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Audiovisual correlates of basic emotions in blind and sighted people
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Abstract
This study is concerned with the expression and recogni-
tion of basic emotions in blind and sighted people. We
collected audiovisual recordings from blind and sighted
people who were asked to produce specific utterances in
such a way that they would fit different emotional con-
texts (i.e., angry, happy, sad, scared). In a perception
experiment, 75 sighted participants had to guess which
emotion from a blind or sighted person was enacted in
one of three conditions (audio-only, video-only, audio-
visual). While emotions expressed by sighted people
were comparatively more easy to judge in audiovisual
and video-only presentations, it turned out to be the case
that emotions of blind people were more often correctly
classified in the audio-only condition. Interestingly, the
general patterns in classification accuracy were remark-
ably similar across conditions, and across speaker type.
Index Terms: blind and sighted people, audiovisual
prosody, emotional expressions

1. Introduction
As is the case with many other forms of cognitive de-
velopment (Goswami 2008), there has been quite some
scholarly debate regarding the degree to which the ac-
quisition of linguistics skills is a matter of nature or nur-
ture: to what extent do people “naturally” learn a lan-
guage merely from being exposed to linguistic input from
their environment, and to what extent are they explicitly
taught about linguistic structures by people around them.
While this problem has been extensively addressed for
a range of phenomena (lexical, phonetic, grammatical),
similar questions have been asked about the acquisition
of nonverbal features, where nonverbal features comprise
both auditory (intonation, rhythm, loudness, ..) and vi-
sual forms (facial expressions, hand and arm gestures, ...).

One intriguing issue in particular is whether people
learn to produce facial expressions from mimicking other
people’s behavior, or because they are genetically predis-
posed to produce such expressions, very much like they
are borne with an ability to breath, swallow and suck.
To answer this, people have been specifically interested
in expressions produced by blind people (e.g. Dyck et
al. 2002; Galati et al. 1997, 2001; Matsumoto et al.
2009; Conti-Ramsden & Pérez-Pereira 1999). Indeed,

given that blind people have had no or only limited ac-
cess to visual input during their lives, it is interesting to
explore whether they produce any interpretable expres-
sions at all. Previous research in this area has been focus-
ing mainly on how such expressions might cue specific
emotions (Ekman 1994), and revealed that blind people
are indeed able to produce facial expressions for that par-
ticular purpose, suggesting that such expressive skills are
innate.

In line with previous research, the current paper will
address a number of questions that have not been prop-
erly answered in previous work. First, this study wants
to shed light on the relation between auditory and visual
cues to emotions in the expressions of blind and sighted
people. The assumption here would be that blind peo-
ple might compensate in their auditory cues what they
have failed to learn to show through their facial expres-
sions. The more specific question is whether their audi-
tory cues would then become more easily interpretable
for observers than the ones produced by sighted people.
In addition, if it is indeed the case that blind people dis-
play their emotions through audiovisual expressions, it
is interesting to find out whether their behavioral pat-
terns are similar to those of sighted people, i.e., whether
the success with which they display different emotions is
comparable to how sighted people do this.

To investigate such questions, the current study ex-
plores dynamic stimuli (audiovisual recordings of utter-
ances), which are arguably more ecologically valid than
those of many previous studies (e.g. still images without
sound). The current study consists of two parts. First,
we use a specific elicitation procedure to record audio-
visual expressions of basic emotions produced by blind
and sighted people. For this, we let people act different
versions of lexically identical utterances that fit different
emotional contexts. Second, the utterances are presented
to independent observers who have to rate the emotion
expressed in the utterances, in one of three conditions
(video-only, sound-only, video and sound).

2. Audiovisual recordings
2.1. Participants

Fifteen blind people (aged 34 to 74, M = 55.5, SD = 12.4)
(7 men, 8 women) took part in the study. They were



Figure 1: Stills of facial expressions of an angry, scared, sad and happy emotion produced by a blind (top) and sighted
(bottom) person.

all members of the NVBS, a nationwide organization for
blind people in the Netherlands, and came from different
regions of the Netherlands. Fourteen of the subjects were
(functionally) blind since birth, the other one was blind
since very early age. In addition, twenty sighted people
(one male, nineteen females) took part in the experiment.
The latter were all students at Tilburg University, who
took part for course credit. More demographic informa-
tion about them was missing, but they were all bachelor
students in the teaching programme.

