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Clinicians are confronted with several
treatment options for which there are limited
data about efficacy. Some voice treatment
practices have broad acceptance, whereas
others, such as breathing exercises and

optimum pitch, are controversial. This paper
reviews what is currently known about the
efficacy of voice treatment and makes recom-
mendations for future studies of voice treatment
outcomes and efficacy.

any voice treatment techniques have been
M described for use with a variety of disorders

(Aronson, 1990; Boone & McFarlane, 1988;
Case, 1991; Colton & Casper, 1996; Prater & Swift, 1984;
Stemple, 1984; Wilson, 1987). Some techniques are
specific, and some are loosely organized principles; others
are eclectic, using a combination of strategies. Unfortu-
nately, speech-language pathologists have limited guidance
about the value of these treatment approaches.

This lack of information is primarily related to: (a)
limited evidence to support or to reject the effectiveness of
voice treatment and (b) a confusing mix of data and
opinion in much of what has been reported (Blood, 1994;
Hillman, Gress, Haugraf, Walsh, & Bunting, 1990; Reed,
1980; Yamaguchi et al., 1993). For example, Andrews
(1991) stated that voice treatment techniques described by
Andrews and Summers (1991a), Berry (1991), Burk and
Brenner (1991), Haskell (1991), and Saniga and Carlin
(1991) “have been used successfully,” although there are
no empirical data about the effectiveness of these tech-
niques. Such treatment outcomes have been referred to as
“expert opinion” or “As I do it” (Verdolini, Ramig, &
Jacobson, 1998, pp. 354, 371).

Much of what is known about the efficacy of voice
treatment is based on judgments by parents, clinicians, and
otolaryngologists. In a survey of a 10-year public school
voice program, Madison, Meadors, and Miller (1984)
reported that 45% of the parents felt their children’s voices
improved with treatment. Moran and Pentz (1987) found
that most otolaryngologists have a positive opinion about
voice treatment for children with vocal nodules. More
recently, Allen, Pettit, and Sherblom (1991) surveyed
otolaryngologists and speech-language pathologists about
the treatment of vocal nodules in children and adults. The
majority (87%) of the two groups believed that voice

treatment can frequently be effective in preventing
recurrence of vocal nodules.

Some surveys have identified commonly used treatment
techniques (Elias, Raven, Butcher, & Littlejohns, 1989;
Larson & Mueller, 1992; Madison et al., 1984; Mueller &
Larson, 1992; Shearer, 1972). Elias and associates (1989)
surveyed 244 speech-language pathologists in the United
Kingdom. Relaxation and voice exercises were the
treatment techniques used most frequently for voice
disorders. Shearer (1972) reported that “preference for the
most effective approach varied according to the clinician”
(p- 220). Some clinicians preferred using music, singing,
and humming; others preferred relaxation; and still others
used Froeschels’ chewing method for treatment of voice
problems. In a survey of seven speech clinicians, Madison
and associates (1984) found that identification and elimina-
tion of vocal abuses was the preferred treatment approach
for children with voice problems.

Two published surveys (Larson & Mueller, 1992;
Mueller & Larson, 1992) identified reduction of vocal
abuse and hard glottal attack, counseling, and relaxation
techniques as the preferred voice treatment approaches for
both children and adults. Table 1 shows the rankings as
reported in Larson and Mueller’s (1992) survey of 66
Professional Service Board accredited clinical programs.
Similar results were reported by Mueller and Larson
(1992) for 146 members of ASHA’s Voice and Voice
Disorders Special Interest Division. Despite the wide-
spread use of these techniques, limited data are available
about their effectiveness.

The National Center for Voice and Speech (1994)
indicated seven voice treatment methods were commonly
used by speech-language pathologists: confidential voice,
resonant voice, flow mode, accent, vocal function exer-
cises, Lee Silverman Voice Treatment (LSVT), and
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TABLE 1. Preference rankings of voice treatment approaches
used by speech-language pathologists.

Approach Rank

Counseling

Vocal abuse elimination

Hard glottal attack elimination
Relaxation

Changing loudness

Pushing

Yawn-sigh

Ear training

Establishing new pitch

Digital manipulation

O © oo N O~ WN =

—_

Note. Adopted from “A national survey of voice therapy practices
and techniques” by G. W. Larson and P. B. Mueller, 1992. Texas
Journal of Audiology and Speech Pathology, 18, pp. 14—16.

facilitating techniques, such as digital manipulation and
yawn-sigh.

At present, the type of voice treatment depends on diag-
nostic category, client characteristics, and the clinician’s
preference(s) (Verdolini-Marston, Burke, Lessac, Glaze, &
Caldwell, 1995). Clinicians are confronted with several
treatment options for which there are limited data about
efficacy. Clinical practice should be guided by data about
outcome; it should be based on what is proven, not on what
is popular. This paper reviews what is currently known
about voice treatment techniques and discusses issues of
voice treatment outcomes and efficacy.

Review of Voice Treatment
Techniques and Outcomes

Summaries of the 49 treatment efficacy studies for
voice problems published between 1965 and 1998 are
listed in Table 2. From 1965 to 1989, only 16 studies were
published. There were many years in which no studies
about the efficacy of voice treatment were published.
Specifically, these years were 1966—-1969, 1971-1975,
1977-1978, 1980-1981, 1985-1987, and 1989. The
number of studies published increased sharply in the
1990s; 33 studies were published. The largest outlet for
research about voice treatment is the Journal of Voice.

