
British Journal of Psychiatry (1990), 156, 188â€”194

Musical Hallucinations
A Historical and Clinical Study

G. E. BERRIOS

A sample of 46 subjects experiencing musical hallucinations was analysed â€”¿�10 new cases
in addition to 36 culled from the literature. When compared with controls, it was found that

musical hallucinations are far more common in females, and that age, deafness, and brain
disease affecting the non-dominant hemisphere play an important role in their development.
Psychiatric illness and personality factors were found to be unimportant.

The concepts

Hallucinations are speech acts reporting putative
sensory experiences, believed to be causally unrelated
to external stimuli (Ey, 1973; Johnson, 1978; Berrios,
1985). They may involve any sense modality.
Auditory hallucinations, particularly voices, are
common, and their diagnostic relevance is made
to depend upon phenomenology (e.g. content),
attributed origin, relationship to brain disease, and
presence of insight (HÃ©caen& Ropert, 1959; Lowe,
1973; Junginger & Frame, 1985; Asaad & Shapiro,
1986; Slade & Bentall, 1988). Musical hallucinations
are less common, and hence there are not enough
empirical data to evaluate their role in diagnosis
(Morsier, 1938; HÃ©caen& Ropert, 1963; Ross et a!,
1975; Ross, 1978). Their rarity may reflect a fact of
nature, but under-reporting is likely to play a role.
Musical hallucinations are found at the cross-roads
of otological, neurological, and psychiatric practice.

In general, what clinicians mean by â€˜¿�musicalhallu
cinations' is the hearing of tunes or melodies. This
is a rather restricted view, as the concept of music
also includes harmonics, rhythms, and timbres.
Hence, when pure rhythms are hallucinated, clinicians
might hesitate to call them musical hallucinations.
In other words, it is easy to decide that a subject is
having a musical hallucination if he reports hearing
â€œ¿�Godsave the Queenâ€•;it is lessso if he reports hearing
a piece by Stockhausen or von Webern. This is not
just quibbling with words for, if musical hallucinations
are to be causally related to brain sites (Gardner eta!,
1977; Mann, 1982; Pribram, 1982; Zatorre, 1984),
it is of the essence to know whether processing of
information relating to melody, harmony, rhythm,
and timbre occurs in a common locus.

Since a musician is likely to report as â€˜¿�music'
hallucinatory experiences far more complex than the
hearing of a ditty, the general reporting of musical
hallucinations may be influenced by the level of the
sufferer's musical training. The latter is also likely

to influence the clinician's diagnosis of the site
of the lesion, as there is some evidence that
representation of musical information shifts with
training from the non-dominant to the dominant
hemisphere (Bever & Chiarello, 1974).

Clinicalaspects

Musical hallucinations may be experienced in a
variety of clinical situations which include disease
of the ear (Petazzi, 1900), neurological (Penfield &
Perot, 1963) and psychiatric pathology (Aizenberg
et a!, 1986), and toxic states (Victor & Hope, 1958;
Malitz et a!, 1962; Allen, 1985). Depending on the
aetiology, onset may be acute or gradual, and the
experience may or may not be accompanied by
insight or delusional elaboration. Musical hallucina
tions may be the only complaint or be part of a
constellation of noises (e.g tinnitus) which have
usually heralded their appearance. The noises can
â€˜¿�mature'(as with alcoholic hallucinosis) and become
complex sound forms or tunes (HÃ©caen& Ropert,
1963). In the case of deaf individuals, musical hallu
cinations may disintegrate after a time, to be replaced
by short and iterative musical phrases, like the noise
made by a scratched record, which cause, as a rule,
psychological distress. When associated with strokes
or depressive illness, musical hallucinations tend to
disappear paripassu with the underlying pathology.

Historical aspects

The history of the current concept of hallucinations
starts in the early l800s (Berrios, 1982), and that
of musical hallucination in the l880s. Although
references to deaf patients hearing voices (Esquirol,
1838) or music (Baillarger, 1846; Griesinger, 1867)
can be found in the medical literature since the early
19th century, psychiatrists seem to have been less
interested in them than ear specialists. Thus, Erhard
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(1868), the great ENT pioneer, suggested various loci
for these â€˜¿�subjectiveauditory sensations': sensation
of beat or pulsation, internal carotid; murmurs or
bruits, vestibule; songs and music, cochlea; and
bruits and tinnitus, the acoustic nerve.

