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Chapter 1
General introduction

Prologue
Imagine that you are on your own, during a trip in a remote area of Asia. After a
couple of days, you start to experience serious stomach pains. In the hospital, you try
to explain how you feel to the doctors, but no one speaks a language you know, and
the only thing you can do is point at your stomach to indicate where the pain is. After
a lot of hustle, and ‘talking with your hands’, you are finally able to make clear to the
nurse that you would like something to drink by making a drinking gesture and that
you would like to call your family by pretending to hold a phone. You feel frustrated,
helpless, and although surrounded by people, very isolated.
◊
This example gives you an idea of what it is like to communicate without being able
to use language, which is something that people with aphasia (PWA) have to face on
a daily basis. They have language difficulties as a result of acquired brain damage
(Goodglass, 1993). Consequently, their communication is affected. Their problems
can vary from subtle difficulties with finding the right words to not being able to say
anything at all. Using gestures, as in the example above, such as pointing to the
stomach, pretending to drink and pretending to hold a phone, may support PWA’s
communication. Intuitively, this seems an excellent solution. However, it is important
to note that gesture and speech are probably related processes (de Ruiter, 2000; Kita
& Özyürek, 2003; Krauss, Chen, & Gottesman, 2000; McNeill, 1992). This raises the
question whether PWA are able to produce gestures in the same way as
non-brain-damaged people (NBDP) do and whether these gestures can convey
information useful for their communication.
Although previous studies have looked into the use of gestures by PWA (see Rose,
2006; Rose, Raymer, Lanyon, & Attard, 2013), many questions remain unanswered:
How much information is conveyed in gestures produced by PWA? Do PWA produce
the same gestures as NBDP? And, if they do not, which factors influence gesture
ability in PWA? In this dissertation, we attempt to provide an answer to these
questions and we will look both at gestures that accompany speech, so-called
co-speech gestures or gesticulation, and gestures that, like in the example above, are
produced in the absence of speech, called pantomimes. The present chapter provides
an introduction to aphasia and the use of gestures by PWA as compared to NBDP.

Aphasia
For most speakers, the left cerebral hemisphere is dominant for language production
and comprehension (Ingram, 2007). Specific brain areas in the left hemisphere, such
as the inferior frontal gyrus (IFG), a region deep within the posterior aspect of Sylvian
fissure at the boundary between the parietal and temporal lobes (Sylvian–parietal–
temporal, or SPT), superior temporal gyrus (STG), middle temporal gyrus (MTG) and
inferior temporal gyrus (ITG), are involved in language processing (Friederici &
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Alter, 2004; Hagoort, 2005; Hickok & Poeppel, 2004), see Figure 1.1. Damage to one
or more of these areas, will most likely result in aphasia. Aphasia is an acquired
disorder, usually the result of brain damage caused by a stroke. Annually,
approximately fifteen million people suffer a stroke worldwide (Mackay, Mensah,
Mendis, & Greenlund, 2004). Of all stroke survivors, between thirty and forty percent
suffer from aphasia (Engelter et al., 2006; Laska, Hellblom, Murray, Kahan, & Von
Arbin, 2001; Pedersen, Stig Jørgensen, Nakayama, Raaschou, & Olsen, 1995). While
no exact numbers are available for the Netherlands, the incidence of
Substantial recovery may occur, especially in the first three to six months after the
stroke (Hamilton, Chrysikou, & Coslett, 2011) and therapy can improve PWA’s
communicative abilities (Brady, Kelly, Godwin, & Enderby, 2012). Even though
approximately forty percent of the patients show considerable recovery in the first
three months after their stroke, many will have to live with moderate to severe
language impairments for the rest of their lives (El Hachioui et al., 2013; Maas et al.,
2012; Pedersen et al., 1995). Currently, it is estimated that the prevalence of aphasia,
i.e. the number of people living with aphasia, is 30.000 people in the Netherlands
aphasia is estimated at 10,000 new cases occurring every year (Berns et al., 2015).
This number is expected to increase due to aging of the population, conform the
expected increase of stroke patients from 186,000 in 2013 to 343,000 in 2040 in the
Netherlands (Blokstra, Over, & Verschuren, 2015). In the stroke population, the
presence of aphasia is associated with reduced rates of functional recovery (Engelter
et al., 2006), reduced likelihood of returning to employment and reduced quality of
life (Cruice, Worrall, Hickson, & Murison, 2003; Hilari, Wiggins, Roy, Byng, &
Smith, 2003).

IFG (left)
articulatory-based
speech codes

SPT (left)
Sensori-motor
transformation
aditory-motor
mapping

MTG/ITG (left)
sound-meaning
interface lexical
activation
Figure 1.1. Left lateral view of the brain depicting brain areas involved in language processing:
inferior frontal gyrus (IFG), a region deep within the posterior aspect of Sylvian fissure at the
boundary between the parietal and temporal lobes, (Sylvian–parietal–temporal, or SPT), superior
temporal gyrus (STG), middle temporal gyrus (MTG) and inferior temporal gyrus (ITG), as
proposed by Hickok and Poeppel (2004)
STG (bilateral)
acoustic-phonetic
mapping
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Figure 1.2. Composite model for the recognition and production of spoken and written words as
presented by Ellis and Young (1996)

Depending on the size and location of the lesion, the symptoms of aphasia may differ
and can be more or less severe (Brady et al., 2012; Hamilton et al., 2011).
Traditionally, aphasia has been classified into different aphasia types. Of these, the
most commonly known are Broca’s and Wernicke’s aphasia (Geschwind, 1972).
Broca’s aphasia is characterized by non-fluent, effortful and agrammatic speech in
combination with relatively good auditory comprehension. Individuals with
Wernicke’s aphasia on the other hand, tend to produce fluent speech with
phonological and/or semantic errors (such as “tafle” or “chair” instead of ‘Table’),
combined with marked auditory comprehension deficits (Goodglass, 1993). Although
this classification can be useful in grouping specific impairments together, it has also
been criticized. Both researchers and clinicians have moved away from this taxonomy,
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as substantial individual variability is observed in patients’ linguistic profiles, which
in many cases do not match exactly with one of the aphasia types mentioned above
(Caramazza, 1984; Ferro & Kertesz, 1987; Poeppel & Hickok, 2004; Schwartz, 1984).
It is thought to be more important to identify exact linguistic and cognitive profiles of
PWA and describe which components of language processing are affected. Figure 1.2
shows the model for word production and comprehension by Ellis and Young (1996),
which is often used in clinical practice to determine which linguistic processes are
impaired in PWA. Central in this model, and of main interest for this dissertation, is
the semantic system. The model proposes several steps to access a word’s
representation in the semantic system when reading or hearing it and several steps to
translate these representations into a spoken or written word. Each of these steps can
be affected in aphasia. Consequently, aphasia can manifest itself in various ways:
impacting speaking, understanding speech, reading and/or writing.
e communicative impairment of PWA gives rise to the question whether gesture
could potentially support their communication. Could gesture partly convey, or even
completely replace information missing in the speech of PWA? Besides the clinical
relevance, the gestures produced by PWA are also interesting from a theoretical
perspective, as it can shed light on the relation between the production of language
and the production of gestures. It is assumed that these processes are, at least partly,
related (de Ruiter, 2000; Krauss, 1998; McNeill, 1992; Özyürek, Kita, & Allen, 2001).
The model of de Ruiter (2000) presumes that these processes are only partly linked
and that PWA could compensate for information missing in their speech, also see de
Ruiter and de Beer (2013) and Rose (2006) for a more elaborate discussion of how
different models make predictions for the communication of PWA. In this
dissertation, we assume that both for the production of speech and gestures, mental
representations need to be accessed in the semantic system. Thus, semantic processing
is probably a factor influencing gesture ability by PWA.

Gesture in aphasia
Paul Broca (1824-1880) is famous in the field of aphasiology and beyond for
linking a specific area in the left hemisphere of the brain, today known as Broca’s
area, to the ability to produce speech. One of his famous patients, known as ‘Mr.
Tan’, produced hardly any speech, except for the repetition of the syllable “tan”.
In his description of Mr. Tan, Broca already noticed that his patient used gestures
in trying to communicate his ideas:
“To the questions that I addressed to him the next day on the origin
of his malady, he responded only with the monosyllable tan,
repeated two times in sequence, and accompanied by a gesture of
his left hand.” (Broca, 1861, translation by Green, 2000).
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Clearly, this is a very limited description of the produced gesture. The mere
observation that Mr Tan produced a gesture, does not mean that his gesture production
was unimpaired. Most importantly, it remains unclear whether the gesture was
comprehensible, and Mr. Tan’s communicative attempt was successful.

Gesture modes, types & representation techniques
Speakers produce gestures spontaneously alongside speech. These gestures are
commonly referred to as co-speech gestures (McNeill, 1992). After Broca, many other
scholars found that PWA’s speech is often accompanied by co-speech gestures, just
as the speech of NBDP (Cicone, Wapner, Foldi, Zurif, & Gardner, 1979; Cocks,
Dipper, Pritchard, & Morgan, 2013; de Beer et al., in press; Feyereisen & Seron, 1982;
Mol, Krahmer, & van de Sandt-Koenderman, 2013; Pritchard, Dipper, Morgan, &
Cocks, 2015; Sekine & Rose, 2013; Sekine, Rose, Foster, Attard, & Lanyon, 2013).
Within the group of co-speech gestures, McNeill (1992) distinguishes four gesture
types: iconic, metaphoric, deictic and beat. The latter, beats, are movements that do
not represent a discernible meaning, and they often follow the intonation pattern in
speech (Krahmer & Swerts, 2007; McNeill, 1992). The other three gesture types are
meaningful (McNeill, 1992), and therefore potentially useful for PWA to support their
communication. Iconic gestures have an iconic, or form relationship to the concept
they refer to. For instance, the iconic gesture of pretending to drink is very similar to
the real action of drinking. Metaphoric gestures are iconic as well, but these refer to
abstract concepts. For instance, two fists bouncing against each other can refer to
‘clashing arguments’ in a ‘heated discussion’. Deictics are pointing gestures that refer
to a certain referent, for example, pointing at one’s stomach. Studies showed that
PWA not only produce more co-speech gestures than NBDP (Carlomagno, Pandolfi,
Marini, Di Iasi, & Cristilli, 2005; Pritchard et al., 2015; Sekine & Rose, 2013), they
also produce more of these meaning laden gestures (Behrmann & Penn, 1984; Cocks
et al., 2013; Goodwin, 1995; Goodwin & McNeill, 2000; Kemmerer, Chandrasekaran,
& Tranel, 2007; Kong, Law, Wat, & Lai, 2015; Rose & Douglas, 2003; Sekine &
Rose, 2013; Sekine et al., 2013).
Particularly the use of iconic gestures could be useful for PWA’s communication,
as the use of iconicity enables the creation of new gestures (e.g. Perniss, Thompson,
& Vigliocco, 2010). This is in contrast to, for instance, emblems, which are restricted
to the available emblems in a certain culture, or deictics which are restricted to the
available referents in the near environment. Within the category of iconic gestures
there are various ways in which information can be depicted iconicly. Müller (1998)
describes four modes of representation, or representation techniques: the hands can 1)
imitate the performance of an everyday action, such as pretending to drink or use a
telephone, 2) mould the shape or size of a referent, such as holding the hands at a
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specific distance from each other, palms towards each other, to indicate the size of a
box, 3) draw the outline of a referent, mostly by using the index finger, such as
drawing a circle in the air, to refer to a round window, and 4) portray a certain entity,
such as showing the index finger in front of one’s mouth to represent a toothbrush.
Mol et al. (2013) found that the co-speech gestures of PWA, in their responses to a
communicative scenario, differed from NBDP in the type of representation techniques
they produced. This suggests that it is important to look in more detail at the iconic
gestures produced by PWA, distinguishing between different representation
techniques. If PWA cannot produce these techniques in the same way as NBDP, this
may hinder their use of gestures to support their communication.
Besides identifying the gesture types and representation techniques produced by
PWA, recent work has also shown that PWA’s co-speech gestures can be
comprehensible for interlocutors, and can convey information that is absent in PWA’s
speech (de Beer et al., in press; Hogrefe, Ziegler, Wiesmayer, Weidinger, &
Goldenberg, 2013; Rose, Mok, & Sekine, in press), even though they are less
comprehensible than NBDP’s gestures (Mol et al., 2013). For clinical practice it
would be relevant to know how the use of different representation techniques relates
to the comprehensibility of PWA’s gestures.
Most research addressing the use of gestures in PWA has looked at the use of
co-speech gestures. It is important to note though, that PWA can also produce gesture
in absence of speech. This conscious use of gesture in absence of speech is called
pantomime (McNeill, 2000), also sometimes referred to as silent-gesture (Özçalışkan,
Lucero, & Goldin-Meadow, 2016; Padden et al., 2013). Some studies restricted their
definition of pantomime to the enactment of a certain movement by a person, an
animate object (de Ruiter, 2000; Kendon, 2004), or inanimate object (GoldinMeadow, So, Özyürek, & Mylander, 2008). Also, in some other studies pantomimes
can accompany speech (Özyürek, 2012; Sekine & Rose, 2013; Sekine et al., 2013).
For the studies in this dissertation we used McNeill’s definition and we included all
gestures produced in absence of speech:
“Pantomime is difficult to define, but generally means a significant
gesture without speech, a dumb show (to paraphrase the OED
[Oxford English Dictionary]). It’s a movement, often complex and
sequential, that does not accompany speech and is not part of a
gesture ‘code’. A simple example would be twirling a finger around
in a circle after someone asks, “What’s a vortex?””
The production process of pantomimes differs (partly) from the production of the
more spontaneous co-speech gestures, as pantomime is consciously produced, and is
not as tightly linked to speech production (Goldin-Meadow et al., 2008).
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Consequently, the use of both gesture modes might differ in PWA, but clinicians are
probably not aware of the differences between these two gesture modes. What’s more,
the focus on co-speech gestures in the literature does not match with the way clinicians
have incorporated gesture in their therapies. Most gesture therapies focus on training
PWA to use a specific set of gestures in the absence of speech, i.e., pantomime (Caute
et al., 2013; Coelho, 1990; Daumüller & Goldenberg, 2010; Marshall et al., 2013;
Raymer et al., 2006; Rodriguez, Raymer, & Gonzalez Rothi, 2006; Rose & Douglas,
2006). It remains unclear whether findings for co-speech gestures can be generalized
to the production of pantomimes. Just as knowledge of linguistic production is needed
to develop linguistic therapy (e.g. de Jong-Hagelstein et al., 2011; Doesborgh et al.,
2004; Howard, Patterson, Franklin, Orchard-Lisle, & Morton, 1985), knowledge on
pantomime production is essential for providing adequate pantomime therapy. We
know very little about how PWA produce pantomimes. In fact, very little is known on
how NBDP produce pantomime. Therefore, one of the central aims of this dissertation
concerns finding out how PWA produce pantomime, how comprehensible these
pantomimes are and how this compares to the use of pantomimes by NBDP.

Influencing factors
PWA show considerable variation in their linguistic profiles and gesture abilities
(Sekine & Rose, 2013; Sekine et al., 2013). Consequently, rather than comparing
PWA as a group to NBDP, it is important to determine factors that can explain this
individual variability.
Firstly, as discussed above, speech and gesture are thought to be highly related
processes. The semantic system probably plays a central role in the production of
speech (Figure 1.2, Ellis & Young, 1996), but also in the production of gesture. The
finding that a semantic impairment has an impact on the diversity of hand gestures
produced by PWA when retelling a cartoon supports this (Cocks et al., 2013; Hogrefe,
Ziegler, Weidinger, & Goldenberg, 2012). Considering that different representation
techniques can convey different sorts of semantic information (for instance,
information on shape or use of an object), it would be interesting to find out how a
semantic impairment relates to the use of different representation techniques.
Secondly, brain damage of PWA is not necessarily restricted to the language areas
of the brain, but can also affect motor areas (Langhorne, Coupar, & Pollock, 2009),
which may also have consequences for gesture production. For instance, a
hemiparesis frequently co-occurs with aphasia (Brust, Shafer, Richter, & Bruun,
1976). Consequently, some PWA can only use their non-dominant, left hand, to
produce gestures. Another important factor is apraxia. Apraxia is an impairment in
performing learned purposeful movements (Gonzalez Rothi, Ochipa, & Heilman,
1991) and it frequently co-occurs with aphasia (Goodglass & Kaplan, 1963). It is
usually assessed with a test of pantomime of tool use, in which individuals are asked

14 | Chapter 1

to pretend to use an object. For instance, they are asked to pretend to brush their teeth
using a toothbrush (e.g. Goldenberg, Hermsdörfer, Glindemann, Rorden, & Karnath,
2007). Studies have reported contradictory results in that some studies report that
apraxia does not influence the use of co-speech gesture (Borod, Fitzpatrick, HelmEstabrooks, & Goodglass, 1989; Lausberg, Davis, & Rothenhäusler, 2000; Rose &
Douglas, 2003), whereas others showed that apraxia does influence the use of gestures
(Goodglass & Kaplan, 1963; Hogrefe et al., 2012; Hogrefe et al., 2013; Mol et al.,
2013). Furthermore, it remains unclear how apraxia influences different
representation techniques and pantomime tasks that do not explicitly require
pantomime of tool use.

Focus and outline
The field of gesture studies is a relatively young field as compared to the study of
aphasia. To illustrate this, in the year of publishing this dissertation, 2016, the
International Society for Gesture Studies organized her 7th conference. In the same
year the 54th conference of the Academy of Aphasia is held. As yet, we still know
very little on why and how gestures are produced or how gesture production is related
to the production of speech. This highlights the complexity of the study of gestures
produced by PWA.
In the studies presented in this dissertation, we aimed to find out of how PWA
produce pantomime and co-speech gestures and how these contribute to their
communication. Besides informing clinical practice on how PWA use these two
gesture modes, another aim of this dissertation was to unite the field of gesture studies
on the one hand and clinicians working with aphasia on the other. Knowledge about
which processes are involved in producing co-speech gestures and pantomimes can
inform clinicians on how best to use these gesture modes in clinical practice. On the
other hand, impairments in the use of co-speech gestures and pantomimes by PWA
can inform theoretical models on how the production of pantomime, co-speech
gestures and speech production are connected.
This dissertation contains five studies, described in five chapters, which are all
based on papers that have been published (chapters 3 and 5) or submitted for
publication in peer-reviewed scientific journals (chapters 2, 4, and 6). Being
self-contained publications, each chapter has its own abstract, introduction, discussion
and reference list. Consequently, some redundancy in the respective chapters is
unavoidable. Given that the chapters have been published in, or are submitted to
different journals, each with its own requirements, there may be small stylistic
differences between the chapters.
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Each of the chapters contributes to answering the three research questions that are
central to this dissertation:
RQ1 How informative are pantomimes and co-speech gestures produced by
PWA?
RQ2 Which representation techniques do PWA use when producing pantomime
and co-speech gesture?
RQ3 Which factors influence the production of pantomime and co-speech
gesture by PWA?
The different chapters each provide a different perspective on each question. Chapter
2 looks at co-speech gestures produced by PWA during a semi-structured interview.
For this study we used a readily available database collected for a different study by
Sekine and colleagues (2013; 2013). Chapter 3 compares the co-speech gestures and
pantomimes produced by a specific individual with aphasia in different
communicative settings: retelling a cartoon and naming a series of objects. The main
focus of this dissertation is on pantomime. Chapters 4, 5 and 6 present the results on
our studies on the production and comprehension of pantomime. Chapter 4 describes
the pantomimes NBDP produced to depict a set of pictures of objects. Chapter 5
describes the different representation techniques PWA produced when pantomiming
the objects depicted. These results are compared to the representation techniques
NBDP produced, as described in chapter 4. Finally, chapter 6 presents a study
investigating the comprehensibility of pantomimes produced by PWA. This
dissertation ends with a general discussion (chapter 7) in which we provide an answer
to the three main research questions of this dissertation and we indicate future research
directions and clinical implications of our findings.
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Chapter 2
Information in co-speech gesture as compared
to information in aphasic speech

This chapter is based on a manuscript submitted for publication to a peer-reviewed
scientific journal: van Nispen, K., van de Sandt-Koenderman, W.M.E., Sekine, K.,
Krahmer, E. & Rose, M. (under review). Part of the message comes in gesture: How
information is conveyed in gesture as compared to speech by people with aphasia.
Aphasiology

Abstract
Background: Studies have shown that the gestures used by people with aphasia
(PWA) can convey information useful for their communication. However, the exact
significance of the contribution to message communication via gesture remains
unclear. Furthermore, it remains unclear how different gesture types and
representation techniques impact message conveyance.
Aim: The present study aimed to investigate the contribution of gesture to PWA’s
communication. We specifically focussed on the degree to which different gesture
types and representation techniques convey information absent in the speech of PWA.
Methods: We studied the gestures produced by 46 PWA and nine non-brain-damaged
participants (NBDP) during semi-structured conversation. For each of the different
types of gestures and representation techniques we identified whether these conveyed
information that was similar to information in speech, additional to information in
speech or essential, i.e. information that was absent in speech. We focused on the
essential gestures.
Results: For PWA a fifth of their gestures were essential. Despite individual
differences between PWA, the majority used more essential gestures than NBDP, who
used limited amounts of essential gestures. Essential information was mostly
conveyed by specific gesture types: Pointing, emblems and iconic gesture. Within the
group of iconic gestures, handling and enact, but also object and shape gestures were
often essential.
Conclusions: Our findings suggest that a great proportion of gestures used by most
PWA convey information essential for understanding their communication. In their
communication advice, speech language therapists could draw attention to specific
gesture types to make sure that interlocutors pay more attention to these gestures when
communicating with people with aphasia.
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Introduction
Studies have shown that people with aphasia (PWA) may use various informative
gesture types (Behrmann & Penn, 1984; Cocks, Dipper, Pritchard, & Morgan, 2013;
Goodwin, 1995; Goodwin & McNeill, 2000; Kemmerer, Chandrasekaran, & Tranel,
2007; Kong, Law, Wat, & Lai, 2015b; Rose & Douglas, 2003; Sekine & Rose, 2013;
Sekine, Rose, Foster, Attard, & Lanyon, 2013) and representation techniques (chapter
5; Mol, Krahmer, & van de Sandt-Koenderman, 2013). However, the observation that
PWA use informative gestures, in itself, does not show that these gestures actually
convey information that is not conveyed through the speech of PWA. Recently,
various studies have therefore tried to explore how the information conveyed in
PWA’s gestures contributes to their communication (de Beer et al., in press; Hogrefe,
Ziegler, Wiesmayer, Weidinger, & Goldenberg, 2013; Mol et al., 2013; Rose, Mok,
& Sekine, in press). There are some difficulties in examining how information from
gesture and speech are conveyed in PWA. Firstly, it can be difficult to determine the
exact meaning conveyed in PWA’s speech. Secondly, it is also particularly difficult
to determine the exact meaning of a gesture in spontaneous communication (certainly
when compared to, for example, picture description where the referents are shared).
To overcome these difficulties, the present study presents a new method to assess how
information conveyed in gesture relates to information conveyed in speech. Basing
ourselves on a coding scheme developed by Colletta, Kunene, Venouil, Kaufmann,
and Simon (2009) for analysing gestures used by children, we developed a coding
scheme which compares the information in gesture to the information in speech.
Adding to previous studies, this method will enable us to quantify the contribution of
gesture is for PWA’s communication. By determining how the information conveyed
in gesture compares to the information conveyed in speech we aim to investigate how
different gesture types and representation techniques contribute to PWA’s
communication.

Gesture types and representation techniques in aphasic
communication
Gestures naturally co-occur with the production of speech (McNeill, 1992). Within
these co-speech gestures one can distinguish between two main gesture categories:
gestures that are meaning-laden and gestures that are not. The latter category consists
mainly of so-called beat gestures. These are repetitive single-stroke movements which
do not present a discernible meaning and they often follow the intonation pattern in
speech (Krahmer & Swerts, 2007; McNeill, 1992). Other gesture types are meaningful
and therefore potentially useful for PWA to support their communication. Within the
category of these meaning-laden gestures, the following gesture types are
distinguished: emblems, deictics, iconic gestures and metaphoric gestures. Emblems
have a conventional meaning within a certain culture, such as the thumbs up gesture
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in the Dutch and English culture (McNeill, 1992). deictics or pointing gestures can
also be highly informative, indicating something in the environment (McNeill, 1992).
Individuals can point to referents, pointing to their arm or pointing to something on
the table, but also distant referents, for instance, pointing to the wall to indicate the
neighbours or something outside, or abstract referents, for instance pointing to the sky
to refer to ‘heaven’. Iconic gestures have an iconic or form relationship to the concept
they refer to (McNeill, 1992; Müller, 1998; Perniss, Thompson, & Vigliocco, 2010).
For instance, the iconic gesture of pretending to drink is very similar to the real
activity of drinking. Metaphoric gestures are iconic as well but these refer to abstract
concepts (McNeill, 1992). For instance, two fists bouncing against each other can
refer to ‘clashing arguments’ in a heated discussion. Among these gestures types,
iconic gestures could be particularly useful for PWA’s communication. Whereas, for
instance, emblems are limited to the available emblems within a culture, iconic
gestures can potentially be created freely and understood in the absence of a spoken
context (McNeill, 1992; Müller, 1998; Perniss & Vigliocco, 2014). Sekine and
colleagues (2013; 2013) have given an extensive description of the different gesture
types PWA use. They reported, for example, that individuals with Wernicke’s aphasia
produced a low number of meaning-laden gestures, such as emblems and iconic
gestures, and a high number of beats and metaphoric gestures, which are less
communicatively meaningful. By contrast, they found that individuals with Broca’s
and conduction aphasia produced high levels of meaning-laden gestures (concrete
deictic, iconic gestures, emblems, and number gestures). Considering these
communicative properties of different gesture types and techniques, it is important to
determine the degree to which they contribute to PWA’s communication.
Within the category of iconic gestures, Müller (1998) makes a sub-classification of
various representation modes. For example, the hands can imitate the performance
of an everyday activity, which can be a transitive action or an intransitive action,
for instance, pretending to drink or pretending to dance. One could also mould
or draw the shape or size of a referent. Finally, one could use the hands to portray
a certain entity, such as moving the index finger in front of one’s mouth to
represent a toothbrush. Various techniques can be used to depict a certain
referent (see chapter 4), but the communicative value of these techniques may
differ (see chapters 4 and 6). For instance, drawing the outline of the shape of a
toothbrush might be less informative or more difficult to interpret correctly by
an interlocutor than pretending to use a toothbrush.
Mol et al. (2013) found that in the co-speech gestures produced by PWA during
responses in a communicative scenario more techniques depicting a shape occurred,
whereas people without brain damage more often also produced other techniques,
such as imitating the performance of every day activity. Similar findings were found
in chapter 5 for PWA using gestures in absence of speech to name a set of pictures.
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Taken together, these studies suggest that different gesture types and different
representation techniques vary in the type of information they can convey. Given that
we know that PWA use various, different gesture types and representation techniques,
it is important to know how these different gesture types contribute to communication.

Information in aphasic gesture
Although studies such as those by Sekine and colleagues (2013; 2013), have shown
that PWA use gesture types in conversation that can be informative, it remains
unknown what the exact contribution is of gesture to PWA’s communication,
particularly for spontaneous communication. Studies that have examined the
information conveyed by PWA showed that judges derived more information from
stimuli in which speech and gesture were presented combined as compared to speech
only conditions (de Beer et al., in press; Mol et al., 2013; Rose et al., in press). These
studies, however, mostly looked at specific scenarios and judges could rely on very
specific contexts regarding the meaning of the utterances. For example, judges had to
choose between a limited number of scenarios for determining the meaning of
communication (Hogrefe et al., 2013; Mol et al., 2013). Although communicative
context can help in determining the meaning of a gesture, the settings in these studies
are not particularly akin to real-life, as during daily conversation interlocutors would
not have such options to choose from to identify the meaning of a gesture. In the
studies by de Beer et al. (in press) and Rose et al. (in press), the researchers first
identified the meaning of a gesture based on its communicative context. They did this
for gestures for which the context disambiguated the meaning. Then in their
experiments they showed the gestures to naïve judges with limited additional context,
and determined whether these judges were able to correctly identify the ambiguous
meaning in different conditions (speech only or gesture and speech combined). They
found that PWA’s communication was best understood when both speech and gesture
were available to the judges.
The difficulty that arises when addressing spontaneous communication is that the
meaning of gesture is not standardized and there are no validated tools to investigate
spontaneous gesture use. For analysing speech, there are some validated measures
available, such as the spontaneous speech analysis of the Akense aphasia test (AAT,
Graetz, de Bleser, & Wilmes, 1991) or Western Aphasia Battery (WAB, Kertesz,
1982). Such a measure does not yet exist for analysing spontaneous gesture use of
PWA. A close alternative would be to code gestures for their communicativeness.
One early attempt to code the information in gesture was Herrmann, Reichle,
Lucius-Hoene, Wallesch, and Johannsen-Horbach (1988), who determined the
communicative functions of non-verbal behaviours (including hand gestures, but also
other body movements) of seven PWA with global aphasia in an interaction with their
partners. They found that PWA employed nonverbal behaviour significantly more
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often in the absence of speech than their partners. Their analysis focused mainly on
the balance between communication modes: whether speech and gesture were used
simultaneously, separately or consecutively and less on the information conveyed in
each modality. In a more recent study Kong et al. (2015b) determined the
communicative value of various gesture types used by 48 Cantonese PWA and
showed that PWA’s content-carrying gestures, including iconic, metaphoric, deictic
gestures, and emblems, served the function of enhancing language content and
providing information additional to the language content. They found a significant
correlation indicating that PWA with more severe aphasia produced more co-speech
gestures than PWA with less severe aphasia. They did not report whether these
gestures were also more informative than speech.
The coding scheme of Colletta et al. (2009), that was originally developed to code
information in gestures used by typically developing children, could potentially be
useful to determine how information in PWA’s gestures adds to their communication.
The six codes in this coding scheme can be taken combined into three main categories
that show how information in gesture relates to information in speech: gestures that
convey information that is similar to information in speech, additional to speech, or
conveys information that was not clear from speech, but essential for understanding
that message (also see Bergmann & Kopp, 2006; Özçalışkan & Goldin-Meadow, 2005
for other categorizations of how information in gesture compares to information in
speech). Consider the speech and accompanying gestures in the following fictional
example in which a man discusses an accident that happened to him (underlined
speech and gestures with the same number are aligned together):
Speech: “I1 went up the stairs2 and boom3”
Gesture: 1 point at self,
2
makes circular movement upwards with index finger,
3
tilts hand palm facing the body to palm facing upwards
These gestures all convey information, but their communicative value differs. Firstly,
while the speaker says “I”, he points at himself. This gesture conveys information that
is similar to the information in speech. During the next part of his expression, “went
up the stairs”, he points his index finger upwards and makes a circular movement
upwards. This gesture conveys information about the shape of the stairs, namely that
it is spiral, and specifies the upwards movement. This information is not present in
speech. Considering that the speaker intends to explain an accident, this is information
not necessary to understand his message, it conveys information that is additional to
the spoken context. Finally, the man says “boom” and accompanies this with a final
gesture: he holds his hand palm facing the body and tilts it to hand palm facing
upwards, representing a falling motion. This gesture is essential for understanding that
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the man fell down the stairs, as without this information the complete message about
the accident would not be understood. For the present study we are interested in
finding out whether this way of coding information in gesture can be useful to assess
the information conveyed in PWA’s gestures.

Present study
Gestures produced by PWA can convey information absent in their speech. It remains
unclear how important this contribution of gesture is for aphasic communication.
Furthermore, PWA as well as NBDP use various gesture types and representation
techniques. The latter though has not been studied for spontaneous communication of
PWA. These different gesture types and representation techniques can differ in the
type of information they convey. Thus, the present study examined two things. Firstly,
we investigate the use of different representation techniques by PWA in semispontaneous communication. Secondly, we investigated which gesture types are most
communicative, by determining to what degree these gestures convey information that
is not conveyed in speech. The present study adds to the existing literature by showing
how PWA use gesture representation technique spontaneously and showing the
communicative value PWA’s gesture, specifically for different gesture types and
representation techniques.

Method
Participants
This study used data from an online database Aphasiabank (MacWhinney, Fromm,
Forbes, & Holland, 2011). Participant details and test scores were downloaded first of
February 2016. Aphasiabank is a database with, among other things, interviews with
PWA and non-brain damaged people (NBDP). The interviews were all conducted
following a strict protocol in which an experimenter asked four questions about the
participants’ recovery and an important event in their lives. Questions for the NBDP
were comparable. Here, the interviewer asked the participants to tell her about an
illness or medical condition that they had and whether they had experience with
people with language difficulties. The database contains PWA’s demographic data
and results of the WAB (Kertesz, 2007), as well as various other tests not used for the
present study. Unfortunately, no information on limb apraxia is available in the
database. Individuals in the database are labelled with the name of the experimenter
who contributed their data to the database and a number (for instance Adler01).
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Table 2.1. Details of PWA and their use of essential gestures in number (N) and proportion (%)1
ID2

Age

Gender3

Hand4

Paresis5

Aph.Dur.

Aph.Type6

AQ

Info in
Sp.

Ess. Gest.
N

%

Adl02
70
M
R
RW
5.25
C
75
9
12 36
Adl04
75
F
R
LW
6.00
T
73
8
7 07
Adl06
71
M
R
NM
4.90
W
28
2
12 22
Adl09
42
F
A
RW
4.30
A
93
10
6 06
Adl13
52
M
L
RW
5.00
B
56
8
19 33
Adl14
71
M
A
RW
11.25
C
83
10
14 05
Adl18
72
M
R
RP
5.75
T
60
8
5 25
Adl21
36
M
R
LW
2.60
A
88
9
6 09
Adl23
81
M
R
NM
7.00
W
47
5
8 16
Adl25
66
M
R
RP
6.30
B
78
9
5 19
Cmu02
36
M
R
RP
4.75
B
U
U
9 47
Elm02
82
F
R
NM
1.20
C
62
6
8 19
Elm03
55
M
R
RP
11.00
B
66
8
20 24
Elm07
65
M
R
RP
4.90
A
63
5
13 12
Elm12
57
M
R
NM
3.50
W
74
9
6 05
Elm14
76
F
R
NM
4.70
W
66
9
18 08
Kan05
70
F
R
NM
2.50
W
33
4
1 02
Kan12
U
M
U
RP
U
W
46
5
9 41
Kan14
77
F
R
RW
0.70
W
67
8
0 00
Kem04
60
F
R
RP
3.30
B
55
6
12 26
Sca01
78
M
R
RP
25.75
B
53
8
67 35
Sca02
58
M
A
RP
8.25
A
71
8
0 00
Sca04
62
F
R
RW
11.60
C
73
8
32 37
Sca05
64
M
R
RP
5.70
T
73
8
12 92
Sca08
73
M
R
NM
5.00
A
88
10
3 21
Sca13
70
M
R
RW
9.10
C
70
7
58 54
Sca14
64
M
R
RP
2.40
A
68
8
3 11
Sca15
58
M
L
RP
3.80
C
68
8
48 51
Sca17
54
F
A
RP
12.00
A
92
9
7 06
Sca19
84
M
R
RP
11.20
T
68
7
15 22
Sca24
62
M
R
RW
0.25
W
40
5
9 20
Tap08
55
F
R
NM
1.80
A
69
8
0 00
Tho01
45
M
R
NM
3.00
C
93
9
6 08
Tho02
47
F
R
RP
1.60
T
87
9
6 21
Tho04
80
F
R
NM
3.00
A
74
8
9 32
Tho09
74
F
R
NM
4.00
T
79
9
1 04
Tuc03
47
F
R
NM
1.30
W
35
2
10 14
Tuc08
57
F
R
RW
1.10
C
73
8
16 27
Tuc12
73
M
R
NM
3.20
C
50
6
12 29
Tuc13
68
M
R
RW
30.00
B
69
U
42 27
Tuc14
54
F
R
RW
2.90
B
41
3
8 42
Tuc15
74
M
R
U
1.25
W
43
5
15 33
Wr201
55
M
R
RW
3.00
B
58
8
2 18
Wr202
63
F
R
RW
0.75
A
90
9
5 11
Wr203
66
M
R
NM
6.60
C
76
9
7 06
Wr206
39
F
R
RW
11.90
B
54
7
7 20
1
Number of essential gestures used / Total number of gestures used per individual, 2Adl = Adler, Elm =
Elman, Kan=Kansas, Sca = Scale, Tho = Thompson, Tuc = Tucson, Wr = Wright, 3F = Female, M =
Male, 4R = Right handed, L = Left handed, A = Ambidexter, U = Unknown, 5RW right sided hemiplegia,
LP: left sided hemiplegia, RW: right sided hemiparesis, LW: left sided, hemiparesis, NM: no motor
problems, 6A = Anomic, B = Broca, C = Conduction, T = Transcortical motor, W = Wernicke
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The present paper reports on 46 PWA (28 male, age 36-84) and nine NBDP (4 male,
age 34-77). These were, except for one, the same as described in Sekine et al. (2013).
Sekine et al. (2013) included participants who were native speakers of English and
produced at least one gesture during a story retell task. For a detailed description of
inclusion and exclusion criteria see Sekine and Rose (2013) and Sekine et al. (2013).
Note that the aphasia types in the present study deviate slightly from the aphasia types
as provided by Aphasiabank, as for the present study we used the Sekine and Rose
(2013) labelling of aphasia types1. One individual, Adler11 was not included in the
present study, since his main method of communication was drawing. We replaced
him with Scale01a, who also had Broca’s aphasia. Table 2.1 provides an overview of
participant details of the PWA in our study. In addition to aphasia severity, as
indicated by the WAB Aphasia Quotient, AQ (range: 28 - 93, M = 65, SD = 17) we
examined the ability to convey information in speech as indicated by the WAB speech
information content (range: 2 - 10, M = 7, SD = 2) (Kertesz, 1982).