Accent Method

The accent method is based on accentuated, rhythmic,
speech production in association with abdominal-
diaphragmatic breathing. This eclectic method for voice
treatment has been used for both voice and fluency
disorders. It is designed to: (a) increase pulmonary output,
(b) reduce glottic waste, (c) reduce excessive muscular
tension, and (d) normalize the vibratory pattern during
phonation (Koschkee, 1993). In this method, development
of abdominal-diaphragmatic breathing and accentuated
rhythmic vocal play are emphasized. The National Center
for Voice and Speech (1994) described the specific training
hierarchy as including “work on physiological abdominal
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movements to facilitate airflow during phonation. Sound is
subsequently superimposed as gentle pulses. Learners are
then encouraged to become aware of the abdominal move-
ments and a sense of alternating “release’ and contraction.
Following these initial training phases, utterances are then
produced rhythmically on /hu/. There is an emphasis on
whole body movements to avoid developing new tensions.
The program continues with nursery rthymes or similar
rhythmic material and finally, to conversational speech” (p.
8). Smith and Thyme (1976) reported that the accent method
was effective in increasing vocal intensity, frequency range,
and general intelligibility. Effectiveness of this method also
has been investigated by Kotby, Shiromoto, and Hirano
(1993), Fex, Fex, Shiromoto, and Hirano (1994), and Leddy,
Samlan, and Poburka (1997).

In a study of three healthy subjects with no history of
voice problems, Kotby and associates (1993) found that
accent method exercises accentuated abdominal diaphrag-
matic breathing, raised fundamental frequency, and
increased air flow rates and sound pressure level. These
results suggested that the accent method was effective in
increasing airflow across the glottis, which is considered to
be important in modifying vocal fold function.

Fex and associates (1994) treated 10 clients with
functional voice disorders using the accent method.
Acoustical measures of pitch perturbation quotient,
amplitude perturbation quotient, normalized noise energy
for 1-4 kHz, and fundamental frequency showed significant
improvement following treatment.

Leddy and associates (1997) treated three clients with
hyperfunctional voice problems and vocal nodules with the
accent method of treatment. All three clients reported fa-
vorable outcome on questionnaires developed by the
American Speech-Language-Hearing Association (1995,
1997).

Confidential Voice

This treatment technique was described by Colton and
Casper (1996) as using the softest intensity one can
produce, much like the voice used to exchange a confi-
dence with a friend when one does not wish others to hear.
Verdolini-Marston and associates (1995) compared
confidential and resonant voice treatment (see below) for
13 women with vocal nodules. There was evidence of
benefit from treatment when pre- and posttreatment
measures of auditory perceptual status, phonatory effort,
and laryngeal appearance were compared with those of
subjects who received no treatment (control group). The
results suggested that compliance factors affected the
outcome of treatment but not treatment type (confidential
vs. resonant voice treatment). Leddy and associates (1997)
used confidential voice treatment for three clients with
hyperfunctional voice problems and vocal nodules. All
three clients reported improvement.

Digital Manipulation

Boone and McFarlane (1988) believe that digital
manipulation of the larynx can be effective in reducing
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laryngeal musculoskeletal tension. This technique is
outlined in Table 3. Other writers also have recommended
this treatment technique for problems of vocal hyperfunc-
tion (Aronson, 1990; Case, 1991; Colton & Casper, 1996;
Stemple, 1984). Recently, Roy and Leeper (1993) reported
the results of manual laryngeal musculoskeletal tension
reduction treatment of 17 clients with functional dysphonia
of unknown severity. There was a significant change in
voice function in the majority of clients within one
treatment session. Perceptual measures of voice during
speech and vowel prolongation were consistently more
likely to be rated as normal following treatment. Acoustic
measures of voice confirmed significant improvements in
jitter, shimmer, and signal-to-noise ratio. Fourteen of the
17 clients were rated as having near normal voice or only
mild dysphonia following treatment. Roy (1993) also
reported improvement in perceptual, acoustic, and video-
laryngoendoscopic measures of voice production in a 64-
year-old male following eight sessions of voice treatment
using digital manipulation.

Hydration

These treatments are often used to treat voice disorders
including those associated with polyps and vocal nodules.
Treatment includes ambient humidification, direct steam
inhalation, elevated intake of water or other hydration
fluids, mucolytic drug administration, and nose breathing
(McFarlane & Watterson, 1990; Sataloff, 1987a, 1987b;
Verdolini-Marston, Sandage, & Titze, 1994). Avoidance of
drying conditions and agents such as dry environments;

TABLE 3. Instructions for digital manipulation of the laryngeal
areas.

Encircle the hyoid bone with the thumb and middle finger,
working them posteriorly until the tips of the major horns are
felt.

Exert light pressure with the fingers in a circular motion over the
tips of the hyoid bone and ask if client feels pain, not just
pressure. It is important to watch facial expression for signs of
pain or discomfort.

Repeat this procedure with the fingers in the thyrohyoid space,
beginning from the thyroid notch and working posteriorly.

Find the posterior borders of the thyroid cartilage just medial to
the sternocleidomastoid muscles and repeat the procedure.