So, when the psychiatrist Regis (1881) became
interested in the association between hallucinatory
experiences and peripheral sensory defects (particu
larly of hearing and vision), he already had a
hypothesis to test. His own view was that musical
hallucinations resulted from positive and negative
changes in the sensory pathways: positive changes
(e.g. tinnitus) gave rise to noise (the â€˜¿�pointde repÃ©re')
which served as the point around which the musical
hallucination was to crystallise; negative changes
(e.g. deafness) contributed by creating a state of
deafferentation. To explain why musical hallucina
tions were so rare, in spite of the fact that deafness
and tinmtus were so common, Regis (1896) was
forced to introduce covariates such as age and
personality â€˜¿�traits'.

During this period, psychological and organic
hypotheses were available to explain the origin
of hallucinations. Unilateral musical (and other
auditory) hallucinations were considered, however,
as indicating an organic (peripheral) aetiology
(Robertson, 1881, 1901; Toulouse, 1892; Lugaro,
1904; Tanabe et a!, 1986). After reviewing the
evidence available, Toulouse (1892) concluded that
a peripheral lesion alone could not explain the
laterality of auditory hallucinations, and suggested
that a cortical lesion was also required. Thus, a
debate started as to whether personality or cortical
factors were more important, and Lugaro (1904) and
other members of the Italian school (Otonello, 1930)
stood firmly for the former. Regis (1896) felt that
both may be important, and was later to suggest that
presence of insight might serve to characterise those
musical hallucinations that had organic as opposed
to psychotic origin. Soon after, Claude & Ey (1932)
re-opened the aetiological debate and described
the so-called â€˜¿�organichallucinosis' syndrome, which
they considered to be unrelated to psychotic
hallucinations. Musical hallucinations were included
in the former (Ey, 1973).

Method

Some 91 cases of musical hallucinations have been reported
(Baillarger, 1846; Parish, 1897; Petazzi, 1900; Robertson,
1901; Politzer, 1926; Keschner et a!, 1936; L'Hermitte &
Parcheminey, 1943; David et a!, 1944, 1945; Paillas
& Subirana, 1950; Mulder & Daly, 1952; Rosanski & Rosen,
1952;Victor& Hope, 1958;Kleist,1962;Malitz& Esecover,
1962;Shurley, 1962;Ahlenstiel, 1963;Penfield& Perot, 1963;

Ross eta!, 1975;Clovis, 1976;Ross, 1978;Miller & Crosby,
1979;Raghuram eta!,1980;Gilchrist& Kalucy,1983;
Hammeke et a!, 1983; Sacks, 1985; Jonas, 1986; Patel et
a!, 1987). Reports of cohorts, providing no individual
clinical details, mention another 44 (Scott, 1975). Of the
91 cases, only 36 contain sufficient clinical data to support
statistical analysis (Regis, 1896; Petazzi, 1900; Keschner et
a!,1936;Morsier,1938;L'Hermitte& Parcheminey,1943;
David et a!, 1944, 1945; Mulder & Daly, 1952; Rosanski
& Rosen,1952;HÃ©caen& Ropert,1963;Penfield& Perot,
1963; Ross eta!, 1975; Miller & Crosby, 1979; Raghuram,
1980; Gilchrist & Kalucy, 1983; Hammeke eta!, 1983; Allen,
1985;Sacks, 1985;Aizenberg eta!, 1986;Jonas, 1986;Patel
et a!, 1987).To these,ten new ones (sixexamined
personally) have been added. The 46 resulting cases
constitute the sample, â€˜¿�IndexI'.

The variables recorded in each case include age, sex,
laterality of the lesion, ear disease, deafness, brain disease,
insight, psychiatric illness, ability of the subject to modify
the hallucinations, content of the musical hallucination, and
other accompanying hallucinations.

For the purposes of analysis and comparison, subjects
with musical hallucinations who were also deaf (31 out of
46) were made into a subsample, â€˜¿�Index2'. Five control
samples were also included: Control 3, 44 subjects with
visual hallucinations (Berrios & Brook, 1985); Control 4,
90 subjects with presbyacusis; Control 5, 38 subjects with
tinnitus; Control 6, 207 subjects with inner-ear disease
(Bernoseta!, 1988);and Control 7, 21subjectswithvisual
hallucinations and advanced impairment of vision (Berrios
& Brook, 1985).

In addition, the sample of 69 patients with epilepsy and
â€˜¿�experiential'hallucinations reported by Penfield & Perot
(1963) was analysed statistically as 21 of these patients
had, in fact, experienced musical hallucinations, either
spontaneously or after cortical stimulation.

