
The most prevalent form of Parkinsonism, Parkinson’s 
disease (PD), is caused by the degeneration of dopa-

mine-producing neurons in the substantia nigra.[1] There 

are numerous motor symptoms in PD.[2] Hypokinetic dys-
arthria is a commonly used term for speech disorder that 
is one of these motor symptoms. Although this disorder is 
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ABSTRACT
Numerous disabling motor and non-motor symptoms occur during Parkinson’s disease (PD), including speech disorders, often 
referred to as hypokinetic dysarthria. PD is the most common cause of this type of dysarthria. About 90% of PD patients experi-
ence hypokinetic dysarthria, which is exacerbated as the disease progresses and makes it very difficult for other people to under-
stand the person with PD. This disorder is characterized by a monotonous speech pattern, reduced and monotonous loudness, 
decreased stress, a breathy or hoarse voice quality, an increase in speech rate, rapid repetition of phonemes, and impreciseness in 
consonant production. However, patients may also have sensory symptoms including inaccurate perceptions of their own loud-
ness and decreased awareness of speech problems. Hypokinetic dysarthria in PD may not only result from dopamine degeneration 
in the nigrostriatal pathway but also from disturbances in the motor and somatosensory systems. All speech components, such as 
phonation, articulation, respiration, resonance, and prosody should be assessed carefully in PD patients with hypokinetic dysar-
thria. Taking medical history, an oral motor assessment, a perceptual evaluation of speech characteristics, intelligibility, efficiency, 
and participation in communication all need to be a part of the assessment. The tasks of maximum phonation time, diadochoki-
netic rate, reading sentences, words, and passages, describing pictures, and spontaneous speech are used to assess the features of 
speech components and intelligibility. The evaluation should include physiological, acoustic, or imaging modalities as well. Speech 
therapy is typically the main treatment of speech problems in PD. The management of PD-related hypokinetic dysarthria basically 
focuses on speaker-oriented and communication-oriented strategies. In addition to these strategies, Augmentative Alternative 
Communication (AAC) should be considered in patients with severe dysarthria. Loudness, intelligibility, and sound perception may 
all significantly improve with the Lee Silverman Voice Therapy LOUD (LSVT LOUD) program which is an evidence-based program. 
The beneficial effect of pharmacological and surgical treatment approaches has not been proven in improving speech. Deep brain 
stimulation may carry the risk of the deterioration of speech as the illness progresses.
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seen in most of the patients in the later stages, it can also 
occur in the early period.[3] It can have a detrimental im-
pact on an individual’s quality of life by leading to social 
isolation, communication, and participation challenges.[4-6] 
Despite all these, it has been reported that few of patients 
sought to speech and language therapy.[7] The individuals’ 
lack of awareness about speech difficulties or the lack of 
speech and language therapists (SLT) in the region is two 
contributing factors to this situation. This study aims to 
give speech-language therapists and candidates a broad 
perspective by synthesizing information on the pathophys-
iology, assessment, and intervention of hypokinetic dysar-
thria associated with PD, to guide clinical applications, and 
to raise awareness of other health professionals working 
collaboratively.

Hypokinetic Dysarthria in Parkinson’s Disease
Parkinson’s disease is the most common cause of hypo-
kinetic dysarthria.[1] 89% of patients with PD experience 
some form of speech disorder, which becomes more se-
vere as the illness progresses and causes significant diffi-
culties in communicating with others.[6,8,9] Dysarthria is a 
motor speech disorder characterized by “abnormalities in 
the range, speed, strength, steadiness, accuracy or tone 
of movements required for speech production.” The pho-
natory, articulatory, respiratory, and prosodic components 
of speech are commonly observed to be impaired in hypo-
kinetic dysarthria.[10] Thus, speech disorders that are typi-
cally observed in PD include reduced loudness and stress, 
monoloudness, monopitch, breathy and hoarse voice, rap-
idly repeated phonemes, tendency for rapid or accelerated 
rate, imprecise articulation, respiratory deficiencies, and 
short utterances.[10-12] In individuals, rigidity, a limited range 
of motion, but occasionally rapid, repetitive movements, 
can be observed.[10]

