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ABSTRACT

Purpose: The purpose of this study was to conduct a preliminary psychometric
evaluation of the speech item of the Movement Disorder Society—sponsored
revision of the Unified Parkinson’s Disease Rating Scale (MDS-UPDRS) Part Ill.
Method: Twenty neurologists specializing in movement disorders evaluated the
speech—unscripted and sentence reading—of people with Parkinson’s disease
(PD) on the MDS-UPDRS Part lll. The concurrent validity of the speech item
was evaluated by comparing the ratings to a previously collected estimate of
the speakers’ intelligibility during sentence reading. The reproducibility of the
ratings was evaluated in terms of reliability (intra- and interrater) and agreement.
Results: MDS-UPDRS Part Il speech ratings based on sentence reading were
moderately and negatively correlated with previously collected estimates of
intelligibility. No such relationship was found for MDS-UPDRS Part Il speech
ratings based on unscripted speech. Individual correlations for each rater
ranged widely, with some showing weak, negligible, or positive relationships
with intelligibility. Intrarater reliability was high, but interrater reliability was fair
for both speech tasks. Movement disorders specialists agreed on MDS-UPDRS
speech ratings, on average, less than 70% of the time.

Conclusions: A critical communication outcome—intelligibility during unscripted
speech—is not captured by MDS-UPDRS Part lll speech ratings, suggesting
weak concurrent validity of this widely used metric of speech function. The
reproducibility of MDS-UPDRS Part lll speech ratings across providers is fair.
These speech ratings may be insufficient to assess the speech function of peo-
ple with PD and identify those in need of speech services.

The speech symptoms of people with Parkinson’s
disease (PD) are heterogeneous, and all subsystems of
speech—phonatory, articulatory, and prosodic—may be
affected (Ho et al., 1999; Logemann et al., 1978). Pharma-
cological and surgical management of PD do not mean-
ingfully alleviate speech symptoms and may even cause
further deficits (Brabenec et al., 2017). Evidence-based
behavioral speech treatments, however, are available
(Behrman et al., 2020; Bryans et al., 2021; Ramig et al.,
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2001). Access to those treatments may depend on a neu-
rologist’s referral to a speech-language pathologist (SLP)
based on the neurologist’s determination that the patient’s
speech is sufficiently impaired to warrant intervention.

For people with PD, the standard clinical evaluation
of speech by neurologists—in particular, movement disor-
ders specialists—follows the Movement Disorder Society’s
revision of the Unified Parkinson’s Disease Rating Scale
(MDS-UPDRS) Part III (Goetz et al., 2008; Ramaker
et al., 2002). The 18-item MDS-UPDRS Part III motor
examination includes a single, global rating of speech
impairment. The speech item in the original UPDRS pro-
vided no specific instructions to the examiner and offered
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vague descriptions of how speech may be impaired at each
level of the 5-point scale. This item showed poor to ade-
quate reliability and was targeted for revision due to the
scale ambiguity and unclear instructions (Goetz et al.,
2007; Martinez-Martin et al., 1994; Richards et al., 1994).
In the revised MDS-UPDRS, the examiner is instructed to
assess the patient’s conversational speech and assign a
speech impairment score defined by deficits in “modula-
tion, diction, or volume” and the degree to which these
deficits affect intelligibility (Goetz et al., 2008). The valid-
ity and reliability of this revised speech item has not been
fully evaluated.

The concurrent validity of MDS-UPDRS Part III
speech ratings could be established by comparing them to
a criterion measure. Such a measure need not be identical
to the MDS-UPDRS Part III speech assessment but should
be a relevant, reliable, and valid measure of speech func-
tion. Because speech symptoms of PD are variable, the cri-
terion should capture impairment in any speech subsystem.
Reduced intelligibility is a common concern among people
with PD, with a notable impact on communicative func-
tion and well-being (Borrie et al., 2022; McAuliffe et al.,
2017; Miller et al., 2007). Intelligibility may deteriorate
due to impairment in any speech subsystem and with any
combination of symptoms. It is a critical speech outcome
closely tied to overall speech function and thus a compel-
ling criterion measure. Furthermore, prior research pro-
vides useful guides for reliably measuring intelligibility
(Abur et al., 2019; Dahl et al., 2024; Hirsch et al., 2022;
Stipancic et al., 2016), thus ensuring its suitability as a cri-
terion measure.

A prior study evaluated whether MDS-UPDRS Part
IIT speech ratings relate to the intelligibility of speakers
with PD and found a moderate negative correlation (Spencer
et al., 2022). A crucial limitation of this work is that a
single SLP with substantial expertise evaluating dysarth-
ric speech completed the ratings. The findings of this
study thus cannot be generalized to typical clinical use of
the MDS-UPDRS, that is, by movement disorders spe-
cialists without specific, comprehensive training in speech
assessment.