Coding
We analysed all gestures produced by the PWA during the interview. These could be
co-speech gestures, including gestures accompanying speech and pantomimes. As it
is difficult to distinguish between these different gesture modes in spontaneous
communication, we labelled them all as co-speech gesture. For the analyses we used
three types of coding: 1) gesture type, 2) iconic representation technique and 3)
communicativeness of these gestures. All coding was performed using the software
ELAN (Wittenburg, Brugman, Russel, Klassmann, & Sloetjes, 2006).
Gesture type

We used the codings for gesture type as reported by Sekine and colleagues (2013;
2013). We focused on: Concrete deictics, Iconic character viewpoint gestures (ICV),
Iconic observer viewpoint gestures (IOV), Emblems, Metaphoric gestures, Numbers,
Pointing to self, Referential and Time gestures. See appendix Table A2.1, for a
detailed description of these codes. Beats and Letter gestures were not further
analysed for their communicativeness. The former because Beats do no convey
concrete information. The latter because Letters were often not clearly visible on the
videos and their communicativeness could not be determined.

1 For four individuals, Sekine et al. (2013) recoded the aphasia type differently from the aphasia types
provided in the database: For CMU02a no aphasia type was available and instead the clinical impression
provided by Aphasiabank, Broca, was used. For Thompson01a (originally Anomic), Thompson02a
(originally Anomic) and Tucson13a (originally Wernicke) the impression from the video samples did not
comply with the aphasia type reported in the database. Instead, for Thompson01a (Conduction) and
Thompson02a (Transcorticalmotor) they used the clinical impression provided in Aphasiabank and for
Tucson13a (Broca), they used their clinical judgement established from viewing his entire video sample
and after confirmation from his Speech-Language Pathologist about the suggested change.
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Representation techniques

For all iconic gestures (ICV and IOV) we specified what kind of representation
technique was used: handling, enact, object, shape (Mol et al., 2013; Müller, 1998) or
path (based on Cocks et al., 2013). See Table 2.2 for definitions and examples of these
codes.
Table 2.2. Coding scheme for representation techniques used (Cocks, Dipper, Middleton, & Morgan,
2011; Mol et al., 2013; Müller, 1998).
Technique

Definition

Example

Handling

Pretending to use an object

Pretending to write with a pencil

Enact

Pretend to perform an intransitive action

Pretending to be cold by rubbing
one’s hands to opposite shoulders

Object

The hands represent (part of) an object

Holding a hand in front of one’s
face for representing a mask

Shape

Outlining or moulding the shape of an object

Drawing the outline of a house
with one’s index finger

Path

The hands show the direction or path of a
referent. If a gesture also depicts manner, it is
coded as object

Moving a pointed index finger
diagonally in front of the body

Communicativeness

To determine the communicativeness of a gesture we used a coding scheme based on
Colletta et al. (2009). This scheme determines the relation of information contained
in a gesture to the information in the corresponding speech. See Table 2.3 for short
definitions of the labels used. For the present study, we were mostly interested in
finding out how gesture conveys information essential for understanding PWA’s
communication. Therefore, we collapsed these six gesture labels into three categories:
1) Similar: gestures that conveyed information similar to information conveyed in
speech. For this we collated the reinforce and integrate codes. 2) Additional: gestures
that conveyed information additional to speech, but were not essential for
understanding communication. This equated to the supplement code in Colletta et al.’s
scheme. Finally, 3) essential: all gestures that conveyed information absent in speech
and were essential for understanding a message. Note that this could also be in
combination with speech, by, for instance, clarifying incomprehensible speech. For
this we collated the complement, contradict and substitute codes. We determined the
communicativeness of a gesture within its spoken context. As context we took into
account all gestures and speech on the same topic. A topic ended when there was a
speaker shift, the interviewer asked the next question or there was an introduction of
a new topic by the speaker (for instance, explaining a second hobby).
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Table 2.3. Labels and definitions with examples for the communicativeness of gestures: how
information in gesture relates to information in speech, based on Colletta et al. (2009).
Labels

Example
“speech”

gesture

Based on
Colletta et al.
(2009)

Information in gesture is similar to
information in speech

“Me”

point to self

Reinforce

“Drinking”

pretend to
drink

Integrate

Additional

Information in gestures adds to
information in speech, but is not
essential for understanding the
message.

“Cake”

draw round
shape

Supplement

Essential

Information in gesture is absent in
information in speech and essential for
understanding the message.

“I have pain
here”
“Five”

point to leg

Complement

show four
fingers
move
hands
upwards

Contradict

Similar

Definitions

“Slowly”

Substitute

All first codings were performed by the author of this dissertation. Sixty-four percent
of all gestures (excluding Beats and Letter gesture) for PWA were second coded by
three other coders. Coders were not blinded for groups (NBDP versus PWA).
Agreement between coders, according to Landis and Koch (1977), was substantial for
the iconic labels (Cohen’s κ = .75) and communicativeness labels (κ = .67). For NBDP
10% of the gestures (excluding Beats and Letter gesture) were second coded by an
expert gesture coder. Agreement between coders for the iconic labels was almost
perfect (κ = .88) and was moderate for the communicativeness labels (κ = .78).
Analyses were performed over first codings.

Analyses
Since the length of the interviews and number of gestures differed between
individuals, we performed analyses over both number and proportions of gestures.
The analyses contained four components. First, we examined which iconic
representation techniques individuals used. We described the use of different
representation techniques for NBDP and PWA. We correlated the WAB Aphasia
Quotient (AQ) and the WAB score for Information in Speech with the different
techniques used with Pearson’s Correlation test. Second, we focused on how
informative the gestures used by PWA and NBDP were by looking at the number and
proportions of their gestures that conveyed information that was similar, additional or
essential. Using a MANOVA we determined differences between these two groups
for the essential gestures used. We calculated the correlation of WAB AQ and the
information in speech scores to the communicativeness of these gestures, again, using
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Pearson’s Correlation test. Furthermore, we tried to determine patho-linguistic
profiles of PWA who used relatively many essential gestures. For this analysis we
determined for which individuals their use of essential gestures was more than two
standard deviations above the use of essential gestures by NBDP in number and
proportion. Third, for the gestures used by PWA we did a combined analysis of
gesture type and communicativeness in which we determined how often each gesture
type conveyed information that was essential. We did this 1) for all gesture types and
2) specifically for the iconic representation techniques. For this analysis we calculated
the proportion of similar, additional or essential gestures for each gesture type.
Finally, we focused specifically on the essential gestures used and we described the
roles of the essential gestures in the communication of PWA, illustrating these with
examples.

Results
Iconic representation techniques
Except for one PWA, all individuals used iconic gestures. There was great individual
variation in the number of iconic gestures used by PWA (range: 0 - 53, M = 15,
SD = 14) and NBDP (range: 1 - 21, M = 10, SD = 7). For PWA, out of all the iconic
gestures produced, the path technique was used most often (Figure 2.1). The other
techniques were distributed quite evenly. For NBDP, handling and shape, and to a
lesser degree the path techniques, were used most often. We found no significant
correlations for WAB-AQ or Information in Speech and the iconic representation
techniques that PWA used.

Communicativeness
In total, the number of gestures used by PWA ranged from 11 to 128 (M = 51,
SD = 37) and for NBDP from 11 to 285 (M = 68, SD = 58). More than 70% of the
gestures used by PWA carried meaning that was coded as similar to the information
conveyed in speech (Figure 2.2). Of particular interest, 22% of PWA’s gestures were
coded as essential for understanding their communication. By contrast, NBDP used
hardly any essential gestures, Figure 2.2. This difference was significant in that PWA
used more essential gestures than NBDP, in both number of gestures, F(1, 53) = 5.40,
p = .02, and in proportion of gestures, F(1, 53) = 9.68, p < .01. We found no significant
correlations between the proportion or number of essential gestures used and
WAB-AQ or Information in Speech. This indicated that PWA with little information
in speech did not necessarily produce more information in gesture.
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Proportion of all iconic
gestures used

1.0

Handling
Enact
Object
Shape
Path

0.5

0.0
NBDP

2

PWA

Number
Proportion1
Number
Proportion1
R M(SD)
R
M(SD)
R
M(SD)
R
M(SD)
Handling 0-5
2(2)
.00-1.00
.29(.35)
0-21
3(5)
.00-1.00
.21(.26)
Enact
0-2 0(1)) .00-.20x
.04(.07)
0-33
3(6)
.00-.69x
.13(.20)
Object
0-5
1(2)
.00-.31x
.09(.12)
0-9x
2(2)
.00-.50x
.12(.15)
Shape
0-8
4(3)
.00-.89x
.38(.30)
0-13
2(3)
.00-1.00
.20(.25)
Path
0-9
3(3)
.00-.43x
.21(.15)
0-21
5(6)
.00-1.00
.33(.32)
Figure 2.1. The different representation techniques used by PWA and NBDP in average proportions1
of all iconic gestures used. Table shows range (R), mean (M) and standard deviation (SD) for number
and proportion1 per representation technique.
1
Proportion = Number of times this representation technique is used per individual / total number of iconic
gestures used per individual.

Proportion of all
gestures used

1.0

Essential
Additional

0.5

Similar
0.0
NBDP

PWA

Number
Proportion1
Number
Proportion1
Range M(SD)
Range
M(SD)
Range M(SD)
Range
M(SD)
Essential
0-6
2(2)
.00-.14 .03(.05)
0-67x 13(14) .00-.92
.22(.18)
Additional
0-13
5(4)
.00-.29 .11(.09)
0-21x
4(4)
.00-.26
.06(.06)
Simimilar
11-114 44(34) x.68-1.00 .85(.10)
1-264 51(50) x.08-1.00 .72(.20)
Figure 2.2. Average communicativeness (essential, additional and similar) of gestures in proportions1
for NBDP and PWA. Table shows range, mean and standard deviation for number and proportion1
per communicativeness label.
1
Proportion = Number of similar, additional or essential gestures used per individual / total number of
gestures used per individual
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There was great individual variability in the total number of gestures used (excluding
Beats and Letters) by PWA and NBDP and the communicativeness of these gestures,
Figure 2.3. For the following analysis we determined for which PWA their use of
essential gestures was more than two standard deviations above the mean use of
essential gestures used by NBDP, for number of essential gestures used (NBDP M =
2, SD = 2) and proportions (NBDP M = 0.03, SD = 0.05). For a majority of PWA, 28
individuals (58%), more than 14% of their gestures were essential for understanding
their communicative message. Furthermore, 30 individuals produced more than six
essential gestures. There were 23 individuals for whom these criteria overlapped,
consequently 35 out of 46 PWA conveyed substantial amounts of information in
gesture essential for understanding their message, and only a few did not. We found
no clear characteristics that set these individuals apart. Interestingly, out of these 23
there were only two individuals with a WAB Information in Speech score below four
(out of 10). Eight had a score of five or six and eleven of a score of seven or higher
(the scores of the remaining two individuals were unknown).

40

0
Per individual for NBDP and PWA
(sorted ascending)

Proportion of gestures that were
essential

Number of essential gestures
used

80

1.0
NBDP
PWA
0.5

0.0
Per individual for NBDP and PWA
(sorted ascending)

Figure 2.3. Individual variation in use of essential gestures: a) total number of essential gesture and
b) essential gestures used in proportion1 per individual clustered per group: PWA and NBDP, and
sorted ascending (black horizontal line indicates two standard deviations above the mean use of
essential gestures by NBDP).
1
Proportion = Number of essential gestures used per individual / total number of gestures used per
individual.
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Proportion per gesture
type

1.0

Essential
0.5

Additional
Similar

0.0
Con

Emb

ICV

IOV

Met

Num

Pnt

Ref

2

Tim

Essential gestures
Number
Proportion1
Range
M(SD)
Range
M(SD)
Concrete deictic
0-15
2(3)
.00-1.00
.32(.32)
Emblem
0-10
2(3)
.00-1.00
.18(.21)
Iconic character viewpoint
0-22
3(5)
.00-1.00
.33(.32)
Iconic observer viewpoint
0-13
1(2)
.00-1.00
.15(.25)
Metaphor
0-5x
1(1)
.00-0.80
.06(.17)
Number
0-6x
1(1)
.00-0.60
.10(.20)
Pointing to self
0-4x
1(1)
.00-1.00
.14(.26)
Referential
0-13
1(1)
.00-1.00
.06(.17)
Time
0-2x
0(0)
.00-.67x
.03(.14)
Figure 2.4. Communicativeness (in proportions1) for the different gesture types used by PWA. Table
shows range, mean and standard deviation for number and proportion1 of essential gestures per
gesture type.
1
Proportion = Number of times this gesture type is essential per individual / total number of gestures in this
gesture type used per individual.

Proportion per gesture
type

1.0

Essential
0.5

Additional
Similar

0.0
Handling

Enact

Object

Shape

Path

Essential gestures
Number
Proportion1
Range
M(SD)
Range
M(SD)
Handling
0-19
2(4)
.00-1.00
.34(.29)
Enact
0-15
3(5)
.00-1.00
.42(.39)
Object
0-6x
1(1)
.00-1.00
.21(.34)
Shape
0-7x
1(2)
.00-1.00
.21(.29)
Path
0-2x
0(1)
.00-.67x
.10(.22)
Figure 2.5. Communicativeness (in proportions1) for the iconic representation techniques used by
PWA. Table shows range, mean and standard deviation for number and proportion1 of essential
gestures used per representation technique.
1
Proportion = Number of times this representation technique is essential per individual / total number of
times this individual used this representation technique.
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Communicativeness per gesture type
For PWA we determined for each gesture type how often these were similar,
additional or essential. Figure 2.4 shows that all gesture types mostly conveyed
information that was similar to the information conveyed in speech. Although not
often used, additional gestures were almost exclusively Concrete deictics, ICV’s and
IOV’s. More than 25% of Concrete deictics and Iconic Character viewpoint were
essential, but Emblems were also relatively often essential. None of the gesture types
were never essential, but Metaphoric gestures, Referential and Time gestures were
only rarely essential.
Iconic character viewpoint and Iconic observer viewpoint gestures represent various
iconic representation techniques. Each of these techniques depicts information that is
mostly similar to information to speech (Figure 2.5). More than 25% of the handling
and enact gestures were essential. For both object and shape this was 21% and path
gestures were the least often essential.

Communicative role of essential gestures.
The essential gestures observed in PWA are a phenomenon not typically seen in
NBDP. While coding the data, we noticed that these essential gestures fulfilled
different roles in the communication of PWA, which we describe here (Figure 2.6):

“Speech”

a
Kansas12a

b
Scale01a

c
Adler04a

d
Scale04a

e
Scale01a

Essential

Essential

Essential

Similar

Similar

“Hunting and
uh …”

“Slowly, slowly,
uhm, just a
tiny bit”

“And uh…
walking”

“Is five, uh...
four …years”

“Nothing…I
can’t talk”

Gesture Swinging the hand Hand palm
Pointing at
as if casting a
facing down, mouth with two
fishing rod
gradually moving flat hands
side- and
upwards

Show four fingers Move lips without
producing sound +
Moving hand back
and forth in front of
mouth

Figure 2.6. Examples of the different roles of essential gestures, as compared with similar gestures:
a) essential gesture provides information in absence of speech, b) essential gesture that provides
information missing in speech, c) essential gesture clarifying speech, and two similar gestures: d)
similar gesture, contradicting the first utterance in speech and reinforcing the second utterance (In
this context the gesture is similar), e) similar gesture provides information originally absent in speech.
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1)

Provide information in the absence of speech.

In example 6a Kansas12a seems unable to produce the word ‘fishing’, which results
in a moment of silence. In this moment, he produces a gesture (Swinging the hand as
if casting a fishing rod) that conveys essentially this information. This illustrates that
gesture can convey information in instances of silence which PWA were not able to
produce in speech. Interestingly, Scale 01 in example 6e of a similar gesture, after he
performed a gesture in silence depicting that he cannot speak (Move lips without
producing sound + Moving hand back and forth in front of mouth), conveyed the same
information in speech “I can’t talk”. Considering this context, Scale 01’s gesture is no
longer essential, and was therefore coded as similar (although arguably you could also
say the speech was not essential). It illustrates that individuals often felt the need to
convey information explicitly in speech, even though the information had already
been conveyed in gesture.
2)

Provide information missing in speech

Most essential gestures seemed to be produced co-occurring with speech, not in
moments of silence, and, example 6b shows that these also replaced information
missing in speech. Scale 01 produced the words: “Slowly, slowly, slowly, uhm … just
a tiny bit”, but seemed unable to produce the word ‘improvement’. His gesture (Hand
palm facing down, hand gradually moving side- and upwards) conveyed essentially
this ‘gradual improvement’ information.
3)

Help clarify or contradict speech

Figure 2.6c illustrates that gestures helped clarify the meaning of speech when words
were unintelligible. In this example Adler04 produced the word “walking”, but his
gesture (pointing at his mouth) clarified his speech in that he meant to say: ‘talking’.
Similarly, gestures disambiguated the meaning of other semantic and phonological
paraphasias or neologisms. Sometimes information in gesture clearly contradicted
information in speech. This was almost exclusively seen for Number gestures as
individuals sometimes produced numbers in gesture different from the numbers
produced in speech. The correct interpretation of the gesture or speech in these cases
could usually be determined based on PWA’s non-verbal communication. Similar to
the idea we discussed that for gestures conveying information in the absence of
speech, we often saw that individuals tried to produce the correct number in speech,
even though the number was clearly conveyed by the gesture (Figure 2.6d). The
example of Scale04 illustrates that while she produced the correct number in gesture
(show four fingers) she struggled to also produce the correct number in speech (“Is
five, uh … four…years”).
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These analyses were discussed from the gesture’s perspective. However, taking the
other viewpoint one could summarize that gesture can compensate for information
unclear or missing in speech resulting from several language production difficulties:
e.g., word finding difficulties, semantic and phonological lexical selection mistakes,
paraphasias, neologisms and phonological and articulatory production errors.

Discussion
This study is one of the first to identify the amount of information conveyed in gesture
in the communication of PWA and how different gesture types convey information
absent in PWA’s speech. Our major finding is that on average 22%, and for some up
to 92% of the gestures used by PWA, are essential for understanding their message.
This is more (in number and proportion) than for NBDP, for whom this essential
category of gesture occurred only rarely (5%). Concrete deictics, Emblems and Iconic
Character viewpoint (ICV) gestures were often coded as essential. Within the category
of iconic gestures a fifth of each representation technique, except for Path, conveyed
essential information. Handling and enact gestures were most often coded as essential.
We were not able to identify specific patho-linguistic profiles of PWA who used
gestures communicatively. Nor did we find correlations between the number or
proportion of essential gestures used and WAB-AQ or information in speech scores.
Despite the individual variability in aphasia, for the majority of PWA a substantial
part of their gestures conveyed essential information, more than observed for NBDP
(in number and/or proportion). This reveals the importance of gesture in PWA’s
communication and stresses the need to pay attention to these gestures in order to
understand fully what PWA want to convey in their communication. Finally, we
observed that essential gestures used by PWA: 1) conveyed information in the absence
of speech, 2) conveyed information missing in speech, or 3) helped clarify and at times
contradicted errorful speech. Below we discuss the implications of these findings and
the utility of the coding schemes used for analysing gestures produced by PWA.

Do gestures produced by PWA enhance their communication?
Our observation that gestures used by PWA were more often essential than gestures
used by NBDP is in line with the notion that gesture can compensate for information
missing in speech (de Ruiter, 2000) and suggests that gesture can improve the
communication of PWA (de Beer et al., in press; Herrmann et al., 1988; Hogrefe et
al., 2013; Kong et al., 2015b; Mol et al., 2013; Pritchard, Dipper, Morgan, & Cocks,
2015; Rose et al., in press). It is interesting to note that our findings seem to be in
contrast with earlier findings for NBDP. Gullberg (1998) reported that NBDP did not
use gesture compensatorily when facing language difficulties. We showed that for
PWA gestures do convey information missing in speech (consciously or not). In PWA
the need to communicate and resolve communication difficulties may be greater than
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the urge or capacity to communicate verbally. Therefore, PWA, differently from, for
instance, individuals who stutter or learn a second language (see Graziano & Gullberg,
2013; Mayberry & Jaques, 2000), use gesture communicatively. Interestingly, we also
observed that PWA who already had conveyed information in gesture, sometimes
tried to (and sometimes successfully) produce the same information in speech as well.
This illustrates that for PWA speech remained the preferred way of communication.
Only when speech was not possible, because individuals were unable to resolve their
language difficulties, was gesture solely relied upon solely. It would be interesting to
look in more detail into whether the communicative use of gestures is similar for PWA
who had a recent stroke and individuals with chronic aphasia. It is possible that PWA
with a recent stroke struggle to shift their communication style from communicating
in speech to communicating in different modalities.
It should be pointed out that for determining whether gestures were essential, coders
took both speech and gesture into account. Others (e.g. Kong, Law, Kwan, Lai, &
Lam, 2015a) have argued that the information in gesture and speech should be coded
separately for such purposes. In our study however, we chose not to do this. Mol,
Krahmer, Maes, and Swerts (2009) have shown that especially the combination of
speech and gesture is most informative. We also saw this in our studies that, for
instance, gesture disambiguated the meaning of otherwise incomprehensible speech.
The other way around, we also found that speech could help interpreting the meaning
of a gesture (as in Figure 2.6c). Taking into account both speech and gesture allows
for a more complete view of the instances in which gestures are essential for
interpreting PWA’s communication.
Gesture type

Although gestures mainly conveyed information that was similar to speech, we found
that most meaning laden gestures, except for Iconic observer viewpoint gestures:
Concrete deictic, Emblem and Iconic character viewpoint gestures (handling and
enact) often conveyed information that was essential for understanding PWA’s
message. Each of these gesture types conveys information that can be interpreted
without accompanying speech. For Emblems this is due to their conventionalization,
in that the meaning of Emblems is determined within specific communities (McNeill,
2000). For Concrete deictic and Iconic character viewpoint gestures (handling and
enact) this can be established via an iconic mapping between form and meaning
(Müller, 1998; Perniss et al., 2010), which interlocutors can rely upon to identify
meaning. For Concrete deictic gestures this mapping is done for the location of the
gesture and its meaning: pointing at a leg or pointing at self. For Iconic character
viewpoint gestures the depicted action is similar to the real action one would perform:
pretending to dance or pretending to brush one’s hair (Hostetter & Alibali, 2008). It
is important to note that Iconic observer viewpoint gestures (object, shape and path)
are also meaning laden gestures and that one could also make iconic mappings
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between form and meaning. For instance drawing the shape of a house or showing a
fist with stretched index and middle finger to represent scissors. However, our
findings showed that these were less often essential for understanding PWA’s
communication. Possibly, this is because the meaning of these latter gestures was
more difficult to interpret than for the Iconic character viewpoint gestures, something
we have observed in chapter 5 for the use of pantomime, gestures produced in the
absence of speech.
Individuals who used many essential gestures

There was great individual variation in how often PWA’s gestures were essential, but
for the majority this was well above the range observed for NBDP. Differently from
Kong et al. (2015b), we did not find correlations between WAB-AQ and the
information conveyed in gesture. Furthermore, we did not find correlations between
Information in Speech and the use of essential gestures. In our profiling of individuals
for whom a substantial part of their gestures was essential, we were not able to identify
discriminant patho-linguistic profiles of PWA using gesture communicatively. We did
observe only few low scores for Information in Speech. Therefore, it was not the case
that individuals with little verbal output relied more heavily on gesture. On the
contrary, we saw that individuals with a relatively high score (seven or higher) for
information conveyed in speech used many essential gestures. This may indicate that
gesture is most useful in combination with speech. Speech can help to disambiguate
the meaning of a gesture and vice versa.
Counterintuitively, we did not observe that individuals with low WAB scores for
Information in Speech produced many essential gestures. There could be several
explanations for this finding, but we assume that this mainly lies in the study set-up.
First, because these PWA were not able to communicate a lot of information via
speech, they had short interviews and used relatively few gestures. Second, and most
importantly, the interviews were conducted following a strict protocol and the
interviewer was not allowed to ask questions to further clarify the meaning of PWA’s
communication. As described by Goodwin (1995; 2000), the latter is very important
for identifying the meaning of a gesture, particularly in the absence of further spoken
context. An interlocutor needs to actively participate in communication to come to
understand the meaning of a gesture. In a setting with more interaction between PWA
and an interlocutor, PWA with little information in speech could more successfully
convey information in gesture. Third, it could also be that PWA with higher WAB
scores for Information in Speech benefitted from the fact that they produced more
speech. As gestures naturally co-occur with speech (McNeill, 2000) these individuals
also produced more gestures. These gestures, unintendedly, sometimes might have
compensated for information missing in speech. Finally, it should be noted that in our
dataset there were a relatively large number of individuals with a WAB Information
score of seven or eight out of 10 (25 out of 46) and few with a score of four or lower
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(4 out of 45). Possibly, this is a bias in our dataset, and more research is needed to
identify the communicative role of gesture in PWA who differ in their abilities to
convey information in speech.
Communicative role of essential gestures

Essential gestures were used by PWA, but hardly at all by NBDP. This prompted us
to further analyse their role in communication. We observed that these gestures: 1)
convey information in the absence of speech, 2) convey information missing in speech
and 3) clarify or contradict information in speech. As such, gesture can compensate
for all kinds of language production difficulties: word finding difficulties, semantic or
phonological paraphasias or neologisms, etc. Importantly, essential gestures did not
necessarily occur in moments of silence, but often accompanied speech.
Our study gives rise to a more theoretical question on whether 1) the essential
gestures produced by PWA were intended as such and 2) perhaps clinically more
relevant, to what degree PWA have the same abilities as NBDP to produce
information in gesture if needed. Based on the method used in the present study, we
cannot make any claims on the communicative intent of the gestures we observed.
The essential gestures could be the result of various but not mutually exclusive
underlying processes: a) These gestures were produced spontaneously alongside
speech, similarly to gesture production in healthy speakers (Kita & Özyürek, 2003;
McNeill, 2000). Because of the language impairment in PWA information in speech
was missing and the information in gesture ‘became’ essential; b) Gesture and speech
are part of one communication process and information that could not be produced in
speech was automatically and unconsciously produced in gesture instead (de Ruiter,
2000); c) Gestures were produced in order to facilitate speech production and their
communicativeness was a useful ‘side effect’ (Krauss, Chen, & Gottesman, 2000); d)
PWA made an explicit attempt to convey information in gesture. This balance
between speech and gesture production in PWA is further complicated by the notion
that each of these processes can also be impaired in PWA, which may affect their
ability to convey information in gesture (chapters 3, 5 and 6; Cicone, Wapner, Foldi,
Zurif, & Gardner, 1979; Cocks et al., 2013; Hogrefe et al., 2013; Mol et al., 2013;
Rose, Douglas, & Matyas, 2002; Rose, Raymer, Lanyon, & Attard, 2013). This
argument is beyond the scope of the present study and we refer to de Ruiter and de
Beer (2013) for a more elaborate description of the relation of gesture and speech in
aphasia.
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Coding schemes
Rather than developing new tools to analyse the gestures used by PWA, we used
coding schemes that were readily available and we explored whether these were useful
for the assessment of gestures used by PWA in spontaneous speech: a) Iconic gestures
and b) Communicativeness.
Iconic representation techniques

In our study we did not observe a difference in the use of iconic representation
techniques between NBDP and PWA. This is partly in contrast with earlier literature
suggesting that some PWA use fewer gestures depicting actions but more often use
gestures depicting a shape (chapter 5; Cocks et al., 2013; Mol et al., 2013). We found
that handling and enact gestures (both Iconic character viewpoint), were often
essential, but object, shape and particularly path (all Iconic observer viewpoint), were
less so. Nevertheless, the differentiation of specific iconic gestures into specific
representation techniques can be insightful in different contexts, such as pantomime
or gesture therapy. For a broader communicative setting as in the present study, these
detailed analyses showed limited benefits beyond the distinction between Iconic
character viewpoint and Iconic observer viewpoint gestures in PWA.
Communicativeness

Our analysis of the information conveyed in gesture as compared to speech was based
on the coding scheme developed by Colletta et al. (2009). Advantages of our coding
scheme were that it enabled us to determine the communicativeness of a gesture in
the absence of knowledge of the specific referent. Also, it proved useful for coding
the impaired communication of PWA. The agreement between coders was substantial,
but there was sometimes difficulty with overlap between codes. With clearer
definitions of the various codes and a more detailed manual it should be more easily
and reliably applicable for coding gestures of PWA. We chose to collapse the six
categories described by Colletta et al. (2009) into three categories: similar, additional
and essential. For the present study these collapsed categories gave clear insight in the
communicative value of gestures for PWA. The Colletta et al. (2009) coding, in
differentiating contradicting gestures, was of added value as this type of gesture is a
particular communicative role of gesture used by PWA, but rarely used by NBDP.
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Clinical implications
Our finding that a fifth of gestures used by PWA was essential for understanding their
communicative message in full has direct clinical implications. It stresses the need for
communication partners to pay attention to the information conveyed in gesture. It is
important that interlocutors, such as partners and family members but also speech
language therapists do not ignore the gesture modality in communication assessments
and interventions for aphasia. Successful communication is a responsibility shared
between PWA and interlocutors (Simmons-Mackie, Raymer, Armstrong, Holland, &
Cherney, 2010). Particularly when gestures are used, a great deal of responsibility lies
with the interlocutor to identify the exact meaning of these gestures. Importantly, we
observed that besides handling and enact gestures, the object and shape gestures that
PWA may rely on in communication (Cocks et al., 2013; Mol et al., 2013), also
convey essential information. These shape techniques in particular (drawing the shape
of a toothbrush) might be more difficult to interpret than for instance handling
techniques (pretending to use a toothbrush). Consequently, interlocutors should be
aware of this. They might need to put more effort into unravelling the meaning of
these gestures. For instance, by asking questions (“Is it a square object?”) and
checking interpretations (“I think you are referring to a book, am I correct?”) they
could identify the meaning of these and other gestures. In this study, we evaluated
spontaneous gesturing in an interview setting. Our results underline that it may be
useful to encourage PWA to use gestures. We observed that gestures can convey
information in the absence of speech or missing in speech and they can clarify or
contradict information in errorful speech, and as such they can be a useful tool for
PWA with impaired verbal communication.
Clinically, gesture is often seen as a last resort, a resource that needs to be used only
in the rehabilitation of patients with very severe aphasia. In our study the majority of
PWA conveyed a great deal of essential information in their gestures. Also, our
profiling of individuals who produced many essential gestures showed that these
were, to a large extent, individuals who could convey reasonable amounts of
information in speech. This suggests that gesture is not exclusively beneficial for
PWA with limited verbal output, but could be useful for most PWA. Gesture might
be particularly beneficial in an interplay between gesture and speech, in which the
context of speech can help interpret gesture and vice versa. Importantly, an
interlocutor has a great responsibility in identifying the meaning of gestures and
co-constructing meaning. This is particularly important for communicating with
individuals who convey little information in speech.
In the present study, Emblems, Concrete deictic and Iconic character viewpoint
gestures: handling and enact, were often essential. Therefore, in therapy, it may be
most beneficial to specifically encourage the use of these techniques. Also, we saw an
interesting category of Contradicting gestures that almost exclusively occurred for
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communicating about numbers. This indicated an interesting dissociation between
conveying numbers in speech and gesture. For clinical practice it could be useful to
train PWA to depict numerical information in gesture. Although we know that gesture
therapy can be beneficial (Caute et al., 2013; Daumüller & Goldenberg, 2010;
Marshall et al., 2012; Rose et al., 2013), more research is needed to determine the
effectiveness of encouraging the use gestures and whether it would be useful to
encourage or train the use of these specific gesture types.
Finally, in our description of the different communicative roles of gestures, we
observed that PWA often struggle to produce information in speech that they have
already conveyed in gesture. Speech language therapists should make PWA aware of
the information they convey in gesture. This could contribute to the flow of
communication and it could reduce the struggles and frustrations in aphasic
communication.

Conclusions
A great deal of the gestures used by PWA are essential for understanding their
communicative message. Despite large individual differences, this was true for the
majority of our participants with aphasia. In this respect they differ from NBDP who
hardly ever use essential gestures. Concrete deictics, Emblems and Iconic Viewpoint
gestures were most often essential. Within the group of iconic gesture, all except for
path gestures were frequently essential. Essential gestures used by PWA often
occurred in an interplay with speech, in which they replaced missing information or
disambiguated speech and the remaining spoken context helped in interpreting the
gesture.
Whereas in clinical practice gesture is often seen as a last resort for individuals with
little verbal abilities, our findings suggest that it can be useful for most PWA, also for
PWA with substantial information in speech. For clinical practice it is important that
interlocutors pay attention to gestures used by PWA and are informed about the role
of specific gesture types that are particularly informative and the type of information
these can convey. This can improve their understanding of PWA’s communicative
message. Furthermore, PWA should be made aware of the information they convey
in their gestures, as this may improve their communication flow. Future studies could
look into whether enhancing the use of these gestures could further improve the
communication abilities of PWA.
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Appendix
Table A2.1. Gesture types (Sekine & Rose, 2013; Sekine, Rose, Foster, Attard & Lanyon, 2013).
Type

Description

Concrete deictic
(CON)

Indicates a concrete referent in the physical environment, such as a picture book
or an item of actual clothing

Iconic character
viewpoint (CVP)

Uses the speaker’s own body in depicting a concrete action, event, or object, as
though he is the character/object itself. For example, to depict someone running,
he swings his arms back and forth, as if he is running.

Iconic observer
viewpoint (IOV)

Depicts a concrete action, event, or object as though the speaker is observing it
from afar. For example, to depict someone running, the speaker traces her index
finger in the frontal space from left to right as if she is seeing the scene as an
observer.

Emblem (EMB)

Form and meaning are established by the conventions of specific communities and
can usually be understood without speech, such as thumb and pointer finger
making a circle shape for OK.

Metaphoric
(MET)

Presents an image of an abstract concept, such as knowledge or justice, language
itself, the genre of the narrative, and so on. It often has a cup-shaped hand shape.

Number (NUM)

Uses the speaker’s fingers to display numbers.

Pointing to self (POI) The speaker points to his or her own body (mostly the chest) in order to refer to
him- or herself.
Referential (REF)

Is used to assign the entity of referents, such as objects, places, or characters in
the story, into the space in front of a speaker where any concrete object is absent.
The hand shape of the gesture usually takes the form of a pointing gesture or of
holding some entity. Is used to assign the entity of referents, such as objects,
places, or characters in the story, into the space in front of a speaker where any
concrete object is absent. The hand shape of the gesture usually takes the form of
a pointing gesture or of holding some entity

Time (TIM)

Indicates some space to denote a time, such as past (back of the body) or future
(front of the body).

Beat*

Movements that do not present a discernible meaning and are recognized by their
prototypical repetitive movement characteristics timed with speech production.

Letter*

Movements associated with writing letters in the air or on the desk or on one’s
thigh with an empty hand or fingers.

Pantomime*

Consists of two or more CVPT gestures, which occur continuously within the same
gesture unit. No matter how many CVPT gestures occur continuously, they are
counted as one pantomime.

*These gesture types were not further analysed in the present study.
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Chapter 3
Co-speech gestures versus pantomime:
a case study

This chapter is based on a journal publication: van Nispen, K. van de SandtKoenderman, W.M.E., Mol, L. & Krahmer, E. (2014) Should pantomime and
gesticulation be assessed separately for their comprehensibility in aphasia? A case
study. International Journal of Language and Communication Disorders, 49(2),
265-271.

Abstract
Background: Co-speech gesture (gestures accompanying speech) and pantomime
(gestures in the absence of speech) can each be comprehensible. Little is known about
the differences between these two gesture modes in people with aphasia.
Aim: To discover whether there are differences in the communicative use of co-speech
gesture and pantomime in QH, a person with severe fluent aphasia.
Methods: QH performed two tasks: naming objects and retelling a story. He did this
once in a verbal condition (enabling co-speech gesture) and once in a pantomime
condition. For both conditions, the comprehensibility of gestures was analysed in a
forced-choice task by naıve judges. Secondly, a comparison was made between QH
and non-brain-damaged participants (NBDP) for the representation techniques used.
Results: Pantomimes produced by QH for naming objects were significantly more
comprehensible than chance, whereas his co-speech gesture were not. For retelling a
story the opposite pattern was found. When naming objects QH gesticulated much
more than NBDP. His pantomimes for this task were simpler than those used by
NBDP. For retelling a story no differences were found.
Conclusion: Although QH did not make full use of each gesture modes’ potential,
both did contribute to QH’s comprehensibility. Crucially, the benefits of each mode
differed across tasks. This implies that both gesture modes should be taken into
account separately in models of speech and gesture production and in clinical practice
for different communicative settings.
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Introduction
Hand gestures can convey meaning (Beattie & Shovelton, 1999). People may use this
to their advantage when verbal communication is difficult. For instance, at night in a
noisy bar one could ask whether somebody wants a drink by making a ‘drinking’
gesture (by moving the hand to one’s mouth with the hand shaped as if holding a
glass), which may be used to support (co-speech gesture) or replace (pantomime)
speech. ‘Co-speech gesture’ is a gesture mode that always accompanies speech,
whereas what we define as ‘pantomimes’ are gestures that occur in the absence of
speech only (McNeill, 2005). It is known that people with aphasia (PWA) can use
gesture communicatively (Herrmann, Reichle, Lucius-Hoene, Wallesch, &
Johannsen-Horbach, 1988). But are above-named gesture modes equally useful? In a
case study we aim to find out whether there are differences in the communicative use
of co-speech gesture and pantomime in a person, QH, with aphasia.
Although both gesture modes can be used communicatively, they may differ in the
amount of information they convey. Pantomime relies purely on content expressed in
gestures and should therefore convey all relevant information. In co-speech gesture,
however, (part of) the message may be communicated in speech and as a consequence
may be absent in gesture.
Furthermore, co-speech gesture and pantomime may result from (partly) different
processes (Goldin-Meadow, So, Özyürek, & Mylander, 2008) and may be affected
differently in PWA. The production of co-speech gesture is thought to be closely
linked to the production of speech (McNeill, 2005). Specifically in PWA, we expect
that the language impairment will have an impact on the use of co-speech gesture, but
not necessarily on pantomime. The latter is a more purposeful mode of gesturing
(McNeill, 2005) and may not be as tightly linked to the production of speech as
co-speech gesture.
However, beside their linguistic impairment, PWA often also have ideomotor
apraxia (Goodglass & Kaplan, 1963). People with this disorder have difficulties with
learned purposeful movements (Gonzalez Rothi, Ochipa, & Heilman, 1997), as, for
instance, pantomiming the use of an object. Apraxia, therefore, is likely to have an
impact on the production of pantomimes. In the literature there is debate about
whether apraxia does (Borod, Fitzpatrick, Helm-Estabrooks, & Goodglass, 1989) or
does not affect co-speech gesture as well (Rose & Douglas, 2003).
With the notable exception of Hogrefe, Ziegler, Wiesmayer, Weidinger, and
Goldenberg (2013), most studies that addressed gesturing in aphasia looked either at
co-speech gesture (e.g. Cocks, Dipper, Pritchard, & Morgan, 2013) or at pantomime
(e.g. Goldenberg, Hartmann, & Schlott, 2003), without directly comparing the two.
Studies that focused on the latter often focused on ‘pantomime of tool use’ only. This,
however, is only one out of various representation techniques that can be used in
representing objects or actions (Müller, 1998). By assessing pantomime of tool use
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only, these studies neglect other representation techniques, such as the shape
technique, in which someone shows the shape or outline of an object. This technique
is frequently used by people with aphasia (Cocks, Dipper, Middleton, & Morgan,
2011; Cocks et al., 2013; Mol, Krahmer, & van de Sandt-Koenderman, 2013). Finally,
little attention has been paid to the comprehensibility of both gesture modes. Only a
few studies report on the comprehensibility of gestures (Cocks et al., 2011; Rose &
Douglas, 2003) and related this to the comprehensibility of speech (Hogrefe et al.,
2013; Mol et al., 2013). Therefore, it remains difficult to make claims about the
communicative value of each gesture mode and particularly about the differences
between them.