Data were analysed on a IBM PC-AT computer by means
of the sissi@c v2 package (Norusis, 1988).

Results
Clinical features for the 46 cases are shown in Table I.
Noteworthy are the marked predominance of females
(80%), and the age of the group (mean 60, s.d. 19 years);
32% of subjects experienced lateralised hallucinations, and
in 62Â°lothe onset was gradual; 67% were deaf; and in 40%
musical hallucinations were the only symptom. The latter
proved to be mainly constituted by subjects with strokes,
tumours, or epileptic foci, without deafness or psychiatric
history. Songs, whether accompanied by instruments or a
cappella, were the most common form of hallucination,
religious and patriotic hymns being quite popular.

Hallucinations tended, in general, to be heard most of
the time, either as alternating tunes or as a repeating musical
phrase. Gradual fragmentation of melodies was described
in nine cases, and there was a tendency for it to correlate
with duration of the disease, but this effect did not reach
statistical significance. Insight (present from the start or
soon gained) was present in 73% of subjects. There was
no psychiatric history in 74% of subjects; this variable
included both past history of mental illnessand concomitant
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Temporal lobe tumour6 (5 right, 1left)EEG
temporal focP25 (3 right, 1left)Stroke3

(3right)Neurosyphilis2Subarachnoid

haematoma1Localised
â€˜¿�atrophy'1BehÃ§et's
syndrome1Brain

injury (trafficaccident)1Induced
byelectroconvulsive1therapyNone

found or reported28@

AgeOnset
(acute)Otherhallu

Brain
diseasePsychiatricdiseasecinationsDeafness0.46â€”0.49â€”0.49Ear

disease0.41Onset0.48â€”0.47(gradual)Insight0.44â€”0.51

Factor extractedEigenva!ueCumulative
variance(%)ENT

disorder325Brain
disease1.741Psychiatric
disorder1.454Music1.366
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TABLE I
Characteristics of 46 subjects experiencing musical ha!

!ucinations

Sex
female
male

Age: years
men

mean
median

women
mean
median

Lateralisation
bilateral
right
left

Type of onset
acute
gradual

Modifiable
yes
no
unknown

Predominant
instrumental
singing
bird songs

Insight
yes
no

Ear disease'
present
absent

Deafness
present
absent

Other hallucinations2
tinnitus
voices
visual
absent

Psychiatric disorder
yes
no

I. No information in one report.
2. Total does not add up to 46 as some hallucinations overlapped

mental illness â€”¿�in the case of the latter, depression
accounted for most of the variance.Of the ten newcases,
six were seen in neurological or ENT wards. In 39% of the
whole sample there was evidence of brain disease; tumours,
epilepticfoci, and strokes(sitedin the right temporal lobe)
were common (Table II).

There was a significant correlation (after Bonferroni
correction (Table III) between age and deafness (k=0.46),
and subjects with musical hallucinations of acute onset
tended not to be deaf but had brain disease. Patients
affected by ear disease tended to experience other
forms of hallucinations, mainly tinnitus and humming,

TABLE II
Associated brain pathology

37
9

55.8, s.d. 21
52

61.0, s.d. 18.8
64

31
8
7

17
29

6
30
10

18
26

2

33
13

29
16

31
15

16
11
3

18

12
34

1.Therewasunderlyingpathologyinthreecases:strokein2and
tumour in I.
2. One case bilateral foci.
3. Cases do not add up to 46 for there was some overlap in
pathology.

TABLE III
Significant intra-group correlations

All values,P<0.01 (Bonferronicorrected)

TABLE IV
Principal component analysis (12 variables)

of gradual onset. Those with brain diseasetended to have
insight; those with psychiatricdiseasedid not.

Table IV shows the results of an exploratory factor
analysisof the Index 1 sample. It accounted for 66% of
the varianceand extractedfour factors:ENTdisorder,brain
disease, psychiatric disorder, and music. A discriminant
functionwas then obtained by Wilks' method (comprising
male, no deafness,acute onset, no psychiatricdisease,no
other hallucination)whichcould classifycorrectly89% of
the sample as having â€˜¿�braindisease' (P<0.OOl). The
discriminant function profiled subjects who were (a) male,
and who had (b) no deafness, (c) musical hallucinations
of acute onset, (d) unaccompaniedby any other form of
hallucination, and (e) no psychiatricdisease.
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Index1Total4660.9(19)37/9This
study2With

deafness3166(17)26/5ThisstudyControl3Visual

hallucinations4477.1(13.2)27/17Berrios & Brook(1985)4Presbyacusis9074(10)45/45Berrios
et a!(1988)5Tinnitus3852(13)20/18Berrios
et a!(1988)6Inner-ear

disease20761(21)98/109Berrios et a!(1988)7Visual
impairment2173.2(9.5)14/7Berrios & Brook (1985)
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TABLE V
Musical hallucinations in index and control samples