Reduced vocal volume, monoloudness, monopitch, 
breathiness, and harsh voice quality are symptoms of pho-
natory impairments in individuals who have PD.[10] Indi-
viduals may also have voice tremor.[13] Hypophony is the 
most prominent characteristic of hypokinetic dysarthria 
in PD.[8] Hypophonia’s perceptual characteristics include 
reduced loudness and breathy voice quality.[14] Hypopho-
nia is frequently accompanied by pharyngeal, laryngeal, 
and thoracic muscle rigidity, which reduces respiratory 
support, weakens vocal fold adduction, and affects vocal 
resonance.[13]. Impaired self-monitoring and awareness re-
lated to reduced loudness may limit an individual with PD 
ability to increase loudness.[13]

Symptoms of articulation difficulties in individuals with PD 
are reduced range of motion and reduced articulatory con-

tact, which results in imprecise consonant sounds and re-
peated phonemes.[10] In addition, speaking rapidly distorts 
how consonants are produced.[15]

Speech i.e., nonfluent, monoloud, monopitch, and rapid is 
evidence of prosodic disturbances. Blockages or delayed, 
repetitive vowel phonemes are signs of speech initiation 
problems, and unnaturally prolonged pauses throughout 
the process affect the speech fluency, similar to the freez-
ing of walking, freezing of voice-speech can also be seen 
in this situation.[13,16] Some individuals have short rashes of 
speech.[10] These are related to attempting to produce lon-
ger utterances while providing less support for the breath, 
having vague articulatory contact, and employing a re-
duced range of motion.[13]

Individuals with PD may experience some respiratory prob-
lems as a result of a decrease in vital capacity.[15] A reduced 
respiratory cycle or reduced respiratory range of motion 
may result in shallow breath support for speech produc-
tion.[15]

Dysarthria in PD has a detrimental impact on individuals’ 
lives and their ability to communicate.[5,17] According to 
Miller et al. (2006)[5], communication problems in individu-
als with PD have a direct impact on socialization and cause 
anxiety and isolation in social situations. These undesirable 
conditions are not brought about by dysarthria alone. De-
creased levels of communicative involvement have been 
linked to negative judgments of speech disorders, reduced 
speech, exhaustion, linguistic, cognitive, and emotional is-
sues, and dysphagia. Despite the fact that many individuals 
had favorable experiences with speech therapy, some indi-
viduals felt that the social aspects of communication were 
not adequately addressed by speech interventions. It was 
stressed as a result that it is crucial to emphasize on not 
only speech components but also linguistic-cognitive de-
mands and psychosocial aspects of communication.[18]

Pathophysiology of Hypokinetic Dysarthria 
in PD
Dopaminergic and non-dopaminergic pathways have been 
suggested as potential contributors to the pathophysiolo-
gy of hypokinetic dysarthria in PD. PD’s motor symptoms, 
including speech abnormalities, emerge when the ni-
grostriatal route from the substantia nigra to the striatum 
is denervated.[19] The Cortico-Basal Ganglia-Cerebellar cir-
cuit has been associated with this neural pathway, accord-
ing to various studies.[19] The three main cerebrocortical 
dysfunctions during a speech in PD are over-activation of 
the bilateral dorsolateral prefrontal cortex and the rostral 
part of the pre-supplementary motor area inhibition of the 
primary motor cortex and cerebellum.[19] These variances 
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have led to hypokinetic dysarthria being linked to motor 
symptoms such as bradykinesia, rigidity, hypokinesia, and 
tremor.[20]

Non-dopaminergic mechanisms are another underlying 
cause of hypokinetic dysarthria in PD. The impairment of 
error detection or repair systems in the processing of sen-
sory feedback may potentially be related to the impairment 
in voice control in individuals.[3,21] Speech perception diffi-
culties are a sign of somatosensory input processing issues 
in the basal ganglia.[8,22] Poor control of speech production, 
particularly reduced vocal loudness, may be explained by 
the inadequate perception of speech volume and impaired 
sensory processing.[3,22,23] Individuals can increase their 
speech volume when direct auditory cues for loudness are 
presented.[20]