Aim and set-up
Both co-speech gesture and pantomime can potentially benefit the communication of
a person with aphasia. Yet are they equally useful? The current paper presents a case
study of QH who shows apparent differences in his communicative use of co-speech
gesture and pantomime. QH is dependent on alternative ways of communication since
he produces fluent but incomprehensible speech. Because his speech is fluent, we can
assess both his co-speech gesture and pantomime. We wish to find out whether QH
uses these gesture modes communicatively and to their full potential. But most
importantly, we wish to know whether they differ in their comprehensibility in
different communicative tasks.
To this aim, co-speech gesture and pantomime produced by QH and NBDP were
analysed in different communicative situations: object naming and retelling a complex
visual–spatial story. The gestures from each gesture mode were analysed separately
for both tasks. Firstly, comprehensibility was assessed in a forced-choice judgement.
Secondly, we made a comparison between QH and NBDP for the representation
techniques used.

Data collection
This study was approved by the Medical Ethical Review Committee of the Erasmus
University Medical Center, Rotterdam. QH and all non-brain damaged participants
(NBDP) provided written informed consent before being involved in any of the
study’s procedures.
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Participant: QH
QH was a 68-year-old, right-handed man. He had suffered an ischemic stroke in the
parietal region of the left hemisphere 3 months prior to assessment and was diagnosed
with W’s aphasia. His spontaneous speech was fluent but distorted by paraphasias and
neologisms and he produced some stereotypical utterances. His speech was almost
always accompanied by co-speech gestures.
The assessment included several language and apraxia tests (Table 3.1). His verbal
communication was severely affected, but his semantic skills were intact. He had no
hemiparesis, but the apraxia tests showed a mild ideomotor apraxia, which may have
affected functional use of both hands.
Table 3.1. Language and praxis assessments of QH
Assessment
Akense aphasia test (AAT)1
Semantic Association Test (SAT)2
Amsterdan Nijmegen Everyday
Language Test (ANELT)3
ScenarioTest4

Language comprehension
Visual semantics
Verbal communication

Score

Interpretation

82/120
27/30
12/50

Moderate disorder
No disorder
Severe disorder

Verbal + non-verbal
12/54
Severe disorder
communication
Pantomime of Tool use5
Ideomotor apraxia
42/55
Defective
Imitation of Hand postures6
Ideomotor apraxia
11/20
Defective
Imitation of Finger postures6
Ideomotor apraxia
14/20
Defective
Edinburgh Handedness Inventory7
Handedness
10/10
Right Handed
1
(Graetz, de Bleser, & Wilmes, 1991), 2(Visch-Brink, Stronks, & Denes, 2005), 3(Blomert, Kean, Koster,
& Schokker, 1994), 4(van der Meulen, van de Sandt-Koenderman, Duivenvoorden, & Ribbers, 2009),
5
(Goldenberg, Hermsdörfer, Glindemann, Rorden, & Karnath, 2007), 6(Goldenberg, 1996), 7(Oldfield,
1971)

Behavioural data
QH performed two different tasks: picture naming and story retelling. The naming
task comprised the first 20 objects from the Boston naming test (BNT) (Kaplan,
Goodglass, & Weintraub, 1983). Story retelling comprised three episodes from an
animated Tweety & Sylvester cartoon (T&S; ‘Canary Row’), which is known to elicit
co-speech gesture and is frequently used in gesture research (McNeill, 2005). Both
tasks were performed twice: once in a verbal condition, to collect material on
co-speech gesture, and once in a non-verbal condition, where QH was not allowed to
speak but asked to convey his message by using pantomimes only.
The comprehensibility of QH’s language production in the two verbal conditions
was assessed by a clinical linguist, the author of this dissertation. For both tasks, it
was characterized as incomprehensible. QH was unable to name the BNT objects; he
mainly produced neologisms (score correct = 0/20; following the BNT guidelines;
Kaplan et al., 1983). When retelling the T&S cartoon his speech was almost
completely unintelligible as well. A few fragments were intelligible to some extent,
but these consisted of semantic paraphasias and stereotypical utterances which were
ambiguous as to the meaning of these cartoons.
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Forced-choice task
Design
Comprehensibility of the gestures was assessed in a forced-choice task. In a
within-subject design, judges had to decide upon the meaning of QH’s gestures.
Judges saw videos without sound of both gesture modes: pantomime and co-speech
gesture, which were randomly mixed. After each video, judges had to choose one out
of two answer options.

Judges
Fifteen students and employees of Tilburg University (12 female, aged 18–33 years),
who had no knowledge of gesture or aphasia, acted as judges.

Materials
Stimuli were videos of QH naming objects and retelling a story. These were 40 stimuli
for naming objects (BNT: 2 modes∗20 items) and six for retelling a story (T&S: 2
modes∗3 episodes). Judges saw each stimulus on a PowerPoint slide. Below the
stimuli, they saw two answer options: the correct answer and a distracter. For object
naming the correct answer was the picture QH attempted to name. Distracters were
randomly selected from the other 19 items. For story retelling the correct answer was
the episode QH had seen. The distracter was selected randomly from the other two
episodes QH had seen. Combinations between target and distracter were the same for
the co-speech gesture and pantomime stimuli. Their left–right position was varied
across judges. All stimuli were presented without sound. QH’s face was blurred to
prevent information from his facial expression or lip movements to influence the
comprehensibility judgement.

Procedure
Judges sat behind a computer screen and received the following instructions: ‘What
item/episode is the person on the video clip talking about?’ They saw a video of QH,
which started after clicking it. After the video they had to choose between the two
answer options. In the first block of videos, judges saw QH naming objects. In the
second block, they saw videos of QH retelling a story.

Analysis
We analysed ‘comprehensibility’, the percentage correct of judges’ answers, for both
gesture modes within the two tasks. This was done in a one-sample t-test against a
chance level of 0.5 ( = 50%) correct. ‘Pantomime’ and ‘co-speech gesture’ were
compared for their comprehensibility scores in a paired samples t-test per task.
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Results
For the naming task, QH’s pantomimes were frequently interpreted correctly
(M = .82, SD = .15). This is significantly different from chance, t(14) = 8.03, p < .05.
Pantomimes were more comprehensible than co-speech gestures (M = .48, SD = .11),
t(14) = 8.36, p < .01. The latter did not significantly differ from chance. A reversed
pattern was observed for retelling a story. Here, co-speech gestures were interpreted
correctly more frequently (M = .78, SD = .21), which is significantly different from
chance, t(14) = 5.23, p < .001. co-speech gestures were more comprehensible than
pantomime (M = .47, SD = .40), t(14) = 2.23, p < .05. The latter did not differ
significantly from change (Figure 3.1).

Percentage correct of judges'
answers

1.0

3
0.5

0.0
Pantomime
Co-speech
gesticulation
pantomime
gesture Naming Objects
Naming objects

Co-speech
gesticulation
pantomime
Pantomime
gesture Retelling a cartoon
Retelling a story

Figure 3.1. Percentage correct of judges’ answers for pantomime versus co-speech gesture in naming
objects and retelling a cartoon.

Representation techniques
Non-brain-damaged people (NBDP)
We compared the representation techniques used by QH with those used by healthy
speakers. For naming objects, we included 11 non-brain-damaged participants
(NBDP) (10 female; aged 41–58 years; all right-handed). For retelling a cartoon, we
included six different NBDP (three female; aged 53–66 years; all right-handed).

Behavioral data
NBDP performed the same tasks as QH. Data collection was performed similarly to
the data collection for QH.
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Coding and analysis
We developed a coding scheme with six representation techniques based on Müller
(1998). See Table 3.2 for definitions and examples of each technique (see also Mol et
al., 2013). Coding was done by the first author. To evaluate the inter-judge reliability,
we randomly selected 20% of the clips of both QH and NBDP. These were also coded
by a second coder. Coders were not blinded for participants (QH versus NBDP).
Agreement was 81%, Cohen’s κ = .76, indicating substantial agreement (Landis &
Koch, 1977).
QH was contrasted with NBDP for the six coded representation techniques (Table
3.2) using Crawford’s modified t-test, which allows for comparing a single case
against a control group (Crawford & Howell, 1998).
Table 3.2. Coding scheme for representation techniques used in gesturing (Mol et al., 2013)
Representation technique

Definition

Example

Handling

Pretending to use an object

Pretending to write with a pencil

Enact

One pretends to be in a different
situation, without using an object.

Pretending to be cold by rubbing
one’s hands to the opposite
shoulders

Object

Using the hands to represent (part
of) an object

Holding a hand in front of one’s
face to represent a mask

Shape

Outlining or moulding the shape
of an object

Drawing the outline of a house with
one’s index finger

Deictic

Pointing (an index finger) at an
object, location or trajectory.

Pointing at one’s chair

Other

All gestures that do not fit into
previously named categories.

Showing three fingers to represent
the number ‘three’

Results
Naming objects (BNT)

Different from NBDP, who hardly gesticulated while naming objects, QH produced
co-speech gestures during almost every attempt to name a picture verbally (Table 3.3).
He predominantly used deictic and handling techniques. Although the difference is
prominent, it could not be tested statistically, since Crawford’s t-test is not able to
compare the scores of QH with a normative sample with a mean score of zero.
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In the pantomime condition, QH used shape techniques for almost every item. This
was significantly more than did NBDP, t(10) = 4.47, p < .01. QH’s shape gestures
were sometimes combined with other representation techniques. Compared with
NBDP, QH made less use of handling, t(10) = 4.10; p < .01 and object techniques,
t(10) = 2.58; p < .05. No significant differences were found for enact, deictic and
other. An analysis per item showed considerable consistency across NBDP in the
techniques they used for a specific item. That is, for 16 out of 20 items, all participants
used the same technique (e.g., all participants used a handling technique for the item
‘toothbrush’) (see also chapter 4). Pantomime techniques used by QH did not coincide
with those employed by NBDP.
Retelling a cartoon (T&S)

QH produced co-speech gesture for every episode tested (Table 3.3). Only half of the
NBDP produced co-speech gestures. Those who did use co-speech gestures did this
considerably more extensive as compared to the NBDP naming objects. The
techniques used by QH did not significantly differ from techniques used by NBDP.
Other than when he was naming objects, QH now also produced object techniques.
Techniques used during pantomiming by QH were similar to the techniques he used
in co-speech gesture for this task. Again, there were no significant differences between
the representation techniques used by QH and by healthy NBDP.
Table 3.3. Representation techniques used by QH and NBDP; when naming objects of the Boston
naming test (for number of items) and retelling Tweety and Sylvester cartoons (for number of
episodes).
Co-speech gesture

BNT

T&S

Handling
Object
Enact
Shape
Deictic
Other
Handling
Object
Enact
Shape
Deictic
Other

Pantomime

QH

NBDP

QH

NBDP

M
13
10
10
11
15
15
13
13
10
11
13
10

M (SD)
0.09 (0.32)
0.00 (0.00)
0.00 (0.00)
0.09 (0.32)
0.00 (0.00)
0.00 (0.00)
2.33 (0.58)
2.67 (0.58)
0.33 (0.58)
2.00 (0.00)
1.67 (1.53)
1.67 (1.53)

M
14
10
10
18
12
11
11
12
10
11
13
13

M (SD)
9.73 (1.57)
6.82 (2.53)
3.45 (1.78)
9.55 (1.81)
2.00 (1.35)
1.55 (1.06)
3.00 (0.00)
2.67 (0.58)
2.33 (1.15)
3.00 (0.00)
1.67 (1.15)
2.67 (0.58)
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General discussion
The study yielded two main results. First, a forced-choice judgement task showed that
both co-speech gesture and pantomime can be comprehensible. Importantly, in the
case of QH, their benefits differed across different communicative settings.
Pantomime was only comprehensible for naming objects, whereas co-speech gesture
was only comprehensible for retelling a cartoon. Furthermore, a comparison with
NBDP showed a different pattern of gesture use in QH. He gesticulated a lot while
naming objects, whereas NBDP hardly gestured here. For pantomiming objects, QH
used more shape gestures but fewer of the other techniques as compared with NBDP.
These ‘simpler’ gestures were comprehensible, nevertheless. From these results we
conclude that the use and communicative benefits of gestures can differ between
gesture modes and between communicative settings.
This corroborates with the hypothesis that co-speech gesture and pantomime result
from partly different processes (Goldin-Meadow et al., 2008). In the case of QH, it
can be argued that the brain damage has affected these processes differently. As such
the results underline that both gesture modes need to be accounted for in models of
speech and gesture production. In clinical practice, it could be worthwhile to assess
them separately and for different communicative settings with a focus on
comprehensibility rather than on the correct production of a representation technique.
This could be done, for instance, by using the Scenario Test (van der Meulen et al.,
2009) rather than using conventional apraxia tests. Finally, we wish to point out that
these implications probably not only apply to people with aphasia, but also could be
relevant for people with other speech, language or communication disorders.
How do these findings relate to theories on gesturing in aphasia? First, the
incomprehensible pantomimes for retelling a cartoon in contrast to the
comprehensible co-speech gestures may be explained by QH’s ideomotor apraxia. In
line with the hypothesis of Rose and Douglas (2003), his apraxia would influence
purposeful gesturing, such as pantomime, but not co-speech gesture. Apraxia may also
explain why he relies on the shape gestures for naming objects. Following Goodale,
Jakobson, and Keillor (1994), this may represent difficulties in translating conceptual
knowledge into gesture, something they associate with apraxia. This view, though, is
in contrast to Cocks et al. (2013), who propose that shape gestures are proof of intact
semantic knowledge rather than the result of an impairment. Second, the results
support the claim that co-speech gesture, other than pantomime, is closely related to
the production of speech (McNeill, 2005). QH has an intact semantic system and at
this early stage both his speech and gesture production are probably unimpaired.
Because of difficulties in post-semantic stages of speech production QH’s verbal
message becomes incomprehensible, but his production of co-speech gesture remains
unaffected. This is in line with the model of de Ruiter (2000), which would predict
that QH’s co-speech gesture compensates for his language difficulties. When naming
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objects, however, his co-speech gestures did not contribute to his comprehensibility.
We therefore propose that his co-speech gesture ‘benefits’ from the rich spoken
context when retelling a cartoon. This benefit diminishes for naming objects, where
the speech production is reduced considerably and it is absent in pantomime, where
there is no spoken context. For a more elaborate discussion on models of gesture and
language production and their implications for aphasia, see de Ruiter and de Beer
(2013).
Caution needs to be taken when generalizing the findings of this single case study.
Although the forced-choice task was a valid way to measure differences in
comprehensibility between co-speech gesture and pantomime, it should be kept in
mind that the tasks used do not resemble real-life communication. Moreover, there
are many individual differences between people with aphasia. The latter is illustrated
by the case described in McNeill (2005). Similar to QH, this patient had W’s aphasia
with paraphasic speech. His gestures, however, did not seem to add to his
comprehensibility but were paraphasic like his speech. Keeping these individual
differences in mind, the case we presented has shown that the comprehensibility of
pantomime and co-speech gesture can differ, depending on the communicative
situation in which they are used. These results suggest that for future research it would
be interesting to study these gesture modes further in a larger group study in a more
‘natural’ communicative setting.

Conclusion
This study has shown that co-speech gesture and pantomime can differ in their
comprehensibility per communicative setting. Although QH is not able to make use
of each gesture modes’ full potential, they both can nevertheless be beneficial for his
communication. These findings imply that both gesture modes should be taken into
account separately for different communicative settings in theoretical models as well
as in clinical practice.
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Chapter 4
Pantomime’s production and comprehensibility:
non-brain-damaged people

This chapter is based on a manuscript submitted for publication to a peer-reviewed
scientific journal: van Nispen, K., van de Sandt-Koenderman, W. M. E., & Krahmer,
E. (submitted). Pantomime: Production and Comprehension.

Abstract
Background: Pantomime, gesture in absence of speech, has no conventional meaning.
Nevertheless, individuals seem to be able to produce pantomimes and derive meaning
from pantomimes. A number of studies has addressed the use of co-speech gesture,
but little is known on pantomime.
Aim: Therefore, the question of how people construct and understand pantomimes
arises in gesture research.
Methods: To determine how people use pantomimes, we asked participants to depict
a set of objects using pantomimes only. We annotated what representation techniques
people produced. Furthermore, using judgment tasks, we assessed the pantomimes’
comprehensibility.
Results: Analyses showed that similar techniques were used to depict objects across
individuals. Objects with a default depiction method were better comprehended than
objects for which there was no such default. More specifically, tools and objects
depicted using a handling technique were better understood. The open-answer
experiment showed low interpretation accuracy. Conversely, the forced-choice
experiment showed ceiling effects.
Conclusion: These results suggest that across individuals, similar strategies are
deployed to produce pantomime, with the handling technique as the apparent
preference. This might indicate that the production of pantomimes is based on mental
representations which are intrinsically similar. Furthermore, pantomime conveys
semantically rich, but ambiguous, information, and is much dependent on context.
This pantomime database will be made available online. This can be used as a baseline
with which we can compare clinical groups.
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Introduction
When a train leaves from the platform, you can sometimes see people waving and
gesturing at their loved ones. For instance, someone may form a heart shape with two
hands, to depict their love for the other person. Such gestures, produced in absence of
speech, are called pantomime (McNeill, 2000); throughout this chapter, we will refer
to these pantomimic gestures as ‘pantomimes’. Pantomimes may not be used as
frequently as co-speech gestures, but their use can be convenient in situations in which
speaking is not an option. Usually, it is assumed that the meaning of pantomime is not
determined by any convention (McNeill, 1992). That is, the form and meaning of
pantomimes does not meet any kind of socially constituted group standard. Instead,
for the construction and comprehension of pantomime, people have to rely on
iconicity, which is the similarity between the form and meaning of pantomime
(Müller, 1998; Perniss, Thompson, & Vigliocco, 2010; Taub, 2001b). Iconicity allows
for a wide range of options to depict information in pantomime, but little is known
about how people select from these options. Furthermore, although we know that
pantomimes can convey information (McNeill, 2000), we know little of their
comprehensibility. In general, very little is known about how people derive meaning
from pantomime. The present study was initiated to investigate these issues.
Despite the uncertainties regarding how people construct and understand
pantomime, in clinical settings, pantomime is often used as a clinical tool to support
the communication of people with language difficulties, such as aphasia (e.g., Caute
et al., 2013; Coelho, 1990; Daumüller & Goldenberg, 2010; Marangolo et al., 2010;
Marshall et al., 2012; Raymer et al., 2006; Rodriguez, Raymer, & Gonzalez Rothi,
2006). However, no clear baseline is available on how healthy speakers produce
pantomime or on how comprehensible pantomime can be. This is an important gap in
the extant literature. Therefore, the present study also aimed to provide a database to
which clinical groups can be compared in future research.

Pantomime on the gesture continuum
McNeill, in his characterization of different kinds of hand gestures, placed pantomime
on a continuum (Kendon’s continuum as proposed by McNeill, 2000, see Figure 4.1)
in between co-speech gesture, or gesticulation (i.e., gestures that spontaneously
accompany speech), and emblems (i.e. gestures whose meaning is determined by
conventions, such as the thumbs-up gesture). Pantomime, also sometimes called silent
gesture, differs from co-speech gesture in that it is a conscious use of gesture in
absence of speech (McNeill, 2000). Sandler (2013) defined pantomimes as reenactments of an event, in which the body represent the actual human body. In the
present study, we take into account all gestures in absence of speech, but we focus on
hand gestures only. Goldin-Meadow and Brentari (2015) propose a categorical divide
between co-speech gesture and pantomime. Since pantomimes have a discrete form
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and can be concatenated into meaningful strings, pantomimes are more like signs than
like co-speech gestures. The authors even propose to label pantomimes as
‘spontaneous sign’. It is worth noting, though, that sign language is generally
considered to be very different from pantomime, in that it is a fully fledged language
system with linguistic properties comparable to spoken language, such as a
phonology, morphology and syntax (Emmorey & Casey, 2001; Sandler & LilloMartin, 2001). Rather than providing strict definitions, the gesture continuum is used
by McNeill (1992, 2000; 1998) to illustrate that there can be a gradient transition
between different gesture modes.
Newly constructed pantomimes would be situated on the left side of the continuum,
as for these pantomimes in principle no conventions exist. However, when used for a
longer period of time within a certain community, such as a deaf community,
pantomime can take up linguistic properties and evolve towards signs in a sign
language. In this case, pantomime will become better-formed, in that the hand shape
and movement will increase in precision and will change in accordance with the
grammar and rules of that evolving language (Brentari, Coppola, Mazzoni, & GoldinMeadow, 2012; Sandler, Aronoff, Meir, & Padden, 2011; Sandler, Meir, Padden, &
Aronoff, 2005; Singleton, Morford, & Goldin-Meadow, 1993). Also, in speaking
communities, in experimental settings, pantomimes that are used frequently are
systematic in their order (Hall, Ferreira, & Mayberry, 2014; Hall, Mayberry, &
Ferreira, 2013; Langus & Nespor, 2010) and handshape (Ortega & Ozyurek, 2013).
As a result of its frequent use in communication, the pantomimic depiction of a
‘telephone’ has become an emblem in various cultures. In Italy for instance, people
refer to the action of calling someone by holding a fist with stretched thumb near the
ear and the little finger near the mouth, whereas individuals in America would hold
a closed fist in a similar position between ear and mouth, but without the stretched
thumb and little finger (Haviland, 2005).

Co-speech gesture

Pantomime

Emblem

Sign Language

With speech

Without speech

With or without speech

Without speech

Not conventionalized

Partly conventionalized

Fully conventionalized

Linguistic properties absent

Some linguistic properties
present

Linguistic properties
present

Figure 4.1. Kendon’s continua: Different kinds of hand gestures and their relation to speech,
conventions, and linguistic properties, as proposed by McNeill (2000).
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Iconicity
Although conventions may arise after frequent use of a pantomime, for the
construction of new pantomimes, one cannot rely on conventions, or on linguistic
rules, just yet. This raises the question of how people refer to concepts using new
pantomimes, and how it is that others can generally understand these. To construct
iconic gesture or new iconic signs, people likely rely on iconicity, which can be
characterized as the similarity between (communicative or linguistic) form and a
(real-world) referent or experience (Müller, 1998; Perniss et al., 2010; Taub, 2001b).
This is probably also relied upon for the construction of pantomime. As Perniss and
Vigliocco (2014) point out, iconicity maps form onto meaning, and thereby enables
referring to things that are spatially and/or temporally remote. In this way, iconic
pantomimes can also provide information for an interlocutor, just as iconic signs can
convey information, though often ambiguous, to non-signers (Klima & Bellugi,
1979). This makes iconicity particularly useful for communication in situations in
which no linguistic context is present.
The phone emblems discussed above are clearly iconic in that they represent the
form of the telephone and the action of holding it. The Italian and American
representations also show subtle differences, which illustrates that iconicity provides
various options in the depiction of information in pantomime. A similar phenomenon
is present in sign languages. Not only are there differences between sign languages in
how they represent certain features of a concept, they can also differ in which feature
of an object they express. In American Sign Language (ASL), for instance, a lion is
represented by its salient feature ‘manes’, whereas in British Sign Language (BSL) it
is represented by its pouncing paws (Perniss et al., 2010).
The gesture literature uses various labels to describe the manner of depiction people
could use to express different types of information in pantomime (see Caldognetto &
Poggi, 1995; Cocks, Dipper, Pritchard, & Morgan, 2013; Hwang et al., 2014; Mol,
Krahmer, & van de Sandt-Koenderman, 2013; Müller, 1998; Perniss & Vigliocco,
2014; Sekine & Rose, 2013; Tolar, Lederberg, Gokhale, & Tomasello, 2008). We
based the present study on Müller (1998). She describes four modes of depiction: 1)
the hand imitates the performance of everyday activity, 2) the hand moulds, 3) the
hand draws and 4) the hand portrays an entity.
Considering the wide range of options that exist for depicting information in
pantomime in an iconic fashion, one might expect substantial individual variation in
how different people produce pantomimes. Only recently, this topic has gained more
attention, and studies revealed systematic aspects in how people produce pantomime.
Padden and colleagues (2015; 2013) showed that when depicting tools in pantomime,
most people prefer to pretend to use the object, but some use their hands to represent
the object. These findings were corroborated for co-speech gestures by Masson-Carro,
Goudbeek, and Krahmer (2015a). In addition, findings by Hwang et al. (2014) indicate
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that people use specific strategies for different semantic categories; i.e., for animals,
people use their hands to represent the animal, and for fruits, people show the shape.
Furthermore, Ortega and Ozyurek (2013) found that when individuals had to depict
an item for the second time, six months after the first depiction, the shape of their
pantomimes was highly similar to their first depiction. Again, this shows consistency
in how people depict information in pantomime, which might indicate that these
pantomimes are based on mental representations that are intrinsically similar
(Barsalou, 1999).

How do people produce pantomime?
The systematic aspects found in the production of pantomime suggest that different
people use similar strategies when constructing pantomime. This raises the following
question: how they do so in the absence of any conventions and what mental processes
are involved? The underlying model of pantomime production is still poorly
understood. Various models have been developed and tested to explain the production
of co-speech gestures (see de Ruiter, 2000; Kita & Özyürek, 2003; Krauss, Chen, &
Gottesman, 2000). However, the production of pantomime is a process partly different
from the production of co-speech gestures (chapter 3; Goldin-Meadow, So, Özyürek,
& Mylander, 2008) and these models do not explain how iconic information is
selected and translated into the manual domain. Even though no dedicated models of
pantomime production exist, we feel that there are two models, developed for different
purposes, which may serve as a source of inspiration.
One is the model of Gonzalez Rothi, Ochipa, and Heilman (1997), which explains
motor difficulties of people with apraxia. Apraxia is a disorder involving the
performance of learned, purposeful movements (Gonzalez Rothi & Heilman, 1997).
The model of Gonzales Rothi and colleagues describes which processes are involved
in pretending to use an object, such as pretending to brush your teeth. According to
this model, action semantics are selected from a semantic system or mental
representation and these are subsequently translated into motor actions.
Whereas the former model is well suited to explain specific disorders in the use of
skilled movements, such as most action related pantomimes, it does not explain the
creation of new pantomimes, such as outlining the shape of a toothbrush. The latter
can be explained using the model by Taub (2001a). Inspired by the iconicity of some
signs in sign language, she described how iconic items are created. Arguably, this
model can also be used to explain the construction of pantomime. Taub (2001a)
proposed that for the construction of iconicity, an image of an item is selected from
one’s mental representation, for instance an image of a tree (Figure 4.2). This image
is created in the modality in which it will be represented, in this case, the visual
domain. The (mental) image is then modified or schematized so that it can be depicted
in a sign. From this schematized picture, one then selects appropriate forms or
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representable parts to show or encode (for instance, its vertical shape and branches).
Taub (2001a) argued that whereas for the construction of linguistic items these are
constrained by the semantic and phonetic categories of the language, (panto)mimes
are constrained only by the conceptualizing power and physical skills of the person
pantomiming.
- smell
- texture
- etc.

Concept

Image Selection

Schematization

Encoding

Figure 4.2. Analogue-building process for American Sign Language (ASL) for the object tree as
proposed by Taub (2001a)

The models by Gonzalez Rothi et al. (1997) and Taub (2001a) provide insight into
how concepts can be depicted in various representation techniques. However,
particularly the model by Taub (2001a) presumes individual differences in the
construction of these pantomimes and does not explain the systematic aspects in the
production of pantomime reported in the literature (Masson-Carro et al., 2015a;
Padden et al., 2015; Padden et al., 2013). Therefore, we propose to further specify two
selection criteria: saliency and fit with the constraints of the pantomime domain.
These criteria may explain how people select the features they depict in pantomime.
As McRae, Cree, Seidenberg, and McNorgan (2005) describe in their database of
semantic object norms, there can be many features associated with an object; take the
word ‘Whistle’, for example. These features can reflect a variety of basic knowledge
types, such as information on its sound, shape and function (based on Wu & Barsalou,
2009). Following Taub’s (2001a) model, a person producing a new pantomime will
make a visual image of an object. This visual modality excludes all non-visual
features, such as sound. Within the visual modality, other constraints attributed to the
gesture domain remain. One can easily depict highly imaginable content (Hadar &
Butterworth, 1997) and particularly physical or spatial properties (e.g. Alibali, 2005),
but other properties (for instance colour, which also is a visual feature) may be more
challenging. Consequently, for depicting an object in pantomime, people have to
select a conceptual feature from their mental representation that meets the constraints
of the pantomime domain, which are probably action (use of a toothbrush) or
perception based (the shape of a funnel).
People may not depict all features depictable in pantomime. Rather, it seems
plausible that people focus on salient, or distinctive information. Salient features are
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features that are remarkable and not shared with other objects (McRae et al., 2005).
As such, salient features are most likely to be correctly understood by an interlocutor.
However, it is important to note that salient information in the gesture domain may be
different from salient information in other domains, such as the verbal domain. For
instance, the feature ‘used to blow air through’ may not be distinctive in language
(since it applies to ‘Whistle’, but also to ‘Harmonica’), but in pantomime the
differences in handshape in pretending to use the objects can be distinctive
(pretending to hold a whistle between thumb and forefinger versus holding two hands
with the palm up and arched fingers to pretend to hold a harmonica).
Finally, as discussed above, there may be various ways in which a selected feature
can be translated into a representation technique. It remains unclear how individuals
select techniques. Taking into account that pretending to use an object is a depiction
of a skilled action, something one has performed before, for which a motor program
is readily available (Gonzalez Rothi et al., 1997; Hostetter & Alibali, 2008), it may be
expected that this technique is preferred over the other techniques.

How do people understand pantomime?
Given that there are no conventions on the production of pantomime, the question
remains: how individuals can actually derive meaning from the pantomimes they
observe? Although various studies have shown that gestures can be comprehensible
(Beattie & Shovelton, 1999; Kelly & Church, 1998; Mol et al., 2013; Ping, GoldinMeadow, & Beilock, 2014) and that iconic gestures activate semantically related
information (e.g., Yap, Balota, & Tan, 2013), very little is known about the cognitive
processes involved in deriving meaning from pantomime. Therefore, we speculate on
how this process might work and take Taub’s (2001a) model as a starting point. If an
interlocutor would see the iconic depiction of a tree, as shown in Figure 4.2, this
person would need to deduce a scheme from this pantomime (a narrow, but somewhat
long vertical shape, with a potentially moving wider top, and a flat base). This then
needs to be translated into an image and linked to a concept (this could be a ‘tree’,
‘streetlight’, ‘flower’, ‘hat stand’, etc. …). While for linguistic items people have
access to a lexicon providing clear links between form and meaning, for pantomime,
this is obviously not the case. The scheme of this interlocutor does not have to map
one on one onto a specific image or concept; what’s more, it does not necessarily map
onto the same concept as intended by the person producing the pantomime. Rather,
the meaning of pantomimes is probably ambiguous and context dependent. Therefore,
multiple interpretations could be possible. Two types of pantomimes might be less
ambiguous: pantomimes that represent human action and pantomimes outlining or
moulding a salient shape of an object. For most pantomimes, the person producing the
pantomime and the addressee will not share the same way of schematizing, which can
result in an ambiguous message. For human action, however, the schematization is
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shared between interlocutor and ‘pantomimer’, because this is skilled action,
previously performed by both individuals. An interlocutor can understand, for
instance, a pantomime where an individual pretends to ‘comb his hair’, as the
interlocutor can map this action onto own experience. For pantomimes moulding the
shape of an object, interlocutors cannot map the scheme of a pantomime onto their
own experience. That said, a shape might be recognized similarly to how the shape of
an object is recognized in, for instance, a line drawing (e.g., Biederman, 1987). This
will probably only work for objects with a salient shape, that are recognizable based
on their shape only, such as for instance a ‘Pyramid’, but not for objects with
ambiguous shapes, such as a ‘Bed’.

Who needs pantomime?
As language is an efficient communication system, most of the time, there is no need
for people to use pantomime. There are some situations in which pantomime could be
useful: when speakers do not share a language (for instance, when going abroad) or
when communicating using sound is difficult (for instance, at a train station when a
train passes by or when communicating through a glass window). Whether people
actually rely on pantomime in such situations is largely unknown.
For some clinical populations, particularly for individuals with language
difficulties, pantomime could be useful for communicating information they cannot
(or can no longer) convey in speech. People with aphasia (Goodglass, 1993) and
children with Specific Language Impairment, SLI (Leonard, 2014) have linguistic
impairments, but also children with Down syndrome (Chapman & Hesketh, 2000)
may struggle with the production of language. Some studies have shown that these
populations can sometimes use gesture or pantomime to convey information they
cannot convey in speech, which may improve their comprehensibility to others
(Botting, Riches, Gaynor, & Morgan, 2010; Mol et al., 2013; Stefanini, Caselli, &
Volterra, 2007). Due to the possible benefits of pantomime for these clinical
populations, there is a need to collect data on the ability of healthy speakers to use
pantomime. A baseline database for pantomime can be used to identify what works
well in healthy speakers and should be encouraged in clinical populations.
Furthermore, it may be used to define the ‘best possible outcome’ which can be used
to guide expectations in clinical populations. It can also identify caveats which can be
avoided with clinical populations. Finally, a baseline could be used to determine
pantomime impairments. For instance, people with apraxia have difficulties
performing skilled movements, such as pretending to brush one’s teeth (Gonzalez
Rothi & Heilman, 1997). Also, people with aphasia seem to use pantomime differently
from healthy participants (chapters 5 and 6). A pantomime baseline could be used as
a comparison to the behaviour of clinical groups in order to determine which aspects
of pantomime production they struggle with.
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Present study
Aim

We aimed to investigate how (healthy) people produce and comprehend pantomimes.
This topic has received little attention, with the notable exception of the
aforementioned study by Padden et al. (2015). The present study determined which
representation techniques people used to depict objects from the Boston naming test,
BNT (Kaplan, Goodglass, & Weintraub, 1983), a standardized test used to assess
naming impairments in people with aphasia. Furthermore, we looked into whether
there were systematic aspects to how these techniques were applied. Using two
judgement tasks, open-ended question and forced-choice questions, we determined
the comprehensibility of these pantomimes. Our study is based on three hypotheses.
Firstly, considering the communicative use of pantomime we expected to find
systematic aspects in how people depict objects in pantomime. Secondly, considering
the constraints of the pantomime domain, we hypothesized that pantomime is best
used to depict objects with a salient function, particularly tools, and that these items
would be better understood. Finally, we expected pantomimes to convey information
that is semantically rich, but highly context dependent. We also hypothesized that
pantomimes depicting objects using a handling technique might be easier to
understand, since these can be mapped onto a motor program shared with the
interlocutor, which increases the likelihood of the correct interpretation of the
pantomime.
Pantomime Database

The second aim of this study was to build a pantomime database. As alluded to above,
in clinical settings, pantomime is sometimes used as a manner of communication for
people with language difficulties, such as aphasia (e.g., Caute et al., 2013; Coelho,
1990; Daumüller & Goldenberg, 2010; Marangolo et al., 2010; Marshall et al., 2012;
Raymer et al., 2006; Rodriguez et al., 2006). No reliable information is currently
available on how healthy individuals produce and understand pantomime. Therefore,
the present study also aimed to provide a database to which clinical groups can be
compared. Since the entire pantomime database also contains patient data, the present
study obtained ethical approval from the Medical Ethical Review Committee of the
Erasmus University Medical Center, Rotterdam. The present study only reports on the
data of healthy individuals.
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Pantomime elicitation
Participants
Twenty native speakers of Dutch participated in the experiment (5 male), aged 32-65
(M = 53, SD = 7). They were all right handed, as assessed using the Edinburgh
Handedness Inventory (Oldfield, 1971). Participants gave their consent to be
videotaped during the experiment.

Stimuli
Stimuli were all 60 pictures of the Boston naming test, BNT (Kaplan et al., 1983). The
pictures in this test depict various objects, animals and plants (from now on referred
to as objects) which increase in naming difficulty, from high frequency words, such
as ‘House’, to low frequency words, such as ‘Compass’. This test was selected for its
clinical relevance, as it was also used with people with aphasia for the studies
described in chapters 5 and 6.