Samples Clinical content of sample Number Age: years (s.d.) Female/male Source of comparative data

Comparisonsforsex(x2)ComparisonvalueSignificancelv.3=2.87NSlv.4=9.64P<zO.01lv.5=5.72P<0.05lv.6=13.8P<0.012v.7=2.3NSComparisons for age (t-test, two-tailed)
Comparison Value

lv.3= 7.9
Iv.4= 12.4
lv.5= 4.13
lv.6= 0.06
2v.4= 3.42
2v.7= 1.84

TABLE VI
Statistical ana!ysis of samp!e reported by Penfie!d &

Perot (1963)

No. of cases
Male/female
Age: years

mean
median
mode

Side of lesion
right
left

Tumour
present
absent

Atrophy/gliosis
present
absent

Musical hallucinations
present
absent
spontaneous'
induced

1. Female preponderance, P< 0.05 (Fisher's exact test)

Table V shows the results of comparing the two index
samples with the five control groups (3â€”7).Patients with
musical hallucinations were significantly younger than
patients with visual hallucinations, presbyacusis, and
tinnitis. There was a significant difference in sex ratios,
with more females among the subjects with musical
hallucinations than among those with presbyacusis or
tinnitus.

Table VI shows the results of the statistical analysis
performed on the sample reported by Penfield and Perot
(1963). As expected, they constituted a much younger

Significance
P<0.Ol
P<0.Ol
P<0.Ol

NS
P<0.01
NS

sample and 30% had experienced at least one musical
hallucination (only 42% had been spontaneous). A
significant predominance of women (Fisher's exact test,
P<0.05) was also found when only the subjects who had
experienced spontaneous musical hallucinations were
considered.

Clinicalvignettes

These have been chosen from the ten new cases to illustrate
specific forms of presentation or clinical course.

Case 1

A 56-year-oldwoman, the wife of a school headmaster,
secretaryofa localbranchoftheWomen's Institute,had
a history of hypertension but not of psychiatric illness. She
collapsed while walking her dog. In hospital she was found
to be confused, and had left hemiparesis. Computerised
tomography showed an infarction on the right temporal
lobe. She intimated that she â€˜¿�mightbe goingmad', as she
was hearing religious hymns, which were persistent and grew
worsewhen she pluggedher ears with cottonwool. There
was no evidence of peripheral ear disease or deafness. The
hallucinationsresolvedsixweekslater. Her stroke left no
obvious neurological sequelae.

Case 2
An 81-year-old lady, sprightly, living with a friend, had
no evidence of cognitive impairment but had marked
deafness; there was no family or personal history of
psychiatricillness.Sheheardthevoiceof an imaginary
companion in addition to her persistent musical hal
lucinations.Thepatientwasfound to havea righttemporal
focuson electroencephalography(EEG).Therewasmarked
attenuation of the hallucinations after treatment with
carbamezapine(plasma levels43 mmol/l).

69
35/34

27 (s.d. 9)
26
19

33
36

18
51

48
21

21
48
9

12
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the variables chosen for the analysis were robust and
reliable.

The most salient findings have been that musical
hallucinations seem to be more frequently in elderly
women affected by deafness, or by brain disease, and
with no history of psychiatric illness.

Before the predominance of women is accepted
as a genuine finding, it is important to rule out
sampling artifacts (the female pool available to
develop musical hallucinations is larger because
females live longer), or the intervention of mediating
variables (e.g. deafness, epilepsy, brain tumour).
Comparison with the various control groups showed
that age does not seem to be an important factor (no
difference with presbyacusis or tinnitus). Furthermore,
female predominance was also found in the much
younger sample reported by Penfield & Perot
(1963). With regard to the intervention of a
mediating variable, there is no evidence that epilepsy
(Neugebauer & Susser, 1979; Dam et a!, 1985),
deafness (Eastwood eta!, 1985), tinnitus (Shulman,
1981), or brain tumours (Zulch, 1965; Jones, 1986;
Lovaste eta!, 1986; Sutherland eta!, 1987)are more
prevalent in females, nor that auditory hallucinations
are more frequent in females with schizophrenia at
any age (Koehler eta!, 1977; Bettes & Walker, 1987).