With the fingers over the superior borders of the thyroid
cartilage, begin to work the larynx gently downward, also
moving it laterally at times. One should check for a lower
laryngeal position by estimating the increased size of the
thyrohyoid space.

Ask the client to prolong vowels during these procedures,
noting changes in quality or pitch. Clearer voice quality and
lower pitch indicate relief of tension. Because these procedures
are fatiguing, rest periods should be provided.

Once a voice change has taken place, the client should be
allowed to experiment with the voice, repeating vowels, words,
and sentences.

Note. From Clinical voice disorders by A. E. Aronson (1990). New
York: Thieme (pp. 314-315).
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smoke; alcohol, caffeine, and other diuretics; antihista-
mines; drying nasal sprays and decongestants, and mouth
breathing also may be recommended.

In a double-blind placebo-controlled study of six
women with vocal nodules or polyps, Verdolini-Marston
and associates (1994) found significant improvement in
voice and laryngeal appearance following both placebo
(control) and hydration treatments. However, greater
improvements were obtained with the hydration treatment.

Lee Silverman Voice Treatment

Lee Silverman Voice Treatment (LSVT) is designed to
increase phonatory effort, reduce vocal fold bowing, and
improve loudness. It has been used to treat voice problems
associated with Parkinson disease and multiple sclerosis,
which are progressive neurological diseases. LSVT is an
intensive program of treatment consisting of 4 sessions per
week for 1 month. The focus of treatment is increasing
loudness, maximum phonatory effort, high treatment
effort, and voice awareness. Treatment progresses from
simpler tasks to more complex speech drills. Fox and
Ramig (1997) reported that vocal sound pressure level and
self-perception of speech and voice in 30 men and women
with Parkinson disease “provide a clear motivation for
considering a treatment program designed to increase vocal
loudness, such as the LSVT” (p. 91). Smith, Ramig,
Dromey, Perez, and Samandari (1995) compared the
effectiveness of two types of treatment, one to increase
respiratory effort only (R) and LSVT (respiration and
phonation) for 45 individuals with Parkinson disease. No
improvement was observed in the R-only group, but the
LSVT treatment group showed improvement on laryngo-
stroboscopic variables: less glottal incompetence and no
significant change in supraglottal hyperfunction. Similar
results for these same individuals were reported by Ramig,
Countryman, Thompson, and Horii (1995) for acoustic and
perceptual measures. Ramig and Dromey (1996) studied
treatment-related changes in aerodynamic and glotto-
graphic characteristics and found significant change in
individuals who received LSVT but did not find changes
following R-only treatment. In a review of treatment for
dysarthria, Yorkston (1996) agreed that LSVT is effective.
Ramig, Countryman, O’Brian, Hoehn, and Thompson
(1996) reported data to support the long-term (12 months)
effects of LSVT. Recently, Ramig (1997) stated that many
clients with Parkinson disease who were treated with
LSVT were able to maintain speech improvements for 2
years without additional treatment. Verdolini (1997)
described LSVT for a 45-year-old male with multiple
sclerosis and dysarthria. The dysarthria was characterized
by unintelligibility, “tight and spastic” voice and articula-
tion, and inconsistent hypernasality (p. 34). By the end of
the 4-week LSVT program, posttreatment measures
indicated some improvement, although the approach seems
more effective for Parkinson disease. The degenerative
nature of Parkinson disease and multiple sclerosis suggests
the need for long-term follow-up to determine effectiveness.
According to Hillman and associates (1990), “voice treat-
ment for disorders that are degenerative is controversial since
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there is no expectation for recovery of function, or that any
improvements secondary to SLP intervention will be
maintained in the long term” (p. 308). On the other hand,
Johnson and Pring (1990) believe speech-language
pathologists should reevaluate their negative attitudes
about speech treatment for clients with Parkinson disease.

Pushing

First described by Froeschels in 1943, this method is
used to increase glottal closure and thus reduce glottal
inefficiency. More recently, Boone and McFarlane (1988),
Colton and Casper (1996), and Wilson (1987) described
the use of pushing exercises. Pushing activities include
pushing down on the chair, pushing against the wall, and
the like. These activities facilitate closure of the glottis and
a lower-pitched voice (Colton & Casper, 1996). Pushing
exercises were used by Yamaguchi and associates (1993)
to treat 29 clients with glottal incompetence. Pre- and
posttreatment measures based on perceptual and acoustic
analysis, stroboscopic examination, and phonolaryngo-
graphy “support the efficacy of this technique in select
cases of glottal incompetence” (p. 256). They warn that
overcompensation resulting in hyperfunction should be
avoided. In other words, pushing exercises should be used
with caution: “patients should be selected carefully and
during the course of treatment, monitored for any signs of
hyperfunction that could result in additional laryngeal
problems” (p. 256). Yamaguchi and associates (1993)
indicate other voice treatment approaches may provide
equally good, or even better, results than pushing exercises
because: (a) complete glottal closure is not always neces-
sary or in some cases even desirable for normal voice, (b)
overcompensation could result in undesirable strain and
trauma, and (c) pushing is inappropriate for individuals
who have vocal fold hemorrhage or adequate closure of the
posterior glottis.

