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ABSTRACT

In neurospeech rehabilitation, compensation for loss of function takes place
through reorganization and renovation of neural connections over repeated
practice. Rehabilitation of motor speech skill lost to brain damage entails
neuroplasticity, the brain’s capacity to remodel itself as a response to training.
A critical point in neurospeech treatment protocol involves exercising
quantification, translated as frequency and duration of sessions as well as
actual number of task repetitions, which seems to be a key aspect in achieving
optimal therapeutic results. Quantification of exercising in speech-language-
pathology should be as clear and precise as it happens for example with
pharmacological prescription. Treatment efficacy ought to be based on
specific considerations for suitability instead of a wide range of general
methods, avoiding an ‘one-size-fits-all’ approach. This introductory discussion
underlines the need of team work in the application of systematic procedures
leading to optimal intervention choices.A combination of clinical outcomes with
empirical evidence from experimental investigations may be most feasible
through a collaborative effort between clinical facilities and research
institutions.

Introduction

The power of communication is demonstrated at all levels in every day talks,
professional exchanges, telephone and electronic-based conversations, public
address systems, and chats among friends. The most important tool of human
interaction is the ability of exchanging thoughts and ideas by oral means.
Despite technology advances and alternative methods, nothing can replace
human oral expression for transferring knowledge [1,2].

Negative effects of speech abnormalities include physical and emotional
problems that may result in socioeconomic disadvantages [3]. Ultimately,
unclear speech canaffect the ability to transmit messages effectively leading
to struggles that influence quality of life. All persons should be able to express
themselves, to create, and to disseminate their work regardless of differences
or challenges in performance [4].

Speech Intelligibility

Speech intelligibility is an indication of comprehensibility within an orally
transmitted message. This skill is frequently affected in neurospeech disorders,

termed as dysarthrias [5]. In neurologically-based speech dysfunction,
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complete remediation and recovery of optimal speech is
not always attainable. Nevertheless, functional
communication should be the goal. This means interaction
flowing, ensuring communicative exchange.

Optimization of speech through training is sustained by
purposeful communication and reinforced by natural
opportunities, valued by the individual [6,7]. As such,
clinicians should keepfunctional obijectives and social
inclusion at the forefront in neurospeech clinical
rationale. This includes goals achievable through
workable procedures, well connected with physiologic
components.

Neuroplasticity

Plasticity, or neuroplasticity, is defined as the brain’s
capacity to remodel itself as a response to training [8].
Brain’s function and structure can be changed through
biochemical and intercellular alterations, as well as via
behavioral methods. This occurs at several levels of the
nervous system, in addition to the cerebral cortex [9].
Commonly associated with young age, it can be also
verified in mature individuals [6].

Rehabilitation of motor speech skill lost to brain damage
entails neural adaptation associated with natural genetic
and biochemical aspects, independent from voluntary
actions; other changes have been identified with
cognitive elements as well as with behavioral training
[10,11]. This allows enhanced muscle activity, since motor
skill is supported by increased neuronal firing and the
recruitment of underused neural components [12]. Thus,
compensation for loss of function takes place through
reorganization and renovation of neurologic connections
[13].

Successful outcomes in speech rehabilitation have been
associated with exercising [8]. Repeated practices can
promote neurogenic connections, leading to longstanding
changes in the motor system, especially when it relates
to purposeful actions [14,15]. Apparently, brain
functional skills have dynamic characteristics, revealing
continuous possibilities of modification and adjustment by
experience. This seems to be particularly accentuated

with implementation of voluntary use of affected
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physiological components with functional meaning.
[10,15].

Exercising as a Brain Modification Agent

In spite of general recommendations regarding
exercising broad benefits, there is still a need of more
clear evidence of its efficacy in neurogenic based
conditions [16]. In fact, causal relationships are not yet
well understood, which limits estimations of half-life of
training, as it happens in pharmacological prescriptions
for example [14]. This contributes to make quantification
imprecise and sometimes inaccurate [28].

