirming their voluntary partic-
ipation and understanding of their rights and the nature of the study. 

Following this initial step, physiological monitoring devices were fitted. The Shim-
mer4 GSR+ sensor was used to collect both electrodermal activity (EDA) and photople-
thysmography (PPG) data. Electrodes for EDA measurement were placed on the index 
and middle fingers of the non-dominant hand, following standardized protocols to ensure 
signal accuracy and minimize motion artifacts. The EDA signal was sampled at 128 Hz 
using Consensys software (version 1.6.0) and subsequently decomposed into tonic and 
phasic components using Continuous Decomposition Analysis [38]. Each segment of anal-
ysis corresponded to a five-minute AD video clip. 

Tonic EDA reflects slow-changing levels of baseline sympathetic nervous system ac-
tivity and can be influenced by factors such as ambient temperature, individual stress lev-
els, and physiological differences. 

Phasic EDA, in contrast, captures short-lived, stimulus-driven fluctuations in skin 
conductivity, offering a marker of immediate arousal and emotional reactivity in response 
to events presented in the A dance performance. 

The photoplethysmography signal was also sampled at 128 Hz using the Shimmer4 
sensor, placed on the tip of the index finger of the non-dominant hand. The PPG signal 
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was processed using Kubios HRV software version 2 [39]. After removing motion artifacts 
and detrending the signal (first-order component), a Fourier transform was applied to 
calculate high-frequency heart rate variability (HF-HRV). HF-HRV served as a marker of 
parasympathetic nervous system activity, specifically the body’s ability to recover from 
stimulation and return to a resting state. The unit of analysis for both EDA and HRV 
measures was the 5 min duration of each video clip. 

To establish a physiological baseline, participants first engaged in a five-minute re-
laxation task, which involved passively listening to soothing instrumental music. During 
this period, physiological signals were recorded continuously. After the relaxation phase, 
data collection was paused, and participants completed the Self-Assessment Manikin 
(SAM) to evaluate their baseline affective state. 

The experimental phase then commenced. Each participant listened to 10 min of 
dance audio described by a male voice (5 min taken from dance piece A and 5 min from 
dance piece B) and another 10 min audio described by a female voice (5 min taken from 
dance piece A and 5 min from dance piece B). They listened to the first 10 min AD dance 
clip, while physiological data continued to be recorded. At the end of this segment, data 
collection was paused again, and participants completed a series of self-report question-
naires assessing cognitive effort, emotional response, enjoyment, and narrative engage-
ment. 

This process was repeated for the second 10 min AD clip. Once again, Shimmer de-
vices recorded physiological data during the listening phase, followed by the final set of 
self-report measures after the clip ended. The order of the clips was counterbalanced 
across participants to control for order effects. The complete sequence of steps is summa-
rized in Table 5, which outlines the full study protocol in detail. 

Table 5. Study protocol. 

1 Registration and informed consent 
2 Shimmer placement 
3 Start recording: relaxing task (music 5 min) 
4 Stop recording: SAM questionnaire 
5 Start recording: 10 min dance (male or female) 
6 Stop recording: questionnaires 
7 Start recording: 10 min dance (male or female) 
8 Stop recording: questionnaires 

4. Results 
To examine the impact of narrator voice gender on participants’ reception of AD in 

contemporary dance, a series of fixed-effects panel regression models were employed. A 
summary of descriptive statistics for all measured variables can be found in Table 6. The 
analytical framework defined the fundamental unit of analysis as individual trials, each 
comprising a 5 min AD segment. Given that four separate trials were collected from every 
participant, treating these observations as independent was inappropriate. Consequently, 
we employed panel regression models, specifying that the standard errors be clustered at 
the participant level (using the xtreg command in STATA 13). 

Table 6. Descriptive statistics of the study variables. 