It is, however, interesting to note that there was
also a predominance of females in a group of elderly
people experiencing visual hallucinations (Berrios &
Brook, 1985). It must therefore be concluded that
there may be a tendency for women to experience
(or to report) hallucinosis (i.e. hallucinations related
to organic states) more often than men. This con
clusion cannot be extended, however, to hallucinations
in general (i.e. voices in schizophrenia). On the
basis of the information in hand, it is unwarranted
to speculate as to the mechanisms involved in
this finding. It may be that women report their
experiences more often, or that the finding indeed
reflects differences in lateralisation (Waber, 1976;
Levy, 1978).

Other findings reported in this paper confirm
views already expressed in the literature, namely that
deafness (Ross, 1978), ear disease (Bryant, 1907),
advanced age (Berrios & Brook, 1982), drugs (Victor
& Hope, 1958; Allen, 1985), and brain disease
(Penfield & Perot, 1963)are important factors in the
generation and persistence of musical hallucinations.

With regard to laterality of the lesion, in the case
of subjects with tumours, strokes or epileptic foci,
the indication is that the non-dominant hemisphere
plays an important role. This finding fits in well with
what is known about music processing in the brain
(Critchley & Henson, 1977; Clynes, 1982; Zatorre,
1984; Main, 1982; Gardner et a!, 1977). It also

Case 3

A 75-year-old married woman, with a history of depression,
an absence of deafness or brain disease, continuously heard
â€œ¿�Awayin the Mangerâ€•and other Christmas carols.
She was found to be depressed. She was treated with
antidepressants and neuroleptics and took her own
discharge. Her general practitioner later reported that she
was much better.

Case 4

A 46-year-old man, with no family or personal history of
psychiatricillness,whowasbrightand articulate,developed
severe deafness after a viral infection of the inner ear. He
was suicidal and treated successfully for depression. Three
years later he developed tinnitus, which was worse on the
right side; he began intermittently to hear a popular song
as if through headphones. He felt for a time reassured that
his hearing might be coming back, but once again he became
depressed, with early-morning wakening; treatment with
phenelzine and chlorpromazine gave good results.

Case 5

An 86-year-oldwoman,married,withseveredeafness,had
no personal or family history of psychiatric illness, and had
worked as an executive secretary in the City for 40 years.
She had become completely deaf ten years previously,
although had rehabilitated fully. During the last five years
she had developed tinnitus, and then began to hear tunes
and songs from the 1920s. Amused and entertained by the
music, she only complained when her hallucinations broke
up into short musical phrases (like a scratched record). To
alleviate her discomfort she would try to sing along with
her musical hallucinations. EEG showed a right temporal
focus. She responded badly to carbamezapine and was
discharged six months later unchanged.

Case 6

A 79-year-old woman who had been hearing singing and
music for about a year had, a few weeks before psychiatric
referral, begun to hear voices telling her to move house and
kill herself. On examination she was found to be deaf,
depressed, with early awakening, and some suicidal
thoughts; she had been taking amphetamines for about
25 years (started as treatment for depression). She recovered
on trifluoperazine, tailing off the amphetamines. The voices
disappeared completely but she could still hear music. On
follow-up three years later she could still hear music but
was untroubled by it.

Discussion

Caution must be exercised in the interpretation of
data of mixed provenance. This must not be allowed,
however, to obscure the fact that the sample of
subjects with musical hallucinations reported in this
paper is probably the largest thus far, and also that
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suggests a dissociation between musical hallucinations
and the putative mechanisms linked to hallucinatory
voices in schizophrenia which, as expected, seem to
be related to the dominant hemisphere (Bazhin eta!,
1975; Trimble, 1987).

This paper has little to say with regard to the
differential diagnosis of musical hallucinations,
except that, occasionally, subjects with true palm
acusis (Jacobs eta!, 1973; Malone & Leiman, 1983)
(like the second case of HÃ©caen& Ropert (1963))
might be misdiagnosed as suffering from genuine
musical hallucinations.

Conclusions

Musical hallucinations are rare. They seem to
be more common in women and this sexual
predominance is unlikely to have resulted from
sampling bias. Ear disease, deafness, and brain
disease seem to play a major role in their aetiology.
Brain disease tends to affect, as neuropsychology
would dictate, the right or non-dominant hemisphere.
It is likely the factors such as psychosis and
personality traits play only a minimal role in the
development of most musical hallucinations.
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