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VIDEO Improvement of voicing in patients
with Parkinson’s disease

by speech therapy
Bert J.M. de Swart, MA; S.C. Willemse, MA; B.A.M. Maassen, PhD; and M.W.I.M. Horstink, MD, PhD

Abstract—Speech therapy in PD patients, focusing on an increase of phonatory–respiratory effort, has adverse effects
because it raises vocal pitch and laryngeal muscle tension. The authors’ approach, the Pitch Limiting Voice Treatment
(PLVT), increases loudness but at the same time sets vocal pitch at a better level. In this study, the Lee Silverman Voice
Treatment (“think loud, think shout”) and PLVT (“speak loud and low”) are compared. Both treatments produce the same
increase in loudness, but PLVT limits an increase in vocal pitch and prevents a strained or pressed voicing.

NEUROLOGY 2003;60:498–500

Respiratory and laryngeal dysfunction lead to voice
problems in patients with PD.1 PD patients have soft
voices because they have both decreased expiratory
power and increased laryngeal resistance to air flow,
requiring greater respiratory effort to generate a
loudness similar to that produced by healthy people.2
Furthermore, the vocal folds close insufficiently and
cause air wastage, producing a soft, hoarse voice,
whereas rigid vocal cords result in an increase in
pitch, the perceptual correlate of voice frequency.2-5

Most authors assume that these voice problems are
caused by hypokinetic–rigid respiratory and laryn-
geal muscles.2,3

The basic mechanism for increasing loudness is to
increase subglottal air pressure and thus improve
vocal fold vibration. This is the basis of the Lee Sil-
verman Voice Treatment (LSVT), which increases
loudness by augmenting phonatory–respiratory ef-
fort (“think loud, think shout”) in PD patients with
hypofunctional voice problems.1,6 Great expiratory ef-
fort, however, increases laryngeal muscle tone and
vocal pitch, which result in a high-pitched, strained,
pressed or screaming sound.1,7 These adverse effects
can make the voice less intelligible and even socially
embarrassing. Because one can change pitch with
minimal effects on loudness, we developed the Pitch
Limiting Voice Treatment (PLVT). This therapy
(“speak loud and low”) is comparable with the LSVT

but from the very outset prevents an increase of
vocal pitch and thereby of laryngeal muscle tone and
laryngeal resistance.

In this study, we compare the instruction “loud”
from the LSVT with the instruction “loud and low”
from the PLVT by measuring the effects on loudness
and vocal pitch. To determine whether high expira-
tory effort influences the vocal fold vibration or the
duration of phonation, both duration of vowel phona-
tion and stability of phonation by percentage jitter
were measured.

We hypothesize that both treatments significantly
increase loudness, whereas in PLVT, pitch will show
values that are near those of the ideal pitch, that is,
the minimum fundamental frequency (F0) one can
produce heightened with 5 semitones.8

Methods. Subjects. Thirty-two consecutive PD outpatients
with mild and severe voice disorders participated (table). PD was
diagnosed according to the UK Brain Bank PD criteria. Excluded
were patients with severe, hardly intelligible dysarthria, hearing
impairment, dementia (Mini-Mental State Examination score
�25), concomitant neurologic disorders, depression, or “on–off”
phenomena. Patients who had undergone treatment by a speech
therapist in the previous year were excluded because of possible
confounding effects of therapy. All patients were taking their
usual antiparkinsonian medication (see table).

Procedure. The session, which lasted about 30 minutes, con-
sisted of an explanation of the procedure without revealing the
purpose, the making of a phonetogram, and the performance of
three tasks: sustaining vowel “ah” phonation for as long as possi-
ble, reciting the months, and reading a short passage (two sen-
tences—the same for all patients—were selected from around the
middle of the text for analysis).

Patients performed all tasks twice and under the following
conditions: 1) spontaneous (“the way you speak at home”); 2) with
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Web site. Go to www.neurology.org and scroll down the Table of Con-
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the instruction “think loud, think shout”; and 3) with the instruc-
tion “speak loud and low.”

If patients were not successful after verbal instruction, a dem-
onstration was given and one extra attempt was allowed. In all
tasks, patients were stimulated to produce as much volume as
possible. Conditions 2 and 3 were alternated after every patient to
divide possible effects of learning and fatigue over the two
instructions.

With a Marantz CP 230 cassette recorder (Marantz Europe,
Eindhoven, the Netherlands) and a Sony ECM stereo microphone
(Sony Benelux B.V., Badhoevedorp, the Netherlands), all speech
tasks were recorded on audiotape (XLII Maxell 60) while patients
were sitting on a comfortable chair. The phonetogram was made
while the patient was standing in front of the decibel meter (Bruel
& Kjaer 2225; Nærum, Denmark). The mouth-to-microphone dis-
tance was set at 30 cm for all measurements.

Acoustic analysis. Loudness, pitch, jitter, and duration were
analyzed with software for speech analysis (Kay 4300B). The
louder of the two productions in every condition was selected and
digitized at a sampling frequency of 10 kHz by a DASH AD/DA
converter (Kay 4300B). Pauses and repeats were removed from
the digitized signals so that comparable speech samples were re-
ceived from all patients.

Pitch was calculated by hand on the basis of the oscillogram,
because for some patients, the software program could not dis-
criminate between hoarseness and chest voice.

Jitter, that is, cycle-to-cycle frequency perturbation, as a vari-
able of voice quality was measured only in sustained vowel phona-
tion.9 Jitter values in other tasks are influenced by intonation. For
jitter we used the advised sampling frequency of 40 kHz.10

Statistical analysis. The effects of the instructions “think
loud, think shout” and “speak loud and low” are compared with
each other and with the patient’s baseline performance (spontane-
ous speech) for all tasks using multivariate analysis-of-variance
tests with repeated measures design. Because multiple compari-
sons are made for loudness and pitch, the Bonferroni correction is
applied (� � 0.01).