Dependent Variable  Male  Female  
SAMArousal  6.58 ± 0.25  7 ± 0.24  
SAMValence  6.48 ± 0.28  6.93 ± 0.22  

Transportation  44.18 ± 1.03  44.30 ± 1.05  
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Enjoyment  55.15 ± 1.04  55.15 ± 0.99  
Cognitive Effort  4.69 ± 0.29  3.91 ± 0.25  

Phasic EDA  15.54 ± 2.18  11.26 ± 2.04  
Tonic EDA  2.39± 22  2.24± 22  
Heart rate  77.98± 1.71  77.91± 1.73  

HRV  562.66± 148.32  453.56± 88.37  

All the self-reported measures of SAMValence, SAMArousal, Transportation, and 
Enjoyment were significantly and positively correlated. This indicates that, the more pos-
itive the valence and the more intense the reported experience, the greater the enjoyment 
and the sense of transportation or immersion. Taken together, these measures reflected 
the overall level of positivity that a person expressed towards the clip. In contrast, self-
reported Cognitive Effort was not related to other survey measures, indicating that effort 
was experienced as a separate, unrelated phenomenon. This lack of statistical relationship 
is evidenced in Table 7. When examining the row or column for Cognitive Effort, the cor-
relations with SAMArousal, SAMValence, Transportation, and Enjoyment are found to be 
not statistically significant. 

Beyond the regression models, a specific analysis of narrator preference was con-
ducted to address potential gender-based patterns among the participants, which in-
cluded 20 women and 13 men. While the general preference for the female voice was 64%, 
representing 21 out of 33 participants, a distinct divergence emerged when segmenting 
by the participants’ gender. Among male participants, 77% (10 out of 13) expressed a pref-
erence for the female narrator voice. In contrast, female participants showed a more bal-
anced distribution, with 55% (11 out of 20) indicating a preference for the female voice 
and 45% (9 out of 20) opting for the male voice. This suggests that while the overall statis-
tical preference favors the female narrator, this is more heavily driven by the strong con-
sensus among male listeners, whereas female listeners demonstrate a much more divided 
stance regarding vocal gender. 

We also conducted correlations with physiological data to interpret and determine 
whether participants in this study interpreted their arousal positively or negatively. 

Phasic EDA was negatively correlated with all the self-reported measures (except 
cognitive effort), and Tonic EDA was negatively correlated with Transportation and En-
joyment. This suggests that objective physiological arousal during the audio-described 
clips in this study was experienced as “negative” arousal, which could be related to the 
difficulty of the experience or frustration. In contrast to EDA, Heart Rate was positively 
correlated with Transportation and SAMArousal, indicating that Heart Rate might have 
indexed the “positive” component of physiological arousal in this task. Finally, correla-
tions revealed that high frequency HRV was negatively correlated with SAMArousal, 
SAMValence and Transportation. Because EDA is a result of sympathetic autonomic ac-
tivity, while HRV is a result of parasympathetic activity, it appears that the activation of 
both branches of the autonomic nervous system during the clips was experienced “nega-
tively”. This is consistent with the notion that higher HRV is indicative of the need to 
engage in active emotional self-regulation. Consequently, it appears that participants in 
this study rated clips lower if they experienced more physiological components of emo-
tions and had to engage in self-regulation as a result. 

Taken together, these correlations successfully integrate the disparate variables, al-
lowing for a comprehensive understanding of the participants’ reception process. This 
integrated data approach is the essential foundation for the subsequent hypothesis testing 
presented in Section Hypothesis Testing. 
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Table 7. Correlations between the study variables. 

  1 2 3 4 5 6 7 8 9 
1 SAMArousal -         
2 SAMValence 0.83 * -        
3 Transportation 0.46 * 0.43 * -       
4 Enjoyment 0.53 * 0.57 * 0.50 * -      
5 Cognitive Effort −0.11 −0.11 −0.01 −0.11 -     
6 Phasic EDA −0.18 * −0.15 * −0.27 * −0.21 * 0.10 -    
7 Tonic EDA −0.07 −0.00 −0.21 * −0.20 * 0.15 * 0.67 * -   
8 Heart Rate 0.15 * 0.10 0.31 * 0.03 −0.02 0.13 0.13 -  
9 HRV −0.13 * −0.14 * −0.15 * −0.08 0.03 −0.07 −0.19 * −0.58 * - 

* p < 0.05. 

Collectively, these patterns highlight the interactions between different variables, 
giving a more integrated view of participants’ responses. These findings provide the basis 
for the hypothesis testing presented in the next Section Hypothesis Testing. 

Hypothesis Testing 

We tested the hypotheses regarding the gender of the voice in AD (Hypotheses H1a, 
H1b, H2a, H2b, and H3). The results of the panel regression analyses for these hypotheses 
are reported in Table 8. 

H1a: Compared to AD voiced by a male, AD voiced by a female causes less subjective cognitive 
effort, measured with self-report. 