Assessment of Hypokinetic Dysarthria in PD
Assessment is the process of gathering reliable and accurate 
data regarding a situation, reaching a decision about the 
subject, and using the data to make conclusions.[24] A good 
dysarthria assessment should include formal and informal 
assessment methods. A case history analysis, observation, 
symptom identification, and data evaluation are used to 
perform an informal assessment.[25] Formal tests, often 
known as standardized tests, are assessments that include 
standardized administration and scoring methods.[24] Based 
on these methods, a protocol for PH-associated hypokinetic 
dysarthria assessment can be developed. The assessment 
protocol should focus on sensory-motor problems that im-
pair speech components such phonation, articulation, res-
piration, resonance and prosody. Case history, standardized 
tests, orofacial examination, the maximal phonation time, 
the diadochokinetic rate (DDK), and other necessary ele-
ments such as recording of speech samples (spontaneous 
speech, reading, picture description, and repetition), intel-
ligibility and consistency analysis, instrumental evaluation 
(phonatory aerodynamic system, videostroboscopy, naso-
meter, and acoustic measurements), having information re-
lated to individual-caregiver needs, demands and priorities, 
etc., (for evaluating psychosocial influence, participation 
in communication, communication effectiveness) and also 
evaluation of accompanying swallowing, cognitive-linguis-
tic problems should all be included in a comprehensive as-
sessment.[15,26]

The perceptual analysis method is the approach most 
frequently used in the assessment of motor speech disor-
ders. However, the assessment should also take other ap-
proaches into account. A comprehensive assessment of the 
acoustic, laryngeal, and aerodynamic systems should be 
conducted as part of the assessment of dysarthria.[10,27,28] To 

ensure the reliability of the acoustic assessment, the guide-
line prepared by Rusz et al. (2021) states that the recording 
setting, recording procedure, and acoustic data should be 
appraised according to certain standards. The assessment 
should just not limit its emphasis to speech-only compo-
nents. The assessment should also take into consideration 
the individual’s perception of how their speech impairment 
affects their ability to participate in communication during 
daily activities and their speech intelligibility.[10,28,29]

A case history may be the first step in assessing hypo-
kinetic dysarthria in individuals with PD. The presence 
of any concurrent conditions and the drugs prescribed 
should be questioned, in addition to the case history’s 
demographic profiles, and details regarding any visual, 
hearing, swallowing, saliva control, language, and cogni-
tive problems. Consideration should also be given to the 
individual’s expectations for therapy and their needs for 
communication.[10,29]

The structural and functional integrity of the orofacial 
mechanism can be assessed after gathering the case histo-
ry. Orofacial symmetry and oral motor abilities are assessed 
via a cranial nerve examination.[29] The control of involun-
tary movements is part of the oral motor examination, 
along with the symmetry of the face, lips, tongue, jaw, and 
velum at rest. Accuracy, range, strength, continuity, and 
speed are the main considerations while performing some 
tasks. Examination of reflexes can also be performed at this 
stage.[10]

The individual’s maximum phonation time is used to assess 
the individual’s voice quality, velar movement, and respira-
tory support.[1,10] Individuals are told to take a deep breath 
and maintain the/a/phoneme for as long as they can, with-
out straining, at a comfortable loudness and pitch on one 
breath.[28]

DDK is the measurement of an individual’s ability to per-
form rapid alternating muscle movements in a repetitive 
motion.[1] This test also assesses the rate and regularity of 
consonant-vowel repetitions (/pʌ/, /tʌ/, /kʌ/ or /pʌtʌkʌ/).
[28]. Additional characteristics that can be investigated in-
clude a range of motion, imprecise phoneme production, 
loudness, pitch, nasal emission, hypernasality, rhythm, 
and pause.[1] Sequential and changing movement rates 
are assessed as part of the DDK. The individual should 
be instructed to take a deep breath in and repeat the/
pʌtʌkʌ/syllables as rapidly and precisely as they can until 
instructed to stop. There are 12 repetitions required, and 
the task must be performed in one breath. The individual 
should be told to repeat the/pʌpʌpʌ/ syllables as quick-
ly as they can until instructed to stop for alternate rates 
of movement. The task must be performed in one breath 
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and for five seconds. Alternatively, syllable repetitions /tʌ/ 
or /kʌ/ can be used.[28]