Procedure
Participants saw a picture and were asked to silently convey what was on that picture
by using only their hands, i.e. by pantomiming. This had to be done in such a way that
the experimenter, who could not see this picture because of a cardboard screen, could
select the correct picture from three answer options. Before starting the task, three
practice items were used to familiarize the participants with the task. After participants
had completed their pantomime for a practice item, the experimenter showed the three
answer options. For each practice item, the experimenter acted as if the info was
understood by identifying the correct picture. Before starting the experiment itself,
participants were reminded that they should pantomime until they thought the
information was clear enough to the experimenter and that said experimenter was not
allowed to give feedback on the comprehensibility of the pantomime. During the
experiment, answer options were not shown to the participants, nor did the
experimenter give any feedback on the comprehensibility of a pantomime. Due to
minor mistakes in the test procedure, such as skipping a page unseen, there were two
missing items (item 27 and 37 by participant 10). Analyses were performed for the
remaining 1198 items (20 participants * 60 items = 1200 - 2 missing items = 1198).As
this experiment was part of a larger research project also including stroke patients
with aphasia, half of the participants were restricted in the use of their right hand.
These randomly selected participants had to wear a sling throughout the experiment.
This was done to make sure that the healthy speakers were comparable to the aphasic
speakers, of whom many had a right-sided hemiparesis (chapters 5 and 6).
The pantomimes produced were analysed in two ways. Study 1 describes the
representation techniques people used and Study 2 reports on how comprehensible
these pantomimes were.
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Study 1:
Assessment of representation techniques
Methods
Coding

For each object, the pantomimes produced were annotated into different
representation techniques using the ELAN gesture coding software package
(Wittenburg, Brugman, Russel, Klassmann, & Sloetjes, 2006). Basing our coding on
Müller (1998), we identified six representation techniques (also used in chapters 2, 3,
4 and 5; Mol et al., 2013). Within Müller’s category of gestures imitating daily
activity, we distinguished between: 1) a handling technique, which is a transitive
action, in which one pretends to use an object (e.g., pretending to hold a whistle), and
2) enacting, which is an intransitive action, or non-object-directed action (e.g.
pretending to be dancing or swimming). We combined Müller’s mould and draw
modes of representation and labelled this as 3) shape (e.g., outlining or moulding the
shape of a whistle). We labelled the ‘portraying’ techniques as 4) object, in which the
hand represents the object (e.g., use fingers to represent a whistle). In addition to
Müller’s modes of representation, we also distinguished 5) deictic (e.g., pointing at
one’s mouth) and 6) other, which were all pantomimes that did not fit into previous
categories (also see Table 3.2). Coding was done by the first author. Second coding
was done for 10% of the data by two different coders, both experts in gesture coding.
Agreement was 76% overall. For the codes of interest, agreement was as follows;
handling 89% (n = 564), object 79% (n = 415), enact 63% (n = 156, note that this
technique is used relatively infrequently) and shape 93% (n = 712).
Analyses

For the analyses, we determined for each item whether or not one of the six techniques
was used. This means that a technique could be used maximally 60 times (once for
every item) by every individual and that multiple techniques could be used to depict
a single item. We performed three types of analyses. First, as half of our participants
wore a sling during the experiment, we performed a t-test to check whether people
restricted in the use of their right hand differed from people able to use both hands.
Secondly, we set a threshold: if 80% or more (≥16/20) of the participants used the
same technique for a specific object we labelled this as a default technique. Thirdly,
based on Padden and colleagues (Hwang et al., 2014; Padden et al., 2015), we
determined differences in the representation techniques used to depict animals (n = 8),
tools (n = 16) and other (n = 34). Tools were categorized as a handheld device that
aids in accomplishing a task. Groups were compared using a MANOVA with
Bonferroni’s post-hoc testing.
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Results
Restricted hand use

There were no significant differences between people able to use only one hand and
people able to use both hands for the use of any of the representation techniques:
handling, object, enact, shape, deictic and other. Therefore, for the following analyses,
the data of both participant groups were collapsed.

Handling
(‘Whistle’)

Object
(‘Compass’)

Enact
(‘Igloo’)

4

Shape
(‘Igloo’)

Figure 4.3 Participants using a default pantomime technique for the items ‘Whistle’, ‘Compass’
and ‘Igloo’.

Defaults

For 52 out of 60 objects (87%), a default technique was used, i.e. 80% or more of the
participants used the same technique to depict that object, see Figure 4.3 for some
examples. This confirmed that there are systematic aspects to the way people refer to
objects in pantomime. Note that objects could have one, two, or even three default
techniques. Handling was the default technique for 19 objects, enact for 2 objects,
object for 10 objects and shape for 24 objects (See Table 4.1). For 4 objects, people
used either a handling or an object technique. Both techniques reflected the same
information: use of an object (e.g., for ‘Saw’: pretending to hold a saw and move it
back and forth or showing a flat hand perpendicular to the table and move it back and
forth). For 46 out of 60 objects, people used a single technique as default. For 5
objects, two techniques met the threshold of 80% or more. These defaults were always
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combinations of shape plus another technique. For ‘Cactus’, three techniques were
default: shape (moulding/outlining the shape of the cactus), handling (pretending to
touch a thorn of the cactus) and enact (pretending to be hurt, by shaking the hand). In
addition to the above named default techniques, individuals sometimes added other
representation techniques in their depiction of an object. Those techniques, though,
were not used by 80% or more of the participants and are thus not reported here.
Table 4.1. Objects (item number following order of test administration and item name) per default
technique used. Items are ordered ascending following the percentage of participants using this
technique as a default for this item (from 100% to 80%).
Handling
47
12
25
38
58
3
21
7
40
30
53
42
10
16
5
60
26
51
36

Accordion
Broom
Dart
Harp
Palette
Pencil
Racquet
Comb
Door knocker
Harmonica
Scroll
Stethoscope
Toothbrush
Wheel chair
Whistle
Abacus
Canoe
Latch
Cactus

Object
100%
100%
100%
100%
100%
100%
100%
95%
95%
95%
95%
95%
95%
95%
95%
90%
90%
90%
85%

11
1
50
44
41
22
23
18
13
55

Either/Or*

Helicopter
Bed
Compass
Muzzle
Pelican
Snail
Volcano
Mask
Octopus
Sphinx

Shape
100%
90%
90%
90%
90%
90%
85%
80%
80%
80%

27
57
43
32
17
46
33
14
31
36
45
28
60
49
20
48
4
59
22
52
56
15
41
2

Globe
Plants rack
Pyramid
Acorn
Camel
Funnel
Igloo
Mushroom
Rhino
Cactus
Unicorn
Wreath
Abacus
Asparagus
Bench
Noose
House
Protractor
Snail
Tripod
Yoke
Hanger
Pelican
Tree

Enact
100%
100%
100%
95%
95%
95%
95%
95%
95%
90%
90%
90%
85%
85%
85%
85%
85%
85%
85%
85%
85%
80%
80%
80%

33 Igloo
90%
36 Cactus 80%

48 Noose
50%
45%
9 Saw
65%
40%
6 Scissors
35%
70%
54 Tongs
55%
65%
*Either/or were all objects that were depicted by > 80% of participants by either a handling or an object
technique (between 35% and 80%).
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Object classifications

Used for number of items

We found differences between objects in the degree to which they were depicted with
a handling technique, F(2, 56) = 14.73, p < .001 (Figure 4.4). Tools were depicted
significantly more often more often by a handling technique than animals and other.
Other were depicted more often by a handling technique than animals. The object
technique was also used differently across these categories, F(2, 56) = 6.74, p < .01,
in that animals were depicted more often by an object technique than tools and other
(trend). No difference was found for enact, but we did find differences for shape,
F(2, 56) = 10.11, p < .001. Shape was used more often for animals and other than for
tools.
30

***

*
*

**

***

‘

***

15

0
Handling

Object
Animal

Enact
Tool

Shape

Other

Figure 4.4 Representation techniques used by number of individuals for tools, animals and other.
Error bars show SD.
‘p < .07, *p < .05, p < .01, ***p < .001

Study 2:
Assessment of pantomime’s comprehensibility
Methods
Judges

To assess the comprehensibility of the pantomimes, we included 273 Judges in our
study. These were all students of either Communication or Information Sciences at
Tilburg University, or Speech Language Pathology at Hogeschool Rotterdam
(age M = 21, SD = 4). There were 152 judges performing open-ended question
judgements and 121 for the forced-choice experiment. They were all naïve to the
purpose of this study.
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Materials

The materials consisted of videos of each participant described in the pantomime
elicitation. These videos were cut into clips per item. A clip started when the
participant had turned the page to that item and ended when the participant moved his
hand to the page to go on to the next item. This resulted in 1198 clips
( = 60 objects * 20 participants - 2 missing items).
Comprehensibility assessment

In both experiments, each clip was seen by three judges. This resulted in 7194
judgments ( = 2 experiments * 1198 clips * 3 judgments). For each clip, judges had
to answer the following question; ‘Watch the video above. What is this person
depicting?’ For the open questions the following was added: ‘Note, it is always an
object, animal or plant’. The forced-choice experiment, answer options were one
correct answer and three distracters, all randomly selected from the other pictures in
the BNT. Also see Figure 6.1 for a visualisation of this design. These distracters were
always the same for a certain object, but their order on the screen was varied between
judges and participants producing the pantomimes.
Analyses

Due to technical problems, there were two missing items in the open question
experiment (speaker 1 item 3 and speaker 10 item 1) and 2 missing items in the closed
answer experiment (2 * speaker 1 item 2). Analyses were performed on the remaining
items.
Comprehensibility of the gestures was operationalized in three variables: a) forcedchoice correct score: an average correct score for the forced-choice questions, b) openended correct score: an average correct score for the open-ended questions, based on
the correct responses described in the Dutch manual of the BNT (van Loon-Vervoorn,
Stumpel, & de Vries, 1996) and c) open-ended semantic score. This final score is a
four point scale in which semantic similarities are taken into account (following the
guidelines of van Loon-Vervoorn et al., 1996). For instance “pen” is not the correct
answer for the object ‘Pencil’, but it is semantically closely related and would be
scored with a 2 (on a scale from 0 to 3). This score was added since we expected
gestures to be unspecific, but carrying ambiguous meaning that may convey
semantically relevant information. See Appendix Table A4.1 for a detailed description
of this scoring scale.
Similarly to Study 1, in which we determined the representation techniques used,
we performed three types of analyses. Firstly, using a t-test, we checked whether the
comprehensibility of pantomimes created by people restricted in using their right hand
as compared to people using both hands was relatively equal. Secondly, using an
ANCOVA, we compared the comprehensibility of objects with a default technique to
objects for which there is no such default. Since our perception study is an indirect
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measure of comprehensibility, the comprehensibility of a pantomime can be
influenced by the judges’ ability to identify and name the object. To control for this,
we added ‘nameability’ as a covariate for the analyses with the open-ended correct
score and open-ended semantic score. Nameability is based on the Dutch norms of the
BNT, and represents the degree to which healthy speakers are able to verbally name
a picture of this object (van Loon-Vervoorn, 1985). Subsequently, we performed an
ANCOVA with Bonferroni’s post hoc testing with nameability as a covariate when
comparing the comprehensibility between the different default techniques. Finally, we
looked into whether different classifications of the objects could explain the
comprehensibility of the pantomimes. Using an ANCOVA with nameability as a
covariate and Bonferroni’s post hoc testing, we compared tools (n = 16), animals
(n = 8), and other (n = 36).

Results
Restricted hand use

Pantomimes produced by people able to use both hands (M = 0.97, SD = 0.02) were
slightly better comprehended than pantomimes produced by people able to use only
their left hand (M = 0.93, SD = 0.03) for the forced-choice correct score, t(18) = - 4.13,
p < .01, for the open-ended correct score (2 hands: M = 0.29, SD = 0.06, and 1 hand:
M = 0.21, SD = 0.06), t(18) = -3.15, p < .01, and for the open-ended semantic score
(2 hands: M = 1.10, SD = 0.13 and 1 hand: M = 0.81, SD = 0.18), t(18) = -4.07,
p < .001. These differences were only minor and were not of interest to the scope of
the present study. This issue is discussed in more detail in the discussion. For the
following analyses we collapsed the data.
Default

Figure 4.5 shows that objects with no default had a lower correct score for the openended questions than objects depicted with a default technique, F(1, 58) = 4.74,
p = .03. For the open-ended semantic score, we found a trend, F(1, 58) = 3.42, p = .07.
We found no differences for the forced-choice correct score, which is probably due to
a ceiling effect.
The type of technique used as default influenced the comprehensibility as given in
the forced-choice correct score, F(5, 58) = 3.10, p < .01 and the open-ended semantic
score, F(5, 58) = 3.10, p = .02. We also found a trend for the open-ended correct score,
F(5, 58) = 2.29, p = .06. For the former two scores, objects for which handling was
the default technique were better comprehended than objects for which a shape
technique was used as default, see Figure 4.6. Since the enact was used as a default
for only two objects, this technique was not taken into account in these analyses.
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Open-ended semantic
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Forced-choice correct
score

1.0
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Average correct score

'
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Average semantic score
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Average correct score
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Figure 4.5. Comprehensibility scores for objects with a default technique and no default technique.
Error bars show SD.
‘p = .07, *p < .05
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Forced-choice correct
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Figure 4.6. Comprehensibility scores for objects per default technique: handling, object, and shape
(used by 80% or more of the participants). Enact was used to infrequently to perform further
analyses on. Error bars show SD.
*p < .05
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Figure 4.7. Comprehensibility scores for animals, tools and other. Error bars show SD.
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Other

Object classification

We found differences between the three categories (tools, animals and other) for the
open-ended correct score, F(2, 58) = 3.95, p = .03, the open-ended semantic score,
F(1, 58) = 5.20, p < .01, and a trend for the forced-choice correct score, F(1, 58) =
2.67, p = .08 (Figure 4.7). Tools were better understood than both animals and other
in both of the open-ended scores, but post hoc testing revealed no significant
differences for the forced-choice correct score.

Discussion
This study set out to investigate how people produce and comprehend pantomimes
and whether there were systematic aspects in the manner in which objects were
depicted. To this end, we determined which representation techniques participants
used to depict a series of objects and we assessed the comprehensibility of these
pantomimes. There were three major findings. Firstly, we found these systematic
aspects, in that the same technique was used across individuals to depict a certain
item, which suggests that pantomime is not fully idiosyncratic. Secondly, we found
that tools were most often depicted by a handling technique, and animals most often
by an object technique. Furthermore, tools were better comprehended than animals or
other objects. This relates to our other finding that objects depicted by a handling
technique were better understood than objects depicted by one of the other techniques.
Finally, the meaning of pantomime is semantically rich, but ambiguous, and highly
dependent on context. This was shown in our judgment task, in which we found
ceiling effects for the forced-choice experiment, but relatively low scores for the open
question experiment. These findings give rise to some points of discussion.

Pantomime is not idiosyncratic
The analysis of representation techniques in Study 1 showed that there were default
ways in which individuals depict objects in pantomime: in many cases, most
individuals used the same technique to depict a certain object. Furthermore, the
assessment of the comprehensibility in Study 2 showed that these defaults were better
understood than objects that did not have a default way of depiction. These findings
seem to illustrate that the production of pantomime is not fully idiosyncratic. Rather
there seem to be certain systematic aspects to how people translate mental
representations into pantomimes, which seem to support comprehension.
Although we do not know exactly what processes lead to selection of specific
pantomimes, we can speculate as to why these systematic aspects occur. The
observation that objects with a default technique were better comprehended than
objects without a default technique suggests that a systematic nature aids
comprehensibility. Pantomimes are probably better understood when individuals
themselves would make that pantomime similarly. Following the reversed model of
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Taub (2001a), as we proposed in the introduction, for the comprehension of a
pantomime one needs to deduce a scheme from a pantomime. When schemes are
shared between interlocutor and ‘pantomimer’, this can lead to identification of the
same concept. To further explore to what degree pantomimes are conventionalized, it
would be interesting to look into whether there are cultural differences in how people
depict objects, as the study results of suggest a high consistency even across speakers
from different cultures. Furthermore, it would be interesting to investigate at what age
children start to depict objects in a ‘grown up’ way (Boyatzis & Watson, 1993;
Masson-Carro, Goudbeek, & Krahmer, 2015b; Overton & Jackson, 1973; Tolar et al.,
2008; Weidinger, Lindner, Ziegler, Hogrefe, & Goldenberg, 2014), as this could
provide further indications regarding how conventions in pantomime arise.
Goldin-Meadow, McNeill, and Singleton (1996) propose that gesture takes on
linguistic properties when it has to carry the ‘burden’ of communication. As Perniss
and Vigliocco (2014) discuss, both the need to map linguistic form to experience and
the need for an efficient, discriminable signal are central to successful communication.
The observed systematic aspects in pantomime in our study may be a first ‘step’ in
this process. In our experiment, as well as in a speaking community, there is no need
and not enough ‘pantomime interaction’ for pantomime to become more emblematic
or to take on linguistic properties and develop into a more conventionalized gesture
system (Hall et al., 2014; Hall et al., 2013), such as home sign or sign language
(Brentari et al., 2012; Goldin-Meadow et al., 2008; Sandler et al., 2005).

Pantomime techniques depict distinctive shapes or actions
The analysis of representation techniques in Study 1 showed that the handling
technique was used most frequently, and that this technique was used more often for
tools than for non-tools. For animals, the object technique was preferred. This result
is consistent with previous studies (Hwang et al., 2014; Masson-Carro et al., 2015a;
Padden et al., 2015; Padden et al., 2013). The assessment of the comprehensibility in
Study 2 showed that objects depicted by a handling technique, and particularly tools,
were better understood than objects depicted by other techniques. This finding
supports the notion that pantomime is best suited to depict information that is
action-based (such as pretending to brush your teeth).
In the introduction of this chapter, we discussed that pantomime is probably best
suited to depict salient features of objects that are easily translated into the pantomime
domain. Unfortunately, little is known on semantics in the gesture domain, and for
future research, there is a need for more knowledge on ‘gesture semantics’ (also see
Lascarides & Stone, 2009). This could be used to analyse what type of techniques
people use in depicting information, but also to find out what type of information is
depicted.
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We wish to point out that our design, using pictures, may have influenced the
‘accessibility’ of certain features and/or mental representations. Firstly, viewing a
picture of an object one could manipulate may have primed the actions associated
with using the tool (Bub, Masson, & Bukach, 2003; Ellis & Tucker, 2000; Glover,
Rosenbaum, Graham, & Dixon, 2004). Furthermore, pictures obviously visualize the
shape of the depicted object, which may partly explain why shape gestures were
relatively often relied upon as a representation technique. In terms of the model by
Gonzalez Rothi et al. (1997), individuals could ‘copy’ the picture into a shape gesture.
Finally, the pictures used may have influenced the conceptualization of the observed
object. For instance, a picture of an ‘Igloo’ with the entrance towards the viewer, may
elicit her representations (entering the ‘Igloo’) when compared to a picture with an
entrance facing the side. However, our data show that our participants frequently
express information through gesture that is not depicted in the target picture (as for
instance showing “pain” for ‘Cactus’ and “being cold” for ‘Igloo’). Therefore, it
would be interesting for future research to repeat this experiment with spoken and/or
written presentation of the targets.

Pantomime is ambiguous
The assessment of comprehensibility in Study 2 showed that judges were adequate in
terms of deriving meaning from pantomimes, as shown by the ceiling effects found in
the forced-choice experiment. The meaning conveyed in pantomime, however,
seemed ambiguous and unspecific, as people had relatively low correct scores in the
open question experiment. This is in line with results reported by Klima and Bellugi
(1979) for the comprehensibility of iconic signs for non-signers. Our findings lend
support for our hypothesis that pantomime conveys semantically rich, but imprecise,
information, and that its interpretation is highly dependent on context.
We discussed that, in order to understand pantomimes, individuals need to map the
schema they deduce from a pantomime onto their own mental concepts (based on
Taub, 2001a). Schematizations probably differ between individuals, resulting in
various incorrect answers in our study, including: mismatches (“couch” instead of
‘Bed’), close alternatives (“pen” instead of ‘Pencil’) and categories (“plant” instead
of ‘Tree’). This illustrates that pantomime, despite being unspecific, did convey
semantically rich and useful information. We tried to capture this in the semantic score
for the open-ended questions. However, as this score is a linguistically based measure,
it may not have reflected all the information that was semantically relevant for
pantomime. Again, this shows a need for more knowledge on gesture semantics.
Handling gestures were better understood than shape gestures, possibly because the
former were less ambiguous. This might be explained by the direct link between the
motor action of, for instance, combing one’s hair, and the pantomime programs
(Hostetter & Alibali, 2008), which is likely to be similar across individuals. Whereas
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for other pantomimes schematization may differ between individuals, for handling
techniques the pantomime would be similar and therefore people were also reasonably
good at identifying the exact meaning of these pantomimes.
Since little is known about how individuals understand pantomimes, we had to come
up with a measure to determine comprehensibility of the pantomime using naïve
judges. The task used had some advantages as well as disadvantages. First, a difficulty
in the construction of the forced-choice task was the selection of distracters. For
language there is a range of measures that, depending on the type of task and research
question, can be controlled for in experiments: such as word frequency, word length,
age of acquisition, phonologic and semantic properties etc., etc. In absence of such
measures for pantomime, we chose to use random distracters from the Boston naming
test, for which at least linguistic factors are well controlled. For some items, this may
have led to the use of distracters that were easy to discard as the ceiling effects found
in our study indicate that this task was relatively easy to perform. Note though, that it
was the aim of these forced-choice questions to investigate whether there was useful
information in a pantomime, and not to identify whether a pantomime could be
identified correctly without context, as for the latter we used the open-ended
questions. Despite the ceiling effects seen on the forced-choice task, it was sensitive
enough to show differences in the comprehensibility of tools as compared to
non-tools, and objects that were depicted by a handling technique as compared to
objects depicted by a shape technique. Possibly, the forced-choice option will prove
to be particularly suited for testing the comprehensibility of pantomimes used by
clinical groups, for whom we might not expect ceiling effects. The open-ended
questions were more sensitive. We should point out though, that this is an indirect
scoring system. Possibly, if a judge was unfamiliar with an object (‘Yoke’ or
‘Stethoscope’, for instance), this would affect the comprehensibility score of the
pantomime for that object. We controlled for this by including nameability as a
covariate in our analyses. Furthermore, we have minimized individual impact by using
three judges per clip in each experiment.
Finally, we found a minor influence of ability to use both hands on the
comprehensibility of pantomimes, in that pantomimes performed by people able to
use both hands were slightly better understood than pantomimes performed by people
able to use only their left, and non-dominant, hand only. Further research should look
into the differences between one- and two handed gestures, taking into account hand
preference, to establish whether these factors have an impact on pantomime and
gesture production and comprehensibility.
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Pantomime baseline and database
The pantomimes described in this study constitute a pantomime database, which will
be made available online. It provides norms for what techniques people use to depict
a set of 60 objects and how comprehensible these pantomimes are. As such, it provides
a tool which allows clinicians to compare the pantomime behaviour in clinical groups
to that of healthy speakers. For clinical practice, it is important to know more about
pantomime, as the information conveyed by pantomime can benefit the
communication of people with language impairments. Based on our findings, we
can already draw some general implications for clinical practice. Firstly, between
people able to use both hands versus people restricted to use only their left hand,
we found no difference in the type of representation techniques used and only a
minor difference in the comprehensibility of the pantomimes they produced. This
indicates that people able to use only one hand, as is often the case in people with
aphasia (Brust, Shafer, Richter, & Bruun, 1976), do not necessarily have to be
excluded from pantomime therapy. Furthermore, we saw that handling
techniques were used frequently, particularly for depicting tools, and that these
were best understood. In pantomime therapy, it may be beneficial to start with
these ‘easy’ items. The general effectiveness of such therapies should be
determined in future research. Finally, we found that the information conveyed
in pantomime is ambiguous. For clinical applications, this means that
interlocutors need to take an active role in communication by checking and
disambiguating the information conveyed in a pantomime, by asking questions,
for instance. For a more detailed discussion of clinical implications for
pantomime use by people with aphasia see chapters 5 and 6.

Conclusion
Similar techniques were used across individuals to depict objects in pantomime. This
showed that pantomime is not fully idiosyncratic. As pantomime is based on people’s
mental representation of objects, the observed systematic aspects seemed to be a result
of intrinsically similar mental representations and similar strategies to translate these,
using iconicity, into pantomime. The meaning of pantomimes is semantically rich, but
ambiguous and highly context dependent. Individuals probably rely on their own
schematization of a concept, and overlap in schemes between ‘pantomimer’ and
interlocutor may lead to mutual understanding. This seemed most easily achieved for
handling techniques, often used for depicting tools, which were better understood than
the other techniques. This is probably because of the motor program used to perform
these actions, which is shared between pantomimer and interlocutor. Our study has
resulted in a pantomime database which will be made available online. It provides
pantomime norms for 60 well-documented objects from the Boston naming test that
could be used for comparison with clinical groups.
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Appendix
Table A4.1. Description of the open-ended semantic score (based on van Loon-Vervoorn, Stumpel
& de Vries, 1996)
Score

Description

Example: [01] ‘Bed’

3

Correct word or synonym

Bed, Single bed

2

-Incorrect response, but semantically appropriate
-Description of the word
-Coordinate
-Second part of a composite

Cradle
To sleep on
Furniture
n.a. (e.g. Horse for Seahorse)

1

Incorrect response but semantically slightly suitable

Sleeping

0

All other incorrect responses

Square, box

4
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Chapter 5
Pantomime’s production: people with aphasia

This chapter is based on a journal publication van Nispen, K. van de
Sandt-Koenderman, W.M.E., Mol, L. & Krahmer, E. (2016). Pantomime production
by people with aphasia: What are influencing factors? Journal of Speech Language
and Hearing Research, 59, 745-758.

Abstract
Aim: The present article aimed to inform clinical practice on whether people with
aphasia (PWA) deploy pantomime techniques similarly to non–brain-damaged
participants (NBDP) and if not, what factors influence these differences.
Methods: We compared 38 PWA to 20 NBDP in their use of 6 representation
techniques (handling, enact, object, shape, deictic, and other) when pantomiming
objects, and determined whether PWA used the same defaults as NBDP. We assessed
the influence of (non-)dominant arm use, ideomotor apraxia, semantic processing,
aphasia severity, and oral naming.
Results: PWA used various pantomime techniques. Enact, deictic, and other were used
infrequently. No differences were found for the use of shape techniques, but PWA
used fewer handling and object techniques than NBDP and they did not use these for
the same objects as NBDP did. No influence was found for (non-)dominant arm use.
All other variables correlated with the use of handling, object, and defaults.
Conclusion: In our study, PWA were able to use various pantomime techniques. As a
group, they used these techniques differently from NBDP and relied more heavily on
the use of shape techniques. This was not influenced by a hemiparesis, but seemed
dependent on semantic processing.
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Introduction
Gestures may convey information in absence of speech (McNeill, 2000), as illustrated,
for instance, by the fact that one can produce a drinking gesture for a colleague who
is on the phone, to ask whether he wants to join you for the coffee break. Because of
the meaning that can be expressed in these gestures, they appear to be potentially
useful as a compensation strategy for incomprehensible expressive language produced
by people with aphasia (PWA). This intentional use of gesture, in absence of speech,
is called pantomime (Goodglass & Kaplan, 1963; McNeill, 2000). Just as insight in
the processes involved in language production is essential for developing good
linguistic therapies, knowledge about the processes involved in the production of
pantomime is essential for informed clinical practice. In chapter 3, we showed that
different non–brain-damaged participants (NBDP) use pantomime similarly across
individuals. This general consistency in pantomime strategies suggests that they use
similar underlying processes for the production of pantomime. The present study
aimed to find out whether PWA use pantomime similarly to NBDP and, if not, what
factors influence these differences, which is arguably an important prerequisite for
developing clinical pantomime based therapies. The fact that some earlier studies have
found positive results for pantomime therapy is promising in this respect (Caute et al.,
2013; Coelho, 1990; Daumüller & Goldenberg, 2010; Marangolo et al., 2010;
Marshall et al., 2012; Raymer et al., 2006; Rodriguez, Raymer, & Gonzalez Rothi,
2006). It is important to note, however, that these studies looked at whether PWA are
able to learn a set of specific pantomimes. Our study, in contrast, aimed to find out
whether PWA can self-create pantomimes.

What is pantomime?
Gesture is a label for various ways in which the manual modality is used during
communication, including pantomime, but also co-speech gesture and sign language.
Most recent studies on gesture by PWA have focused on co-speech gesture, often also
called co-speech gestures (e.g. Cocks, Dipper, Pritchard, & Morgan, 2013; Cocks,
Sautin, Kita, Morgan, & Zlotowitz, 2009; Johnson, Cocks, & Dipper, 2013;
Kemmerer, Chandrasekaran, & Tranel, 2007; Lanyon & Rose, 2009; Mol, Krahmer,
& van de Sandt-Koenderman, 2013; Pritchard, Dipper, Morgan, & Cocks, 2015; Rose
& Douglas, 2003; Sekine, Rose, Foster, Attard, & Lanyon, 2013). These are gestures
that are produced naturally and mostly unconsciously together with speech (McNeill,
2000). Pantomimes, on the other hand, can be characterized as the explicit use of
gesture as a compensatory device and are typically produced in absence of speech
(also see Kendon’s continuum as proposed by McNeill, 2000, Figure 4.1). Their
production is the result of processes partly different from those involved in the
production of co-speech gesture (Goldin-Meadow, So, Özyürek, & Mylander, 2008),
they may be affected differently in PWA (chapter 3; Goodglass & Kaplan, 1963).
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Although pantomime is a conscious attempt to communicate in gesture, there are no
conventions on its form or meaning. This means that there are no rules or conventions
on how information should be conveyed in pantomime, and individuals are free to
create their own pantomimes, which is different from sign language. Sign language
has linguistic properties comparable to spoken language, such as a phonology,
morphology, and syntax (e.g. Emmorey, 2001; Sandler & Lillo-Martin, 2001). The
use of sign language is thought to be unavailable for PWA, as similar brain areas are
involved in the production of signed and spoken language (Emmorey, Mehta, &
Grabowski, 2007; Petitto et al., 2000). This premise is supported by the case study by
Marshall, Atkinson, Smulovitch, Thacker, and Woll (2004) that describes a person
with aphasia for sign language who was still able to use pantomime. This shows that
pantomime can still be available as a communication strategy to some PWA.

The production of pantomime
If there are no conventions on the use of pantomimes, the question arises about how
people construct them. What skills are needed to create pantomime, and do PWA still
have these skills at their disposal? Whereas various studies have addressed the
processes involved in the production of co-speech gesture (see de Ruiter, 2000; de
Ruiter & de Beer, 2013; Kita & Özyürek, 2003; Krauss, Chen, & Gottesman, 2000),
not much is known about the production of pantomime.
One model that may give some insight into the production of pantomime was
developed by Gonzalez Rothi, Ochipa, and Heilman (1997). Their model is built
following principles similar to principles used to build models that explain the
production of language and explains the processes involved in pretending to use an
object (see Figure 5.1). After visual analysis of, for example, a picture of a toothbrush,
the object is recognized and information can be retrieved from one’s semantic
representation, in this case action semantics. An example of action semantics is that a
toothbrush is used to brush one’s teeth. According to Gonzalez Rothi et al., motor
programs of performed actions are stored in memory so they can be reutilized for
future actions, such as for brushing one’s teeth. These movement formulas are
accessed via the action output lexicon and contain time–space representation for
skilled movements; that is, movements that have been performed before. Hereafter,
these formulas are coded into innervatory patterns, which are executed by the motor
systems.
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Figure 5.1. A model of praxis and its relation to semantics, naming and word and object recognition
for skilled movements as proposed by Gonzalez Rothi et al. (1997).

It is important to note that this model explains the use of skilled movement, such as
pretending to brush your teeth, but not the creation of new pantomimes, such as
outlining the shape of the toothbrush. For the present study, we propose to add two
additional steps to this model that help explain the construction of new pantomimes.
Selection of distinctive features

As there are no conventions on the production or comprehension of pantomimes,
people probably have to select features from their semantic knowledge that are
distinctive for that object and, therefore, recognizable for an interlocutor. These could
be action semantics (as discussed in the model by Gonzalez Rothi et al., 1997), but
they could also be other types of semantic knowledge, such as an object’s shape and
colour. This idea is consistent with our earlier finding that NBDP are highly consistent
across individuals in expressing the same features when pantomiming an object. For
instance, 90% of NBDP select the feature “cold” for depicting an ‘Igloo’ in
pantomime (chapter 4).
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Translation into pantomime techniques

For the selection of a feature, one should take into account whether a feature is
translatable into the visual modality of the pantomime domain. A feature such as cold
for igloo can be depicted in pantomime by, for example, pretending to be cold by
shivering and moving the hands up and down along opposite arms. In contrast, a
feature such as ‘colour is white’ may be more difficult to depict using only the hands.
In general, for the translation of features into pantomime, people would presumably
need to rely on iconicity, which is the similarity between form and meaning (Müller,
1998; Perniss, Thompson, & Vigliocco, 2010; Taub, 2001).
The gesture literature uses various labels to describe the techniques people could
use to depict information iconicly (Cocks et al., 2013; Gonzalez Rothi, Mack,
Verfaellie, Brown, & Heilman, 1988; McDonald, Tate, & Rigby, 1994; Mol et al.,
2013; Müller, 1998; Padden, Hwang, Lepic, & Seegers, 2015; Sekine & Rose, 2013).
In the present study, we used a coding scheme based on Müller (1998) that codes the
gestures for the iconic information they convey. This coding scheme has proven to be
useful to code gestures of PWA (chapters 2 and 3; Mol et al., 2013). We focused on
four techniques. First, there is the so-called handling technique, for which someone
pretends to use an object (pretending to brush your teeth holding an imaginary
toothbrush). The enact pantomime is similar to the handling technique, only this
gesture represents an intransitive action, whereby the actor simulates a
non-object-directed action (as in the “being cold” example above). A third technique
is the object pantomime, in which the hand represents the object (using one’s index
finger to represent the toothbrush). Finally, in a shape pantomime, the hand outlines
or moulds the shape of the object (drawing the shape of a toothbrush in the air). NBDP
are very consistent across individuals in their use of a specific technique for a certain
object (chapter 4) or category of objects (Padden et al., 2015).
The complexity of the production process may not be equal for these four
techniques. The literature remains inconclusive on whether handling techniques are
more difficult to produce than object techniques or the other way around. Arguments
for the former can be found in studies demonstrating that children start to use handling
techniques at a later age than object techniques (Boyatzis & Watson, 1993;
Njiokiktjien, Verschoor, Vranken, & Vroklage, 2000; Overton & Jackson, 1973),
suggesting that the handling technique is cognitively more demanding than the object
technique. The opposite view is supported by research suggesting that handling and
the “real action” of using an object (e.g., a toothbrush) are very similar, not only
iconicly, but also in their motor programs (Hostetter & Alibali, 2008). Viewing an
object may even prime the actions associated with grasping the object (Ellis & Tucker,
2000). Such benefits would not apply for creating an object pantomime, as in this case,
a new action and motor program needs to be created. Finally, various studies have
shown that PWA often use shape techniques (Cocks, Dipper, Middleton, & Morgan,
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2011; Cocks et al., 2013; Mol et al., 2013). This suggests that these gestures, which
only require knowledge of the shape of an object, might be simpler to deploy than
other techniques that mostly require different types of semantic processing, such as
knowledge of actions or associated movements.

Pantomime by PWA: Influencing factors
Although the production of pantomime by PWA has not received much attention
recently, there have been some older studies looking into the use of pantomimes,
mainly pantomime of tool use, by PWA. Goodglass and Kaplan (1963) were two of
the first to study the production of pantomimes by PWA. They found that some PWA
had difficulties producing pantomimes, which they attributed to an apraxic disorder,
arguing against the idea that pantomime problems are part of a general communication
disorder. Further support for this claim was found by Hogrefe, Ziegler, Wiesmayer,
Weidinger, and Goldenberg (2013), who showed that there are individual differences
between PWA in their ability to use pantomime. This result was mainly predicted by
ideomotor apraxia (hereafter referred to as apraxia), or more specifically, by a test of
pantomime of tool use (e.g. Goldenberg, Hermsdörfer, Glindemann, Rorden, &
Karnath, 2007), which has been developed to assess apraxia. Apraxia is a motor
planning disorder, resulting in impaired performance of skilled movements, such as
pretending to brush one’s teeth (Gonzalez Rothi & Heilman, 1997). Apraxia,
frequently co-occurs with aphasia (Goodglass & Kaplan, 1963), and according to
Goldenberg, Hartmann, and Schlott (2003), these problems result from difficulties in
the selection of distinctive features of objects from one’s semantic representations.
The notion of aphasia as a communicative disorder that affects expressive language
as well as the use of gestures has been debated by several other studies addressing
pantomime (Duffy & Watkins, 1984; Duffy, Watt, & Duffy, 1994; Pickett, 1974) and
co-speech gesture (Coelho, 1990; Glosser, Wiener, & Kaplan, 1986; Kong, Law, Wat,
& Lai, 2015; Mol et al., 2013). These studies showed that, aside from apraxia, gesture
production is also related to aphasia severity.
It is important to note that recent studies suggest a need for more detailed profiling
of PWA, as they found links between gesture ability and aphasia type (Carlomagno &
Cristilli, 2006) (Cicone, Wapner, Foldi, Zurif, & Gardner, 1979; Sekine & Rose, 2013;
Sekine et al., 2013). A core component for both the understanding and production of
speech is semantic processing (Ellis & Young, 1996; also see Figure 1.2), which may
also be an essential factor for gesture production (Hadar & Butterworth, 1997;
Kroenke, Kraft, Regenbrecht, & Obrig, 2013). The integrity of semantic processing
differs across PWA. PWA with semantic impairments have difficulties in accessing
semantic processing associated with a word or picture (Visch-Brink, Denes, &
Stronks, 1996). It may be expected that they will also have difficulties with the
selection of semantic features for the construction of a pantomime. Various studies
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have indeed shown differences in the use of gestures by PWA with a semantic disorder
as compared to PWA without a semantic impairment (Cocks et al., 2013; Hogrefe,
Ziegler, Weidinger, & Goldenberg, 2012; Hogrefe et al., 2013; Kong et al., 2015) and
a semantic disorder is related to the unsuccessful use of gestures for the facilitation of
word retrieval (Kroenke et al., 2013; Lanyon & Rose, 2009; Rose, 2006; Rose &
Douglas, 2001, 2008). In addition, it has been reported as a negative predictor for the
use of other types of nonverbal communication (Fucetola et al., 2006; van de SandtKoenderman, Wiegers, Wielaert, Duivenvoorden, & Ribbers, 2007).
Related to both aphasia severity and semantic processing, it is important to also take
oral naming ability into account. To determine whether pantomime is useful as a
communication strategy, it is important to know whether pantomimes can be used in
spite of a naming impairment. Assuming that both the production of speech and the
production of pantomime arise from a shared semantic system, one might expect
overlap in naming inability and difficulties in the production of pantomime. The
production process of pantomime, however, might be partly separated from the
production of speech (de Ruiter, 2000) and some PWA might be able to depict
information in pantomime that they cannot express in speech.
In addition, PWA often have a right-sided paresis (Brust, Shafer, Richter, & Bruun,
1976), which forces them to use the left, and non-dominant, arm for creating
pantomimes. As right-handed people have a natural tendency to gesture with their
right arm (Kimura, 1973), this may be limiting PWA in their ability to pantomime. So
far, there has been little attention for the influence of a paresis on the use of gesture.
The available literature suggests that there is no difference in the number of gestures
used by PWA with and without a hemiparesis (Kong et al., 2015) or the
comprehensibility of their gestures (Hogrefe et al., 2012).