H1b: Compared to AD voiced by a male, AD voiced by a female causes less objective cognitive 
effort, measured with heart rate. 

H2a: Compared to AD voiced by a male, AD voiced by a female is perceived as more pleasant, 
measured with self-reported valence, arousal, enjoyment and transportation. 

H2b: Compared to AD voiced by a male, AD voiced by a female is more emotionally salient, meas-
ured with phasic skin conductance and heart rate variability. 

H3: Compared to AD voiced by a male, AD voiced by a female is more cognitively engaging, meas-
ured with recall accuracy. 

The results provided support for Hypothesis H1a by showing that self-reported Cog-
nitive Effort decreases when the voice is female, with a significant negative coefficient (B 
= −0.80, p < 0.01). However, no effect of the voice gender was found for Heart Rate during 
the clips, giving no support for Hypothesis H1b. 

Consistently with the drop in perceived Cognitive Effort, participants found female 
voices more positive (B = 0.46, p < 0.01) and more arousing (B = 0.45, p < 0.01). However, 
the female voice did not affect Enjoyment or Transportation. This gave only partial sup-
port to Hypothesis H2a, showing that female voices are perceived as more pleasant. 

Furthermore, female voices elicited significantly lower Phasic EDA (B = −3.84, p < 
0.05). This result, in the context of the other findings, seems to suggest that female voices 
were less frustrating to participants. As such, we have not found support for Hypothesis 
H2b, which predicted that female voices would be more emotionally salient. On the con-
trary, it appears that the female voice was soothing. Finally, no significant effect was 
found for Hypothesis H3 (Cognitive Engagement, Recall Accuracy). 
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Table 8. Results of panel regression analyses for testing hypotheses. 

Dependent: 
Independent: 

H1a 
Cognitive  
Effort Self-

Report  

H1b 
Cognitive  

Effort Heart 
Rate  

H2a 
SAMValence  

H2a 
SAMArousal 

H2a 
Enjoyment  

H2a 
Transportation 

H2b 
Phasic EDA  

H2b 
Tonic EDA 

H2b 
HRV  

H3  
Engagement 

(Recall)  

Age  0.01 (0.02) −0.14 (0.09) 0.01 (0.02) −0.00 (0.01) 0.03 (0.08)  0.01 (0.08) 0.07 (0.10) 0.00 (0.01) 6.22 (2.56) * −0.01 (0.01) 

Sex  0.70 (0.74) 3.54 (2.78) 0.15 (0.73) 0.01 (0.69) 1.89 (2.88)  −0.48 (2.89) −0.67 (4.11) −0.31 (0.55) 
−287.3 (105.2) 

** −0.13 (0.22) 

Impairment  1.07 (0.84) 2.81 (3.30) −0.84 (0.83) −10.20 (0.78) −3.15 (3.27) −3.61 (3.28) −2.14 (5.26) −0.81 (0.66) −31.44 (143.1) −0.04 (0.19) 
Time  −0.09 (0.15) −1.06 (0.40) ** 0.02 (0.13) 0.19 (0.13) 0.51 (0.56) −0.62 (0.61) −0.88 (1.0) 0.06 (0.12) 68.59 (61.66) * −0.19 (0.06) 

Voice Gender  −0.80 (0.20) ** −0.19 (0.45) 0.46 (0.15) ** 0.45 (0.15) ** 0.08 (0.70) 0.03 (0.80) −3.84 (1.57) * 0.03 (0.17) 29.81 (0.09) −0.13 (0.09) 
Baseline HR    0.70 (0.18) **                 

Baseline Phasic 
EDA              1.02 (0.28) **       

Baseline Tonic 
EDA                0.79 (0.20) **     

Baseline HRV                 0.25 (0.09) **   
N  132 61 132 132 132 132 62 62 61 131 

Wald Chi  19.13 ** 67.89 ** 11.17 * 11.57 * 2.74 2.56 25.82 ** 25.71 ** 30.11 ** 13. 96 * 
** p < 0.01, * p < 0.05, p < 0.1. 
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Despite the mixed findings regarding affective responses, the results collected in the 
retrospective interviews showed a significant preference: 64% of participants preferred 
the female voice, compared to 36% who preferred the male voice. This clear preference 
aligns with the quantitative data showing reduced cognitive effort and higher self-re-
ported pleasantness for the female voice. Reasons often cited included the female voice 
being perceived as more “natural” and more “relaxing”, which corroborates the lower 
self-reported effort (H1a) and reduced negative physiological arousal (H2b) observed in 
the regression analysis. 