Results. For measurement values and statistical output levels, see
tables 2 and 3 on the Neurology Web site; go to www.neurology.org.

Loudness. Both LSVT and PLVT bring out an immediate and
significant increase in loudness for all tasks compared with spon-
taneous speech.

Pitch. Compared with spontaneous speech, LSVT increases
pitch significantly in all tasks and PLVT only in reciting. Com-
pared with LSVT, PLVT results in a significantly lower pitch,
except for sentence 2. In women, the pitch in the PLVT is even
equal to the ideal value as deduced from their phonetogram
(figure).

Duration of sustained vowel phonation. Neither LSVT nor
PLVT results in a significant change in the duration of sustained
vowel phonation compared with spontaneous speech.

Jitter in sustained vowel phonation. Both LSVT and PLVT
diminish the jitter significantly compared with spontaneous
speech, and there is no difference between LSVT and PLVT.

Discussion. We examined 32 PD patients with
voice problems to investigate whether the instruction
to speak loud and low (PLVT) limits the adverse
effects of increasing loudness, that is, increase in
pitch and a strained or pressed voice, by producing
greater expiratory–phonetory effort, that is, by
shouting (LSVT).2

The normal relation between greater expiratory–
phonetory effort and rise in pitch is typically re-
vealed when reading. With LSVT and PLVT,
patients read with relatively little acoustic energy;
this is accompanied by a similarly restricted rise in
pitch compared with other tasks (see table 2 on www.
neurology.org). Both LSVT and PLVT result, even after
a simple instruction, in an immediate, significant, and
similar improvement in loudness in all tasks.

However, LSVT raises pitch in all tasks, whereas
PLVT prevents a rise in pitch in all tasks except for
reciting. In women, the level of pitch remains in the
optimal area and is even equal to F0 of healthy
people.8

Table Demographic data

Data Men Women

No. 17 15

Mean age, y (range) 58 (36–75) 62 (55–70)

Mean time since diagnosis, y (range) 9 (1–14) 11 (1–18)

Mean UPDRS III speech (range) 2.2 (1–3) 2.4 (1–3)

Therapy, no. of patients 16 15

Dopamine agonist, no. 12 13

Levodopa, no. 9 10

Anticholinergics, no. 2 1

Amantadine, no. 6 8

Selegeline, no. 6 7

UPDRS � Unified Parkinson’s Disease Rating Scale.

Figure. Vocal pitch (Hz) for sustained
vowel phonation, reciting, and reading
(sentences 1 and 2) in spontaneous,
Pitch Limiting Voice Treatment
(PLVT), and Lee Silverman Voice
Treatment (LSVT). White columns �
spontaneous; gray columns � PLVT;
black columns � LSVT.
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Compared with spontaneous speech, both PLVT
and LSVT significantly reduce jitter. Jitter values
even decrease to values of healthy people.9 This nor-
malization indicates a more regular vocal fold vibra-
tion with less frequency variation in the voice,
implying an increase in voice quality.9

The duration of sustained vowel phonation does
not show significant changes. Thus, the increase in
loudness was not obtained at the expense of shorter
duration.

PLVT has proved to be successful in practice.
PLVT is as easy and effective as LSVT for improving
loudness and jitter, but the rise in pitch is absent or
limited in PLVT. Patients prefer PLVT because it
reduces the risks of a strained, pressed, or screaming
sound and it normalizes pitch. The advantages of
PLVT seem to be caused by the facts that speaking
with a low voice prevents a rise in laryngeal muscle
tone, which results in both lower laryngeal resis-
tance and less rigid vocal cords.2,7 The lower laryn-
geal resistance also explains why patients report
that PLVT costs them less energy than other treat-
ments. By means of further study, we will determine

the long-term effects of PLVT following intensive
treatment.
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Creatine monohydrate in DM2/PROMM
A double-blind placebo-controlled clinical study

C. Schneider–Gold, MD; M. Beck, MD; C. Wessig, MD; A. George, MD; H. Kele, MD; K. Reiners, MD; and
K.V. Toyka, MD

Abstract—The efficacy and safety of creatine monohydrate (Cr) in patients with myotonic dystrophy type 2/proximal
myotonic myopathy were studied in a small placebo-controlled double-blind trial. Twenty patients received either Cr or
placebo for 3 months. After 3 months, there were no significant differences of muscle strength as assessed by hand-held
dynamometry, testing of maximum grip strength, Medical Research Council scoring, and the Neuromuscular Symptom
Score between the two groups. Some measures indicated trends toward mild improvement with Cr. Myalgia improved in
two patients.

NEUROLOGY 2003;60:500–502

Myotonic dystrophy type 2 (DM2), also known as
proximal myotonic myopathy (PROMM), is an as-yet-
untreatable multisystemic myopathy similar to the
classic type of myotonic dystrophy (DM1).1 DM2/
PROMM is associated with a huge CCTG repeat ex-
pansion on chromosome 3q.2 Patients with DM2/
PROMM are more handicapped by myalgia and
proximal weakness than by myotonia. Some patients

experience exhaustion and marked increase of pain
at rest.1 Fluctuations of weakness, myotonia, and
muscle pain are common.

A beneficial effect of creatine monohydrate (Cr) sup-
plementation on muscle weakness and exercise intoler-
ance has been shown not only in healthy individuals3,4

but also in various myopathies.5,6 In myopathies, mus-
cle Cr and phosphocreatine (PCr) were found to be
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