Neurospeech rehabilitation practices are task-oriented,
designed to target remediation of specific motor skills
[17]. This is accomplished using multiple principles of
neuroplasticity associated with effective practice,
including persistent application and relevance of the
targeted movement in the individual’s routine [8,13]. In
rehabilitation, neuroplasticity-related alterations are
achieved through intensive training/retraining of the
neuromuscular system, leading to structural and
functional changes [18-20]. Moreover, effective task
training should also involve continuously challenging
goals, building on previous gains [5,6,21].

Drill

Repetitive and systematic speech practice observing
specifically selected target and exercises, also called
drill, is essential in neurospeech rehabilitation [6].
Drilling has reportedly led to network reestablishment as
well as establishment of new connections, making
needed changes feasible [19,20]. As such, amount of
therapy is included under primary intervention principles
[22].

Although often associated with monotonous, repetitive
practices, conveying meaning and connotation to specific
tasks and materials drilling demonstrates to be
functional and pleasurable, leading to progress.
Abundant naturalistic opportunities should support
efficacy in implementation of treatment goals and
objectives, conducting to more prompt results and
generalization [6].

Additional aspects that should be considered in

neurospeech rehabilitation planning involve specificity of
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training and instruction. Clear directions and consistent
practice are also critical for best outcomes. Hence,
learning and relearning should be supported by
sufficient guiding and feedback, which also assist in
content retaining and automaticity of learned
components [23].

Exercise Quantification

A critical point in neurospeech treatment protocols
involves exercising quantification, which is translated as
frequency and duration of sessions as well as actual
number of task repetitions, a key aspect in achieving
optimal therapeutic results [24-26].

Despite unquestionability of neuro skills restoration by
means of persistent repetition, clear indications of
dosage may not be so substantial. Quantification of
exercising in Speech-Language-Pathology (SLP) should
be as clear as it happens for example with
pharmacological prescription [27]. Further, treatment
efficacy should be based on specific considerations for
suitability, instead of a wide range of general methods,
avoiding an ‘one-size-fits-all' approach. It seems like
quantification of dosage recommendations in nerospeech
rehabilitation has been challenging [27].

High dosage recommendations

Recommendations of massive task repetitions for
optimal rehabilitation outcomes are largely based in
animal research, which may not readily translate to
effects in humans [28,29]. The overall notion that an
increased number of repetitions is more effective in all
cases has been apparently also based on past seminal
investigations favoring high dosages [27]. More recent
research has generally validated this point [30].
Indications of benefits from high-frequency practice of
speech targets include quicker acquisition of the targets
and carryover of outcomes [31].

Dosage can be discussed in terms of intensity, frequency,
and duration [28]. Intensity, defined by Pomeroy and
colleagues as number of repetitions per or time per
session, is labeled as amount by Lang and colleagues.
Increasingly evidence suggests that amount or intensity
should be prioritized [27]. Amount or intensity of the

exercise required in animal studies has been reported to
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300-400 repetitions in order to acquire a motor skill
[28]. Again, this number likely does not translate directly
to humans, but does provide an illustration of intensity of
repetition.

However, a warning regarding general maximization of
repetition numbers is related to timing issues, such as risk
of poor outcomes of intervention close to brain injury
onset [22,32]. While not conclusive, there is the
suggestion that the first few hours and days may be a
sensitive period with higher dosage therapy being
counterproductive [27]. Further, confounding variables
should be considered when examining relevant outcomes
(e.g., strengthening results as opposed to skill
enhancement) [18,33].

Fatigue: Additional physiological aspects should also be
considered, such as weariness due to fatigue. This
frequently self-reported symptom is usually described as
tiredness that tends to increase in parallel with muscle
exertion [34]. Fatigue is a term related to the
overtaxing of the structures involved in the movement,
which can be perceived as irregularities in the
frequency, intensity, and quality of speech [6,35]. These
signs and symptoms can obviously impact speech
efficiency.

The Quest of Dosage

Finding consensus on clinically-oriented parameters is not
an uncommon challenge, as specific areas in
communication disorders face similar quests. For
example, recent systematic reviews on methods in
management of voice disorders, including some
associated  with  neurogenic  etiology, revealed
inconsistent information [36].