Reciprocal Inhibition

In reciprocal inhibition the client is taught relaxed
responses to anxiety-evoking situations after identifying a
hierarchy from least to most anxiety evoking. The client
then begins by using the relaxed responses in the least
anxious situation and works his or her way up the hierar-
chy. Gray, England, and Mohoney (1965) described the
use of reciprocal inhibition in the treatment of vocal
nodules in an adult woman. Following treatment, laryngeal
examination indicated “complete laryngeal recovery,” and
the client reported a general reduction in anxiety.

Relaxation

Several authors have commented on the beneficial
effects of relaxation for treatment of hyperfunctional voice
problems (Boone & McFarlane, 1988; Case, 1991; Colton
& Casper, 1996; Prater & Swift, 1984; Stemple, 1984;
Wilson, 1987). Blood (1994) described a voice treatment
protocol using a computer-assisted biofeedback device for
hyperfunctional voice disorders with two women with

vocal nodules. The relaxation component was not associ-
ated with clinically significant improvements in voice;
“although relaxation may serve as an adjunct to the
treatment process, there is no evidence that specific general
relaxation techniques were necessary” (p. 64). Blood
concluded that “for subjects with environmental stresses,
providing basic relaxation training may alleviate stress and
complement the overall treatment package” (p. 64).
Traditional voice treatment may promote general relax-
ation because of its typical components of vocal hygiene
and counseling about vocal abuse. Gordon, Pearson, Paton,
and Montgomery (1997) reported that relaxation resolved
dysphonia resulting from vocal misuse or abuse in 69 of
200 (25%) patients.

Resonant Voice Treatment

According to Verdolini-Marston and associates (1995)
resonant voice treatment involves vibratory sensation on
the alveolar ridge and other facial areas that arises, in part,
from an acoustic tuning of the supraglottic cavities to the
glottal source spectrum. In this treatment, the focus is on
the production of voice with anterior oral vibratory
sensations in the context of easy phonation (Verdolini et
al., 1998). It is usually produced with relatively complete
anterior posterior closure of the vocal folds during phona-
tion. Resonant voice treatment has been used for hyper-
functional and hypofunctional voice problems. This type of
treatment is also used in the theater and classical music.
Resonant voice treatment was compared to confidential
voice treatment for vocal nodules by Verdolini-Marston
and associates (1995). The type of treatment was unrelated
to outcome, although there was evidence of benefit from
treatment when pre- and posttreatment measures were
combined for treatment and control subjects. Resonant
treatment was used to treat four clients by Leddy and
associates (1997). The clients reported the treatment was
effective.

Vocal Function Exercises

Vocal function exercises are designed to restore
balance, strength, and ease of phonation. The exercises
focus on specific muscles identified as weak or hyperac-
tive, or muscle groups as impaired. Pitch glides and
sustained high or low pitches may be used for pitch and
adduction of related muscles (National Center for Voice
and Speech, 1994). Stemple, Lee, D’ Amico, and Pickup
(1994) studied the efficacy of vocal function exercises in
35 adult women with no history of voice disorders or
laryngeal pathology. Subjects were randomly divided into
experimental, placebo, and control groups. Treatment
consisted of exercises designed to improve laryngeal
control. Objective analysis including acoustic, aerody-
namic, and videostroboscopic measures indicated signifi-
cant changes for the experimental group after 4 weeks of
vocal function exercises. There were no significant
changes in the control and placebo groups. More recently,
Andersson and Schalen (1998) reported on 30 clients with
psychogenic voice disorders who were treated using a
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combination of vocal exercises and training in communica-
tion skills. A structured telephone interview was used to
determine the results of treatment. During the interview,
voice quality was informally evaluated. Most of the clients
were satisfied with treatment (91%) and did not report
relapses (88%).

Voice training typically includes vocal exercises to
lower the larynx because an elevated position of the larynx
is frequently associated with functional dysphonia charac-
terized by hyperfunctional and exaggerated vocal fold
adduction. Elliot, Sundberg, and Gramming (1997) studied
the physiological aspects of vocal exercise for lowering the
larynx in seven subjects; two had hyperfunctional dyspho-
nia. A multichannel electroglottograph was used to measure
the vertical position of the larynx. The results indicated that
vocal exercise caused substantial lowering of the larynx.

Vocal Hygiene

Vocal hygiene is a term first used by Froeschels (1943)
for appropriate use of the voice to prevent hyperfunction
and excessive laryngeal musculoskeletal tension. Vocal
hygiene is based on the assumption that vocal abuse often
contributes to voice problems and that elimination or
reduction of vocal abuse helps to restore normal voice.
Vocal hygiene has become an important part of most voice
treatment programs for children and adults (Andrews &
Summers, 1991b; Aronson, 1990; Boone & McFarlane,
1988; Case, 1991; Colton & Casper, 1996; Prater & Swift,
1984; Stemple, 1984; Wilson, 1987). However, McNamara
and Perry (1994) in a national survey of school-based
speech-language pathologists found that more than 80% of
the respondents did not have vocal abuse prevention
programs primarily because of time constraints and the low
incidence of or the low priority assigned to voice problems.
Several reports have indicated that vocal hygiene programs
are effective for preventing and eliminating vocal abuse as
well as improving voice in children and classroom teachers
(Aaron & Madison, 1991; Chan, 1994; Cook, Palaski, &
Hanson, 1979; McFarlane & Watterson, 1990; Nickel,
Middleton, & Brand, 1992; Nilson & Schneiderman, 1983).