Regarding the synthetic voice, a vast majority of participants (95%) recognized the 
non-human nature of the narration. Only a minor proportion (20%) indicated that the syn-
thetic quality detracted from their overall enjoyment of the experience. 

Results of panel regressions analyses for testing hypotheses about the influence of 
voice gender (male vs. female) on cognitive effort and enjoyment of AD clips. 

5. Discussion 
Our results did not fully support the initial hypotheses in their entirety. It was con-

firmed that female voices reduce self-reported cognitive effort (H1a), measured using the 
Mental-Effort Rating Scale, and increase positive valence and subjective arousal (H2a), 
assessed via the Self-Assessment Manikin (SAM). However, at the physiological and nar-
rative immersion level, the impact was limited or non-existent. This finding suggests that 
while female prosody is perceived as inherently clearer and more pleasant, facilitating 
mental processing, this advantage does not automatically translate into greater narrative 
immersion (evaluated using the Transportation Questionnaire) or esthetic enjoyment 
(measured with the Aesthetic Experience Questionnaire). 

This partial result in H2a leads us to the same crucial distinction as in the creative 
AD study [5]: pleasantness and immersion are not synonymous with esthetic pleasure or 
deep narrative engagement. Participants may find the female voice more comforting and 
easier to listen to (as indicated by the reduction in cognitive effort and positive valence), 
but this is not sufficient to increase their connection with an abstract and non-linear work 
of art such as contemporary dance. Although vocal condition influenced valence and 
arousal ratings, we did not observe corresponding differences in enjoyment or transpor-
tation, suggesting that changes in basic affective appraisal did not translate into broader 
experiential outcomes in this dataset. 

The female voice proved to be less mentally demanding (H1a), which can be at-
tributed to the greater clarity and warmth of female prosody, a finding consistent with 
previous studies suggesting easier processing of female voices in narrative contexts [10]. 
Nevertheless, no significant differences were observed in heart rate (H1b), the physiolog-
ical indicator of cognitive load. This suggests that the physiological measures used may 
have been insufficient to capture subtle variations in the cognitive load imposed by voice 
gender, given the significant demands of the complex, multimodal, and abstract nature of 
the dance. 

The results also qualify our expectations regarding H2b. Relative to the male voice 
condition, the female voice was associated with lower phasic EDA, suggesting reduced 
sympathetic activation during reception. At the same time, the male voice condition 
showed comparatively higher phasic EDA, which may reflect greater autonomic engage-
ment while listening. Importantly, phasic EDA and HRV are valence-ambiguous: they can 
index multiple processes such as orienting, sustained attention, task effort, emotion regu-
lation, or increased cognitive demand, and they cannot be used to label an experience as 
“positive” or “negative” in isolation. For this reason, we interpret the physiological dif-
ferences cautiously and in relation to the converging qualitative evidence. In the retro-
spective interviews, participants more often characterized the male voice as “impersonal” 
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or “taxing,” whereas the female voice was more frequently described as easier to follow 
and more comfortable. Taken together, this pattern is consistent with the female voice 
reducing the effort or tension associated with processing abstract dance AD, and with the 
male voice eliciting higher activation potentially linked to increased attentional or cogni-
tive demands. This interpretation remains tentative and does not equate autonomic acti-
vation with negative affect; rather, it treats EDA/HRV as correlates of engagement and 
processing load that gain meaning only when triangulated with self-report. 

Despite limited findings in affective and physiological responses, retrospective inter-
views revealed a clear preference for the female voice: 64% of participants preferred this 
voice compared to 36% who opted for the male voice. This discrepancy between objective 
reception and stated preference is fundamental. It is plausible that this general trend is 
driven, in part, by familiarity, given that female voices conventionally predominate in 
various narrative and care contexts and are perceived as the standard or most comfortable 
option. It may also be related to the gender of the listener, given that, according to retro-
spective interviews, 10 of the 13 men (77%) and 11 of the 20 female participants (55%) 
preferred the female voice. This marked preference, justified by participants as more fa-
miliar, natural, and relaxing, corroborates the quantitative evidence of reduced cognitive 
effort (H1a) and the calming physiological effect observed through the reduction in phasic 
electrodermal activity (EDA). AD users, who already invest significant mental effort in 
image construction, prioritize the voice that facilitates this task and induces a state of 
lower negative arousal, even if that voice does not maximize their narrative immersion. 