Present study
Just as linguistic knowledge is needed for the development of language therapy,
insight into processes involved in the production of pantomime is needed for the
development of pantomime training and communication advice for PWA. The present
study aimed to find out whether PWA use pantomime techniques (handling, enact,
object, shape, deictic, and other) similarly to NBDP and for the same objects as
NBDP, and, if not, what factors are influencing this difference. We focused on five
factors: (non-)dominant arm use, apraxia, semantic processing, aphasia severity, and
oral naming in a group of 38 PWA, who used pantomime to depict 30 objects of the
Boston naming test (Kaplan, Goodglass, & Weintraub, 1983). We compared these
results to those found for 20 NBDP, described earlier in chapter 4. Findings may
inform speech-language therapists about the techniques used and skills needed for
PWA to self-create pantomimes.
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Method
This multicenter study was approved by the Medical Ethical Review Committee of
the Erasmus University Medical Center, Rotterdam, the Netherlands. All participants
gave written informed consent before being involved in any of the study’s procedures.

Participants
People with Aphasia (PWA)

For the recruitment of participants, we approached speech-language therapists in three
rehabilitation centers and three aphasia centers between May 2012 and May 2013.
Within these settings, all eligible participants were approached by their own speechlanguage therapist for participation in this study. Inclusion criteria were: right-handed
before stroke, near-native or native speaker of Dutch, aged between 18 and 85 years,
acquired aphasia of cerebrovascular aetiology, and at least 3 months post-stroke.
Exclusion criteria were: severe visual or hearing disorders, severe non-linguistic
cognitive disorders, dementia, psychiatric disorders relevant to communication, and
receiving gesture therapy at the time of testing or having received gesture therapy less
than a month before testing. We included 38 participants (26 male, age 32-74, M =
59, SD = 10), seven from rehabilitation centers and 31 from aphasia centers.
Assessments started after participants had provided informed consent.
Non-brain-damaged people (NBDP)

We compared the PWA to 20 control participants (NBDP; five men), aged 32–65
years (M = 53, SD = 7), who participated in an earlier study described in chapter 4.
All participants were naïve to the goals of this study. A history involving stroke or
any other brain injury were exclusion criteria, all other inclusion and exclusion criteria
were similar to those used for PWA.

Stimuli
We used pictures to elicit the production of pantomimes. In this way, we made sure
that the communicative intent was similar across participants, thus enabling the
determination of the content of a pantomime. Since little is known on how people
produce new pantomimes, we decided to use a task for which at least linguistic
variables are well described, the Boston naming test (Kaplan et al., 1983). This
naming task is frequently used in clinical practice, and most speech-language
clinicians are familiar with it. The pictures in this test increase in difficulty to name,
from depicting high frequency words, such as bed, to depicting low frequency words,
such as sphinx. We used a subset of 30 items for which we made sure that the increase
in naming difficulty and variability of the items was preserved (see Appendix Table
A5.1). This was done by selecting all pictures with an uneven number, following the
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order of the test administration with some exceptions for which we choose a close
alternative. For instance, [57] ‘Trellis’ was replaced by [58] ‘Palette’, because the
former was too unfamiliar for both NBDP and PWA.

Procedure
People with aphasia (PWA)

The assessment of PWA was spread out over two meetings, with at most, 2 weeks’
time between the meetings. In the first meeting, PWA had to name the pictures
verbally to determine oral naming ability. Except for our pantomime task, all other
assessments focusing on arm or hand movement, imitation of hand and finger
postures, pantomime of tool use, and the handedness inventory were administered in
the first meeting as well. In the second meeting, PWA were asked to convey the
information on the pictures of the Boston naming test by using pantomime only. Order
was not counterbalanced, as we did not expect naming to influence pantomime
production, but it was possible that pantomime could influence naming performance.
All other assessments were spread out over the two meetings. For the pantomime task,
participants were instructed that they would see a picture that the experimenter could
not see because of a cardboard screen. They were asked to convey the information on
that picture by using only their hands, which had to be done in such a way that the
experimenter could select the correct picture from three answer options. There were
three practice items, for each of these, the experimenter always acted as if the info
was understood by identifying the correct picture out of three answer options. With
this procedure, we made sure participants had understood the task. Before starting the
experiment itself, participants were instructed that the experimenter could not give
feedback on the comprehensibility of the pantomime and that they should pantomime
until they thought the information was clear enough to the instructor. The
experimenter now did not show the answer options to the participants, and did not
give any other feedback on the comprehensibility of a pantomime. If participants
nevertheless inquired about whether a pantomime was comprehensible, they were
reminded of the instructions.
Non-brain damaged participants (NBDP)

At the beginning of a session, half of the NBDP were alternately assigned to a
condition in which they wore a sling on their right arms during the entire session.
After completing a questionnaire, participants performed two tasks: oral naming of
the stimuli and pantomime naming of the stimuli. Order was counterbalanced between
participants, and instructions for the pantomime task were similar to the instructions
described above for the PWA. For the oral naming, participants were asked to name
the object in the picture in one word. The oral naming task was not analysed further
in the present study.
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Coding
For each object, the pantomimes produced by both NBDP and PWA were coded into
different representation techniques using the ELAN gesture coding software package
(Wittenburg, Brugman, Russel, Klassmann, & Sloetjes, 2006). Based on Müller
(1998), we identified six representation techniques (chapters 2, 3 and 4; Mol et al.,
2013): a) the handling technique, for which someone pretends to use an object (e.g.,
pretending to write with a pencil); b) the enact technique, which is an intransitive
action whereby the actor simulates the performance of a non–object-directed action
(e.g., pretending to be cold); c) the object technique, for which the hands represent
(part of ) an object (e.g., holding a hand in front of one’s face to represent a mask);
d) the shape technique, which is the outlining or moulding of the shape of an object
(e.g., drawing the outline of a house with one’s index finger); e) deictics, which are
pointing (an index finger) at an object, location, or trajectory (e.g., pointing at one’s
chair); and f ) all gestures that did not fit into previously named categories are labelled
as other (e.g., showing three fingers to represent the number three).
First codings were equally divided over four coders: the author of this dissertation
(KvN) and three students not further involved in the present study. Second coding was
done for 20% of the data. KvN acted as second coder for the coding done by the
students. A fifth person (LM) performed the second coding for the daoded by KvN.
Coders were not blinded for group (PWA versus NBDP). Agreement on judgments
for NBDP was 81% and for PWA, 84%. Analyses were performed for first codings.
On the basis of our findings for NBDP in chapter 4, we added another qualification
for patient responses. We scored whether a response was default for that item. A
default technique is a technique that is used by 80% or more of NBDP for an item.

Assessments
Handedness was determined using the Edinburgh Handedness Inventory (Oldfield,
1971). The Akense aphasia test (Graetz, de Bleser, & Wilmes, 1991) was administered
and aphasia type was determined following the guidelines of the Akense aphasia test.
Functional use of the dominant arm was based on clinical observation. To assess
apraxia, we used a pantomime of tool-use task (Goldenberg et al., 2007). It is
important to note that this task differs from the experimental condition in that it has
pictures of tools only, and that participants were explicitly instructed to show how
they would use this tool (e.g., “Can you show me how you would brush your teeth
using a toothbrush?”). Semantic processing was assessed using the Visual component
of the Semantic Association Task (Visch-Brink, Stronks, & Denes, 2005). Aphasia
severity was based on the Token Test (De Renzi & Faglioni, 1978), and for oral
naming, we used a shortened version (30 items) of the Boston naming test (Kaplan et
al., 1983).
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Statistical Analyses
A complete dataset for our stimuli would consist of 1,740 items ([38 PWA + 20
NBDP] × 30 items). Because of some minor mistakes in the test procedure (e.g.,
skipping a page unseen), there were nine (0.6%) missing items (one item by one
NBDP and eight items in total by five PWA). Analyses were performed for the
remaining 1,731 items. First, we determined correlations between the independent
variables; (non-)dominant arm use, apraxia, semantic processing, aphasia severity,
and oral naming. Second, we performed a MANOVA to determine differences
between NBDP and PWA for the number of items for which people used the
representation techniques. This analysis was repeated for the number of defaults
people used. Next, we examined to what extent (non-)dominant arm use, apraxia,
semantic processing, aphasia severity, and oral naming, relate to the number of
defaults used. First, (non-)dominant arm use (use of left hand only versus use of both
hands) was added as a second level to the MANOVAs mentioned above. Second, the
other four factors were analysed for their correlation with the use of the representation
techniques and the use of defaults using Pearson’s correlation analysis.

Results
Participant details
Table 5.2 provides biographical data and test scores for each participant. Twenty-nine
PWA (76%) had functional use of their left hand only. Based on the cut-off score for
each test used, 18 PWA (47%) had ideomotor apraxia, nine (24%) had a semantic
impairment, 26 (68%) had a moderate to severe aphasia, and almost all PWA
(34; 89%) had an impairment of oral naming. All independent variables correlated
with each other, except for (non-)dominant arm use with apraxia or semantic
processing (see Table 5.1).
Table 5.1. Correlations for the independent variables.
(Non-)dominant
arm use

Apraxia

Semantic
processing

Aphasia
severity

Oral
naming

(Non-)dominant arm use
Apraxia

.23

Semantic processing

.25

1.57***

Aphasia severity1

-.42**

1-.48**

-.47**

Oral naming

.37*

1.60***

.56***

1

-.75***

Aphasia severity is a scale for which, differently from the other variables, a higher score predicts a more
severe impairment.
*p <.05, **p < .01, ***p < .001
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Table 5.2. Participant details and scores for tests used to assess apraxia, semantic processing, aphasia
severity and oral naming (score range) and cut-of score.
ID

Age
(Y)

Gender
1

Time
poststroke
(Y;M)

Aph.
Type
2

Arm
use3

Apraxia
(0-55)
45

Semantic
Processing
(0-30)
23

Aph.
Severity
(50-0)
23

Oral
naming4
(0-30)
22

11
51
M
0;41
A
R+L
45
28
16
14
12
54
M
11;51
W
L
49
28
33
27
3
62
M
3;71
B
L
46
30
23
21
14
50
M
x17;31
N
L
51
29
36
12
5
59
M
3;01
A
R+L
52
25
20
22
16
58
F
x15;11
B
L
52
28
37
12
7
63
M
2;31
B
L
41
28
46
14
18
61
M
x10;41
B
L
53
26
20
23
9
62
M
0;51
A
R+L
52
30
23
19
10
32
F
x14;01
N
L
47
27
49
22
11
60
M
7;41
B
L
30
20
48
18
12
54
F
x12;21
N
L
50
28
14
23
13
57
F
1;21
B
R+L
37
26
20
14
14
65
F
x12;51
N
R+L
50
27
31
29
15
66
M
3;11
N
R+L
45
28
12
22
16
50
M
x11;9
B
R+L
32
28
42
29
17
57
F
1;71
B
L
42
26
50
16
18
74
M
x12;01
B
R+L
52
28
18
22
19
50
M
0;21
A
R+L
47
30
30
19
20
48
M
x15;51
W
L
48
25
50
21
21
63
M
4;3y
G
L
44
25
42
10
22
63
M
x11;81
B
L
50
30
24
18
23
66
M
1;4y
W
L
53
29
31
25
24
60
M
x17;41
G
L
x5
18
48
20
25
60
F
9;21
N
L
39
29
40
21
26
40
F
x11;61
B
L
17
28
42
27
27
63
F
3;61
G
L
18
14
50
10
28
56
F
x16;61
B
L
49
30
43
28
29
63
M
1;11
G
L
32
19
44
10
30
50
F
x22;10
G
L
x4
22
44
20
31
67
M
2;01
B
L
52
29
11
23
32
67
M
x8;51
A
L
49
23
2
21
33
68
M
0;31
W
L
39
19
42
10
34
35
F
11;31
B
L
33
30
26
22
35
66
M
10;11
G
L
38
16
49
10
36
73
F
14;01
B
L
11
x8
50
20
37
71
M
15;11
G
L
44
25
48
10
38
68
M
X1;01
B
L
36
29
15
29
1
M=Male, F=Female
2
A=Anomic, B=Broca, G=Global, N=Non-Classifiable, W=Wernicke,
3
L=Functional use of left hand only, R+L=Functional use of right + left hand,
4
We used a shortened version of the Boston naming test with 30 items, which is half of the items in the
original test. For the cut-off score we divided the original cut-off score by two.
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The use of pantomimes by PWA as compared to NBDP
Representation techniques

Figure 5.2 shows the overall use of techniques by NBDP and PWA. Because enact,
deictic, and other techniques were used infrequently, no further statistical analyses
were performed for these techniques. PWA used fewer handling techniques,
F(1, 57) = 9.74, p < .01, and object techniques, F(1, 57) = 36.11, p < .001, than NBDP.
There was no difference in the frequency of shape techniques used, and for both
groups, this was the technique used most frequently. Figure 5.2 shows that the number
of items for which NBDP used these techniques totals 51, for a dataset of 30 items,
which indicates that NBDP often used more than one technique to depict an item. For
PWA, the number of techniques used only totals 38, indicating that they more often
relied on the use of one technique only, which was most often the use of a shape
pantomime. Finally, participants may also have not come up with a pantomime for a
certain object. There were 19 PWA who did not use a pantomime for M = 2 items
(SD = 4), with four outliers, who did not use a pantomime for more than 10 items:
PWA 10, 16, 24, and 34. We were not able to identify any characteristics that set these
individuals apart. Only seven NBDP did not use a pantomime for an object for
M = 0.45 items (SD = 0.89), which was different to the null responses of most PWA.
Non-pantomime responses by NDBP did communicate information, but their
responses for these instances could not be labelled as a pantomime because they
performed an action not involving the hands, such as pretending to sleep by closing
one’s eyes.

Used for number of items

30

**

20

***

NBDP
PWA

10

13 9

12 6

4 0

17 17

3 2

2 4

Handling

Object

Enact

Shape

Deictic

Other

0

Figure 5.2. Mean use of techniques for number of items by NBDP and PWA (Error bars depict
SD). Enact, deictic and other techniques were used very infrequent and therefore no statistical
analyses were performed for these variables.
**p < .01,***p < .001
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Defaults

NBDP were consistent in the techniques they used to depict an object (chapter 4). We
called a technique a default for a certain item if it was used by 80% or more of the
NBDP. For example, 100% of NBDP used an object technique to depict the item
helicopter. For 25 out of 30 objects, NBDP used a default. Note that for some items,
two techniques were default. For instance for pelican, more than 80% of NBDP used
a shape technique and more than 80% of NBDP used an object technique, which
makes up a total of 30 defaults used by NBDP. A majority of the PWA deployed the
defaults for items for which the default is handling or shape, but not for items for
which the default is enact or object (see Appendix Table A5.2 for an overview of the
default techniques used per item). As a group, PWA used fewer defaults (M = 20, SD
= 5.5) than NBDP (M = 25, SD = 2.5), F(1, 57) = 38.26, p < .001. Twenty-four PWA
used fewer than 20 defaults, which is more than 2 standard deviations below the
average use of defaults by NBDP. We did not identify any defaults that were used by
PWA only. The threshold of 80% was only met for six items. Handling was used by
more than 80% of PWA for item [9] ‘Saw’ and item [21] ‘Racquet’. Shape was used
by more than 80% of PWA for item [17] ‘Camel’, item [33] ‘Igloo’, item
[43] ‘Pyramid’, and item [47] ‘Funnel’. The use of a handling technique by PWA for
‘Saw’ differed slightly from NBDP, who used either a handling or an object technique.

Influencing factors
(Non-)dominant arm use

We found no significant differences for the use of representation techniques or
defaults among participants who could use both hands or only their left hands. We
also did not find any interactions with group (PWA versus NBDP), except for a trend
for handling, F(1, 57) = 3.42, p = .07. PWA who depended on the use of their
non-dominant hand used fewer handling techniques (M = 8.41, SD = 4.72) than PWA
using both hands (M = 12.33, SD = 3.77) and NBDP, irrespective of whether NBDP
used both hands (M = 12.67, SD = 2.55) or only their non-dominant hand (M = 13.00,
SD = 1.26).
Table 5.3. Pearson’s correlations for apraxia, semantic processing, aphasia severity and oral
naming to the use of handling, object, shape and default.
Handling

Object

Shape

Default

Apraxia
xxx.80***
.51**
n.s.
xxx.76***
Semantic processing
.39*
.36*x
n.s.
x.33*
Aphasia severity1
-.47**
n.s.xx
n.s.
-.37*
Oral naming
x.43**
.47**
n.s.
xx.46**
1
Aphasia severity is a scale for which, differently from the other variables, a higher score predicts a more
severe impairment
*p < .05, **p < .01, ***p < .001
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Apraxia, semantic processing, aphasia severity, and oral naming

Apraxia

Number of default techniques
produced

Number of default techniques
produced

All of the other variables, except for aphasia severity with object technique, showed
a positive correlation with the use of handling, object, and default techniques, in which
a more severe impairment correlated with less use of a technique or default
(Table 5.3). No correlations were found for the use of shape techniques. Figure 5.3
shows the individual differences in use of default as correlated with these four
independent variables. Although the data are somewhat clustered for apraxia and
semantic processing, Cook’s distance did not indicate any major outliers, except for
PWA 35, who had a severe semantic impairment, as indicated by a Semantic
Association Task score of 6, but relatively intact use of default techniques. After
removing this participant from the analyses, correlations remained significant.

20

0
0
45
Score on pantomime of tool use task

0
Score on token test

0

Number of default techniques
produced

Number of default techniques
produced

20

23

20

0
0
23
Score on semantic association task

Aphasia severity

46

Semantic processing

Oral naming

20

0
0

22
Score on Boston naming test
(shortened)

Figure 5.3. Scatterplots for apraxia (r = .76***), semantic processing (r = .33*), aphasia severity
(r = -.37*) and oral naming (r = .46**) with the use of default. The horizontal line indicates the
production of 20 defaults (2 standard deviations below the average use of defaults by NBDP). The
vertical line indicate the cut-of score for that test.
*p < .05, **p < .01, ***p < .001
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Discussion
Our study set out to reveal how PWA use pantomime as compared to NBDP, and what
factors influence possible differences. First, we wish to point out that our results
indicate that most PWA were able to produce pantomimes to depict objects and
produced various techniques in doing so. As a group, however, PWA differed from
NBDP in that they made less use of handling and object techniques. There was no
difference in the use of shape techniques, although the proportion of shape techniques
produced was higher for PWA than for NBDP. Moreover, object and enact techniques
were not produced for the objects for which NBDP would produce them. Individual
differences across PWA may be explained by apraxia, semantic processing, aphasia
severity, and oral naming conditions, which all correlated with the production of
handling and object techniques, as well as with the production of defaults. Of these
four variables, apraxia was most strongly correlated. It is important to note that the
use of only one (non-dominant) arm, as opposed to the use of two arms, had no
influence on the use of pantomimes.

Difficulties in the production of pantomime
Our finding that PWA produced pantomime differently from NBDP suggests that
some PWA had difficulties with one or more of the processes involved in the
production of pantomime. We reflect on how our findings can be explained in terms
of the model by Gonzalez Rothi et al. (1997) discussed in the introduction, together
with the additional steps we proposed to be necessary for the production of
pantomime.
Accessing and selecting semantic information

The production of pantomime may have stagnated in an early stage of pantomime
production: accessing and using semantic information. This could be due to the fact
that semantic information was completely unavailable or because some specific types
of information were unavailable. For example, our observation that PWA depicted the
feature “round” but not “being cold” for igloo, may reflect difficulties in accessing
the latter feature. There may be at least two reasons why different types of information
differ in their accessibility. First, it may be due to the fact that different types of
semantic information, such as shape, action, and sound, are stored differently in the
brain (e.g. Caramazza & Mahon, 2003; Garcea & Mahon, 2012; Hillis & Caramazza,
1995). For future research, it would be interesting to investigate whether some PWA
struggle more with specific types of semantic information and how this is reflected in
their pantomime ability. Second, different types of semantic information may vary in
the distance of their semantic relationship to the target object (e.g. Rips, Shoben, &
Smith, 1973). Following this reasoning, the feature “round” might in general be more
closely related to igloo than the feature “being cold.”
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Even if semantic information was accessed correctly, a second step, selection of a
salient feature, may have been problematic for some PWA. For most objects for which
its shape was salient, PWA produced a shape technique to depict this information. A
closer look at the data revealed that NBDP, who also produced this technique
frequently, were, however, more precise in that they often depicted a specific and
salient part of this shape (e.g., 90% of NBDP selectively depicted a horn for rhino).
PWA however, mostly draw the complete outline of this object (only half of PWA
without apraxia, and 3 out of 18 PWA with apraxia showed the horn specifically).
This is remarkable, considering that the motor program for drawing the entire shape
of this animal may be more complex than for only depicting the horn of the rhino.
This suggests that, for these individuals, it is not the motor planning and execution
that is problematic, but that they have difficulties in particular with the selection of a
salient feature.
Translation into representation techniques

After successfully accessing and selecting the semantic information, a next challenge
in pantomime production is to translate this information into a representation
technique. Our findings that PWA mostly relied on shape techniques are in line with
previous studies on the use of co-speech gesture (Cocks et al., 2013; Mol et al., 2013).
In the present study, the production of a shape technique might have been facilitated
by the use of pictures as stimuli. In terms of the model of Gonzalez Rothi et al. (1997),
PWA did not even need to access semantic knowledge in order to make a shape
pantomime; they could use a direct route from visual analysis to motor systems
(comparable to the direct route from auditory analysis to motor systems for repetition
of speech) and “copy” the picture by drawing its outline in pantomime. In the same
way, our pictures may have facilitated the production of a handling technique, as
pictures of tools may have triggered the depiction of their use (Ellis & Tucker, 2000).
Finally, we found that the enact technique was produced only for a few items.
Limited use of this techniques could be due to the complexity of the technique or the
semantic information needed to perform the technique. However, considering the
limitations of our stimuli, this finding is probably due to a bias in our dataset. Different
stimuli, representing other objects or information (more specifically, intransitive verbs
such as dancing, walking, and singing) would probably have elicited more enact
gestures. For future research, it would be interesting to look in more detail into what
sort of information is best depicted in pantomime and what kind of stimuli are best
used to elicit this information.
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So far, we tried to explain our findings in terms of the model of Gonzalez Rothi et al.
(1997). It is important to note that other functions, in particular executive functions
that are also involved in the production of pantomime, are not taken into account in
this model nor in the proposed additional steps. Perseveration, for instance could be
an important issue. In this population, we only had one participant who showed clear
perseveration, reacting with one specific pantomime for several items. However, the
consistent production of shape techniques by some PWA could be interpreted as a
tendency to perseverate on this technique. Furthermore, the selection of semantic
salient information presumes a communicative insight, in that an individual thinks
about what information is needed for an interlocutor in order to understand a message.
Such higher order communicative insights—for which executive functions such as
planning, working memory, attention, and task flexibility are crucial —probably play
a role in the communicative use of pantomimes by PWA. This is beyond the scope of
the present study, and more research is needed to determine further influencing factors
on pantomime and gesture ability by PWA.

Influencing factors
The individual differences found across PWA could be explained by four of the
factors investigated here: apraxia, semantic processing, aphasia severity, and oral
naming, but not by (non-)dominant arm use.
(Non-)dominant arm use

Our finding that functional use of only one arm does not affect pantomime ability is
promising for clinical practice. PWA who can use only their left hand seem to be
equally capable of using pantomime as PWA using both hands. This suggests that the
former should not be excluded from pantomime or gesture therapy. Some caution
should be taken in interpreting these findings, however, as our experiment may have
been too simple to reveal possible differences. In communicatively more demanding
settings, PWA with a right-sided hemiparesis might experience more problems with
the production of pantomime. The trend found for fewer handling techniques
produced by PWA using their non-dominant arm, as compared to NBDP and PWA
able to use both hands, might have been an indication of this. In general, little
information is available on the influence of non-dominant arm use on the construction
of pantomime, and more research addressing communicatively complex situations is
needed.
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Apraxia, semantic processing, aphasia severity, and oral naming

Each of the other four variables did relate to pantomime ability. What these variables
have in common with pantomime production is that they all require access to and
processing of semantic information, which is in line with previous research suggesting
an important role of semantic processing for the production of co-speech gesture
(Cocks et al., 2013; Hogrefe et al., 2013; Sekine et al., 2013). As discussed above, this
is one of the first, and essential, steps in the process of producing pantomime, but also
of language processing, word production, and apraxia.
The finding that apraxia is the strongest predictor for pantomime ability is also
consistent with previous research (Goodglass & Kaplan, 1963; Hogrefe et al., 2012).
Apraxia, at least in our study, seems very much interconnected with semantic
processing, and it is difficult to disentangle these processes for several reasons. First,
Goldenberg et al. (2003) proposed that people with apraxia have difficulties with
specific aspects of semantic processing, in that apraxia would cause difficulties in
selecting distinctive features of objects from semantic representations. This
suggestion is in line with our findings that PWA with apraxia often showed the
complete outline of an object, but not a specific salient feature. Second, the test used
to assess apraxia, pantomime of tool use, assesses more than the selection of
distinctive features only. Among various skills, such as translating information into
pantomime and motor programming and execution, it also requires further semantic
processing, such as accessing and selecting the correct semantic representation and
associated action semantics. Third, in this study, all PWA with a semantic impairment
(n = 9) also showed apraxia, again suggesting a close link between both impairments,
as both impairments may reflect some degree of difficulty in semantic processing.
Considering that semantic processing is essential for the production of a pantomime,
it seems plausible that PWA with a semantic impairment struggle with the production
of pantomime (i.e., of tool use) and have apraxia. However, this finding might be the
result of sampling, and larger scale studies are needed to determine to what degree
these two impairments are related to each other.
Semantic processing is a core component of language production (see Ellis &
Young, 1996; Figure 1.2). Poor access to semantic information is therefore also
reflected in aphasia severity and will result in poor oral naming abilities. It is
important to note that this relationship does not have to be bidirectional. PWA with
poor naming abilities or a severe aphasia do not necessarily have poor semantic
processing. As a consequence, individual outliers presented with poor naming ability
or a severe aphasia but fairly normal pantomime ability. These findings strengthen the
claim that PWA could use gesture to compensate for information missing in speech
(de Beer et al., in press; Rose, Raymer, Lanyon, & Attard, 2013).
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Taken together, these findings further inform the discussion on how the production of
pantomime and/or co-speech gesture are related to aphasia (e.g. de Ruiter & de Beer,
2013; Goodglass & Kaplan, 1963; Mol et al., 2013). Although we found a strong
relationship between apraxia and the inability to use pantomime, our findings do not
lend full support for the claim of Goodglass and Kaplan (1963) that the difficulties in
producing pantomime are solely the result of apraxia and that difficulties in the
production of pantomime arise independently from aphasia. Instead, our findings
suggest that the production of language and pantomime are distinct but related
processes, presumably interconnected at a semantic level.

Elicited versus spontaneous use of pantomime
The present study looked at the production of self-created pantomimes elicited by a
set of pictures. This controlled setting enabled us to control for communicative intent
(communicating what was on the picture), thus enabling a comparison between
individuals and between groups. The use of this design has some implications for the
interpretation of our findings.
First, the items that we assessed in our study might not be representative for daily
communication. Furthermore, it remains unclear whether our findings for elicited
pantomime can be generalized to spontaneous communication and compensatory use
of pantomime by PWA in different communicative settings. Hogrefe et al. (2013)
found differences between the potential (pantomime) and actual (co-speech gesture)
use of gesture in a compensatory way. This suggests that, although PWA may be able
to use pantomime in a compensatory way, they will not necessarily do so
spontaneously. Also, in the study of Rose and Douglas (2003), apraxia did not predict
spontaneous use of gesture. More research addressing other communicative settings
is needed.
Second, our experimental task and the tasks used to assess the independent variables
in our study were similar in that they used pictures to elicit a communicative response.
For the pantomime of tool-use task, participants also had to produce a gesture.
Furthermore, some stimuli were quite similar across tasks. Both in the pantomime of
tool-use task and in our experiment, we assessed the items saw and comb. Therefore,
it may not be surprising that we found correlations for the performances on these tasks.
It would be interesting to see whether these variables are also predictive for the
production of pantomime in spontaneous communication.
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Third, in this study we evaluated techniques produced for pantomime without taking
the comprehensibility of the pantomimes into account. For the use of gestures in
spontaneous communication, it may be crucial to know whether pantomimes convey
comprehensible information. In future research, we will investigate the
comprehensibility of pantomimes by PWA. For the comprehensibility of co-speech
gesture, an effect of age has been reported (e.g. Cocks, Morgan, & Kita, 2011). It is
possible that the slight age difference between our control group (NBDP) and PWA
has contributed to the group differences found in the present study. For future
research, it would be interesting to look at various age groups and how they produce
pantomime.

Clinical implications
Although our study did not look at treatment results, it does further our understanding
about what skills PWA need in order to be able to produce pantomime, which
probably include accessing semantic information, selecting salient features, and
translating these into pantomime techniques. From these findings we derive some
clinical implications.
First, our study showed that most PWA can produce pantomime, and it was even
used by individuals who have poor oral naming ability or a severe aphasia. This
strengthens the claim that pantomime might be a useful compensatory tool for some
PWA and suggests that it might be beneficial to target its use in therapy.
Second, we provide clinicians with some factors that may give an indication of
PWA’s pantomime ability. Non-dominant arm use did not seem to impact on
pantomime ability; therefore, hemiplegia does not have to be an exclusion criterion
for pantomime therapy. Impairments in one or more of the other factors, particularly
severe apraxia and poor semantic processing, may be an indication that these
individuals will struggle with the production of pantomime. These factors do not
necessarily have to guide strict exclusion criteria for pantomime therapy. In particular,
for PWA with poor oral naming or a severe aphasia, there could be individuals for
whom the compensatory use of pantomime could be greatly beneficial for their
communication. Each of these four factors—apraxia, semantic processing, oral
naming, and aphasia severity— can direct a clinician in finding out what exact steps
in the production of pantomime people struggle with most in order to address those
steps in therapy. Although some research has looked into pantomime treatment (e.g.
Caute et al., 2013; Coelho, 1990; Daumüller & Goldenberg, 2010; Marangolo et al.,
2010; Marshall et al., 2012; Raymer et al., 2006; Rodriguez et al., 2006), these studies
mostly looked at training a set of specific pantomimes. More research is needed to
determine the effect of therapy targeting self-creation of pantomimes.
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Third, our study has shown that PWA often relied heavily on the production of shape
techniques. On one hand, communication might improve if PWA could be trained to
produce more of the other pantomime techniques, and it needs to be investigated
whether such training would be possible for people who do not produce these
techniques spontaneously. On the other hand, communication is bidirectional, and
communication could also improve if communication partners are more aware of the
fact that the individual with aphasia produces mostly shape gestures. Incorporating
this information into personalized communication advice may help conversation
partners in interpreting pantomimes produced by PWA.
Fourth, implications of our findings may also relate to apraxia. In a pantomime of a
tool-use task, which is often used to assess apraxia, people are instructed “to show
how you would use a tool”, which is different from the task in our study, which is
different from the task in our study. The production of an object technique is therefore
scored as an incorrect response in these tests (e.g. Goldenberg et al., 2007). Our study
suggests, however, that an object technique might be more complex to deploy than a
handling technique and, more importantly, for NBDP it is not unusual to produce an
object technique when asked to depict a tool. Taking these findings into account, the
correct interpretation of the test instructions for the pantomime of tool-use task is
crucial for being able to give a correct response. In the assessment of PWA, it is
important to take into account that some may struggle with the correct interpretation
of these instructions, which may result in an incorrect response.

Conclusion
In our study, all PWA produced pantomime, but as a group they did this differently
from NBDP. Individual differences may be the result of difficulties in accessing
semantic information, selecting (distinctive) semantic features, and translating these
features into pantomime techniques. Apraxia, semantic processing, aphasia severity,
and oral naming can be indicative of semantic difficulties and all related to the
production of pantomimes. It is important to note that use of the non-dominant arm
by itself did not relate to the production of pantomime techniques. For clinical
practice, apraxia, semantic processing, oral naming, and aphasia severity can be
indications of individual difficulties with the production of pantomime. Furthermore,
when providing communication advice, clinicians could incorporate the result that
PWA mostly produce shape techniques, which will hopefully lead to a better
understanding of PWA’s nonverbal attempts to communicate. More research is
needed to determine the effect of therapy targeting the self-creation of pantomimes.

Pantomime’s production & comprehensibility: PWA | 119

5

References
Boyatzis, C.J., & Watson, M.W. (1993). Preschool Children's Symbolic
Representation of Objects through Gestures. Child Development, 64(3), 729-735.
Brust, J., Shafer, S., Richter, R., & Bruun, B. (1976). Aphasia in acute stroke. Stroke,
7(2), 167-174.
Caramazza, A., & Mahon, B.Z. (2003). The organization of conceptual knowledge:
the evidence from category-specific semantic deficits. Trends in Cognitive
Sciences, 7(8), 354-361.
Carlomagno, S., & Cristilli, C. (2006). Semantic attributes of iconic gestures in fluent
and non-fluent aphasic adults. Brain and Language, 99(1-2), 102-103.
Caute, A., Pring, T., Cocks, N., Cruice, M., Best, W., & Marshall, J. (2013).
Enhancing Communication Through Gesture and Naming Therapy. Journal of
Speech Language and Hearing Research, 56(1), 337-351.
Cicone, M., Wapner, W., Foldi, N., Zurif, E., & Gardner, H. (1979). The relation
between gesture and language in aphasic communication. Brain and Language,
8(3), 324-349.
Cocks, N., Dipper, L., Middleton, R., & Morgan, G. (2011). What can iconic gestures
tell us about the language system? A case of conduction aphasia. International
Journal of Language & Communication Disorders, 46(4), 423-436.
Cocks, N., Dipper, L., Pritchard, M., & Morgan, G. (2013). The impact of impaired
semantic knowledge on spontaneous iconic gesture production. Aphasiology,
27(9), 1050-1069.
Cocks, N., Morgan, G., & Kita, S. (2011). Iconic gesture and speech integration in
younger and older adults. Gesture, 11(1), 24-39.
Cocks, N., Sautin, L., Kita, S., Morgan, G., & Zlotowitz, S. (2009). Gesture and
speech integration: an exploratory study of a man with aphasia. International
Journal of Language & Communication Disorders, 44(5), 795-804.
Coelho, C.A. (1990). Acquisition and generalization of simple manual sign grammars
by aphasic subjects. Journal of Communication Disorders, 23(6), 383-400.
Daumüller, M., & Goldenberg, G. (2010). Therapy to improve gestural expression in
aphasia: a controlled clinical trial. Clinical Rehabilitation, 24(1), 55-65.
de Beer, C., Carragher, M., van Nispen, K., de Ruiter, J., Hogrefe, K., & Rose, M. (in
press). How much information do people with aphasia convey via gesture?
American Journal of Speech-Language Pathology.
De Renzi, E., & Faglioni, P. (1978). Normative data and screening power of a
shortened version of the Token Test. Cortex, 14(1), 41-49.
de Ruiter, J.P. (2000). The production of gesture and speech. In D. McNeill (Ed.),
Language & Gesture (pp. 284-311). Cambridge: Cambridge University Press.
de Ruiter, J.P., & de Beer, C. (2013). A critical evaluation of models of gesture and
speech production for understanding gesture in aphasia. Aphasiology, 27(9), 10151030.
Duffy, J.R., & Watkins, L.B. (1984). The effect of response choice relatedness on
pantomime and verbal recognition ability in aphasic patients. Brain and Language,
21(2), 291-306.
Duffy, R.J., Watt, J.H., & Duffy, J.R. (1994). Testing causal theories of pantomimic
deficits in aphasia using path analysis. Aphasiology, 8(4), 361-379.

120 | Chapter 5

Ellis, A.W., & Young, A.W. (1996). Human cognitive neuropsychology: A textbook
with readings: Psychology Press.
Ellis, R., & Tucker, M. (2000). Micro‐affordance: The potentiation of components of
action by seen objects. British journal of psychology, 91(4), 451-471.
Emmorey, K. (2001). Language, Cognition, and the Brain: Insights From Sign
Language Research: Taylor & Francis.
Emmorey, K., Mehta, S., & Grabowski, T.J. (2007). The neural correlates of sign
versus word production. NeuroImage, 36(1), 202-208.
Fucetola, R., Connor, L.T., Perry, J., Leo, P., Tucker, F.M., & Corbetta, M. (2006).
Aphasia severity, semantics, and depression predict fuctional communication in
acquired aphasia. Aphasiology, 20(5), 449-461.
Garcea, F.E., & Mahon, B.Z. (2012). What is in a tool concept? Dissociating
manipulation knowledge from function knowledge. Memory & cognition, 40(8),
1303-1313.
Glosser, G., Wiener, M., & Kaplan, E. (1986). Communicative gestures in aphasia.
Brain and Language, 27(2), 345-359.
Goldenberg, G., Hartmann, K., & Schlott, I. (2003). Defective pantomime of object
use in left brain damage: apraxia or asymbolia? Neuropsychologia, 41(12), 15651573.
Goldenberg, G., Hermsdörfer, J., Glindemann, R., Rorden, C., & Karnath, H.-O.
(2007). Pantomime of Tool Use Depends on Integrity of Left Inferior Frontal
Cortex. Cerebral Cortex, 17(12), 2769-2776.
Goldin-Meadow, S., So, W.C., Özyürek, A., & Mylander, C. (2008). The natural order
of events: How speakers of different languages represent events nonverbally.
Proceedings of the National Academy of Sciences, 105(27), 9163-9168.
Gonzalez Rothi, L.J., & Heilman, K.M. (1997). Introduction to Limb Apraxia. In
L.J.G. Rothi, & K.M. Heilman (Eds.), Apraxia: The Neuropsychology of Action.
East Sussex: Psychology Press.
Gonzalez Rothi, L.J., Mack, L., Verfaellie, M., Brown, P., & Heilman, K.M. (1988).
Ideomotor apraxia: Error pattern analysis. Aphasiology, 2(3-4), 381-387.
Gonzalez Rothi, L.J., Ochipa, C., & Heilman, K.M. (1997). A cognitive
neuropsychological model of limb praxia and apraxia. In L.J.G. Rothi, & K.M.
Heilman (Eds.), Apraxia: The neuropsychology of action. East Sussex:
Psychology Press Publishers.
Goodglass, H., & Kaplan, E. (1963). Disturbance of gesture and pantomime in
aphasia. Brain, 86(4), 703-720.
Graetz, P.A.M., de Bleser, R., & Wilmes, K. (1991). De Akense Afasie Test.
Nederlandstalige versie (AAT) [The Akense Aphasia Test. Dutch version]. Lisse:
Swets & Zeitlinger.
Hadar, U.R.I., & Butterworth, B. (1997). Iconic gestures, imagery, and word retrieval
in speech. Semiotica, 115(1-2), 147-172.
Hillis, A.E., & Caramazza, A. (1995). Cognitive and Neural Mechanisms Underlying
Visual and Semantic Processing: Implications from “Optic Aphasia”. Journal of
Cognitive Neuroscience, 7(4), 457-478.