The patient is instructed to count, read aloud, and speak 
spontaneously while their speech production is being per-
ceptually evaluated. These tasks are used to assess the pa-
tients’ nasal emission or hypernasality, any changes in loud-
ness or pitch, accentuation, pauses, accuracy, and speed of 
speech output.[29] For these tasks, reading recommenda-
tions range from 80 to 120 words printed in 24-point size. 
Individuals should be asked to talk about a topic of their 
choice, such as their hobbies, hometown, family, or early 
years. A minimum of 60–90 seconds should be assigned for 
the monologue. Picture description is a common alterna-
tive. Riddles or singing should be avoided.[28] These tasks are 
meant to ensure accuracy/consistency in acoustic analysis.

Acoustic assessments are performed in addition to per-
ceptual assessment. Praat and Computerized Speech Lab 
(CSL, model 4500; KayPENTAX, Lincoln Park, NJ) are two of 
the most used software tools for clinically assessing both 
speech and voice performance.[30] For the acoustic assess-
ment, a quiet room and a steady chair should be chosen. 
In addition, the audio signal’s quality should be examined 
(avoiding artifacts at 50 Hz), and ventilation sources such 
as open windows, doors, or air conditioners should be 
eliminated. A predetermined distance of 4–10 cm should 
separate the microphone from the lips and it should be po-
sitioned at a 45–90° angle from the front of the mouth. For 
individuals with hypokinetic dysarthria, a minimum pho-
nation time of 6 seconds is optimal in acoustic analysis. 14 
variables should be considered in the analysis, such as the 
fundamental frequency, shimmer, jitter, harmonic-to-noise 
ratio, DDK, and voice onset time.[27,28]

A variety of tests are used to examine speech difficulties 
in PD; The Movement Disorder Society Unified Parkinson’s 
Disease Rating Scale is one of these tests (MDS-UPDRS). 
Parts II and III of this test, which is administered by neu-
rologists, include questions about speech difficulties. Part 
II of the test questions the individual’s awareness of their 
speech, and Part III of the test includes a question that 
the doctor will score relying on the individual’s speech.
[31] Based on the results, a speech and language therapist 
may be consulted to conduct a comprehensive assess-
ment to consider any speech impairment. SLT commonly 
use the Frenchay Dysarthria Assessment to assess speech 
problems in individuals with dysarthria. The Robertson 
Dysarthria Profile is also used.[32] A specific assessment of 
intelligibility can be obtained by the listener transcribing 
the speaker’s speech and dividing the number of correctly 
understood words by the number of sentences.[33,34] One 
of the tests that make use of this mathematical method 

is the Assessment of Intelligibility of Dysarthric Speech.
[33] Tests are required to determine how dysarthria affects 
individuals’ psychological and social well-being. For in-
stance, the Voice Handicap Index evaluates the amount 
of functional, emotional, and physical problems individ-
uals have with their voices.[35] In addition, the Dysarthria 
Impact Profile was developed to assess how dysarthria 
affected the individual’s social and psychological well-be-
ing.[36]

Individuals’ communication participation and communica-
tion effectiveness are both impacted by speech problems. 
The Communicative Effectiveness Survey-Revised, which is 
specifically developed for PD, and the Communicative Par-
ticipation Item Bank, can be used to assess the above.[37,38] 
Individuals can then identify the communication situations 
in which they struggle the most.

The International Classification of Functioning, Disability, 
and Health (ICF) standards must be followed during eval-
uation. Evaluation carried out within the scope of ICF will 
serve as a guide in terms of determining the nature and 
severity of hypokinetic dysarthria, defining the disorder, 
figuring out how it affects one’s quality of life, health, and 
socialization, providing prognostic information and plan-
ning the intervention.[25]

Intervention of Hypokinetic Dysarthria in PD
Hypokinetic dysarthria can be managed with intervention 
for restorative or compensatory purposes. Speech therapy, 
pharmacotherapy, and surgical procedures such as deep 
brain stimulation (DBS), thalamotomy, pallidotomy, and 
vocal cord augmentation are all potential treatments avail-
able for hypokinetic dysarthria caused by PD.