2.2. Procedure

Both blind and sighted participants had to produce utter-
ances with a neutral content (e.g. Mijn buurman is ver-
huisd (My neighbour has moved)) in such a way that it
would fit different contexts, i.e., sad, angry, scared and
happy. To do this, the participants had to speak the sen-
tence after an introduction in which the experimentor first
mentioned a specific emotion (e.g. sad), and then de-
scribed a specific context that matched that emotion. For
instance, the “sad” context for the “neighbour” sentence
was introduced by the following description: “He had al-
ways been like a friend to me. And now he is gone.”
The “happy” context for that sentence was introduced like
this: “Finally I don’t need to listen to that loud music
anymore! I finally am able to sleep well!”. Along the
same lines, we created contexts for all 4 emotions for 4
different sentences, leading to 16 recordings of target ut-
terances per speaker. Care was taken to present the spo-
ken context in a neutral manner to the participant in order
not induce a specific style in the participant. The rea-

son to present participants with spoken contexts (rather
than written ones) was that this more easy to implement
for our blind participants. The complete procedure was
recorded on videotape with permission of the subjects.
Figure 1 shows some stills of a blind and sighted person
taken from utterances in the various emotional contexts.

2.3. Annotations

To get a first impression of the kinds of features blind
and sighted people display when producing the various
emotional utterances, their facial characteristics were an-
notated. Two independent coders broadly transcribed the
facial properties of the clips in terms of presence or ab-
sence of a number of clear features (e.g. speaker frowns,
speaker looks down, speaker moves lip corners up, ...).
In cases where the kappa-score between the two coders
was not sufficiently high, the presence or absence of a
feature was decided by consensus labeling. The annota-
tions revealed that blind and sighted people are remark-
ably similar in the kinds of facial features they use in the
various emotional contexts. To give a few conspicuous
examples (see also Figure 1): For both kinds of speakers,
it turned out to be the case that the happy emotion was
associated more often with a prototypical smile (lip cor-
ners up) and lifted eyebrows, whereas expressions with
the lip corners down occurred far less in the happy emo-
tion than in the others. Sad and angry emotions were
more often displayed with eyebrow frowns than the other
emotions. Both kinds of speakers more often turned their
heads down when displaying a sad emotion. While these
annotations only gave a first indication regarding possible



Table 1: Mean proportions of correct classifications for
emotions for sighted and blind people. Standard errors
are written between brackets.

Condition Emotion Sighted Blind
Video-only Scared .36 (.13) .26 (.10)

Angry .45 (.10) .22 (.11)
Sad .61 (.11) .53 (.11)
Happy .91 (.06) .62 (.15)

Audio-only Scared .31 (.09) .39 (.13)
Angry .39 (.11) .59 (.15)
Sad .75 (.14) .63 (.12)
Happy .85 (.09) .84 (.10)

Audiovisual Scared .49 (.18) .35 (.12)
Angry .57 (.09) .44 (.10)
Sad .76 (.11) .67 (.11)
Happy .95 (.05) .81 (.15)

visual cues, they do suggest that blind people indeed use
similar facial expressions as sighted people to distinguish
a few basic emotions. Given this, we set up a perception
experiment to investigate the cue value of such expres-
sions, and how they relate to the auditory features that
speakers also use to transmit specific emotions.

3. Perception test
3.1. Participants

Seventy-five subjects took part in the experiment. Those
were all students at Tilburg University. From two sub-
jects, the demographic information was missing. The
mean age of the other seventy-three subjects was 21.9
(SD = 4.4), ranging from 18 to 48. Twenty-one (28.8%)
were male, fifty-two (71.2%) were female. They were
randomly assigned to one of three conditions (audio-only,
video-only, audiovisual).

3.2. Procedure

Judges were shown video clips of the sentence “Mijn
buurman is verhuisd” produced in four emotional con-
texts (sad, angry, happy, scared). First, judges were
shown the set of utterances expressed by sighted people,
followed by the set of utterances expressed by blind peo-
ple. The stimuli of the blind speakers were shown after
those of the sighted people, as these were hypothesized to
be more difficult to judge. Two sets, one containing sixty
utterances of the target sentence expressed by sighted
people, and one containing all forty utterances of this sen-
tence expressed by blind people were used. Within these
two sets, utterances were randomized. Participants were
asked to judge which emotion was being expressed. They
could fill in their answer on a form as a multiple-choice
task where they had to choose between 4 emotions. None
of the participants had acted as speakers in the recording
sessions.

Table 2: Mean proportions of correct classifications of
emotions for sighted and blind people. Standard errors
are written between brackets.