Yawn-Sigh

Boone and McFarlane (1988) believe “the yawn-sigh is
a powerful voice therapy technique for patients with vocal
hyperfunction” (p. 184). The yawn-sigh method is de-
signed to lower the position of the larynx, widen the
supraglottal airway, and produce a more relaxed voice. In
yawning, the larynx lowers, which reduces excessive
laryngeal strain and facilitates easy airflow and phonation.
It is often combined with other voice treatment techniques.
This technique has been described by Case (1991), Colton
and Casper (1996), and Prater and Swift (1984).

The physiologic and acoustic effects of the yawn-sigh
technique in eight normal subjects with no history of
laryngeal disease or a voice problem were studied by
Boone and McFarlane (1993). They found that after the
yawn and during the sigh condition, seven of the eight
subjects lowered the larynx, retracted and elevated the
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tongue, had some pharyngeal widening, and produced a
more breathy voice with lowering of the second and third
formats. Boone and McFarlane concluded that the yawn-
sigh is a useful technique for reducing vocal hyperfunction.
Xu, Ikeda, and Komiyama (1991) used a modification
of the yawn-sigh method, the yawning breath pattern
(YBP), with 91 clients who had voice problems associated
with vocal nodules, recurrent laryngeal nerve paralysis, and
incomplete glottal closure. This method involves yawning
during exhalation and keeping the diaphragm and lower chest
in a sustained extended state. Reportedly “about one-third of
the patients mastered the YBP perfectly, and their symptoms
improved satisfactorily” (p. 76). The relationship between
mastering YBP and laryngeal condition is unknown. The
effectiveness of YBP for incomplete glottal closure is
difficult to understand because hypofunctional problems
typically require techniques to increase glottal closure.

Discussion of Voice Treatment
Efficacy

Answers to questions such as “Does voice treatment
work?” or “Is one treatment more effective than another?”
are at best tentative. Although there is some research to
support the effectiveness of the accent method, confidential
voice, digital manipulation, LSVT, vocal hygiene, pushing,
relaxation, resonant voice, vocal function exercises, and
the yawn-sigh technique, essentially no research is avail-
able to support or refute some of the other more commonly
used techniques to treat voice disorders such as flow mode
treatment and ear training. The popularity of these tech-
niques is interesting in view of the paucity of available
data. In other words, there is a disparity between popularity
and evidence of effectiveness. The studies reviewed here
vary relative to the speaker, diagnosis, treatment focus and
intensity, study design, and method of reporting outcomes.

Most studies support the value of treatment for voice
problems. There are limited data about negative results and
no detailed information (Andersson & Schalen, 1998;
Blager, Gray, & Wood, 1988; Bridger & Epstein, 1983;
Carding & Horsley, 1992; Hufnagle & Hufnagle, 1984;
Koufman & Blalock, 1982, 1988; Woo, Casper, Colton, &
Brewer, 1994; Xu et al., 1991). It is possible that negative
findings tend not to be published because authors chose not
to submit negative findings or editors chose not to publish
them. Robey (1998) considers this a publication bias or the
file-drawer problem. Hufnagle and Hufnagle (1984) found
“that therapy for dysphonia associated with nodules is best
managed by procedures other than those manipulating pitch”
(p. 99). More recently, Woo and associates (1994) reported
treatment results for 62 clients with a variety of voice
disorders after laryngeal surgery. Twelve clients had no
voice improvement, but “excellent voice improvement”
was reported for 22 clients.

Speaker Variables

Variables related to speakers are likely to affect the
results of treatment for voice disorders. These variables
include number of subjects studied, age, and gender.
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Number of Subjects. There is considerable variability in
numbers of subjects across studies, ranging from 200
(Gordon et al., 1997) to single case studies (Fisher &
Logemann, 1970; Glaze, 1996; Gray et al., 1965; Roy,
1993; Schneider, 1993; Trullinger, Emanuel, Skenes, &
Malpass, 1988; McFarlane, 1988; Verdolini, 1997).
Twenty-six of the studies had less than 20 subjects.

Age of Subjects. Most studies about the efficacy of
voice treatment have been of adults. This is noteworthy
because less is known about the frequency of occurrence of
voice disorders in adults than in children (Ramig &
Verdolini, 1998). Furthermore, age was not reported in
some studies (Gordon et al., 1997; Leddy et al., 1997).

Only four studies have focused on children, involving a
total of 385 school-age children (Cook et al., 1979; Deal,
McClain, & Sudderth, 1976; Nickel et al., 1992; Nilson &
Schneiderman, 1983). These studies examined vocal
hygiene and treatment of vocal nodules and hoarseness.
There is disagreement about treating children for voice
problems. Sander (1989) believes in a less aggressive
pursuit of voice treatment for children because: (a)
childhood vocal nodules usually disappear by puberty,
especially among males, and (b) intervention often is either
unnecessary or is of no permanent value. Furthermore,
Sander suggests vocal hygiene programs “seem harmless
enough” but could “if pursued aggressively, instill in
children the mistaken conviction that the larynx is a far
more fragile instrument than it typically is” and create a
population of “phonophobics” (p. 100). On the other hand,
Kahane and Mayo (1989) advocate early identification,
prevention, and treatment of voice disorders in children.
More recently, Andrews (1993) recommends intervention
for preadolescents and adolescents engaged in recreational
pre-professional or professional voice use. Case studies
about treatment of four children and adolescents with voice
problems have been reported by Glaze (1996) and Peppard
(1996). These case studies described treatment approaches
that were effective.