It is reasonable to anticipate variations in treatment
planning and associated recommendations with basis on
underlying causes, onset, and factors intrinsic to the
patient [5]. In many instances, loose referrals to
commonly used number of trials (e.g., 10-20 consecutive
repetitions) are prescribed [37]. Nevertheless, it
becomes increasingly clear that there is a need of
evidence-based reliable  support  for proper
recommendations of timing, frequency, and intensity of

treatment [36,38].
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Clinical and Social Significance

The wealthy of existing information, as well as
contemporary  expertise and evidence guiding
intervention in neurogenic-based speech disorders,
would justify well defined methods for dosage
recommendations.  Strong indications of  benefits
achieved through diverse dose levels are urgently
needed [22].

Further research is essential to develop evidence for
generation of treatment protocols, warranting rigorous
clinical methodology. SLPs should provide services that
are appropriate, solidly founded on clinical rationale
and research evidence.

Disturbances in the ability to produce intelligible speech
communication may incur in life opportunity barriers that
can lead to losses and disadvantages at personal and
vocational levels [39]. In fact, functional disabilities
imply limitations to perform within the environment [3].
According to the WHO’s (2001) classification of
disorders with basis on functional and social limitations,
disabilities should be contemplated from different levels
and perspectives: (a) structural level, (b) loss of function,
(c) functional restrictions, (d) social limitations for the
individual and (e) collective costs. As such, communicative
limitations due to speech dysfunction may impose
personal, interpersonal, and occupational restrictions
that ultimately may result in social losses and can be
disastrous. Consequences might include vocational and
economic difficulties, in addition to other effects such as
negative self-image, feelings of frustration, and social
hindrances [40].

Understandable speech is acritical element in individual
expression and in connecting with others. It is a means of
expressing needs and feelings, sharing intellectual
points, and controlling the environment. Hence, the
ability of oral expression must be understood within a
psychosocial context. In a society increasingly focused on
functional participation and  independent living,
treatment approaches should be based on scientific
evidence that includes reliable objective data as well as
realistic input from individuals who apply the strategies

in their own routine [7,41].
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Conclusions and Recommendations for the
Future

Possible approaches for obtaining further evidence
include using data generated in natural clinical settings,
in addition to trials reaching larger samples in controlled
studies. A combination of clinical outcomes with empirical
evidence from experimental investigations may be most
feasible through a collaborative effort between clinical
facilities ond research institutions. Such combined
resources can facilitate the establishment of systematic
procedures and the development of treatment
approaches to advance knowledge and application of
effective clinical procedures.

In order to meet the communication needs of a growing
population with neurologically-based speech disorders
[6], clinicians are challenged to provide efficient
services. This may not be a simple task, as consistent
recommendations of key treatment parameters such as
those related to exercising dosage, are not clearly
indicated in the literature.

This paper is an attempt to highlight the importance of
establishing reliable, consistent parameters and
measures associated with speech exercising criteria in
neurogenic-based speech disorders. It is therefore the
intent of the authors to stimulate a constructive discussion
on longstanding clinical procedures, perhaps originally
based on concepts that may seem arbitrary under more
current research practices and perspectives.

Therefore, the primary goal of this report was to
generate an overall scenario of current dosage
considerations for speech rehabilitation exercising. It is
our hope that this introductory discussion may be
considered when developing controlled studies in SLP
practices. Finally, this paper could inspire advances in
education about neurospeech rehabilitation.

The importance of providing effective services, based on
clear information, has been increasingly
recognized.Despite encouragement and expectations for
including more specific recommendations in treatment
protocols, there is great variability in implementation of
neurospeech exercising dosage.Accurate identification

of optimal dosing application for proper therapeutic
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procedures poses challenges even to experienced
clinicians, and consequent frustration of clients and
Significant Others (SOs). Although seeking controlled
research is fundamental for establishing efficient
methods to manage neurogenic-based speech disorders,
this discussion underlines the need of team work in the
application of systematic procedures leading to optimal
clinical choices.

A variety of dosage approaches and strategies have
been applied by SLP clinicians. The search for
therapeutic efficacy should move past conventionally
implied indications in neurospeech exercise
recommendations and emphasize evidence-based
supported methods.
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