Emotion Sighted Blind
Scared .39 (.15) .33 (.13)
Angry .47 (.12) .42 (.19)
Sad .70 (.14) .61 (.13)
Happy .90 (.08) .76 (.17)

3.3. Results

We first analysed the responses by conducting a repeated
measures ANOVA with condition (audio-only, video-
only, audiovisual) as between-subject factor, with sight
(blind, sighted) and emotion (sad, scared, happy, angry)
as within-subject factors, and with the proportion of cor-
rectly guessed emotions as dependent variable. Table 1
gives the proportion of correct responses for the factors
condition, emotion and sight. Note that almost all cells
have numbers above chance level (.25). There was a main
effect of sight: F(1,72) = 118.229, p < .001, η2p = .622.
Judges tended to give more correct answers for stimuli
produced by sighted people (M = .61, SE = .10) than for
those by blind people (M = .53, SE = .10). There was
also a main effect of emotion: F(3,216) = 396.788, p <
.001, η2p = .846. Happiness was most often guessed cor-
rectly (M = .83, SE = .10), followed by sadness (M = .66,
SE = .10), anger (M = .44, SE = .10) and scared (M =
.36, SE = .10). Finally, we found a main effect for condi-
tion: F(2,72) = 60.302, p < .001, η2p = .636. The clips
in the audiovisual condition got the most correct answers
(M = .63, SE = .10), followed by the clips in the audio-
only condition (M = .59, SE = .10) and the video-only
conditions (M = .49, SE = .10).

In addition, we found a significant 2-way interaction
effect between sight and emotion, even when the effect
size is relatively small: F(3,216) = 7.031, p < .001, η2p =
.089. As table 2 shows, the response patterns for the
different emotions for data from sighted and blind peo-
ple are very similar, but the difference in scores between
the emotions is larger for the stimuli from sighted peo-
ple than from blind people. More interestingly, there was
also a significant interaction between sight and condition:
F(2,72) = 64.729, p < .001, η2p = .643 (see also Table
3). In the video-only and audiovisual conditions, people
tended to give more correct answers for data of sighted
people (M = .58, SE = .10 and M = .69, SE = .10, re-
spectively) than for those of blind people (M = .40, SE
= .13 and M = .57, SE = .13 respectively). In the audio-
only condition, however, judges were better in judging
the emotions of blind people (M = .61, SE = .13) than
those of sighted people (M = .57, SE = .10).

Finally, it is revealing to look at the way emotions
were confused in the perception task. Overall, it turned
out that the three negative emotions got poorer scores



Table 3: Mean proportions of correct classifications for
emotions in different conditions for sighted and blind
people. Standard errors are written between brackets.

Condition Sighted Blind
Visual .58 (.10) .40 (.13)
Auditory .57 (.10) .61 (.13)
Audiovisual .69 (.10) .57 (.13)

than the positive one, both for data from blind and sighted
people. For the sighted actors, fear and anger were
confused with sadness in all three presentation condi-
tions. For the blind actors, fear and anger were confused
with sadness in the video-only condition, whereas in the
audio-only and audiovisual presentation conditions, fear
was only confused with sadness, for data of blind people.

4. General discussion

This study was concerned with the expression and recog-
nition of basic emotions in blind and sighted people. We
collected audiovisual recordings from blind and sighted
people who were asked to produce specific utterances in
such a way that they would fit different emotional con-
texts (i.e., angry, happy, sad, scared). In a perception
experiment, 75 sighted participants had to guess which
emotion from a blind or sighted person was enacted in
one of three conditions (audio-only, video-only, audio-
visual). While emotions expressed by sighted people
were comparatively more easy to judge in audiovisual
and video-only presentations, it turned out to be the case
that emotions of blind people were more often correctly
classified in the audio-only condition.

Interestingly, the general patterns in classification ac-
curacy were remarkably similar across conditions, and
across speaker type. Both for blind and sighted people
it was the case that the happy emotion is most clearly
expressed, and the emotions sad and scared are confused
more often with each other than with other emotions. It is
hard to speculate on why the distributional results turned
out to be like this. It could be that happiness has clearer
audiovisual correlates simply because people are more
experienced in showing this emotion, being more socially
acceptable than showing the other ones. However, that
would be in conflict with the idea that showing emotions
like anger would be more important from an evolution-
ary perspective (Ekman 1994). Maybe these results are
simply due to the fact that happiness is more easily in-
terpretable because it was the only positive emotion, and
in that sense more clearly distinguishable from the other
three that are all negative. In any case, this then begs
the question as to how blind and sighted people signal
and interpret a range of other emotions. Those could also
include what has been termed social emotions, i.e., emo-
tions that regulate social interactions between people, and

that often tend to differ between cultures and settings. In
that respect, we are setting up research in which we aim to
investigate how people show their confidence level about
an answer they give to an easy or difficult question. As
we have argued before (e.g. Swerts & Krahmer 2005),
the expression of (un)certainty is a typically social skill
that people need to acquire as part of their development,
as they grow older. To investigate this, one would have to
exploit methods that are more ecologically valid than the
acting procedure we used here (Swerts & Krahmer 2008;
Krahmer & Swerts 2011). Related to this, note that the
expressions people displayed in our experiment were not
spontaneous, but posed (acted). In the future, it would be
interesting to explore how results from the current inves-
tigation generalize to more natural settings.
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