Speech Language Therapy
There is currently a lack of access to speech therapy for the 
treatment of hypokinetic dysarthria, which is present in the 
majority of individuals with PD.[39] Speech therapy should 
be delivered more frequently and earlier.[3] The goal of the 
intervention is to improve individuals’ communication in 
all PD processes so that the underlying problems can be 
addressed, and individuals can engage in family and social 
life.[13] The management of PD-related hypokinetic dysar-
thria mainly focuses on speaker-oriented and communi-
cation-oriented strategies. In addition to these strategies, 
Augmentative Alternative Communication (AAC) should 
be considered in patients with severe dysarthria.

Speaker-oriented strategies basically include tradition-
al dysarthria therapies and standardized interventions. 
Speaker-oriented strategies use the methods for improv-
ing intelligibility. Exercises used in traditional dysarthria 



167Sapmaz Atalar et al., Hypokinetic Dysarthria in PD / doi: 10.14744/SEMB.2023.29560

therapy for individuals who have PD include those that 
improve phonation, articulation, breathing, and prosody 
abilities.[40] Depending on the extent of the effect on the 
person, each component can be handled separately. Ex-
ercises such as “a” phonation as long and loudly as possi-
ble, prolonged “a” phonation by changing the pitch, and 
instrumental biofeedback may be advised for the pho-
nation component.[1] Over-articulation and intelligibility 
drills may be suggested for the articulation component.
[1] Pacing boards, intonation profiles, contrastive stress 
drills, and chunking utterances into syntactic units can 
be considered for the prosody component.[1,10] Speaking 
shortly after exhaling, ceasing phonation early, and the 
optimal breath group are all advised for the respiratory 
component.[1]

As standardized speaker-oriented strategies, it is pos-
sible to execute an intervention that uses exercise-fo-
cused approaches such as Lee Silverman Voice Therapy 
LOUD (LSVT LOUD), SPEAKOUT! ® or Expiratory Muscle 
Strength Training (EMST). Interventions that emphasize 
re-amplification, self-monitoring, feedback, and atten-
tion to effort are the main approaches.[13] An effective, 
certified, and standardized intervention approach for 
speech therapy in PD is called LSVT LOUD.[41] 1-h inten-
sive sessions take place 4 times a week for 4 weeks.[41] 
Although LSVT LOUD is a widely used therapy method, 
the homework assignments and generalization exercis-
es are customized to each individual in order to improve 
motivation, engagement, and neuroplasticity.[42] The 
most effective treatments for hypophonia have been 
demonstrated to be intensive ones, such LSVT, and it has 
been noted that the loudness is maintained for at least 2 
years following the treatment.[43] Following LSVT and re-
spiratory therapy, individuals with PD exhibit less mono-
pitch in terms of pitch. Consequently, LSVT can result in 
the generalization of positive effects across the entire 
speech production system (including voice, intonation, 
articulation, and rate).[43] The Parkinson’s Voice Project 
SPEAKOUT! ® method of loudness is another highly ef-
fective and widely used method. It is a brand-new form 
of therapy that may be used with either one-on-one or 
group support and involves raising the cognitive load.
[44] However, it was discovered that EMST was successful 
in enhancing speech breathing.[12] Contrarily, traditional 
speech treatment tends to focus on more speech com-
ponents, is low-intensity, and does not systematical-
ly address the sensory processing issues linked to the 
self-perception of loudness of individuals with PD.[42] 
Rate control is one of them, and it can improve listener 
perceptions, especially when used in combination with 
a loud voice.[13] There is a need for further randomized 

controlled trials despite the fact that speech therapy is 
effective for hypokinetic dysarthria in PD.