Gender of Subjects. Studies on the prevalence of voice
disorders do not usually include data about gender. Dobres,
Lee, Stemple, Kummer, and Kretschman (1990) found that
laryngeal pathologies were more common in boys, but
Herrington-Hall, Lee, Stemple, Niemi, and McHone (1988)
found that voice problems and laryngeal pathologies were
more common in women.

Of the studies listed in Table 2, more females received
treatment for voice problems. Gender was not specified in
three studies (Drudge & Philips, 1976; Gordon et al., 1997;
Leddy et al., 1997). Only one study examined differential
effects of treatment for males and females; the results of
treatment were better for females (Koufman & Blalock,
1982). The influence of gender on treatment outcome is
largely unknown.

Treatment Methodologies

Difference in clinical outcome studies of voice treat-
ment are related to several factors. These factors include
focus of treatment and length and duration of treatment.

Methodology or Focus of Treatment. The focus of

treatment varies greatly from study to study. Some are
broadly based voice treatment programs (Blager, Gray &
Wood, 1988; Bridger & Epstein, 1983; Carding & Horsley,
1992; Deal et al., 1976; Gordon et al., 1997; Kitzing &
Akerlund, 1993; Koufman & Blalock, 1982, 1988; Lancer,
Syder, Jones, & Le Boutillier, 1988; McFarlane, 1988;
McFarlane, Holt-Romeo, Lavorato, & Warner, 1991;
Schmidt & Andrews, 1993; Robertson & Thomson, 1984;
Schneider, 1993; Treole & Trudeau, 1997; Trullinger et al.,
1988; Woo et al., 1994). Some studies focus on a single
type of voice treatment. Studies are reported by principal
method of treatment in Table 4. Others do not indicate the
type of treatment (Bridger & Epstein, 1983; Carding &
Horsley, 1992). Studies of this sort provide no way to
determine which aspects of treatment are having an effect.
All of these factors make it difficult for clinicians to
determine which clients are most appropriate for a given
treatment. Only four studies compared various treatments.
Smith and associates (1995) and Ramig and associates
(1995, 1996) compared respiration, and voice and respira-
tion (LSVT), treatment for Parkinson disease. LSVT was
more effective than respiration-only treatment. Verdolini-
Marston and associates (1995) studied the effectiveness of

TABLE 4. Efficacy studies arranged alphabetically by principal
treatment and chronologically by year of publication.

Principal

Treatment Author(s) Year
Accent method Smith & Thyme 1976
Kotby et al. 1993

Fex et al. 1994

Confidential Verdolini-Marston et al. 1995
Hydration Verdolini-Marston et al. 1994
Lee Silverman Voice Ramig et al. 1995
Treatment (LSVT) Smith et al. 1995
Ramig & Dromey 1996

Ramig et al. 1996

Ramig 1997

Verdolini 1997

Manual tension Roy 1993
reduction Roy & Leeper 1993
Pushing Yamaguchi et al. 1993
Reciprocal inhibition Gray et al. 1965
Relaxation Blood 1994
Gordon et al. 1997

Resonant Verdolini-Marston et al. 1995
Vocal function Stemple et al. 1994
exercises Andersson & Schalen 1998
Vocal hygiene Cook, Palaski, & Hanson 1979
Nilson & Schneiderman 1983

McFarlane & Watterson 1990

Aaron & Madison 1991

Nickel, Middleton, & Brand 1992

Boone & McFarlane 1993

Chan 1994

Yawn-sigh Boone & McFarlane 1993
Yawn breathing Xu et al. 1991

pattern (YBP)
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confidential voice versus resonant voice treatment. Results
were unrelated to type of treatment. Leddy and associates
(1997) compared accent, confidential, and resonant voice
treatment for speakers with hyperfunctional voice prob-
lems and nodules. Improvement in functional voice use
based on patient report was reported for all three methods
of treatment.

Length and Duration of Treatment. Few studies
provided data about intensity and duration of treatment
(Aaron & Madison, 1991; Cook et al., 1979; Gordon et al.,
1997; Gray et al., 1965; Nickel et al., 1992; Ramig &
Dromey, 1996; Stemple et al., 1994). The inconsistency in
reporting intensity of treatment makes it difficult to
compare results across studies. In some studies number of
sessions was reported, whereas others reported hours,
weeks, or months of treatment. The range of the extent of
treatment spanned from 4 (Aaron & Madison, 1991), to 51
sessions (McFarlane & Watterson, 1990). Some studies
reported length of sessions while many did not (Blood,
1994; Carding & Horsley, 1992; Kitzing & Akerlund,
1993; McFarlane et al., 1991; Ramig et al., 1995; Roy,
1993; Schneider, 1993; Smith et al., 1995; Smith &
Thyme, 1976; Treole & Trudeau,1997; Trullinger et al.,
1988; Verdolini-Marston et al., 1994, 1995). The range of
duration of treatment sessions was from 30 minutes to 3-1/2
or 4 hours (Robertson & Thomson, 1984). Furthermore,
intensity of treatment varied from concentrated periods of
intervention (e.g., five sessions for 5 consecutive days)
(Verdolini-Marston et al., 1994) to extended periods of less
intensive treatment (3 to 7 months) (Yamaguchi et al.,
1993). Several of the studies did not report information
about the duration of treatment (Blager et al., 1988;
Bridger & Epstein, 1983; Fisher & Logemann, 1970;
Hufnagle & Hufnagle, 1984; Kotby et al., 1993; Koufman
& Blalock, 1982, 1988; Lancer et al., 1988).