Pantomime’s production & comprehensibility: PWA | 121

5

Hogrefe, K., Ziegler, W., Weidinger, N., & Goldenberg, G. (2012). Non-verbal
communication in severe aphasia: Influence of aphasia, apraxia, or semantic
processing? Cortex, 48(8), 952-962.
Hogrefe, K., Ziegler, W., Wiesmayer, S., Weidinger, N., & Goldenberg, G. (2013).
The actual and potential use of gestures for communication in aphasia.
Aphasiology, 27(9), 1070-1089.
Hostetter, A., & Alibali, M. (2008). Visible embodiment: Gestures as simulated
action. Psychonomic bulletin & review, 15(3), 495-514.
Johnson, S., Cocks, N., & Dipper, L. (2013). Use of spatial communication in aphasia.
International Journal of Language & Communication Disorders, 48(4), 469-476.
Kaplan, E., Goodglass, H., & Weintraub, S. (1983). The Boston Naming Test.
Philadelphia: Lea & Febiger.
Kemmerer, D., Chandrasekaran, B., & Tranel, D. (2007). A case of impaired
verbalization but preserved gesticulation of motion events. Cognitive
Neuropsychology, 24(1), 70-114.
Kimura, D. (1973). Manual activity during speaking— I. Right-handers.
Neuropsychologia, 11(1), 45-50.
Kita, S., & Özyürek, A. (2003). What does cross-linguistic variation in semantic
coordination of speech and gesture reveal?: Evidence for an interface
representation of spatial thinking and speaking. Journal of Memory and Language,
48(1), 16-32.
Kong, A.P.H., Law, S.P., Wat, W.K.C., & Lai, C. (2015). Co-verbal gestures among
speakers with aphasia: Influence of aphasia severity, linguistic and semantic skills,
and hemiplegia on gesture employment in oral discourse. Journal of
Communication Disorders, 56, 88-102.
Krauss, R.M., Chen, Y., & Gottesman, R.F. (2000). Lexical gestures and lexical
access: A process model. In D. McNeill (Ed.), Language & Gesture. Cambridge:
Cambridge University Press.
Kroenke, K.-M., Kraft, I., Regenbrecht, F., & Obrig, H. (2013). Lexical learning in
mild aphasia: Gesture benefit depends on patholinguistic profile and lesion pattern.
Cortex, 49(10), 2637-2649.
Lanyon, L., & Rose, M. (2009). Do the hands have it? The facilitation effects of arm
and hand gesture on word retrieval in aphasia. Aphasiology, 23(7), 809 - 822.
Marangolo, P., Bonifazi, S., Tomaiuolo, F., Craighero, L., Coccia, M., Altoè, G.,
Provinciali, L., & Cantagallo, A. (2010). Improving language without words: First
evidence from aphasia. Neuropsychologia, 48(13), 3824-3833.
Marshall, J., Atkinson, J., Smulovitch, E., Thacker, A., & Woll, B. (2004). Aphasia
in a user of British Sign Language: Dissociation between sign and gesture.
Cognitive Neuropsychology, 21(5), 537 - 554.
Marshall, J., Best, W., Cocks, N., Cruice, M., Pring, T., Bulcock, G., Creek, G., Eales,
N., Mummery, A.L., Matthews, N., & Caute, A. (2012). Gesture and Naming
Therapy for People With Severe Aphasia: A Group Study. Journal of Speech
Language and Hearing Research, 55(3), 726-738.
McDonald, S., Tate, R.L., & Rigby, J. (1994). Error types in ideomotor apraxia: A
qualitative analysis. Brain and Cognition, 25(2), 250-270.
McNeill, D. (2000). Language and Gesture. Cambridge: Cambridge University Press.

122 | Chapter 5

Mol, L., Krahmer, E., & van de Sandt-Koenderman, W.M.E. (2013). Gesturing by
Speakers With Aphasia: How Does It Compare? Journal of Speech Language and
Hearing Research, 56(4), 1224-1236.
Müller, C. (1998). Iconicity and Gesture. In S. Santi, I. Guatiella, C. Cave, & G.
Konopczyncki (Eds.), Oralité et Gestualité: Communication multimodale,
interaction (pp. 321-328). Montreal, Paris: L'Harmattan.
Njiokiktjien, C., Verschoor, C.A., Vranken, M., & Vroklage, L.M. (2000).
Development of ideomotor praxis representation. Developmental Medicine &
Child Neurology, 42(04), 253-257.
Oldfield, R.C. (1971). The assessment and analysis of handedness: The Edinburgh
inventory. Neuropsychologia, 9(1), 97-113.
Overton, W.F., & Jackson, J.P. (1973). The Representation of Imagined Objects in
Action Sequences: A Developmental Study. Child Development, 44(2), 309-314.
Padden, C., Hwang, S.-O., Lepic, R., & Seegers, S. (2015). Tools for Language:
Patterned Iconicity in Sign Language Nouns and Verbs. Topics in Cognitive
Science, 7(1), 81-94.
Perniss, P., Thompson, R., & Vigliocco, G. (2010). Iconicity as a general property of
language: evidence from spoken and signed languages. Frontiers in Psychology,
1, 227.
Petitto, L.A., Zatorre, R.J., Gauna, K., Nikelski, E., Dostie, D., & Evans, A.C. (2000).
Speech-like cerebral activity in profoundly deaf people processing signed
languages: implications for the neural basis of human language. Proceedings of
the National Academy of Sciences, 97(25), 13961-13966.
Pickett, L.W. (1974). An assessment of gestural and pantomimic deficit in aphasic
patients: Department of Audiology and Speech Pathology, Memphis State
University.
Pritchard, M., Dipper, L., Morgan, G., & Cocks, N. (2015). Language and iconic
gesture use in procedural discourse by speakers with aphasia. Aphasiology, 29(7),
826-844.
Raymer, A.M., Singletary, F., Rodriguez, A., Ciampiti, M., Heilman, K.M., &
Gonzalez Rothi, L.J. (2006). Effects of gesture + verbal treatment for noun and
verb retrieval in aphasia. Journal of the International Neuropsychological Society,
12(6), 867-882.
Rips, L.J., Shoben, E.J., & Smith, E.E. (1973). Semantic distance and the verification
of semantic relations. Journal of Verbal Learning and Verbal Behavior, 12(1), 120.
Rodriguez, A.D., Raymer, A.M., & Gonzalez Rothi, L.J. (2006). Effects of
gesture+verbal and semantic-phonologic treatments for verb retrieval in aphasia.
Aphasiology, 20(2), 286 - 297.
Rose, M. (2006). The utility of arm and hand gestures in the treatment of aphasia.
Advances in Speech-Language Pathology, 8(2), 92-109.
Rose, M., & Douglas, J. (2001). The differential facilitatory effects of gesture and
visualisation processes on object naming in aphasia. Aphasiology, 15(10), 977 990.
Rose, M., & Douglas, J. (2003). Limb apraxia, pantomine, and lexical gesture in
aphasic speakers: Preliminary findings. Aphasiology, 17(5), 453 - 464.

Pantomime’s production & comprehensibility: PWA | 123

5

Rose, M., & Douglas, J. (2008). Treating a semantic word production deficit in
aphasia with verbal and gesture methods. Aphasiology, 22(1), 20-41.
Rose, M., Raymer, A.M., Lanyon, L.E., & Attard, M.C. (2013). A systematic review
of gesture treatments for post-stroke aphasia. Aphasiology, 27(9), 1090-1127.
Sandler, W., & Lillo-Martin, D. (2001). Natural Sign Languages In M. Aronoff, & J.
Rees-Miller (Eds.), Blackwell Handbook of Linguistics. (pp. 533-562). Oxford:
Blackwell.
Sekine, K., & Rose, M. (2013). The Relationship of Aphasia Type and Gesture
Production in People With Aphasia. American Journal of Speech-Language
Pathology, 22(4), 662-672.
Sekine, K., Rose, M., Foster, A.M., Attard, M.C., & Lanyon, L.E. (2013). Gesture
production patterns in aphasic discourse: In-depth description and preliminary
predictions. Aphasiology, 27(9), 1031-1049.
Taub, S.F. (2001). The Analogue-Building Model of Linguistic Iconicity Language
from the body. Iconicity and metaphor in American Sign Language. Cambridge
Cambridge University Press.
van de Sandt-Koenderman, W.M.E., Wiegers, J., Wielaert, S.M., Duivenvoorden,
H.J., & Ribbers, G.M. (2007). AAC and severe aphasia; candidacy for
TouchSpeak (TS). Aphasiology, 21(5), 1-16.
Visch-Brink, E.G., Denes, G., & Stronks, D.L. (1996). Visual and verbal semantic
processing in aphasia. Brain and Language, 55(1), 130-132.
Visch-Brink, E.G., Stronks, D.L., & Denes, G. (2005). De Semantische Associatie
Test [Semantic Association Test] Amsterdam, the Netherlands: Harcourt
assessment.
Wittenburg, P., Brugman, H., Russel, A., Klassmann, A., & Sloetjes, H. (2006).
ELAN : a professional framework for multimodality research.

124 | Chapter 5

Appendix
Table A5.1. List of thirty items used from the Boston naming test (Kaplan et al., 1983) numbered
according to the order of test administration.
Number

Item

1
3
5
7
9
11
13
15
17
19
21
22
23
25
29

Number

Bed
Pencil
Whistle
Comb
Saw
Helicopter
Octopus
Hanger
Camel
Pretzel
Racquet
Snail
Volcano
Dart
Beaver

31
33
35
37
39
41
43
45
46
48
51
54
55
58
60

Item
Rhino
Igloo
Dominoes
Escalator
Hammock
Pelican
Pyramid
Unicorn
Funnel
Noose
Latch
Scroll
Sphinx
Palette
Abacus

Table A5.2. Defaults used by PWA as compared to NBDP for the 30 items in our dataset1,2 (chapter 4)
Items are ordered ascending following the percentage of NBDP using this technique as a default for
this item (from 100% to 80%).
Handling

Object

Item

NBDP PWA Item

25
58
3
21
53
7
5
60

100%
100%
100%
100%
95%
95%
95%
90%

Dart
Palette
Pencil
Racquet
Scroll
Comb
Whistle
Abacus

NBDP PWA Item

Shape
NBDP PWA Item

Enact
NBDP PWA

76%
74%
68%
87%
59%
74%
71%
21%

11 Helicopter 100% 66% 43 Pyramid 100% 87% 33 Igloo 90% 18%
1 Bed
90% 37% 17 Camel
95% 82%
22 Snail
90% 32% 46 Funnel
95% 89%
41 Pelican
90% 42% 33 Igloo
95% 92%
23 Volcano
85% 71% 31 Rhino
95% 71%
13 Octopus
80% 55% 45 Unicorn 90% 71%
55 Sphinx
80% 32% 60 Abacus
85% 74%
48 Noose
85% 68%
22 Snail
85% 67%
3
Either handling or object
15 Hanger
85% 71%
9 Saw
65% 79%
40% 5% 41 Pelican
80% 74%
51 Latch
90% 47%
35% 13%
48 Noose
50% 39%
45% 16%
1
The ranking of the objects in the BNT (indicating high to low frequency items) are given between square
brackets.
2
Objects can occur twice in thettable, when the threshold of 80% was met for more than one technique.
3
80% or more NBDP produces either a handling or an object technique (minimum 30% per technique).

Pantomime’s production & comprehensibility: PWA | 125

5

Chapter 6
Pantomime’s comprehensibility:
people with aphasia

This chapter is based on a manuscript that is revised for a peer-reviewed scientific
journal: van Nispen, K. van de Sandt-Koenderman, W. M. E., & Krahmer, E
(under review). The comprehensibility of pantomimes produced by people with
aphasia. International Journal of Language and Communication disorders.

Abstract
Background: People with aphasia (PWA) produce pantomime, gesture in absence of
speech, differently from non-brain damaged people (NBDP).
Aim: Therefore, the present study evaluated the comprehensibility of PWA’s
pantomimes and explored whether they can compensate for information PWA are
unable to convey in speech.
Methods: We used two judgment tasks: forced-choice and open-ended questions.
These were used to determine the comprehensibility of pantomimes produced by
PWA, compared to those of NBDP, produced to depict objects. Furthermore, we
compared the information conveyed in pantomime to the information in speech. We
looked into factors influencing pantomime’s comprehensibility: individual factors,
manner of depiction and information needed to be depicted.
Results: Although comprehensibility scores for PWA’s pantomimes were lower than
for those produced by NBDP, all PWA were able to convey information in pantomime
that they could not convey in speech. Comprehensibility of pantomimes was predicted
by Apraxia. The inability to use the right hand related to slightly lower
comprehensibility scores. Objects for which individuals depicted its use were best
understood.
Conclusion: Our findings highlight the potential benefit of pantomime for clinical
practice. Pantomimes, even though sometimes impaired, can convey information that
PWA cannot convey in speech. Influencing factors and clinical implications are
discussed.
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Introduction
Although people with aphasia (PWA) are able to produce gesture in absence of
speech, (chapter 5; Hogrefe, Ziegler, Wiesmayer, Weidinger, & Goldenberg, 2013),
known as ‘pantomime’(McNeill, 1992), the comprehensibility of these pantomimes
is largely unknown. Furthermore, earlier research has shown that PWA use
pantomime techniques differently from non-brain-damaged people (NBDP) (chapter
5). The present study builds on this, and we try to answer the following questions: To
what extent are these different pantomime techniques comprehensible for an
interlocutor? And, most importantly: Can these pantomimes contribute to the
communication of PWA by expressing information not conveyed in speech?

Pantomime production
Like speech by non-brain damaged people (NBDP) the speech of PWA is often
accompanied by co-speech gestures (Sekine & Rose, 2013; Sekine, Rose, Foster,
Attard, & Lanyon, 2013). The production of these co-speech gestures (McNeill, 1992)
is a process partly different from the production of gestures in absence of speech,
pantomime (chapter 3; Goldin-Meadow, So, Özyürek, & Mylander, 2008; Goodglass
& Kaplan, 1963). Particularly the use of pantomime is often targeted in therapy (Rose,
2006; Rose, Raymer, Lanyon, & Attard, 2013). Pantomimes, also called silent
gestures (Özçalışkan, Lucero, & Goldin-Meadow, 2016; Padden et al., 2013) are
consciously produced in absence of speech, as defined by McNeill (2000, p. 2):
"Pantomime is difficult to define, but generally means a significant
gesture without speech, a dumb show (to paraphrase the OED
[Oxford English Dictionary]). It’s a movement, often complex and
sequential, that does not accompany speech and is not part of a
gesture ‘code’. A simple example would be twirling a finger around
in a circle after someone asks, “What’s a vortex?”.”
Note that studies have sometimes restricted their definition of pantomime to the
enactment of a certain movement by a person, an animate object (de Ruiter, 2000), or
an inanimate object (Goldin-Meadow et al., 2008). Furthermore, in some studies
pantomimes do accompany speech (Özyürek, 2012; Sekine & Rose, 2013; Sekine et
al., 2013). For the present study we used McNeill’s definition and we included all
gestures produced in absence of speech. Pantomime, differently from emblems and
sign language, has no conventions on its meaning (McNeill, 2000, also see
Figure 4.1). This lack of meaning conventions for pantomime begs the question: how
do people construct pantomimes? Arguably, they do this by relying on iconicity, the
mapping between form and meaning (Perniss, Thompson, & Vigliocco, 2010). There
are various ways in which an object can be depicted in an iconic fashion; these are
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restricted, though, by the limitations of the manual modality, since the arms and hands
should be able to perform the necessary movements. Therefore, pantomime is
probably well-suited to depict actions or shapes associated with an object (Tolar,
Lederberg, Gokhale, & Tomasello, 2008). Müller (1998) discusses that there are
various techniques to do so: for a toothbrush, for instance, one could outline or mould
its shape, pretend to use it, or use the index finger to represent the object (also see
Kendon, 2004; McNeill, 1992; Streeck, 2008 for other descriptions of how iconic
gestures depict information).
Most studies looking at pantomime production by people with aphasia have focused
on pantomime of tool use, i.e. pretending to use an object, only. This is a test often
used to assess ideomotor apraxia (Duffy, Watt, & Duffy, 1994; Goldenberg,
Hartmann, & Schlott, 2003; Goldenberg, Hermsdörfer, Glindemann, Rorden, &
Karnath, 2007), hereafter referred to as apraxia. Apraxia is an impairment in
purposeful movements, which frequently co-occurs with aphasia (Gonzalez Rothi &
Heilman, 1997). Studies have shown that individuals with apraxia, instead of showing
how to use an object (for instance, pretending to brush one’s teeth) often use their
hands to represent the object (for instance, move the finger in front of one’s mouth to
represent the toothbrush) (Gonzalez Rothi, Mack, Verfaellie, Brown, & Heilman,
1988; Goodglass & Kaplan, 1963; Raymer, Maher, Foundas, Heilman, & Gonzalez
Rothi, 1997). It is important to note that pantomime of tool use tasks only look at one
way of depicting information in pantomime. As discussed above, there might be
various other ways of depicting information, such as showing the shape of an object
and one may also depict transitive actions, such as dancing.
Only two recent studies have looked at pantomime production by PWA, without
restricting themselves to pantomime of tool use only: Hogrefe et al. (2013) and our
study reported in chapter 5. It is important to note that even little is known still on
how NBDP produce pantomime (but see chapter 4). In chapter 5, we found that PWA
are able, in varying degrees, to produce pantomimes for objects, animals and plants
and that they are able to use various techniques to do so. However, PWA produced
pantomimes different from those produced by NBDP, in that, as a group, they relied
more on pantomimes that depict the shape of an object. Apraxia, oral naming ability,
aphasia severity and non-verbal semantic processing correlated positively with the use
of handling and object techniques. A right-sided paresis, which frequently co-occurs
with aphasia (Brust, Shafer, Richter, & Bruun, 1976), did not have impact the type of
techniques PWA used to depict objects (chapter 5). The other recent study that looked
at pantomimes produced by PWA was performed by Hogrefe et al. (2013). They
analyzed the comprehensibility of these pantomimes, as we will discuss in the
following section of this introduction.
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Pantomime’s comprehensibility
Considering that PWA produce pantomimes different from those produced by NBDP,
in that they rely more on shape techniques, this raises the question of whether these
different pantomimes are informative and communicatively useful. Pantomime seems
well suited to depict information on both shapes and actions (Hostetter & Alibali,
2008; Tolar, Lederberg, Gokhale, & Tomasello, 2008). However, Mol, Krahmer, and
van de Sandt-Koenderman (2013) found that PWA’s produced more shape gestures
than NBDP, but that their gestures were less comprehensible in their reaction to a
communicative scenario. So possibly, the use of shape gestures might be less
informative than the use of handling and object techniques.
Altogether, studies have shown that pantomimes (Hogrefe et al., 2013) and
co-speech gestures can be comprehensible (Beattie & Shovelton, 1999; Kelly &
Church, 1998; Ping, Goldin-Meadow, & Beilock, 2014), but very little is known about
how much and what type of information these gestures convey. As there are no clear
conventions on the meaning of pantomime, its meaning is probably often ambiguous
and context-dependent. In comparison to speech, pantomimes are probably less
comprehensible. When speech is impaired however, as is the case in aphasia,
comprehensibility of speech is decreased and pantomime may have a greater
communicative value.
Most of the earlier research on PWA’s gesturing focused on co-speech gestures (e.g.
Cocks, Dipper, Pritchard, & Morgan, 2013; Coelho, 1990; Hogrefe, Ziegler,
Weidinger, & Goldenberg, 2012; Sekine & Rose, 2013) with only a few studies
looking at the comprehensibility of these gestures. These studies showed that
information in PWA’s co-speech gestures can help interlocutors in identifying the
message PWA try to convey, as PWA’s gestures often convey information not
conveyed in speech (de Beer et al., in press; Mol et al., 2013; Rose, Mok, & Sekine,
in press).
One early study by Duffy, Duffy, and Mercaitis (1984) analysed two PWA and four
NBDP who were asked to depict 23 pictures by using pantomimes only.
Comprehensibility of these pantomimes was assessed by counting how often their
interlocutors were able to select the picture from a set of four. Whereas NBDP had
accurate response for almost all of their pantomimes, for both PWA about only 50%
of the pantomimes was identified correctly. The authors discuss similarities between
these PWA’s verbal abilities and their use of pantomimes and they propose that
aphasia also affects the ability to produce pantomimes. The only recent study
analysing the comprehensibility of pantomimes produced by PWA is Hogrefe et al.
(2013). They analysed narratives of 16 PWA retelling a cartoon and compared
gestures produced in a) a spoken condition, in which PWA retold the cartoon and b)
a silent condition, in which individuals were instructed not to speak, but use gestures
only, i.e. pantomime, to ‘retell’ the story. To determine the information in these
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gestures, Hogrefe et al. (2013) presented videos, without sound, of these different
narratives to judges. These judges had to choose the target from the six stimuli
cartoons used in the study. Results showed that the comprehensibility of pantomimes
was strongly related to apraxia, but the researchers found that hemiparesis had no
significant influence. The authors reported that some PWA conveyed more
information in pantomime than they conveyed in their co-speech gestures. They
concluded that PWA did not always make full use of gestures’ communicative
potential in the spoken condition. However, as they did not compare the information
in pantomime to the information in speech directly, the added value of pantomime for
communication in PWA remains unclear. Also, their judgment task, which presented
answer options, does not fully represent how interlocutors would interpret pantomime
in daily life, where answer options are often not available. Finally, while Hogrefe et
al. (2013) provided insight into how PWA use sequences of pantomimes for
narratives, there is a need to know more about the comprehensibility of individual
pantomimes for specific concepts, and about how the use of different techniques
depicting these concepts relates to pantomime’s comprehensibility.

Present study
In chapter 5 we found that PWA use pantomime differently from NBDP. The present
study aimed to explore up to what degree these different pantomimes are
comprehensible and useful for PWA’s communication. For this aim, we used a
pantomime dataset (chapters 4 and 5), in which both PWA as well as NBDP produced
pantomime to depict thirty objects selected from the Boston naming test (Kaplan,
Goodglass, & Weintraub, 1983). Using this picture naming task enabled us to directly
compare the intended meaning of the pantomime and the information it conveyed.
The first aim of this study was to identify the comprehensibility of pantomimes
produced by PWA. To assess this, we first determined whether PWA’s pantomimes
were equally informative as pantomimes produced by NBDP. Secondly, we looked
into which factors influence individual variability in the comprehensiblity of PWA’s
pantomimes: (in)ability to use the dominant arm, apraxia, aphasia severity, oral
naming and semantic processing. Thirdly, we compared the comprehensibility of the
different techniques that individuals produced to depict the objects. Finally, we
analysed the results per item, as some objects might be easier to depict in pantomime
than others and there might be a discrepancy in difficulty to name an object verbally
and in pantomime. The second aim of this study was to find out to what extent these
pantomimes conveyed information that PWA are unable to produce in speech. To
answer this question, we compared information in pantomime to information in
speech.

132 | Chapter 6

As little is known on PWA’s use of pantomimes, or their comprehensibility the
analyses in this study are mostly exploratory and no explicit hypotheses were
formulated. However, we conjecture that if pantomime production is determined by
the same factors as co-speech gestures, PWA’s pantomimes will be less
comprehensible than NBDP’s. Even so, pantomime may add to PWA’s
communication by conveying information absent in their speech. In an earlier study,
we found that apraxia, semantic procesing, oral naming and aphasia severity, but not
the ability to use the right hand, relate to the use of shape gestures by PWA. In the
present study we aimed to find out whether these factors affect the comprehensibility
of PWA’s pantomimes.

Pantomime dataset
For the present study, we used a dataset also reported on in chapters 4 and 5. Whereas
these two studies reported on the use of pantomimes by NBDP and the representation
techniques produced by PWA respectively, the present study focused on the
comprehensibility of PWA’s pantomimes and compared this to the comprehensibility
of NBDP’s pantomimes.
This study was approved by the Medical Ethical Review Committee of the Erasmus
University Medical Center, Rotterdam. All participants in this multicenter study gave
written informed consent before being involved in any of the study’s procedures.

Participants
People with aphasia (PWA)

The dataset consisted of videos of 38 PWA (26 male, age 32-74, M = 59, SD = 10)
who produced pantomime to depict thirty objects from the Boston naming test, BNT
(Kaplan et al., 1983). Participants were recruited in three rehabilitation centers (n =
7), and three aphasia centers, which are day-care settings for PWA with chronic
aphasia (n = 31), between May 2012 and May 2013. Inclusion criteria were: right
handed before stroke, (near) native speaker of Dutch, age between 18 and 85, acquired
aphasia of cerebrovascular aetiology, and at least three months post stroke. Exclusion
criteria were: severe visual or hearing disorders, severe non-linguistic cognitive
disorders, dementia, psychiatric disorders relevant to communication, and receiving
gesture therapy at the time of testing, or having received this less than a month before
testing. For more details on patient characteristics, see Table 5.2. Handedness was
assessed with the Edinburgh Handedness Inventory (Oldfield, 1971). Baseline
characteristics such as age and gender were collected with a questionnaire. Aphasia
type and severity were based on the Akense aphasia test (AAT; Graetz, de Bleser, &
Wilmes, 1991), while visual semantic processing was assessed with the nonverbal
Semantic Association Test (SAT; Visch-Brink, 2005). This is a task similar to the
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Pyramids and Palm trees Test (Howard & Patterson, 1992). The patient is presented
with five pictures and has to select the picture that is closest related to the target picture
in the middle. Distracters vary in the degree to which they are semantically related to
the target, but they are always more distant than the correct answer. Ideomotor apraxia
was assessed using a test for pantomime of tool use (Goldenberg et al., 2007).
Participants saw twenty pictures of tools and were asked to show how they would use
the tool. Note that the instructions for this task differed from the instructions for the
pantomime experiment in the present study. For the experiment, we asked people to
depict the information on the picture using gestures only, i.e. to pantomime. This did
not necessarily have to be the use of the object. Furthermore, besides tools, the stimuli
in the present study also contained pictures of animals, plants, and objects that were
not tools.
Note that the variables of interest all correlated with each other, except for ability
to use the right arm with apraxia and semantic processing, see Table 5.1.
Non-brain damaged participants (NBDP)

The dataset contained 20 NBDP who produced pantomime to name sixty items of the
BNT. For the present study, the same thirty items as for the PWA were analysed. All
participants were native speakers of Dutch (5 male), age 32-65 (M = 53, SD = 7). Inand exclusion criteria were the same as for the PWA, except that a history involving
stroke was an exclusion criterion. To make the NBDP more comparable to the PWA,
half of them wore a sling restricting the use of their right arm during the session.
NBDP were alternately assigned to this setting.

Stimuli
The pantomimes produced in this dataset were elicited using thirty items from the
Boston naming test, (BNT; Kaplan et al., 1983). This test is frequently used in clinical
practice to assess word finding problems in aphasia, and most clinicians are familiar
with it. It provided us with a task for which at least linguistic variables are well
described, such as age of acquisition, frequency and imagineability of items. The tasks
contains pictures of various objects, animals, and plants (from now on, collectively
referred to as objects). These increase in naming difficulty, from high frequency
words, such as ‘Comb’, to low frequency words, such as ‘Abacus’. The subset of thirty
items is the same set as described in chapter 5. Apart from some exceptions, it contains
all pictures with an uneven number, following the order of the test administration.
This selection procedure ensured the preservation of the increasing naming difficulty.
For the exceptions, the dataset included a close alternative. For instance, [57] ‘Trellis’
was replaced by [58] ‘Palette’, as the former is unfamiliar to most NBDP (van Loon Vervoorn, 2005). See Appendix Table A5.1 for a complete list of the items.
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Procedure
The dataset contains videos of NBDP and PWA ‘naming’ pictures in two conditions:
a spoken condition and a pantomime condition. For PWA, the spoken condition was
always performed in the first session and the pantomime condition was always
performed in a second session, within two weeks after the first session. This was done
because we conjectured that the pantomimes might facilitate the naming of the objects
but no such effect was expected the other way around. For NBDP the order of these
conditions was counterbalanced.
In the pantomime condition, participants silently conveyed what was on the picture
by using only their hands; i.e. by pantomiming. They were asked to do this in such a
way that it was comprehensible for the tester. She could not see this picture because
of a card board screen, and had to select the correct picture from three answer options.
Three practice items were used to familiarize the participants with the task. After
participants had completed their pantomime for a practice item, the tester showed the
three answer options. She always indicated she had understood the pantomime
correctly by pointing to the correct answer. Before starting the task itself, participants
were reminded that the tester was not allowed to give feedback on the
comprehensibility of the pantomime, and that they should pantomime until they
thought the information was clear enough. During the task, answer options were not
shown to the participants.
The spoken condition was similar to the pantomime condition, only now,
participants were asked to name the pictures verbally, preferably in one word.
Participants were videotaped during the pantomime task. These videos were cut into
clips per item. A clip started when the participant had turned the page to that item and
ended when participants moved their hand to the page to go on to the next item. In the
pantomime condition, there were nine missing responses (1 missing response by 1
NBDP and 8 missing responses in total by 5 PWA) as the result of minor mistakes in
the test procedure, such as skipping a page unseen. This resulted in 1731 clips (30
objects * 20 NBDP + 30 objects * 38 PWA - 9 missing items). There were no missing
items in the spoken condition. This database will be made available online.

6

Coding
Based on Müller (1998), all pantomimes were coded into iconic representation
techniques (also see chapters 2, 3, 4 and 5; Mol et al., 2013). For the present study,
we looked at the comprehensibility of handling, object and shape pantomimes (also
see Table 3.2 for definitions and examples). A handling technique depicts the use of
an object, e.g., pretending to write with a pencil. For the object technique, the hands
represent (part of) an object, e.g., a fist with stretched index finger moving to the
stretched middle finger for representing scissors. Finally, a shape technique outlines
or moulds the shape of an object, e.g., drawing the outline of a house with one’s index
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finger. In chapter 5, we also distinguished the enact technique, which is an intransitive
action, such as swimming or dancing, deictic, which are pointing gestures and other,
which are all gestures that did not fit into one of the previous categories, such as
showing the number four on one’s fingers. Since these technique were produced very
infrequently by PWA, no further analyses were performed for these techniques in the
present study. Individuals could produce multiple pantomimes to depict an item. Note
that for the analyses we looked at whether a technique was used for a certain item or
not. Consequently, different successive gestures were also taken into account in the
analyses. Twenty percent of the items were second coded. Coders were not blinded
for group (PWA versus NBDP). The agreement on judgments for NBDP was 81%
and for PWA 84%. Analyses were performed for first codings.

Comprehensibility assessment
Because there are no conventions on pantomime’s meaning, we expected that the
produced pantomimes would often be ambiguous. Therefore, naïve judges had to
decide on the meaning of a pantomime, answering one of two types of questions:
1) forced-choice questions or 2) open-ended questions.

Judges
Judges were 273 students of either Communication and Information Sciences at
Tilburg University or Speech Language Pathology at Hogeschool Rotterdam (age
M = 21, SD = 4). The open-ended questions were answered by 152 judges and the
forced-choice questions were answered by 121 judges. All were naïve to the purpose
of this study.

1) Forced choice question

2) Open-ended question

Watch the video above. What is this person
depicting?

Watch the video above. What is this person
depicting?

Note, it is always an object, animal or plant.
Type in one word ………………….
Figure 6.1. Experiment design of the comprehensibility assessment: 1) forced choice question and 2)
open-ended question.
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Questions
For all video clips, described in the dataset above, we collected three judgments for
both types of questions: forced-choice and open-ended. This resulted in 10386
judgments (= 2 types of questions * 1731 clips * 3 judgments). Judges were randomly
assigned to one of these types of questions (Figure 6.1). For each clip, they had to
answer the following question; “Watch the video above. What is this person
depicting?” For the open questions, the following was added: “Note, it is always an
object, animal or plant.” For the forced-choice questions, judges had to choose from
four pictures: one correct answer and three other distracters randomly selected from
the other pictures in the BNT. Distracters were always the same for a certain object.
Their order on the screen was varied between clips and between judges.

Analyses
Dependent variables

Responses from the different questions were transformed into correct scores. For
the forced-choice questions, the correct score was based on whether the three judges
had identified an item correctly. Therefore, for each individual, an item could be 0%,
33%, 67%, or 100% correct (no judge, one judge, two judges, or all three judges
identified the item correctly). Averages per individual were calculated over all thirty
items. For group analyses, these averages were calculated over the individuals per
group (NBDP, N = 20 and PWA, N = 38). The transformation of the open-ended
questions was performed similarly, only now, the correct identification of a
pantomime was based on the correct responses described in the Dutch manual of the
BNT (van Loon-Vervoorn, Stumpel, & de Vries, 1996). In chapter 4 we also analysed
the open-ended semantic score. This variable was not analysed for the present study
and we only performed analyses for the correct scores for both types of questions:
forced-choice and open-ended. Besides the comprehensibility of the pantomimes, we
also transcribed the spoken utterances in the spoken condition. These were transcribed
and scored by a clinical linguist, the first author of this dissertation, following the
guidelines of the BNT (van Loon-Vervoorn et al., 1996). Differing from the
guidelines, self-repairs were also scored as correct responses, as we thought these to
be communicatively adequate.
Statistical analyses

Analyses were performed for both pantomime comprehensibility scores (forcedchoice and open-ended). To answer the first research question, we determined the
comprehensibility of pantomimes produced by PWA and NBDP. We compared these
two groups using a MANOVA. Secondly, we explored to what degree individual
differences in PWA could be explained by influencing factors. Therefore,
(non-)dominant arm use was added as a second factor to the MANOVA. Also, we
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determined the correlation of apraxia, semantic processing, aphasia severity, and oral
naming with the comprehensibility scores using Linear Regression analysis. Thirdly,
we looked into differences in comprehensibility of the various representation
techniques used: handling, object and shape. Again, using Linear Regression analysis,
we determined how the number of items for which these techniques were produced
correlated with the comprehensibility scores of PWA and NBDP. Fourthly, we
determined whether pantomimes for some items were easier to interpret than others
by providing an overview of the comprehensibility scores per item for PWA and
NBDP. Furthermore, we determined the correlation between difficulty to name an
item in speech, Nameability, and the comprehensibility of a pantomime, using
Pearson’s correlation analysis. Nameability was based on the Dutch norms of the
BNT, and represents the degree to which healthy speakers are able to verbally name
a picture of this object (van Loon-Vervoorn, 1985).
To answer the second research question we compared information in pantomime to
information in speech. Since pantomimes by NBDP hardly conveyed information that
was not conveyed in speech, these analyses focused on PWA only. We determined for
each individual, and for each item, in which condition information was conveyed:
Information in pantomime only, information in both speech and pantomime,
information in speech only and information in neither conditions. Analyses were
performed for both comprehensibility scores. For the forced-choice questions we set
the threshold for correctly understood pantomimes so that the majority, at least two
judges, needed to have correctly identified the pantomime for an item. As the
open-ended questions were more difficult to answer, for this score, at least one judge
had to have identified the item correctly. We made a comparison a) on the individual
level, to explore which individuals benefitted most from pantomime, and b) on the
item level, to identify whether there was a discrepancy in difficulty to name an item
in speech and in pantomime, which may indicate what type of information is best
conveyed in pantomime.

Results
Information in pantomime
PWA versus NBDP

Figure 6.2 shows the comprehensibility of pantomimes produced by PWA and NBDP.
For the forced-choice score, comprehensibility was well above chance level (25).
Scores for PWA ranged from 31 to 97 (M = 73, SD = 17) and for NBDP from 87 to
100 (M = 96, SD = 3). For the open-ended score, scores were considerably lower.
These ranged from 0 to 28 for PWA (M = 10, SD = 17) and from 12 to 44 for NBDP
(M = 26, SD = 8). Pantomimes by NBDP were better comprehended than those
produced by PWA, both in the forced-choice score, F(1, 56) = 33.30, p < .001,
η2 = .31, and in the open-ended score, F(1, 56) = 56.95, p < .001, η2 = .50.
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Opend-ended score

Forced-choice score
Proportion correct

Proportion correct

1.0

0.5

0.0
1 Hand 2 Hands 1 Hand 2 Hands
PWA

NBDP

1.0
0.5
0.0
1 Hand 2 Hands 1 Hand 2 Hands
PWA

NBDP

Figure 6.2. Boxplots for comprehensibility of pantomimes produced by PWA and NBD able to use
one, their left hand only, or both hands as given in the proportion correct scores for the forced-choice
questions and open-ended questions (error bars show SD).