Communication-oriented strategies are often used along 
with speaker-oriented strategies. Communication-oriented 
strategies aim to improve understanding between speaker 
and listener including the elimination of background noise, 
establishing eye contact and gesturing active listening, 
identification of the topic before beginning conversation 
and reducing communication distance.[45]

AAC treatment approaches including speech-generating 
devices or communication applications for portable devic-
es may help in patients with the severe dysarthria.[46]

Pharmacological Treatments
Pharmacological treatments for hypokinetic dysarthria in 
PD are controversial in terms of their effectiveness.[3] Al-
though it was stated that voice and speech parameters 
(such as speed, intensity of movement, and pitch ranges) 
may be favorably improved, it is concluded that the advan-
tages did not include communication or intelligibility.[13] 
Furthermore, according to some researchers, long-term, 
high-dose levodopa treatment may impair speech fluen-
cy.[47]. Levodopa load may result in deteriorating speech, 
articulation, rhythm, intelligibility and rate.[3] The disease, 
length of treatment, and stage of the disease are the pri-
mary factors that affect how speech components react to 
L-dopa.[3]

Surgical Procedures
Thalamotomy, one of the surgical procedures, is no longer 
used since it has a negative impact on speech.[19] The pos-
itive and negative effects of posteroventral pallidotomy 
on hypokinetic dysarthria in PD are debatable.[8,48,49] Fur-
thermore, motor limb impairment is more responsive to 
DBS than dysarthria. A number of speech problems can be 
brought on by stimulation of the target and nearby struc-
tures.[19] However, low frequency in traditional subthalamic 
nucleus DBS (STN-DBS) or adaptive DBS can be used to al-
ter neurostimulation parameters to improve speech.[50] In 
conclusion, it seems that the potentially harmful synergis-
tic effects of levodopa and STN-DBS happen over time and 
subsequently contribute to the deterioration of speech as 
the illness progresses.[3]

Conclusion
The speech components that are affected by hypokinetic 
dysarthria caused by PD must be determined in order to 
give an effective service. Assessments on the individual’s 
awareness of their experience of dysarthria are considered 
to be beneficial in addition to focusing on speech com-
ponents. Individuals with PD with hypokinetic dysarthria 
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should also be evaluated for their ability to engage in social 
and familial interactions through communication, too. As-
sessing language, cognition, emotional, and other factors 
that may affect communication in individuals with PD may 
be crucial for intervention planning, even though dysar-
thria is not the only condition that affects communication 
involvement abilities. The effect of surgical and pharma-
cological interventions on speech is a subject of debate. 
Behavioral approaches are still effective treatments for hy-
pokinetic dysarthria, particularly the LSVT.[8] It is critical to 

not overlook the speech impairments that individuals with 
PD experience. A multidisciplinary approach should be 
used, and the therapy process should include caregivers 
or communication partners. In addition, environmental 
regulations are recommended. Since PD is a neurodegen-
erative illness, assessment and treatments might need to 
be administered and provided on a frequent basis. Fig. 1 
shows the algorithmic approach for managing PD-related 
hypokinetic dysarthria.

Case History

Neurological Examination

MDS-UPDRS Part II-III

Impaired Speech Abilities

Referral to a speech and 
language therapist

Speech and Language Therapy
- Speaker-Oriented Strategies

Lee Silverman Voice Treatment (LSVT)
Traditional Dysarthria Therapy

- Communication-Oriented Strategies 
- Augmentative and Alternative Communication (AAC) 

Speech and Language Evaluation
- Case history
- Orofacial examination
- Speech assessment (Evaluation of respiratory, phonatory, articulatory, resonance and prosodic skills individually)

o Speech and language sample
o Maximum fonation time
o Diadochokinetic rate 
o Intelligibility and consistency analysis
o Standardized tests (i.e. Frenchay Dysarthria Assessment, Assessment of Intelligibility of Dysarthric Speech)
o Instrumental evaluation (nasoendoscopy, videostroboscopy, nasometry, acoustic measurements, etc.)

- Linguistics-Cognitive/swallowing assessment (where necessary)
- Review of medical evaluation data and reports
- Writing the evaluation report

Preserved Speech Abilities

Figure 1. Algorithmic approach for managing PD-related hypokinetic dysarthria.
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