There are great differences across studies and clients in
the average treatment time reported for adults with vocal
fold paralysis. McFarlane and associates (1991) reported
that adults with vocal fold paralysis required a mean of 9
hours treatment with a range of 3 to 24 hours. Larson and
Mueller (1992) reported that adults with vocal fold
paralysis required longer treatment times, specifically a
mean of 17.5 and range of 5 to 40 hours.

Diagnostic Condition

The etiologies of the voice problems treated were
heterogeneous and included vocal nodules, functional
voice problems, laryngeal nerve paralysis, Parkinson
disease, and multiple sclerosis (see Table 2). It is possible
that voice treatment does not produce similar results for
different etiologies. As yet, the extent to which etiology
influences the effectiveness of voice treatment is unknown,
although Colton and Casper (1996) believe “recognition of
the correct etiology is essential for proper treatment” (p. 13).
It is also important to consider that polyps and intracondal
cysts may be mistaken for nodules (Colton & Casper,
1996). This may lead to inflated reports of vocal nodules in
treatment studies. Of the studies reviewed, the most
frequently reported etiology was vocal nodules (15 of 49).
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This is consistent with the findings of Dobres and associ-
ates (1990) and Herrington-Hall and associates (1985),
who reported that vocal nodules occurred more frequently
than other laryngeal pathologies. Some studies did not
specify etiology (Smith & Thyme, 1976; Woo et al., 1994).

Boone and McFarlane (1993), Kotby and associates
(1993), and Stemple and associates (1994) studied the
effects of voice treatment techniques on speakers with no
history of voice problems or laryngeal disease. The extent
to which these results might differ for speakers who have
voice problems and laryngeal disease was not considered.
Stemple and associates (1994) suggest the efficacy of these
approaches should be studied with subjects who have voice
problems.

Duration of Symptoms. Information about the duration
of the symptoms is important because usually the earlier
the voice problem is identified the more positive is the
prognosis for improvement (Colton & Casper, 1996). Few
studies have reported the duration of the voice problem
(Blood, 1994; Gray et al., 1965; Koufman & Blalock,
1988; Ramig et al., 1995, 1996; Roy & Leeper, 1993;
Schneider, 1993; Smith et al., 1995; Verdolini-Masterson
etal., 1994, 1995).

Nature and Severity of the Problem. Limited informa-
tion has been provided about the nature and severity of
voice problems, especially before voice treatment. It is
possible that the outcome of treatment is related to the pre-
treatment status of the voice, but this cannot generally be
ascertained based on published reports.

Design of Study

Several strategies have been used to study the treatment
of voice disorders (see Table 2). Specific design features of
voice treatment research from the 1940s to 1996 have been
described by Verdolini and associates (1998). Ramig and
Verdolini (1998) draw attention to the need for “high-
quality experimental designs” to study the effectiveness of
voice treatment (p. S112).

Prospective Designs. According to Behrman and
Orlikoff (1997) treatment “efficacy can only be measured
under controlled experimental conditions, whether in a
single subject or group design” (p. 13). The treatment
versus no-treatment design requires random assignment of
clients to treatment and no-treatment groups. There are
limited data about the outcome of individuals treated and
not treated for voice problems (Johnson, 1991). Only seven
studies (Andersson & Schalen, 1998; Carding & Horsley,
1992; Chan, 1994; Robertson & Thomson, 1984; Stemple
et al., 1994; Verdolini-Marston et al., 1994, 1995) used no-
treatment or placebo control groups. The findings of these
studies indicate that experimental groups show more
improvement than no-treatment or placebo groups. For
example, Stemple and associates (1994) reported signifi-
cant changes for the experimental group but none for the
control and placebo groups. The lack of no-treatment
control groups in many studies may be related to various
ethical concerns about withholding treatment. Single-
subject experimental designs were used by Schneider
(1993), Trullinger and associates (1988), and Blood
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(1994). This type of design is useful in developing and
modifying treatment, obtaining information about appro-
priateness of treatment, and providing pilot data to justify a
group study to assess the efficacy of treatment. Enderby
and Emerson (1995) reviewed studies of voice treatment
and indicated single case studies provide evidence about
the effectiveness of voice treatment “with one individual.”

Retrospective Designs. Four studies were retrospective
(Bridger & Epstein, 1983; Lancer et al., 1988; Treole &
Trudeau, 1997; Woo et al., 1994). The limitations of
retrospective or ex post facto research are well known.
Among the limitations are: (a) reliability and validity of
data and (b) accuracy in extracting information from
clinical files (DePoy & Gitlin, 1994; Maxwell & Sataker,
1997; Portney & Watkins, 1993; Schiavetti & Metz, 1997).