Influencing factors

Comprehensibility scores for pantomimes produced by people able to use only one
hand ranged from 31 to 98 (M = 77, SD = 18) in the forced-choice score and from 0
to 36 (M = 13, SD = 9) in the open-ended score. Scores for pantomimes performed by
people able to use both hands ranged from 50 to 100 (M = 90, SD = 12), as given in
the forced-choice score, and from 4 to 44 (M = 22, SD = 11) as given in the openended score. These differences were significant in that pantomimes produced by
people able to use only one hand were slightly less comprehensible than pantomimes
produced by people able to use both hands, as given in the forced-choice correct score,
F(1, 56) = 3.83, p < .001, η2 = .07, and the open-ended score, F(1, 56) = 9.34, p < .001,
η2 = .15 (Figure 6.2). We found no interaction of ability to use the dominant hand and
group (PWA versus NBDP). Note that, especially for the forced-choice score, there is
great individual variability in the group of PWA able to use only one hand, but less so
in the group of PWA able to use both hands, and hardly any within the two NBDP
groups.
Regression analyses showed that, although apraxia, aphasia severity, semantic
processing and oral naming all correlated with the comprehensibility of pantomime,
apraxia is the only significant contributor predicting the forced-choice score: R2 = .71
(B = .93, SE B = .16, β = 0.73, p < .001) and open-ended score: R2 = .51 (B = .26,
SE B = .08, β = .52, p < .01).
Techniques

The number of items for which PWA produced a handling or object technique
correlated with the comprehensibility of individual’s pantomimes in the forced-choice
and open-ended score. Regression analyses showed that, in addition to aphasia, the
use of a handling technique influenced comprehensibly of pantomimes positively for
the forced-choice score (Table 6.1). For the open-ended score both handling and
object were, in addition to aphasia, a significant contributor to the model. For shape
we found a trend.

Pantomime’s comprehensibility: PWA | 139

6

Table 6.1. Regression analyses for comprehensibility scores (forced-choice and open-ended) with
group and the representation techniques produced: The number of items for which an individual
produced handling, object or shape and aphasia (PWA versus NBDP).
β

B

SE B

-10.69
Xx 2.52

3.18
0.33

-.29**
x.62***

Open-ended R2 = .66
Aphasia
X -9.89
Handling
Xx 0.67
Object
Xx 0.53
Shape
X x0.25
‘p < .09, *p < .05,**p < .01, ***p < .001

2.20
0.23
0.26
0.14

-.46***
x.28**
x.23*
x.14’

2

Forced-choice R = .76
Aphasia
Handling

Items

Nameability of an item correlated with the comprehensibility of the pantomimes
produced by PWA for that item as given in the open-ended score (r = .50, p < .01),
but not for the forced-choice score. This indicated that the more difficult it was to
name an item in speech, the less comprehensible the pantomime was. Table 6.2 shows
the comprehensibility scores per item (ordered descending following the open-ended
score). It shows some outlier items that were difficult to name, but well comprehended
in pantomimes: such as [48] ‘Noose’ and [58] ‘Palette’. According to the forcedchoice score comprehensibility per item for PWA ranged from 0.46, [55] ‘Sphinx’, to
0.92, [21] ‘Racquet’, and for NBDP from 0.80, [55] ‘Sphinx’, to 1.00, [7] ‘Comb’, [9]
‘Saw’, [25] ‘Dart’, [21] ‘Racquet’, [58] ‘Palette’ and [37] ‘Escalator’. These scores
were much lower in the open-ended score. Still, a number of pantomimes was
reasonably well understood. For PWA the open-ended scores ranged from 0.00,
[35] ‘Dominoes’ and [55] ‘Sphinx’, to 0.47, [7] ‘Comb’. For NBDP, this ranged from
0.03, [55] ‘Sphinx’, to 0.68, [5] ‘Whistle’ and [1] ‘Bed’.
Finally, judges’ responses sometimes conveyed information that was not correct,
but semantically closely related to that item. For instance, most judges did not identify
the pantomime PWA produced for the item [3] ‘Pencil’ correctly, as is shown by the
open-ended score of 0.04. However, judges often (more than 30% of the responses)
identified information that was semantically related, such as “pen” or “writing”. We
also found a lot of incorrect, but semantically related responses for item
[37] Escalator’ (“stairs”). For NBDP, we found a similar pattern. In addition to the
previous items, judges also identified incorrect, but semantically closely related
information for [1] ‘Bed’ (“pillow” or “sleeping”), [7] ‘Comb’ (“combing”, “brush”
or “hair”), and [58] ‘Palette’ (“painting”, “paint”, “paint brush”).
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Table 6.2. Average comprehensibility scores (forced-choice and open-ended) per item (item number
following order of test administration and item name) pantomimed by PWA and NBDP (sorted
ascending following the open-ended Score for PWA).
PWA

7
9
1
25
5
43
21
48
11
17
39
15
31
46
58
22
23
45
33
51
3
37
53
19
60
13
29
41
35
55

Comb
Saw
Bed
Dart
Whistle
Pyramid
Racquet
Noose
Helicopter
Camel
Hammock
Hanger
Rhino
Funnel
Palette
Snail
Volcano
Unicorn
Igloo
Latch
Pencil
Escalator
Scroll
Pretzel
Abacus
Octopus
Beaver
Pelican
Dominoes
Sphinx

NBDP

Open-ended

Forced-choice

Open-ended

Forced-choice

.47
.39
.27
.22
.18
.17
.16
.16
.14
.11
.11
.10
.07
.07
.06
.06
.05
.05
.04
.04
.04
.03
.03
.02
.02
.01
.01
.01
.00
.00

.85
.84
.75
.78
.79
.68
.92
.77
.84
.65
.84
.74
.57
.77
.85
.67
.76
.60
.76
.73
.64
.86
.71
.79
.80
.62
.61
.53
.81
.46

.58
.67
.68
.40
.68
.30
.58
.50
.28
.17
.32
.20
.22
.25
.07
.13
.08
.20
.40
.03
.03
.12
.05
.12
.12
.07
.07
.22
.07
.03

1.00
1.00
x.97
1.00
x.97
x.98
1.00
x.95
x.98
x.90
x.97
x.93
x.93
x.97
1.00
x.97
x.97
x.95
x.97
x.95
x.90
1.00
x.97
x.90
x.97
x.92
x.98
x.93
x.98
x.80

Information in pantomime adding to speech
Above, we showed that pantomime conveyed comprehensible information. For
clinical use, it is particularly interesting to see whether the information conveyed in
pantomime can compensate for information missing in speech.
Individuals

NBDP, on average, named 93% of the items correct in speech. The items that they did
not produce correctly in speech were all, except for one, understood in pantomime
according to the forced-choice score, but none in the open-ended score. Thus, NBDP
did not seem to benefit a lot from pantomime, at least not in this task. PWA on the
other hand, seemed to clearly benefit.
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Figure 6.3 shows that a large proportion of PWA’s pantomimes conveyed information
not conveyed in the spoken condition, as given in the forced-choice score. This ranged
from PWA who conveyed information in pantomime but not in speech for 3 to 27
items (M = 14, SD = 7). In the open-ended score, 22 out of 38 PWA conveyed
information in pantomime but not in speech for at least one of the items, with a
maximum of five items for PWA 20 (M = 1, SD = 1). There were nine individuals
who could not name any of the items in speech. Whereas PWA 20, 21, 33, 35 and 37
conveyed information in pantomime only for two or more items. PWA 24, 27, 30, and
36 conveyed no information in either modality. This shows individual differences in
the extent to which PWA were able to compensate for their impaired speech
production. There were no clear characteristics that set these individuals apart, except
that the last group had very low scores for apraxia (score < 18) compared to the first
group (score > 37). There were another twelve individuals who did not convey
additional information in pantomime. They had, except for PWA 11 and 17,
reasonably high scores for the spoken condition (score > 20 out of 30), and these
individuals mostly struggled with items that were both difficult to name in speech and
to depict in pantomime (such as ‘Sphinx’).
Pantomime (forced-choice) & speech
Number of items

30
20
10
0
1

3

5

7

9

11 13 15 17 19 21 23 25 27 29 31 33 35 37
PWA
Pantomime (open-ended) & speech

Number of items

30
20
10
0
1

3

5

7

9

11 13 15 17 19 21 23 25 27 29 31 33 35 37
PWA
Info in pantomime only
Info in both conditions
Info in speech only

Info in neither conditions

Figure 6.3. Number of items for which PWA conveyed information in 1) pantomime only, 2) both
conditions, 3) speech only, and 4) neither conditions. Information in speech is a correct score for the
spoken condition. Information in pantomime is given in a) forced-choice score (at least 2 judges
identified the correct item) and b) open-ended score (at least 1 judge identified the correct item).
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Items

Figure 6.4 shows that, for each of the items, a large number of PWA conveyed
information in pantomime that they were unable to convey in the speech condition, as
given in the forced-choice score. This ranged from 7 to 31 individuals conveying
information in pantomime only for an item (M = 17, SD = 6). Figure 6.4 also shows
that, for the open-ended score, for 17 out of 30 items, at least one PWA who could not
produce the item in speech was able to convey information in pantomime (M = 1, SD
= 2). There were some outliers for which more than 5 PWA conveyed information in
pantomime only: [7] ‘Comb’, [9] ‘Saw’, [25] ‘Dart’ and [48] ‘Noose’.

Number of PWA

Pantomime (forced-choice) & speech
30
20
10
0
1

5

9

13

17

21 22 23 25 29 33
Item

37

41

45 46 48

53

58 60

41

45 46 48
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58 60

Number of PWA

Pantomime (open-ended) & speech
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1

5

9

13

17

21 22 23 25 29

33

37

Item
Info in pantomime only

Info in both conditions

Info in speech only

Info in neither conditions

Figure 6.4. Number of PWA per item conveying information in 1) pantomime only, 2) both conditions
3) speech only, and 4) neither conditions. Information in speech is a correct score for the spoken
condition. Information in pantomime is given in a) forced-choice score (at least 2 judges identified
the correct item) and b) open-ended score (at least 1 judge identified the correct item).
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Discussion
This study is the first to investigate the comprehensibility of isolated pantomimes
produced by PWA in detail. In chapter 5, we identified differences between PWA and
NBDP in the representation techniques they produced. The present study addressed
the comprehensibly of pantomimes and their added value for communication of PWA.
Firstly, we found that PWA’s pantomimes can be comprehensible, even in absence of
any context on their meaning. Their pantomimes, however, were less comprehensible
than those produced by NBDP, and, additionally, we observed large individual
differences within the group of PWA. Furthermore, comprehensibility of pantomimes
depended on the techniques people produced in pantomiming, and also differed
between items. Our second major finding was that, despite these limitations of
pantomime, for almost all PWA, pantomimes conveyed information that they were
unable to convey in speech. This latter finding shows the potential benefit of
pantomime for PWA’s communication.
Our study suggests that several factors play a role in pantomime’s
comprehensibility: individual factors, representation technique produced, and type of
information to be depicted. It is difficult to disentangle these factors. Below, we
discuss these factors in more detail and we describe implications of our findings for
clinical practice.

Comprehensibility of pantomime
Pantomime, beneficial for whom?

All PWA in our studies were able to produce pantomime and, importantly, these
pantomimes conveyed information. As a group, PWA’s pantomimes were less
comprehensible than pantomimes produced by NBDP. There was substantial
individual variability in the comprehensibility of PWA’s pantomimes. Although
lower comprehensibility scores correlated with difficulties with semantic processing,
aphasia severity, and poor oral naming, apraxia was the only significant predictor.
This finding is in line with Hogrefe et al. (2012) and Hogrefe et al. (2013), who also
found a relation between apraxia and the comprehensibility of pantomimes and
co-speech gestures.
Pantomimes produced by people able to use only their left hand were slightly less
comprehensible than pantomimes produced by people able to use both hands, both for
PWA and for NBDP. This is in contrast to the findings of Hogrefe et al. (2012), who
reported no difference in the comprehensibility of pantomimes produced by PWA able
to use one or both hands. Note that the difference in our study was only minor. Two
things should be considered here. Firstly, not being able to use the dominant hand
could have led to pantomimes that were less accurate, and therefore less
comprehensible, as people had to perform these pantomimes with their non-dominant
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hand (for instance, pretending to write for ‘Pencil’). Another consideration is that
some pantomimes may have required two hands for a clear depiction. For instance,
pretending to open a scroll, to depict the item ‘Scroll’, requires two hands that move
away from each other. Based on the present study only, it is not possible to disentangle
these two aspects. For future research, it would be interesting to look into whether one
or both hands are used to depict certain objects in pantomime, and how the use of the
left as compared to the right hand differs in pantomime’s production and
comprehension. Finally, it should be noted that PWA unable to use their right hand
probably have a lesion in, but not necessarily restricted to, the frontal lobe, including
the precentral gyrus, whereas PWA able to use both hands have a lesion not extending
to the posterior areas (Damasio, 1992; also see Figure 1.1). This results in different
patient characteristics and abilities, and may explain the large variability observed in
the comprehensibility scores within the group PWA able to use their left hand only.
Which representation technique?

PWA have been reported to produce relatively more shape gestures than NBDP
(Cocks et al., 2013; Mol et al., 2013), and make less use of handling and object
techniques (chapter 5). Here, we found that the number of items for which individuals
produced a handling or object technique, but not shape, correlated positively with
pantomime’s comprehensibility. The number of items for which individuals produced
handling was the strongest predictor, and to a lesser degree also the use of object
techniques. These findings suggest that PWA’s communication may benefit from
using handling and object techniques. It is important to note that apraxia relates both
to the use of fewer handling and object techniques (chapter 5), and to lower
comprehensibility scores. These factors clearly relate to each other. Interestingly, as
described in chapter 5 we observed that some PWA, particularly PWA with apraxia,
did not always depict specific salient features of an item. For instance, these
individuals would draw the outline of an entire ‘Rhino’, whereas NBDP more often
only drew the ‘horn’ of this animal. This is in line with Goldenberg et al. (2003) who
propose that people with apraxia have difficulties with the selection of distinctive
features. For the comprehensibility of pantomimes it might be particularly important
to highlight salient information, as it may otherwise be impossible for an interlocutor
to guess the exact meaning of a pantomime.
What type of information is depicted?

We found a wide range of comprehensibility scores. Items with high
comprehendsibility scores sometimes had a salient shape (‘Pyramid’), but mostly had
a salient action associated to it (‘Saw’, ‘Pencil’, ‘Racquet’ etc.). The latter, in
combination with our finding that the more often PWA produced a handling or object
technique to depict an object, the more comprehensible their pantomimes were, is in
line with studies suggesting that pantomime, and gesture more in general, is
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well-suited to depict action (Alibali, 2005; Hadar & Butterworth, 1997). There was
also a number of items for which we found low comprehensibility scores, such as
‘Sphinx’. The latter observation illustrates that pantomime is restricted by the
limitations of the manual modality, and is not suited to depict all sorts of information.

How pantomime adds to communication
Albeit less comprehensible than pantomime produced by NDPD, PWA’s pantomimes
often conveyed information missing in their speech, as was observed for both the
forced-choice and open-ended scores. Apraxia was the main predictor for
pantomime’s comprehensibility. An important observation was that some individuals,
with limited spoken output, conveyed information in pantomime that aided their
communication. These individuals had relatively high scores for apraxia compared to
PWA who were unable to name the items in speech, but who did not convey additional
information in pantomime. Besides PWA with poor oral naming abilities, we also
found that pantomime conveyed additional information for PWA with relatively high
scores for oral naming. This shows that pantomime has the potential to be useful in
the communication of most PWA, irrespective of the degree of their language
production difficulties.
We found a correlation between the difficulty to name an item in speech and the
comprehensibility of a pantomime, in that items easy to name in speech were also
more often comprehensible in pantomime (‘Comb’, ‘Saw’, ‘Bed’, ‘Whistle’) and
items difficult to name in speech were also more difficult to understand in pantomime
(‘Sphinx’, ‘Abacus’, ‘Pelican’). There were some exceptions, though, which were
difficult to name, but often identified correctly in pantomime, such as ‘Pyramid’,
‘Noose’, ‘Funnel’, and ‘Palette’. It should be pointed out that the BNT is a test
balanced for linguistic features, such as age of acquisition, frequency, and
imageability, but not for features that can be depicted in pantomime. Although these
linguistic factors potentially also play a role in pantomime production, it is possible
that the BNT is biased in this respect, having many high frequency words that are
easily depicted in pantomime (such as ‘Pencil’ and ‘Saw’), and few low frequency
items that are easily depicted in pantomime (such as ‘Palette’ and ‘Noose’). In the
present study, PWA with reasonably high naming scores had few ‘opportunities’ to
benefit from pantomime, as they struggled naming objects that were both difficult to
name in speech and in pantomime (such as ‘Sphinx’ and ‘Dominoes’). More research
is needed to determine to what degree there is a relationship between the verbal
item-naming complexity, and depiction and comprehension in pantomime.
In order to determine the comprehensibility of pantomimes, we designed an
experiment using questions. The answers to these questions revealed that pantomime
can be highly informative, but is often ambiguous in its meaning. The high
comprehensibility scores in the forced-choice questions showed that judges could
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derive meaning from these pantomimes, and, when options were provided, were
successful in identifying most pantomimes correctly. The lower scores for the openended questions, between 0% and 40% correct for PWA, on the other hand, showed
that it was often very difficult for judges to come up with the precise meaning of
pantomime. For instance, in our study, judges sometimes derived incorrect, but
semantically related information, such as “combing”, or “brush” for ‘Comb’. Note
that, in this respect, our open-ended score is a very strict and ‘cautious’ measure, and
that, in a more real-life setting, these pantomimes would have been more
comprehensible. In a conversation, where interaction is possible, interlocutors can ask
follow-up questions to identify the exact meaning of such a pantomime.
Our experiment used judges to determine the comprehensibility of a pantomime.
This is an indirect measure, and, particularly in the open-ended questions, difficulties
on the judges’ side in naming an item may have negatively influenced the
comprehensibility score. We tried to control for this to some extent by using three
judges per stimulus. Note that, in absence of any conventions on pantomime’s
meaning, these tasks proved to be very useful in identifying the information conveyed
by different pantomimes, and revealed differences between individuals, items, and
representation techniques.

Clinical implications
Our study showed that the information conveyed in pantomime by PWA can
compensate for information missing in their speech. Notwithstanding the limitations
of pantomime, in that it is restricted to conveying specific content and may not be
used to its full potential by all PWA, our findings show the possible benefits of
pantomime for PWA’s communication. Below, we discuss in more detail how these
findings can be translated into clinical practice.
Our findings indicated that it is most informative to depict information with a
handling or object technique. Not all information is easily depicted with these
techniques, though (for instance, ‘Pyramid’). Therefore, it might be easiest to start
training items that can be used manually, such as tools. Furthermore, not all PWA
produced handling and object techniques, possibly because they are unable to use
these techniques as a result of apraxia. We also found that the ability to use the
non-dominant arm influenced the comprehensibility of pantomime. However, this
difference was only minor, and thus a right-sided paresis should not be seen as an
exclusion criterion for pantomime or gesture therapy in PWA. Further research is
needed to test whether PWA could be trained to produce handling and object
techniques more often, or, should this prove to be ineffective, whether it would be
more beneficial to stimulate ‘readily existing’ behaviour, such as the production of
shape techniques.
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Finally, our study showed that pantomime can convey semantically rich, but often
ambiguous, information. For instance, for the item ‘Comb’, judges often identified
incorrect information such as “combing” or “brush”. Successful communication is a
responsibility shared by speaker and interlocutor, and for clinical practice, it is
important to realize that the ambiguity of these pantomimes could probably be reduced
in interaction by asking follow-up questions. Therefore, in line with studies on partner
communication training (e.g. Wilkinson & Wielaert, 2012), Speech language
therapists should make communication partners of PWA more aware of gesture and
pantomime and the information they can convey, such as indicating the shape of
objects. In addition, they could instruct interlocutors on how to ask structured
questions to identify the meaning of a pantomime. Furthermore, they should point out
to interlocutors that they could ask PWA to make a pantomime for information they
are unable to produce in speech.

Conclusion
Although less comprehensible than pantomimes produced by NBDP, for most PWA,
irrespective of their language difficulties, pantomime conveyed information that they
were unable to convey in speech. This illustrates that pantomime can potentially
compensate for information missing in PWA’s speech, and can be useful for PWA
with severe as well as mild language production difficulties. Our study also showed
that the meaning of pantomime is often ambiguous. Therefore, a great responsibility
for successful communication using pantomime lies with the interlocutor, who could
ask questions to disambiguate pantomime’s meaning. In clinical practice, speech
language therapists should be aware of this, and could instruct interlocutors how to
deal with this. Further research is needed to determine the effectiveness of pantomime
interventions for PWA and their interlocutors.
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Chapter 7
General conclusion and discussion

Conclusion & discussion
In this dissertation, we aimed to answer the question of how people with aphasia
(PWA) use manual gestures during communication and how these contribute to
getting their message across. The dissertation presented different types of
studies: a case study, a corpus study and group experiments, looking at different
communicative settings including naming objects, retelling a cartoon and a
semi-structured interview. We studied whether PWA produced co-speech
gestures and pantomime, i.e., gesture in absence of speech, in the same way as
non-brain-damaged people (NBDP), by analysing the representation techniques
produced by both groups. Furthermore, the assessment of the information
conveyed in PWA’s co-speech gestures and pantomimes revealed the
communicative value of these different techniques for PWA’s communication.
Finally, the focus on pantomime and the comparison between pantomime and
co-speech gesture in PWA provided an important addition to the present literature
that, so far, has primarily focused on co-speech gestures.
The five studies reported in this dissertation, chapters 2 to 6, have yielded
several important findings. In this last chapter, we will summarize these findings
and answer the central research questions formulated in chapter 1. Subsequently,
we will discuss overarching issues that become apparent when taking these five
studies together, thus contributing to the discussion of how gesture and apraxia relate
to language and aphasia. This chapter ends with future directions and clinical
implications of the presented findings.

Answers to the research questions
1)

How informative are pantomimes and co-speech gestures produced by
PWA?

The first study presented in this dissertation focused on co-speech gestures produced
by PWA. A major finding was that a substantial proportion of these gestures, on
average twenty percent, conveyed information essential for understanding PWA’s
communicative message in full (chapter 2). As it is difficult to assess the
comprehensibly of gestures in spontaneous speech, the study in chapter 2 relied on a
new method to do so. Basing ourselves on a coding scheme developed by Colletta,
Kunene, Venouil, Kaufmann, and Simon (2009), we coded how the information in
PWA’s gestures added to the information in their speech. We used videos from an
online database (Aphasiabank, MacWhinney, Fromm, Forbes, & Holland, 2011). In
absence of any conventions on the information in gesture, this method enabled us to
quantify how many of PWA’s co-speech gestures were essential for understanding
their communicative message in full. The relatively high rate of 20% essential
co-speech gestures is in contrast to NBDP, who hardly ever produced gestures that
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were essential for understanding their communicative message. Our findings add to
studies that have shown that PWA can use gestures that convey information absent in
their speech (de Beer et al., in press; Mol, Krahmer, & van de Sandt-Koenderman,
2013; Rose, Mok, & Sekine, in press) by quantifying more exactly how large this
contribution of gesture can be.
Concerning pantomime, our ‘silent naming’ study (chapter 6) was one of the first
to show that almost all PWA are able to consciously convey information in
pantomime, which they are not able to convey in a spoken condition. By comparing
the information conveyed in pantomime and in speech for a set of objects we showed
that pantomime can contribute to PWA’s communication success. Our findings add
to the findings by Hogrefe, Ziegler, Wiesmayer, Weidinger, and Goldenberg (2013),
who found that PWA’s pantomimes sometimes conveyed information not conveyed
in their co-speech gestures. By directly comparing information in pantomime to
information in speech, and focusing on pantomimes produced to name objects, our
study has shown the specific contribution of distinct pantomimes for PWA’s
communication.
In order to find out whether PWA are able to use pantomime to its full potential, we
compared the pantomimes produced by PWA to those produced by NBDP. Since little
is known about how NBDP produce pantomimes, we developed a new database with
pantomimes of NBDP. The analysis of this database showed that NBDP’s
pantomimes tend to convey useful, but ambiguous information (chapter 4). The
database also provided a useful baseline for a comparison of the comprehensibility of
PWA’s and NBDP’s pantomimes. Overall, PWA’s pantomimes were found to be less
comprehensible than those produced by NBDP (chapter 6). Nevertheless, even despite
these differences, their pantomimes conveyed information that PWA were unable to
convey in speech.
Finally, the case-study described in chapter 3 showed that the communicative value
of pantomime and co-speech gestures may differ across communicative settings. We
found that pantomimes were particularly informative for naming objects, but less so
for retelling a cartoon. However, for the co-speech gestures that accompanied this
person’s fluent speech we observed the opposite pattern. With this case-study, looking
at both pantomime and co-speech gestures and for different communicative tasks, we
provided further support for the notion that the production of co-speech gestures and
pantomime may derive from partly different processes (Goldin-Meadow, So,
Özyürek, & Mylander, 2008). Therefore, both gesture modes should be taken into
account separately in models of speech and gesture production and in clinical practice.
This is an issue we will return to more elaborately below. Furthermore, findings for
co-speech gestures may not necessarily generalize to pantomime and vice versa.
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2)

Which representation techniques do PWA use when producing
pantomime and co-speech gesture?

Concerning the first part of this research question, pantomime, we found that almost
all PWA were able to produce pantomimes and that they produced a range of
representation techniques as well as combinations of these techniques in doing so
(chapter 5). However, as a group, PWA differed in their use of representation
techniques from NBDP, who were very consistent across individuals in their depiction
of objects (chapters 4 and 5). In particular, PWA produced less handling and object
techniques as compared to NBDP and therefore had to rely more on shape
pantomimes. These findings are consistent with the findings by Mol et al. (2013), who
also observed that PWA produced more shape gestures than NBDP when responding
to a communicative scenario.
For co-speech gestures, we also found that most PWA produced a range of
representation techniques. This added to the studies by Sekine and colleagues (2013;
2013) who identified the different gesture types PWA may produce. In contrast to our
findings for pantomime, we did not find a difference between PWA and NBDP for
their use of different representation techniques in co-speech gestures (chapters 2 and
3). There might be various explanations for this difference. One explanation could be
that the use production of pantomime is more impaired in PWA than the production
of co-speech gestures. This would be in line with the aforementioned notion that the
production of co-speech gestures and pantomime are partly different processes
(Goldin-Meadow et al., 2008). Another explanation could be that the great individual
variability in PWA’s and NBDP’s use of these techniques was too great to observe
group differences, as were found in earlier studies for different communicative
settings (Cocks, Dipper, Pritchard, & Morgan, 2013; Mol et al., 2013). When
addressing the next research question we further discuss how different factors could
explain the individual variability in the production of different representation
techniques observed in our studies.
Finally, we found that representation techniques differ in the type of information
they convey and in how they contribute to PWA’s communication. For instance, for
pantomime, we found that the handling technique, depicting how objects are used,
were most comprehensible (chapter 5). In contrast, the shape technique, depicting the
shape of an object, was less comprehensible (chapters 3 and 5). Furthermore, a
handling technique most often conveyed information essential for PWA’s
communication, also enact, object and shape were often essential for communication
(chapter 2). From these findings we can learn that a handling technique might be easier
to understand than the other techniques. Nevertheless, although more difficult to
understand, the information conveyed in a shape technique can be crucial for
understanding PWA’s communicative message.
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3)

Which factors influence the production of pantomime and co-speech
gestures by PWA?

One of the aims of this dissertation was to find out if, and to what extent, individual
variability observed in PWA’s use of co-speech gestures and pantomime could be
explained. As discussed above, for co-speech gestures, we did not find differences
between PWA and NBDP in their use of different representation techniques. Neither
did we find a correlation between aphasia severity and information in speech for the
communicativeness of PWA’s gestures (chapter 2). Due to the restrictions of the
database used in this study we were not able to address other important factors, such
as semantic knowledge or limb-apraxia, hereafter referred to as apraxia. In contrast to
what might be expected, we observed that a great number of PWA who produced
many essential co-speech gestures had relatively high scores for information
conveyed in speech, indicating a less severe aphasia. This finding shows that gesture
can be beneficial for the communication of PWA with both mild and moderate
aphasia, and goes against the notion that gesture should only be seen as a last resort
for PWA with very limited information in speech.
For pantomimes, we did observe differences between PWA and NBDP and we
found various factors that explained individual variability within the group of PWA.
We found that the ability to use only the left, non-dominant hand, as compared to the
ability to use both hands, related to slightly lower comprehensibly scores of
pantomimes (chapter 6), but not to differences in the representation techniques
produced (chapter 5). For apraxia, semantic processing, oral naming and aphasia
severity we found correlations with the production of handling and object techniques
(chapter 5) and lower comprehensibility scores of pantomimes (chapter 6). Apraxia
was the most important predictor for comprehensibility scores. It is important to note
that these variables are all related to each other and that it is difficult to disentangle
the influence of these specific impairments. This issue requires more attention and
below we discuss in more detail how gesture impairments and language impairments
may be related. Finally, it is important to note that we found that pantomime, like
co-speech gesture, often adds information to speech and that this is not only true for
PWA with severe aphasia, but also for PWA with mild aphasia. Again, this shows that
pantomime, as well as co-speech gesture, may be communicatively helpful for all
PWA and should not be seen as a last resort for individuals who can express only little
information in speech.
Conclusion: How do PWA produce pantomime and co-speech gestures and
how do these contribute to their communication?

This dissertation has shown that gestures, both pantomime and co-speech gesture
can convey information that PWA are unable to convey in speech, even though
these gestures may be less comprehensible than those produced by NBDP. Our
analysis of the different representation techniques produced showed no
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differences between PWA and NBDP for co-speech gestures. In pantomime
however, PWA, as a group, produced fewer techniques that depict the use of an
object, and relied more often on techniques that depict the shape of an object.
This was influenced by apraxia. Nevertheless, almost all PWA, even those with
apraxia, can benefit from the information conveyed in pantomime and co-speech
gestures. This shows the communicative potential of these communication modes
for almost all PWA. Finally, an important conclusion of this dissertation is that,
although both gesture modes can be useful for PWA’s communication, the use
of pantomime and co-speech gestures and their comprehensibility can differ
substantially between different PWA and between communicative settings.

How gesture and apraxia relate to language and aphasia
Taking our studies together, there are two overarching issues that stand out. First, we
found interesting differences between pantomime and co-speech gesture. These
suggest that it is important to distinguish between these two gesture modes. Second,
it is worth discussing the apparent influence of apraxia on pantomime in particular.
Below, we discuss these issues, also in the context of the ongoing discussion in the
literature on how language and aphasia relate to gesture and apraxia.
Pantomime versus co-speech gesture

This dissertation has shown that it is important to be aware of the differences between
co-speech gesture and pantomime. Following McNeill (1992), a traditional difference
between pantomime and co-speech gesture is assumed to be that the former is
produced without speech while the latter accompanies speech. However, one could
also argue that an even more important aspect of pantomime is that it is produced
intentionally or consciously to convey a certain meaning. Hence, pantomime does not
even have to be produced in absence of speech, as proposed in the studies by Sekine
and colleagues (2013; 2013).
In our studies, we made a clear distinction between pantomime and co-speech
gesture and we have shown that most PWA can produce pantomimes. It remains
unclear how PWA produce pantomimes spontaneously. In general, we still do not
know exactly when and why NBDP produce co-speech gestures or pantomimes
(Goldin-Meadow & Beilock, 2010; Kita & Özyürek, 2003; Krauss, Chen, &
Gottesman, 2000). For gestures produced in spontaneous communication by PWA,
who may or may not use gesture to compensate for missing speech, this is even more
complex. It will remain difficult to determine whether a gesture produced by PWA
was a) spontaneously produced as a ‘by-product’ of speech production processes,
similarly to co-speech gesture production in healthy speakers (Kita & Özyürek, 2003;
McNeill, 1992), b) spontaneously produced as an ‘automatic’ or unconscious
compensation mechanism to compensate for information missing in speech (de Ruiter,
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2000), c) consciously produced in an attempt to convey information missing in
speech, i.e. pantomime, or d) not produced, or produced differently from how NBDP
would produce the gesture as a result of a co-speech gesture and/or pantomime
impairment. In our studies, we have avoided this issue by looking at pantomime in a
controlled setting, not in spontaneous communication. However, we cannot rule out
that individuals in our study looking at co-speech gestures, sometimes also produced
pantomimes, as we also discuss in chapter 2.
When looking at our studies, and the recent literature on gestures produced by PWA,
one notices the range of communicative settings used: naming pictures (chapters 3,
5, and 6), retelling a cartoon (chapter 3; Cocks et al., 2013; Hogrefe et al., 2013),
reacting to a communicative scenario (Mol et al., 2013) and answering questions in a
semi-structured interview (chapter 2, Sekine and colleagues, 2013; 2013). Not only
do they differ in whether or not PWA produced pantomime or co-speech gestures,
these also differ in the degree to which the participants, PWA and NBPD, were free
to determine the communicative content themselves. This is particularly apparent
when we compare our studies in which participants named pictures using pantomime
(chapters 5 and 6) to the study in which we looked at co-speech gestures produced
during a semi-structured interview (chapter 2). For the first-mentioned studies,
focusing on pantomime, the information that needed to be conveyed was completely
predetermined (present in the pictures). In the interviews on the other hand, PWA
were freer to create their own message, although still prompted and restricted by the
questions of the interviewer. These differences in the degree to which one can
determine the information to be conveyed are not a property of pantomime or
co-speech gesture. However, it can be an artefact of the different tasks used to assess
these gesture modes, both in this thesis and in other studies. For language production
by PWA we know that the retrieval of (semantic) information on command, for picture
naming, may be very different from the spontaneous retrieval of (semantic)
information (Herbert, Hickin, Howard, Osborne, & Best, 2008). These differences in
communicative restrictions might also play a role in the production of pantomimes
and co-speech gestures by PWA in these different tasks. In addition, tasks for which
the communicative content is predetermined (as in picture naming) might be
cognitively more demanding and cognitively more demanding tasks could lead to the
production of more co-speech gestures (e.g. Melinger & Kita, 2007).
In general, it is important to take the differences between pantomime and co-speech
gesture into account when discussing how language and gesture relate to each other.
It is a well-known finding in the neurobiological literature that right-handedness is
related to language lateralization in the left hemisphere (Coren, 2012; Toga &
Thompson, 2003). Moreover, a recent fMRI study by Vingerhoets et al. (2013)
revealed that NBDP with left hemispheric specialization for language also had left
hemisphere activation for performing pantomime of tool use. In contrast, NBDP with
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right hemispheric language dominance showed right hemispheric activation for
pantomime of tool use. This suggest the existence of a functional and/or topographic
link between language and pantomime of tool use. Another relevant set of
observations comes from Lausberg and colleagues (2003; 2000; 2007). They looked
at patients with callosal disconnection, more commonly known as ‘split-brain
patients’. In their studies, they found a left hemisphere specialization for pantomime
of tool use, in line with Vingerhoets et al. (2013), but also for deictics and gestures
that present a concrete depiction of the linguistic content in speech. They found a right
hemispheric specialization for communicative co-speech gestures, specifically for
gestures with an emotional connotation, and beats. They suggest that the right
hemisphere might be more involved in spontaneous, maybe specifically emotionally
motivated motor behaviour, and thus also co-speech gestures. The left hemisphere
would be more involved in initiating volitional, or conscious movements, like
pantomimes. Even though these findings are based on a limited number of
case-studies, they do lend further support to the idea that pantomime and co-speech
gestures should be addressed separately. Furthermore, Lausberg and colleagues
(2003; 2000; 2007) raise an interesting point in arguing that language and co-speech
gesture might not be as tightly linked as is sometimes suggested, at least not in terms
of hemispheric specialization. Most gesture models have proposed links between the
production of speech and co-speech gestures (de Ruiter, 2000; Kita & Özyürek, 2003;
Krauss et al., 2000; McNeill, 1992), but these do not take pantomime or conscious use
of gestures into account. As we discuss in chapter 4, in addition to the existing models
focusing on the production of co-speech gesture, there is a need for new models that
explain how pantomime is produced, and how this process is linked to language, but
also to the production of co-speech gesture.
Apraxia

The findings by Vingerhoets et al. (2013) and Lausberg and colleagues (2003; 2000;
2007), that pantomime of tool use is left-lateralized and closely linked functionally
and/or topographically to language production also relate to the clinical studies of
limb-apraxia. Apraxia is an impairment in purposeful movement (Gonzalez Rothi &
Heilman, 1997). It occurs after left hemisphere brain damage, and almost always
co-occurs with aphasia, which is also predominantly the result of left hemisphere brain
damage (Gonzalez Rothi & Heilman, 1997; Goodglass & Kaplan, 1963). The question
remains whether this observed relationship is the result of a topographical proximity
of brain areas responsible for language and pantomime production. It is also
conceivable that both impairments share the same underlying cause. In chapters 5 and
6, we have formulated the idea that the semantic system plays a central role in the
production of speech, co-speech gesture and pantomime. Consequently, people with
a severe semantic impairment have a severe aphasia and they will likely struggle to
perform naming tasks as well as pantomime of tool use tasks and are thus diagnosed
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with apraxia. Specifically for people with apraxia it has been suggested that they have
difficulties in the selection of distinctive features of objects from their semantic
representations (Goldenberg, Hartmann, & Schlott, 2003).
Unlike aphasia, which can refer to ‘all possible language impairments acquired after
focal brain injury’ (Goodglass, 1993), apraxia is not a generic term to refer to ‘all
possible gesture impairments acquired after focal brain injury’. Rather, it is a more
selective gesture impairment in performing purposeful movements (Bartolo & Ham,
2016). This raises the question whether other gesture impairments might exist in
people with acquired brain damage. To date, there is no clear agreement on what a
‘gesture impairment’ actually is, nor what types of gesture impairment can be
distinguished. Different fields of research have had different perspectives on gesture
impairments. Aphasiology has tended to focus on the communicative value of gesture
for PWA, as we did in the present dissertation. Neuropsychology, by contrast, may
have focused more on apraxia, and in the field of gesture studies, researchers often
emphasized the relation between gesture and speech, and less often addressed gesture
impairments. These different perspectives have led to different and incomplete
descriptions of gesture impairments in people with brain damage.
Various studies looking at gestures produced by PWA, ours included, have
investigated how differences in gesture behaviour relate to apraxia (Goldenberg &
Randerath, 2015; Hogrefe, Ziegler, Weidinger, & Goldenberg, 2012; Hogrefe et al.,
2013; Rose & Douglas, 2003). As Bartolo and Ham (2016), in their recent review
point out, there is ongoing debate on what apraxia exactly is, which subtypes can be
differentiated and how these should be labelled: Besides difficulties with pantomime
of tool use (Goldenberg et al., 2003; Goldenberg, Hermsdörfer, Glindemann, Rorden,
& Karnath, 2007), studies have identified difficulties with the use of an object or
sequences of actions, such as making coffee (De Renzi & Lucchelli, 1988), imitation
of hand and finger movements (Goldenberg, 1996) and communicative gestures, such
as saluting (De Renzi, Motti, & Nichelli, 1980). Bartolo and Ham (2016) state that the
apraxia literature has not looked at impairments in the use of various other purposeful
gestures, such as for instance intransitive gestures, comparable to some of the
representation techniques we addressed in our studies: the shape (e.g., draw the shape
of an object) and enact techniques (e.g., pretending to dance). Many other gesture
types are also not considered in these studies, such as, for instance, number,
metaphoric and deictic gestures. This might be due to the fact that impairments in
pantomime of tool use are very prominent, whereas other gesture difficulties might be
less obvious and have therefore remained unnoticed.
An important contribution of the apraxia literature for clinical practice has been the
development of models of praxis, such as the model discussed in chapter 5 by
Gonzalez Rothi, Ochipa, and Heilman (1991), but also, for example, the model by
Bartolo and Cubelli (2014) specifying the role of working memory and social
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communicative ability for the production of different gesture types. These models
could be used as a guideline to assess gesture abilities by patients with brain damage.
Unfortunately, they only describe the use of a selection of purposeful movements and
fail to explain the use of other (co-speech) gestures and how these relate to language
production. Ideally, these models would therefore be complemented by models for
co-speech gestures, which explain how gestures relate to the production of speech (de
Ruiter, 2000; Kita & Özyürek, 2003; Krauss et al., 2000; McNeill, 1992). Combining
models from gesture research and apraxia studies will hopefully lead to a more
complete tool to assess the full scope of gesture impairments. It is not unlikely that
this will lead to the identification of gesture impairments that have remained unnoticed
so far.

