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An Experimental Study on the Influence of
Congenital Amusia on Speech Perception

Jasmin Pfeifer, Silke Hamann, Mats Exter & Marion Krause-Burmester
Heinrich-Heine-Universität Düsseldorf (Germany)

Introduction
Congenital Amusia is a neuro-developmental disorder that has a negative
influence on pitch perception (Peretz et al. 2002, Foxton et al. 2004, Stewart
2008). It is not caused by insu�cient exposure to music, a hearing deficiency,
brain damage or intellectual impairment (e.g., Ayotte et al. 2002). Congenital
amusics face lifelong impairments in the musical domain and their symptoms
can be so severe that music sounds like ‘banging’ to them (Stewart 2008: 127).
They have deficits in fine-grained pitch discrimination, i.e. they cannot detect
that two adjacent tones are di↵erent in pitch if the di↵erence is one semitone
or less (Peretz et al. 2002; Foxton et al. 2004).
What makes this condition so particularly interesting is that there is an ongoing
debate whether language is a↵ected (cf. Patel et al. 2008, Liu et al. 2010)
or not (cf. Ayotte et al. 2002, Hutchins et al. 2010). It has long been
argued that congenital amusia is domain-specific to music and does not a↵ect
language (e.g. Peretz et al. 2002). However, growing evidence suggests
that this view has to be reconsidered (Patel et al. 2008, Liu et al. 2010)
and that congenital amusia influences linguistic pitch perception (intonation).
Contrasting findings and di↵erent hypotheses of what the underlying cause of
congenital amusia might be – a fine-grained pitch processing deficit (Ayotte et
al. 2010) or a memory deficit for non-verbal sequences (Tillmann et al. 2009) –
warrant further investigation.
The most fundamental issue that needs to be investigated is whether and how
speech perception is a↵ected by congenital amusia. If speech perception is
a↵ected, then it is also important to investigate which acoustic or linguistic
factors may influence amusics’ speech perception.

Methods
Participants & Design
We tested eight German amusics (diagnosed with the MBEA: Ayotte et al.
2002) and 32 matched controls in a same-di↵erent discrimination task.

Stimuli
The present pilot study examined the discrimination of linguistic pitch and
two types of tonal analogs (sine tones and pulses) by amusics. We tested
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whether the amusic group was at a disadvantage when linguistic material was
removed in the sine tones and pulses. In addition, we looked at the influence
of stimulus duration and continuity of the pitch. Spoken statement-question
pairs were used to create our stimuli. The phonemic material (continuous
and discontinuous sounds) and the duration of the sentences were varied.
The final pitch contours were manipulated in steps of seven semitones. For
questions, the pitch was changed downwards towards a statement intonation;
for statements upwards towards a question. For each sentence we created tone
analogues consisting either of simple sine tones or of complex tones (pulses).
Participants had to compare stimulus pairs from the same condition (e.g., sine
sounds from the long question intonation with discontinuous sounds).

Results
First results show that both groups performed worst for sine stimuli compared
to voice stimuli and pulses, while non-amusics performed best for pulse
stimuli, amusics showed an advantage in the linguistic stimuli. However,
amusics performed worse over all conditions than non-amusics, even for
stimuli pairs that di↵ered in seven semitones. These results show that
congenital amusia also a↵ects speech perception.
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