Questionnaires. Recently, client questionnaires have
been used to assess the effect of voice treatment for vocal
nodules and vocal fold paralysis. Leddy and associates
(1997) compared the outcome of three types of voice
treatment for 10 speakers with hyperfunctional voice
problems and vocal nodules. Confidential voice treatment,
resonant voice treatment, and the accent method were
studied. All 10 speakers reported considerable or maximal
gains on questionnaires developed by the American
Speech-Language-Hearing Association (1995, 1997):
Functional Communication Measure of Voice Disorders
and Treatment Outcomes in Voice. Details were not provided
about the outcome measures based on stroboscopy and
electrography. Colton and Casper (1997) assessed the
outcome of treatment for 45 speakers with vocal fold
paralysis. Twenty-two speakers received voice treatment, and
23 had surgery. Client responses to questionnaires before and
after treatment indicated that both groups improved. Differ-
ences between groups were not described. Andersson and
Schalen (1998) used structured telephone interviews to
determine clients’ satisfaction with treatment. Several issues
related to validity and reliability were discussed.

Questionnaires are inevitably subjective and on their
own offer little evidence of treatment efficacy. In addition,
it is difficult to determine to what extent patient reports
about the effect of voice treatment are influenced by the
way patients have been treated by their clinicians. Studies
of treatment efficacy also need objective evidence to
support the effectiveness of treatment.

Methods of Reporting Outcome. Assessing the outcome
of voice treatment is difficult. Methods of assessment have
included a variety of subjective and objective measures of
voice.

Very few of the studies, only 6 of 49, reported success
rates by percentage of subjects treated (Bridger & Epstein,
1983; Deal et al., 1976; Gordon et al., 1997; Koufman &
Blalock, 1988; Woo et al, 1994; Xu et al., 1991). The
success rates ranged from 25% (Gordon et al., 1997) to
71% (Koufman & Blalock, 1988). For clinical decisions
about voice treatment, data are needed about percentages
of success for a treatment strategy for a specific disorder or
population.

Measures used to assess treatment outcome have
changed over time. Current studies usually report both
instrumental and perceptual measures. There has been an

increase in the use of instrumental measures in the 1990s
when compared with earlier research. This increase may be
related to increased awareness of limitations associated
with perceptual assessment of voice (Behrman & Orlikoff,
1997; Kent, 1996; Kreiman, Garrett, Kempster, Erman, &
Berke, 1993). Other recent trends are the use of experimen-
tal research designs, more focus on specific types of
treatment, and comparing different treatments (McFarlane
etal., 1991; Ramig et al., 1995, 1996; Smith et al., 1995;
Stemple et al., 1994; Verdolini-Marston et al., 1994, 1995).

Functional outcome measures may be useful for
measuring outcomes in voice disorders such as those
developed by ASHA (1995, 1997) and by Jacobson and
associates (1997). The Voice Handicap Index (Jacobson et
al., 1997) consists of 30 items and has 120 points maxi-
mum. It measures clients’ perceptions about the impact of
a voice disorder on functional, emotional, and physical
aspects of daily activities.

Summary and Conclusions

Treatment research is one of the most difficult types of
research (Minifie & Flower, 1994). Treatment outcomes
are affected by many factors, some of which are related to
the client and others related to the clinician, such as training,
experience, and preference of treatment technique(s). Thus,
it is not easy to design research to ensure that whatever
changes occur are the result of treatment. Nonetheless,
additional research is needed on the efficacy of voice
treatment. This need for continued research about the
treatment of voice problems has also been discussed by
Ramig and Verdolini (1998) and Verdolini and associates
(1998).

Many treatment techniques for voice disorders have
been proclaimed as effective although there are few data-
based studies about treatment. Despite a large number of
articles and books published in the last 10 years about
voice problems, there are very limited data about the
effectiveness of voice treatment and on which treatments
are the most effective. The heterogeneity of outcome
measures and inconsistent methods of reporting results
prevent predicting a percentage of success for a treatment
strategy used with a specific disorder or client population.
There are other problems such as (a) differences in etiology
of the voice problems; (b) small numbers of subjects; (c)
inadequate information about nature and severity of the
voice problems; (d) lack of appropriate control groups; (e)
failure to report frequency, extent, and/or duration of
treatment; (f) absence of long-term follow-up evaluations;
and (g) lack of information about subjects such as gender.
These problems should be avoided in future research.

Unfortunately, what is best for a specific client with a
voice problem continues to depend on the client’s symp-
toms and the clinician’s preferences. There is clearly a
need for data to support treatment decisions and the
procedures used to treat voice problems. Some procedures
may require less time to achieve the same outcome or have
better long-term outcomes than others. Some procedures
may be successful with a larger percentage of children and
adults with voice problems than others. Furthermore, a
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better understanding of voice treatment could have
implications for the prevention of voice problems.

Much more needs to be known about the efficacy of
treatment for voice problems. Future research regarding
treatment efficacy should consider the following issues: (a)
long-term effectiveness, (b) the extent to which severity
influences the effectiveness of treatment, (¢) treatment
versus no treatment, (d) comparative effects of different
forms of treatment, (e) efficacy of intensive voice treat-
ment, and (f) comparison of clients’ perceptions about
treatment effectiveness with objective outcome measures.
Fortunately, there is a recent trend toward recognition of
these problems, and careful, systematic experimental
evaluations of voice treatment are beginning to appear
(Ramig et al., 1996, 1998; Smith et al., 1995; Stemple et
al., 1994; Verdolini-Marston et al., 1994, 1995). If this
trend continues, researchers, clinicians, and clients all
stand to benefit.
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