Our results suggest that, in the context of dance AD, factors such as vocal comfort 
and decreased cognitive effort are more relevant variables for overall user satisfaction 
than mere emotional activation (arousal). Consequently, to optimize the user experience, 
a multimethod approach that integrates explicit user feedback, the artistic intent of poetic 
AD, and empirical evidence is needed to optimize the experience. 

6. Conclusions 
Our work is pioneering in analyzing the effects of narrator gender in AD applied to 

a highly abstract art form such as dance, and highlights the need to develop personalized 
AD strategies that consider not only linguistic content, but also prosodic and vocal char-
acteristics aimed at minimizing cognitive load. The results suggest that, in this context, 
factors such as vocal comfort and decreased cognitive effort are more relevant variables 
affecting overall user satisfaction than mere emotional activation. 

Notably, our findings also reveal that voice preference is influenced by the gender of 
the listener. While the female voice emerged as the overall preferred option, largely due 
to its impact on reducing cognitive load and its strong appeal among male participants, 
female listeners showed a more nuanced and divided preference. This suggests that a one-
size-fits-all approach to voice selection may be insufficient for artistic content, advocating 
for the implementation of user-selectable AD features where audiences can choose a nar-
rator that aligns with their individual perceptual comfort. 

In this sense, the empirical findings have immediate pedagogical and professional 
ramifications: in the field of AD practice, the evidence strongly supports the selection of 
female voices for abstract content that is cognitively demanding, favoring a vocal style 
characterized by low arousal and high clarity, while, at the training level, the results un-
derscore the need to formalize the teaching of vocal performance and prosody, treating 
the narrator’s voice as a critical variable in the quality of accessibility. Ultimately, by re-
ducing the cognitive barrier to entry through carefully informed vocal choices, this re-
search directly contributes to fostering greater acceptance and attendance of contempo-
rary dance among audiences with visual impairments. Despite the contributions of this 
study, several limitations should be considered when interpreting our results. The 
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recruitment of participants with visual impairments poses significant logistical and ethical 
challenges. Recruitment and retention often require tailored strategies, extended time-
lines, accessibility considerations, and institutional collaboration. Within this context, 
achieving larger sample sizes or implementing more complex physiological protocols re-
mains particularly demanding. 

A particularly relevant methodological limitation is that the emotional valence of the 
dance stimuli was not thematically analyzed or pre-rated in a time-segmented manner. 
This is crucial because the inherent affective response to abstract art is dynamic and het-
erogeneous, meaning the valence can shift even within a single piece. The affective con-
gruence between the dance content at any given segment and the AD delivery may have 
influenced participants’ segmented responses. Future research should therefore imple-
ment granular, segment-by-segment analysis of stimulus valence to fully control for this 
complex variable. 

Another critical methodological consideration is the utilization of synthetic voices. 
While this choice granted maximal control over linguistic content and ensured consistency 
across stimuli, it inherently limits the expressive range of the narration. Additionally, all 
ADs in this study employed a poetic style, which may limit the generalizability of the 
results to more neutral or informational forms of AD. 

Future research should therefore prioritize comparative studies involving both syn-
thetic and natural human voices to explore their respective affordances and implications 
for audience engagement, particularly in poetic and artistic AD contexts. Moreover, inter-
action effects could not be tested. Future research should adopt a factorial design to ex-
amine whether the interplay between vocal tone and narrative style produces additive or 
interactive effects. 
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Disability Language/Terminology Positionality Statement: In this paper, the authors have primar-
ily adopted person-first language (e.g., “participants with visual impairment”). This choice is 
grounded in the legal and theoretical framework of the UN Convention on the Rights of Persons 
with Disabilities and is congruent with the disciplinary context of Media Accessibility and Transla-
tion Studies in Spain. This terminology aims to emphasize the individuality and personhood of the 
participants, which aligns with the ethical and human-centric approach of the ADance project. 
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The following abbreviations are used in this manuscript: 

AD Audio Description 
SAM Self-Assessment Manikin 
TAV Audiovisual Translation Studies 
EDA Electrodermal Activity 
HRV Heart Rate Variability 
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