Future directions
The findings of our studies give rise to a number of new questions related to the use
of gestures by PWA. Future studies could attempt to answer these.
Firstly, in all of our studies we looked at the production of different representation
techniques. We found that PWA rely more on shape gestures and produce fewer
handling techniques compared to NBDP when depicting objects in pantomime.
Considering that the latter technique (handling) was found to be the most informative,
it is likely that it is most beneficial to encourage PWA to make more use of this
technique. On the other hand, considering PWA’s impairments, PWA might not
always be able to perform this technique. In this case it might be more beneficial to
stimulate readily available behaviour, such as, for instance, the production of a shape
technique. Therapy studies are needed to find out which approach is most beneficial
for which patients.
In several studies in this dissertation we used pictures of objects, animals and plants
to elicit gesture production. Note that these are all pictorial representations of nouns.
Gesture, however seems typically more related to actions (Hostetter & Alibali, 2008).
Therefore, gesture arguably seems more closely related to verbs than to nouns. Our
observation that most tools were depicted by an action seem to reflect this notion
(‘Saw’- pretending to saw something, ‘Pen’- pretending to write, ‘Comb’- pretending
to comb one’s hair etc.). Considering that some PWA struggle more with the spoken
production of verbs as compared to nouns (Bastiaanse & Jonkers, 1998), it is
particularly interesting for future research to look at how the production of verbs
relates to the production of (action) gestures and pantomimes.
In our studies we have looked at several factors that may play a role in the
production of co-speech gesture and pantomime: apraxia, a semantic impairment, oral
naming ability, aphasia severity and information in speech. Various other cognitive
processes, not investigated in our studies, might also play a role in gesture production
and comprehension, such as (visuo-spatial) working memory, selective focused
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attention and cognitive flexibility (Diamond, 2013; Fucetola et al., 2006). Future
studies could look into how these relate to the ability of PWA to produce co-speech
gestures and pantomime communicatively.
Central findings of our studies were that PWA’s pantomimes convey information
they are unable to convey in speech, and that in spontaneous communication, on
average, 20% of PWA’s gestures convey information absent in speech. These findings
stress the need for interlocutors to pay attention to these gestures. Future studies
should look at whether PWA’s communication partners actually pay attention to the
information in PWA’s co-speech gestures and pantomimes. It would be particularly
interesting to look at how information from gesture is derived in interaction.
Furthermore, it would be interesting to investigate whether, following the principles
of supported communication and partner communication training (Kagan, 1998;
Simmons-mackie, 1998; Wilkinson & Wielaert, 2012), communication could
improve if interlocutors are trained to pay more attention to information in gesture.
Finally, our study has looked at how PWA produce gestures, but little is known
about how people, both PWA and NBDP, understand gestures. In chapter 4 we gave
some suggestions on how the comprehension of gestures might work. But there we
just scratched the surface, as our studies were not designed to inform gesture
comprehension models. There is clearly a need for more elaborate models that could
be used to assess impairments in gesture comprehension in clinical practice. Also,
clinicians need to be informed on the effectiveness of their use of gestures to support
communication. Whereas some PWA may benefit from information in gesture
(Cocks, Sautin, Kita, Morgan, & Zlotowitz, 2009), not all PWA seem able to
understand information in gesture (Feyereisen & Seron, 1982) and for some the
combination of speech and gesture can be confusing (Preisig et al., 2015). This
suggests that there is a need to identify which PWA are able to integrate information
from speech and gesture and thus can benefit from information in gesture, and for
which PWA accompanying speech with gesture may even worsen their
comprehension.

Clinical implications
Our findings have several implications for clinical practice. Below we highlight five
take home messages for speech language therapists working with PWA.

1)

Gesture can be an augmentative or alternative means of communication for
most PWA: both for severe and mild aphasia.

For clinical practice it is important to point out that all PWA in our studies were able
to produce pantomime and that for most individuals these pantomimes could convey
information for at least one of the items they were unable to name in speech.
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Furthermore, we observed that PWA’s communication could benefit from
information in co-speech gesture, even for PWA with relatively mild aphasia. For
clinical practice, this shows that gesture should not necessarily be seen as a last resort
for PWA with limited communication abilities. It can be valuable for most PWA,
including individuals with mild aphasia.

2)

The production of pantomime and co-speech gesture by PWA may differ
across settings. Different tasks have different communicative demands and
tap into different gesture modes.

This dissertation has shown that the use of pantomimes, i.e., conscious use of gesture,
and co-speech gestures, i.e., spontaneous use of gesture, can vary for PWA and for
different communicative settings. Clinicians should be aware of this when
incorporating gesture in therapy. Assessment using, for instance, a pantomime of tool
use task may not be representative for spontaneous communication. Evaluation of
gesture use in a more spontaneous communicative setting, such as the scenario test
(van der Meulen, van de Sandt-Koenderman, Duivenvoorden, & Ribbers, 2009) may
be more informative. Also, gesture therapy, that is: training PWA to depict, for
instance, a word or picture using a certain pantomime, may not simply generalize to
spontaneous use. The use of compensatory gestures in spontaneous communication
requires a switch in communication modalities, from speech to gesture, and a
conscious attempt to convey information in pantomime. Clinicians should be aware
that some PWA might struggle to do this.

3)

Be aware of different representation techniques.

In our studies, we looked at the production of different representation techniques.
Although all PWA were able to produce pantomimes, qualitatively some differed
from NBDP in their use of pantomimes. A number of PWA mostly relied on shape
pantomimes. Importantly, techniques that depict the use of an object, or action, seem
most informative. This seems to indicate that PWA’s communication could benefit
most from using these techniques. However, it remains unknown whether PWA who
tend to rely on shape gestures could be trained to produce these other techniques. It is
possible that, as a result of their impairment, they are unable to learn to produce these
other techniques. Consequently, it might be more beneficial to enhance behaviour that
they already show spontaneously. It is important that clinicians are aware of the
differences between representation techniques, as this gives them a more complete
view of PWA’s gesture ability. The use of mostly shape techniques by PWA can be
an indication of difficulties in the production of co-speech gesture and/or pantomime.
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4)

Be aware of factors influencing gesture performance.

We have found that apraxia in particular, but also semantic processing, oral naming
and aphasia severity each relate to fewer uses of handling and object techniques, and
lower comprehensibility scores of pantomimes. Although the ability to use the left
hand only related to lower comprehensibility scores, this difference was only minor
and clinically irrelevant. For clinical practice this means that a right-sided paresis
should not be considered an exclusion criterion for gesture use. The other factors
mentioned above could be an indication for clinicians that PWA may be expected to
struggle with the production of pantomime. Particularly the semantic system seems to
be crucial for the production of pantomime.

5)

(Make sure interlocutors) Pay attention to gestures and make PWA
themselves more aware of the information they can possibly convey in
gesture.

Although we found differences in the comprehensibility of different techniques, most
pantomimes and co-speech gestures convey information which is potentially useful
for communication. When PWA are unable to convey certain information in speech,
a gesture, even if it is just the shape of an object, can be informative for an interlocutor.
Elaborating on the principles of supported communication and partner communication
training (Kagan, 1998; Simmons-mackie, 1998; Wilkinson & Wielaert, 2012), this
gesture could be the starting point for an interlocutor to identify what it is that this
individual wants to communicate with his or her message. It is important that
interlocutors are aware of the gestures produced by PWA. Speech language therapists
could incorporate this in their communication advice to PWA’s interlocutors, and they
could highlight which types of gesture an individual produces (for instance, mostly
pointing gestures, or emblems, or shape gesture). Using Partner Communication
Training (PACT) interlocutors could be trained to change their interaction with PWA
(Wilkinson & Wielaert, 2012). By asking questions such as: “Does the gesture refer
to an action or object?” “Is the thing you refer to round?” interlocutors could attempt
to unravel the meaning of a pantomime or gesture. More studies are needed to identify
the effectiveness of such intervention focusing specifically on gesture.
Finally, we also observed that PWA often struggled to produce information in
speech that they had already conveyed in gesture. For instance, we observed PWA
who had clearly depicted a number in gesture, but struggled to produce the same
information in speech, successfully or not. This could cause unnecessary frustration.
Speech language therapists could make PWA aware of the fact that they often convey
useful information in gesture, and maybe more importantly, that speech does not have
to be the only or primary communication modality. This could improve the flow of
communication and might decrease frustrations
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Epilogue
In the introduction the reader was asked to imagine being in a hospital in a
remote area of Asia not being able to speak the language. Situations like these
can make one more aware of the ease with which we use language in daily life.
Like language, we also use gestures on a daily basis. Therefore, we may feel
as if we ‘know what we’re doing’, but actually we know very little about why
and how we produce gestures. In particular in situations where communication
becomes more difficult, like in aphasia, it is important to be aware of the
different facets of gesture production and comprehensibility. We hope this
dissertation will inform researchers, clinicians and ultimately PWA and their
interlocutors on the production of different gestures by PWA in different
communicative settings and on the communicative value of these gestures for
their communication.
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Summary
Chapter 1. General introduction
Gestures, particularly iconic gestures, can convey information absent in speech. There
are various techniques that can be used to depict information iconicly. For instance,
to depict a toothbrush, one could pretend to use a toothbrush, but one could also draw
the shape of a toothbrush. In this dissertation we focussed on: handling, enact, object
and shape (see Table S1, for definitions and examples of these techniques). This
function of gestures, that it conveys information, seems useful for people with aphasia
(PWA). As a result of brain damage they have a language impairment which can
greatly affect their communication. Like non-brain-damaged people (NBDP), PWA
use co-speech gestures. Co-speech gesture are gestures that are produced
spontaneously while speaking. It remains unknown how important the contribution of
(iconic) gestures is for PWA’s communication and how different representation
techniques contribute to this. Besides the spontaneous use of co-speech gestures,
PWA could also make an explicit attempt to convey information in (iconic) gestures.
This conscious use of gestures, often produced in absence of speech, is called
pantomime. These different gesture modes are probably the result of different
processes. However, most studies addressing the use of gestures by PWA have looked
at the use of co-speech gestures only.
Table S1. An overview of the different representation techniques that can be used to depict
information iconicly (in pantomime or co-speech gesture)
Representation technique

Definition

Example

Handling

Pretending to use an object

Pretending to write with a pencil

Enact

One pretends to be in a different
situation, without using an object

Pretending to be cold by rubbing
one’s hands to opposite shoulders

Object

Using one’s hands to represent
(part of) an object

Holding a hand in front of one’s
face for representing a mask

Shape

Outlining or moulding the shape
of an object

Drawing the outline of a house
with one’s index finger

Path

The hands show the direction or
path of a referent. If a gesture
also depict manner of the
movement, it is coded as object

Moving a pointed index finger
diagonally in front of the body
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In this dissertation, we aimed to find out how the use of gestures can contribute to
PWA’s communication. To this aim we analyzed the representation techniques used
by PWA and the comprehensibility of these gestures. We compared this to the gestures
used by NBDP and we looked into factors that could explain differences between
NBDP and PWA. Adding to the existing literature, we specifically looked at the use
of pantomime. We aimed to answer three central research questions, in five different
studies.
RQ1 How informative are pantomimes and co-speech gestures produced by
PWA?
RQ2 Which representation techniques do PWA use when producing pantomime
and co-speech gesture?
RQ3 Which factors influence the production of pantomime and co-speech
gesture by PWA?

Chapter 2. Information in co-speech gestures as compared to
information in aphasic speech
In chapter 2 we used a readily available database to analyse co-speech gestures used
by PWA during a semi-structured interview. Using a newly developed coding scheme,
we identified for each of the different gesture types and representation techniques
whether these conveyed information that was similar to information in speech,
additional to information in speech or essential, i.e. information that was absent in
speech. We focused specifically on the essential gestures. Our results showed that a
great proportion, on average twenty percent, of gestures used by most PWA conveyed
information essential for understanding their communication. Despite individual
differences between PWA, the majority used more essential gestures than NBDP, who
used limited amounts of essential gestures. Essential information was mostly
conveyed by specific gesture types. Clinical implications of these findings are
discussed in more detail in chapters 2 and 7.

Chapter 3. Co-speech gesture versus pantomime: a case study
The case-study described in chapter 3 investigated whether there are differences
between the use of co-speech gestures and pantomimes, in different communicative
settings: retelling a cartoon and naming a series of objects. We analyzed the
comprehensibly of the gestures produced and the different representation techniques
used by an individual with fluent aphasia, named ‘QH’. We compared QH to NBDP.
Results showed that pantomimes produced by QH for naming objects were
comprehensible, whereas his gesticulation was not. For retelling a cartoon the
opposite pattern was found. These results show that although QH did not make full
use of each gesture modes’ potential, both did contribute to his comprehensibility.
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Crucially, the benefits of each gesture mode differed across tasks. This implies that
both gesture modes: pantomime and co-speech gesture, should be taken into account
separately in models of speech and gesture production and in clinical practice for
different communicative settings. Clinical implications are discussed in more detail
in chapters 3 and 7.

Chapter 4. Pantomime’s production and comprehensibility:
non-brain-damaged people
In contrast with the other chapters, chapter 4 focuses on NBDP only. To answer the
question of how NBDP construct and understand pantomimes we analyzed the
pantomimes NBDP used to depict a set of pictures of objects. We annotated which
representation techniques NBDP used and we determined how comprehensible these
pantomimes were using two types of studies: Judges decided on the meaning of a
pantomime in response to a forced-choice question or open-ended question. Analyses
showed that similar techniques were used to depict objects across individuals. Objects
with such a default depiction method were better comprehended than objects for
which there was no such default. The open-answer questions showed low
interpretation accuracy. Conversely, the forced-choice questions showed ceiling
effects. These results suggest that across individuals, similar strategies are deployed
to produce pantomime. Furthermore, pantomime conveys semantically rich, but
ambiguous, information, and interpretation is much dependent on communication
context.

Chapter 5. Pantomime’s production: people with aphasia
The study design in chapter 5 is similar to the design in chapter 4, only this chapter
focused on PWA and their use of different representation techniques only. We
compared 38 PWA to 20 NBDP in their use of different representation techniques
when pantomiming objects. Also, we determined whether PWA used these techniques
for the same objects as NBDP did (defaults, see chapter 4). Our results showed that
PWA used various pantomime techniques, but fewer handling and object techniques
than NBDP. PWA did not use these for the same objects as NBDP did. Instead, some
PWA seemed to rely mostly on the use of shape pantomimes. This related to apraxia
and a semantic disorder in particular, but the inability to use the right hand
(hemiparesis) did not influence the use of different representation techniques. These
results show that most PWA were able to use various pantomime techniques. As a
group, they may use these techniques differently from NBDP though, and some PWA
may rely more heavily on the use of shape techniques. Clinical implications are
discussed in more detail in chapters 5 and 7.
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Chapter 6. Pantomime’s comprehensibility: people with aphasia
Chapter 5 showed that PWA use pantomime differently from NBDP. In chapter 6,
we aimed to find out whether these pantomimes nevertheless conveyed information
PWA were unable to convey in speech. To assess the comprehensibility of PWA’s
pantomimes produced when naming objects, we used two judgment tasks (the same
as in chapter 4). Judges had to respond to either forced-choice or open-ended
questions. We compared the information conveyed in pantomime to the information
in speech and we looked into factors influencing pantomime’s comprehensibility.
Although comprehensibility scores for PWA’s pantomimes were lower than for those
used by NBDP, our study showed that all PWA were able to convey information in
pantomime that they could not convey in speech. Comprehensibility of pantomimes
was predicted most strongly by apraxia. Objects for which individuals depicted its use
were best understood. Pantomimes, even though sometimes impaired, can convey
information that PWA cannot convey in speech. Clinical implications are discussed
in more detail in chapters 6 and 7.

Chapter 7. General conclusion and discussion
The summaries of the chapters above also serve as a summary of the discussion and
conclusion described in chapter 7. Combining the results of these five studies, two
more overarching issues show. First, we can conclude that it is important to
distinguish between pantomime and co-speech gestures as these seem to be different
processes for PWA. Another overarching issue is the huge individual variation
observed within the group of PWA and the need to determine influencing factors. In
our studies, apraxia and semantic processing seemed important for pantomime
production. In chapter 7, we discuss in more detail how these processes may be related
to each other.
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Samenvatting &
klinische implicaties
Hoofdstuk 1. Introductie
Mensen gebruiken vaak spontaan gebaren tijdens het spreken. Bijvoorbeeld, iemand
kan net doen alsof hij een telefoon vastheeft als hij zegt: “Ik bel je nog”. Vooral dit
soort iconische gebaren, gebaren waarvan de vorm een een-op-een relatie heeft met
de betekenis, kunnen betekenis overbrengen. De informatie in zo’n iconisch gebaar
kan nuttig zijn voor de communicatie van personen met afasie (PMA). Afasie is een
taalstoornis als gevolg van verworven hersenletsel. Net als personen zonder
hersenletsel (PZH), gebruiken ook PMA spontaan gebaren bij het spreken. Het is nog
onduidelijk wat de precieze toegevoegde waarde is van deze co-speech gebaren voor
de communicatie van mensen met afasie. Wel is duidelijk dat sommige, maar niet alle,
PMA gebaren anders gebruiken dan PZH. Daarom is het belangrijk om te bepalen
welke factoren bepalen hoe PMA gebaren gebruiken.
Tabel S1 Een overzicht van de verschillende representatie technieken die gebruikt kunnen worden
om een iconisch gebaar te maken.
Techniek

Definitie

Voorbeeld

Handling

Net doen alsof je een object gebruikt

Net doen alsof je je haren kamt

(Kam)

Enact

Net doen alsof, maar dan voor een
intransitieve actie (zonder object)

Net doen alsof je zwemt

(Zee)

Object

De handen stellen (een deel van) het
object voor

Wijsvinger van en naar
middelvinger toe bewegen

(Schaar)

Shape

De vorm of omtrek van een object
weergeven

Een halve cirkel tekenen

(Iglo)

Deictic

Wijzen, meestal met de wijsvinger

Wijzen naar een beker

(Koffie)

Overig

Alle andere (iconische) gebaren

Vier vingers laten zien

(Vier)

Naast spontane co-speech gebaren kunnen PMA ook bewust informatie
communiceren in een gebaar. Dit bewuste gebruik van gebaren, meestal in
afwezigheid van spraak, wordt pantomime genoemd. De onderliggende mechanismen
voor de productie van pantomime en co-speech gebaren zijn waarschijnlijk deels
verschillend. De meeste studies naar het gebruik van gebaren door PMA hebben zich
gericht op co-speech gebaren. Daarom is het nog onduidelijk hoe PMA pantomime
gebruiken. Zowel in co-speech gebaren als in pantomime kunnen iconische gebaren
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gebruikt worden. Er zijn verschillende representatie technieken die gebruikt kunnen
worden om iets uit te beelden. In dit proefschrift hebben we ons vooral gericht op de
volgende technieken: handling, enact, object en shape (zie Tabel S1 voor korte
beschrijvingen en voorbeelden).
Het doel van dit proefschrift was te achterhalen hoe gebaren van PMA bijdragen
aan hun communicatie. Daartoe hebben we bepaald welke representatie technieken
PMA gebruiken en hoe begrijpelijk deze zijn. Dit hebben we vergeleken met de
gebaren die PZH gebruiken. Vervolgens hebben we ook gekeken naar factoren die de
verschillen tussen deze twee groepen kunnen verklaren. In tegenstelling tot de reeds
bestaande literatuur, hebben wij specifiek naar pantomime gekeken. In vijf
verschillende studies wordt antwoord gegeven op de drie centrale onderzoeksvragen
van dit proefschrift:
OV1 Hoe informatief zijn pantomime en co-speech gebaren van PMA?
OV2 Welke representatie technieken worden bij pantomime en co-speech
gebaren gebruikt door PMA?
OV3 Welke factoren zijn van invloed op de productie van pantomime en
co-speech gebaren door PMA?
Hieronder vatten we kort samen hoe hoofdstuk 2 t/m 6 bijdragen aan het
beantwoorden van deze vragen. Ten slotte worden ook de klinische implicaties van
deze studies beschreven. Dit is de Nederlandse vertaling van de klinische implicaties
uit hoofdstuk 7.

Hoofdstuk 2. Informatie in co-speech gebaren in vergelijking tot
de informatie in de spraak van personen met afasie.
In hoofdstuk 2 hebben we gebruik gemaakt van een reeds beschikbare database om
de co-speech gebaren te analyseren die PMA maakten tijdens een semigestructureerd
interview. We hebben een nieuwe codeerschema ontwikkeld waarmee we voor
verschillende gebarentypes en -technieken bepaald hebben of informatie in die
gebaren gelijk was aan informatie in spraak, toevoegde aan informatie in spraak, of
essentieel was, oftewel afwezig in spraak, om de communicatieve boodschap van
PMA te begrijpen. We richtten ons voor de analyse alleen op deze laatste, essentiële,
gebaren. De resultaten laten zien dat een groot deel van de gebaren van PMA,
gemiddeld twintig procent, informatie bevat die essentieel is om de communicatie van
PMA te begrijpen. Hoewel er wel wat individuele verschillen zijn tussen PMA
gebruikte het merendeel meer essentiële gebaren dan PZH. PZH gebruikten dan ook
maar zeer weinig essentiële gebaren. Dit laat zien dat gebaren een belangrijke bijdrage
kunnen leveren aan de communicatie van PMA.
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Hoofdstuk 3. Co-speech gebaren versus pantomime:
een casestudie
In hoofdstuk 3 wordt een casestudy beschreven waarin gekeken is naar de verschillen
tussen co-speech gebaren en pantomime in verschillende communicatieve situaties:
plaatjes benoemen en het navertellen van cartoons. De analyses richtten zich op een
man met een vloeiende afasie, anonieme naam: QH, en er is gekeken naar de
representatie technieken die hij gebruikt en de begrijpelijkheid hiervan. Dit is
vergeleken met de gebaren die PZH gebruikten. De resultaten laten zien dat de
pantomimes van QH voor het benoemen van objecten begrijpelijk waren, maar zijn
co-speech gebaren waren dit niet. Voor het navertellen van een cartoon zagen we
echter precies het tegenovergestelde. Hoewel QH niet optimaal gebruik maakte van
pantomime en co-speech gebaren, leverde iedere gebarenmodus toch een bijdrage aan
zijn communicatie. Echter, de meerwaarde van deze modi was wel verschillend per
communicatieve taak. Dit betekent dat beide gebaren modi, pantomime en co-speech
gebaren, apart beschouwd moeten worden in modellen over de productie van spraak
en gebaren en in de klinische praktijk.

Hoofdstuk 4. Pantomime productie en begrijpelijkheid:
personen zonder hersenletsel
In tegenstelling tot de andere hoofdstukken, richt hoofdstuk 4 zich uitsluitend op
PZH. Om inzicht te krijgen in hoe PZH pantomimes produceren en begrijpen is
gekeken naar de pantomimes die PZH produceerden voor een set van plaatjes van
objecten. We hebben geannoteerd welke representatietechnieken PZH gebruikten en
we hebben bepaald hoe begrijpelijk deze waren. Dit hebben we gedaan door middel
van twee studies. Beoordelaars bekeken video’s van de gebaren en moesten aan de
hand van een vraag bepalen wat de betekenis was van een gebaar (“Wat beeldt deze
persoon uit?”). Dit was ofwel een open vraag, ofwel een gesloten vraag. De analyses
lieten zien dat PZH onderling dezelfde technieken gebruiken voor het uitbeelden van
dezelfde objecten. Objecten die op zo’n standaard manier werden uitgebeeld waren
ook begrijpelijker dan objecten waarvoor niet zo’n standaard techniek werd gebruikt.
Voor de antwoorden op de gesloten vragen vonden we hoge scores. Terwijl we lage
correct scores zagen voor de open vragen. Deze resultaten laten zien dat mensen
onderling consistent zijn in de productie van pantomime. Pantomimes kunnen een
rijke hoeveelheid aan informatie overbrengen, echter deze is vaak ambigue en voor
de interpretatie hiervan lijkt context belangrijk te zijn.
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Hoofdstuk 5. Pantomime productie: personen met afasie
De studie in hoofdstuk 5 is vergelijkbaar met de studie in hoofdstuk 4. Nu werd er
echter vooral naar PMA gekeken en de representatietechnieken die zij gebruikten. We
hebben 38 PMA en 20 PZH vergeleken voor de representatietechnieken die zij
gebruiken bij het produceren van pantomimes voor het uitbeelden van objecten. Ook
hebben we gekeken of ze deze technieken voor dezelfde objecten als PZH gebruikten
(standaard technieken, zie hoofdstuk 4). De resultaten lieten zien dat PMA een
verscheidenheid aan pantomime technieken gebruiken, maar dat ze minder handling
en object gebruiken dan PZH. Ook gebruikten PMA deze technieken niet voor
dezelfde objecten als PZH doen. In plaats daarvan gebruikten sommige PMA
uitsluitend shape gebaren. Dit laatste hangt samen met ideomotorische apraxie en een
semantische stoornis. Een hemiparese had geen invloed op het gebruik van
verschillende representatietechnieken. Deze resultaten tonen aan dat de meeste PMA
in staat zijn tot het produceren van verschillende pantomimes. Op groepsniveau doen
ze dit echter anders dan PZH en sommige PMA gebruiken vooral shape gebaren.

Hoofdstuk 6. Pantomime begrijpelijkheid: personen met afasie
Hoofdstuk 5 liet zien dat PMA, op groepsniveau, andere representatietechnieken
gebruiken dan PZH. Het doel van hoofdstuk 6 was te bepalen of deze pantomimes
toch informatie overbrengen die PMA niet overbrengen in hun spraak. Om de
begrijpelijkheid van pantomime te bepalen zijn dezelfde beoordelaarsstudies gebruikt
als die beschreven in hoofdstuk 4. Beoordelaars beantwoordden open of gesloten
vragen. Er is een vergelijking gemaakt tussen de informatie in gebaren en de
informatie in spraak. Daarnaast is gekeken naar factoren die hier invloed op hebben.
Ondanks het feit dat pantomimes van PMA minder begrijpelijk waren dan de
pantomimes van PZH, waren er voor iedere PMA pantomimes die informatie
overbrachten die niet gecommuniceerd werd in spraak. De begrijpelijkheid van
pantomime werd sterk bepaald door ideomotorische apraxie. Daarnaast bleek dat
objecten waarvoor het gebruik werd uitgebeeld het best begrepen werden. Deze
bevindingen laten de potentie zien van pantomime voor de klinische praktijk. Hoewel
PMA soms pantomimes maken die anders zijn dan die PZH zouden maken, kunnen
deze pantomimes nog steeds informatie overbrengen die niet gecommuniceerd
worden in spraak.
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Hoofdstuk 7. Algemene conclusie en discussie
De samenvattingen van bovenstaande hoofdstukken dienen samen ook als een
samenvatting van hoofdstuk 7. In dit hoofdstuk worden daarnaast nog twee
overkoepelende thema’s besproken. Ten eerste kunnen we op basis van de vijf studies
in dit proefschrift concluderen dat het belangrijk is om een onderscheid te maken
tussen pantomime en co-speech gebaren. Voor PMA lijken dit namelijk verschillende
processen zijn. Een ander thema in dit proefschrift is de grote individuele variabiliteit
in het gebruik van gebaren door PMA en het belang om te bepalen welke factoren
invloed hierop hebben. In onze studies bleken vooral ideomotorische apraxie en
semantische verwerking bepalend te zijn voor de productie van pantomime gebaren.
In hoofdstuk 7 wordt de samenhang tussen deze drie processen in meer detail
besproken. Ten slotte biedt hoofdstuk 7 ook een overzicht van de klinische implicaties
van onze bevindingen. Hieronder vindt u de Nederlandse vertaling hiervan.

Klinische implicaties: 5 take home messages
1)

Pantomime en co-speech gebaren zijn het product van verschillende
processen. PMA kunnen meer of minder moeite hebben met een van de
twee.

Niet ieder gebaar is hetzelfde. Net als PZH, gebruiken PMA gebaren tijdens het
spreken. Deze co-speech gebaren worden onbewust gemaakt. PMA kunnen ook
bewust een gebaar maken, vaak in afwezigheid van gesproken taal. Dit noemen we
pantomime. Dit proefschrift heeft laten zien dat het gebruik van pantomime en
co-speech gebaren verschillende processen zijn voor PMA.
Het gebruik van de ene, pantomime, of de andere, co-speech gebaren, kan
makkelijker of moelijker zijn in verschillende communicatieve situaties. Het is
belangrijk dat logopedisten zich bewust zijn van deze verschillen als ze zich richten
op het gebruik van gebaren in therapie. In de klinische praktijk wordt bijvoorbeeld
vaak een pantomime of tool use taak gebruikt, waarbij de PMA laat zien hoe hij/zij
een bepaald object zou gebruiken. Deze pantomime taak hoeft niet representatief te
zijn voor het spontaan gebruik van co-speech gebaren. Het beoordelen van het gebruik
van gebaren in een meer spontane communicatieve situatie zou representatiever
kunnen zijn. Hiervoor kan bijvoorbeeld gebruik gemaakt worden van de Scenario
Test. Ook bij het aanleren van nieuwe gebaren, bijvoorbeeld een specifiek gebaar voor
een specifiek woord of plaatje, wordt er in principe altijd gewerkt met pantomime. Dit
zal mogelijk niet altijd generaliseren naar spontaan gebruik. Het spontaan gebruik van
gebaren vereist een switch in communicatie modaliteiten, van gesproken taal naar het
bewust gebruik van gebaren. Een dergelijke bewuste poging om een pantomime te
produceren kan problematisch zijn voor sommige PMA.
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2)

Gebaren kunnen bijdragen aan de communicatie van mensen met ernstige,
maar zeker ook aan de communicatie van mensen met een milde afasie.

Een aanzienlijk deel van de co-speech gebaren van PMA, gemiddeld twintig procent,
brengt informatie over die niet overgebracht wordt in gesproken taal. Dit is niet alleen
het geval bij personen met een ernstige afasie, maar juist ook bij personen met een
lichte afasie. Waarschijnlijk zorgt de gesproken context er enerzijds voor dat er meer
gebaren worden gebruikt. Anderzijds kan die context er ook voor zorgen dat gebaren
beter begrepen worden. Hierdoor kunnen deze gebaren een belangrijkere bijdrage zijn
voor het begrijpen van de communicatie. Naast het gebruiken van co-speech gebaren,
bleken de meeste PMA in ons onderzoek ook in staat om pantomimes te gebruiken.
Bovendien konden de meeste PMA met zulke pantomime gebaren dingen benoemen
die zij mondeling niet konden benoemen. Ook dit was het geval voor zowel personen
met een ernstige als personen met een lichte afasie.
In de klinische praktijk wordt het gebruik van gebaren soms alleen als laatste
redmiddel gezien voor mensen met ernstige afasie. Echter, het is belangrijk te weten
dat het gebruik van gebaren van meerwaarde kan zijn voor de meeste PMA, zeker ook
voor mensen met een milde afasie.

3)

Er zijn verschillende manieren waarop informatie in een gebaar uitgedrukt
kan worden.

Zowel bij co-speech gebaren als bij pantomime kunnen mensen iconische gebaren
gebruiken. Deze iconische gebaren hebben een directe relatie tussen vorm en
betekenis. Bijvoorbeeld, net doen alsof je een telefoon vasthoudt lijkt heel erg op echt
telefoneren. Binnen de categorie iconische gebaren zijn verschillende manieren, of
representatie technieken, te onderscheiden waarop zo’n gebaar gemaakt zou kunnen
worden. Vooral handling, enact, object en shape lijken vaak gebruikt te worden. Zie
Tabel 1 voor beschrijvingen en voorbeelden van deze technieken.
Uit onze studie bleek dat veel PMA in staat zijn om een pantomime te produceren.
Echter, een grote groep doet dit wel anders dan PZH. Deze PMA gebruiken vrijwel
alleen technieken die de vorm van een object uitbeelden en veel minder gebaren die
het gebruik van een object representeren. Die laatste, handling gebaren, bleken in onze
studies wel veel begrijpelijker te zijn dan shape gebaren. Dit zou er dus op kunnen
wijzen dat de communicatie van PMA het meest gebaat is bij het gebruik van dit soort
handling technieken. Echter, vervolgonderzoek zou uit moeten wijzen of PMA die uit
zichzelf vooral gebruik maken van ‘shape’ technieken getraind kunnen worden in het
gebruik van andere technieken. Wellicht is dit, als een gevolg van hun hersenletsel,
niet langer mogelijk en zou het beter zijn om in de behandeling aan te sluiten bij
gedrag dat PMA uit zichzelf laten zien.
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Het is belangrijk dat logopedisten en gesprekspartners van PMA zich ervan bewust
zijn dat PMA verschillende technieken kunnen gebruiken. Als zij zien dat een individu
vooral shape gebaren gebruikt, kan dit een indicatie zijn dat deze persoon moeite heeft
met de productie van pantomime en/of co-speech gebaren. Daarnaast kan de
logopedist in het communicatieadvies de gesprekspartner attenderen op het gebruik
van shape gebaren.

4)

Een hemiparese heeft geen invloed, ideomotorische apraxie en een stoornis
in de non-verbale semantiek kunnen wel invloed hebben op het gebruik van
gebaren.

Een hemiparese bleek weinig invloed te hebben op het gebruik van gebaren. Gebaren
van mensen die hun rechterhand niet konden gebruiken waren iets minder begrijpelijk
dan de gebaren van mensen die beide handen konden gebruiken. Echter, zo’n klein
verschil is voor de klinische praktijk niet van belang. Een parese hoeft dus zeker geen
exclusiecriterium te zijn voor het inzetten van gebaren voor het ondersteunen van de
communicatie.
Een aantal andere factoren kan wel een indicatie geven van problemen in het
gebruik van gebaren. De belangrijkste zijn: ideomotorische apraxie en een stoornis in
de non-verbale semantiek. Lage scores kunnen een signaal zijn voor logopedisten dat
een PMA mogelijk moeite zal hebben met het gebruik van gebaren. Vooral het
semantisch systeem lijkt belangrijk te zijn voor de productie van pantomime.

5)

Gebaren brengen informatie over. Het is belangrijk dat PMA dit zelf weten.
Het is nog belangrijker dat gesprekspartners hier aandacht voor hebben.

De gebaren van PMA zijn over het algemeen iets minder begrijpelijk dan die van PZH.
Echter, het is vooral belangrijk te weten dat, ondanks dat, de gebaren van PMA vaak
informatie overbrengen die zij niet kunnen communiceren in spraak. In het geval dat
PMA niet in staat zijn bepaalde informatie gesproken over te brengen kan iedere
informatie in een gebaar, al is het maar de omtrek van een object, nuttig zijn om hun
boodschap te begrijpen.
Communicatie is een gedeelde verantwoordelijkheid tussen zender en ontvanger.
De persoon met afasie zal niet altijd in staat zijn om alternatieve communicatie
methoden optimaal te benutten. Juist daarom is het belangrijk dat de gesprekspartner
een actieve bijdrage levert aan het achterhalen van de boodschap van PMA. Een
gebaar kan het startpunt zijn voor een gesprekspartner om uit te vinden wat PMA
proberen te communiceren. Uitgaande van de principes van ondersteunde
communicatie en partner communicatie training zouden gesprekspartners ook
getraind kunnen worden in het aanpassen van hun communicatie. Door het stellen van
vragen: “Bedoel je een ding, of bedoel je iets wat je ermee kunt doen?”, “Bedoel je
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iets dat rond is?”, zouden gesprekspartners kunnen proberen te achterhalen wat de
PMA probeert te communiceren en wat de precieze betekenis van een bepaald gebaar
is. Meer onderzoek is nodig om te bepalen hoe effectief dit soort interventies zouden
zijn en wat dit kan opleveren voor de communicatie van PMA en hun
gesprekspartners.
Ten slotte hebben we in onze studies ook gezien dat PMA soms blijven worstelen
om informatie gesproken over te brengen, terwijl ze deze informatie al duidelijk in
een gebaar gecommuniceerd hebben. Sommige PMA hadden bijvoorbeeld grote
moeite een bepaald getal uit te spreken, maar beeldden dit tegelijkertijd wel correct
uit in een gebaar (door het correct aantal vingers op te steken). Hierdoor was er soms
sprake van frustratie bij de PMA, ondanks het feit dat de boodschap volkomen
duidelijk was. Logopedisten zouden PMA zich ervan bewust kunnen maken dat ze
vaak informatie communiceren via hun gebaren. Daarbij zouden ze PMA erop kunnen
attenderen dat spreken niet steeds de primaire communicatie modaliteit hoeft te zijn.
Dit kan de vloeiendheid van de communicatie ten goede komen en zou frustraties
kunnen verminderen.
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