The clinical utility of a measure also depends on its
reproducibility. That is, its repeated use by the same rater
and across raters should yield similar results. Reproducibil-
ity can be assessed as reliability or agreement—two related
but distinct psychometric features that are important for
discriminative and evaluative purposes, respectively (de Vet
et al., 2006). As noted above, speech ratings on the original
UPDRS showed poor to adequate reliability (Martinez-
Martin et al., 1994; Richards et al., 1994), but neither reli-
ability nor agreement has been assessed for the revised
MDS-UPDRS Part III speech item.
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The purpose of this study was therefore to conduct
a preliminary psychometric evaluation of the speech item
of the MDS-UPDR Part III as rated by movement disor-
ders specialists, focusing specifically on the item’s concur-
rent validity and reproducibility. Neurologists who special-
ize in movement disorders evaluated speech samples of
people with PD using the MDS-UPDRS. These speech
ratings were compared to intelligibility scores to assess
concurrent validity. Intelligibility scores were based on a
robust estimate of intelligibility for each speaker calcu-
lated from transcriptions of sentence reading for a previ-
ous study (Dahl et al.,, 2024). The speech ratings were
also evaluated for their reliability—both intrarater and
interrater—and agreement. These analyses will help deter-
mine the psychometric properties of the MDS-UPDRS
Part III speech item, with the broader goal of determining
whether these ratings can be reasonably used for important
purposes such as monitoring the progression of speech impair-
ment, assessing the effects of treatment on speech func-
tion, identifying those in need of speech services, and col-
lecting high-quality data for research.

Method
Raters

Raters were 20 movement disorders specialists (12
cisgender women, eight cisgender men; age: M = 41.5 years;
SD = 9.3 years; range: 30-66 years), all of whom used the
MDS-UPDRS regularly in their clinical work. They had
an average of 10.8 years of experience evaluating people
with PD (SD = 9.2 years; range: 1-38 years). They were
recruited through the authors’ professional networks using
convenience and snowball sampling and through outreach
to movement disorders clinics in Massachusetts and Rhode
Island. All raters provided informed consent per the institu-
tional review board of Boston University (#2625).

Speakers

Speakers were 20 people with PD (10 females, 10
males'), originally selected from a database of speech
recordings at Boston University for a prior study on
speech intelligibility (Dahl et al., 2024). Speakers were, on
average, 66.6 years old (SD = 5.6 years, range: 54—
77 years) and had been diagnosed with PD 1-16 years
before their speech was recorded (M = 7.2 years; SD =
3.8 years). The speaker sample covered a wide range of
motor symptom and dysarthria severity, as described in

'0nly sex is reported, as gender information was not available for all
speakers.

Downloaded from: https://pubs.asha.org Boston University on 12/08/2025, Terms of Use: https://pubs.asha.org/pubs/rights_and_permissions



the original study (Dahl et al., 2024). All speakers provided
informed consent per the institutional review board of
Boston University (#2625) or the University of Washington
(#36181).

Speech Samples

Two types of speech samples were collected from
each speaker—(a) unscripted speech in response to a com-
mon conversational prompt (e.g., weather, travel, weekend
plans) and (b) a set of 11 sentences randomly generated
by the Speech Intelligibility Test (SIT; Yorkston et al.,
1996). The speakers were recorded while wearing a micro-
phone positioned 7 cm from the corner of the mouth at a
45° angle from the midline of the body. Recordings were
collected in either a sound-treated booth with an omnidi-
rectional condenser earset microphone (model MX153;
Shure) and QuadMic II pre-amplifier or in a quiet room
with a headset microphone (models WH20, WH20XLR,
SM35XLR; Shure) and handheld digital recorder (model
LS-10; Olympus). All recordings were sampled at 44.1
kHz with 16-bit resolution. Recordings were normalized
to the peak amplitude across the entire study sample with
a custom MATLAB script (Version 2022a; MathWorks).
This amplitude-normalization eliminated wide fluctuations
across recordings that could undermine the audibility of
some samples when played at a set listening volume, but
it maintained relative differences in amplitude between
speakers and speech tasks.

Intelligibility Estimates

Intelligibility can be estimated through various
approaches, and there is no consensus on a specific
protocol. We drew on prior work to select intelligibility
estimates that maximized objectivity and reliability—
important features of a criterion measure. Specifically,
we noted that (a) more listeners and more utterances
improve intelligibility assessment (Abur et al., 2019; Dahl
et al., 2024; Xue et al., 2023), (b) expert and inexperi-
enced raters are closely aligned in their assessment of
intelligibility (Abur et al., 2019; Dahl et al., 2024; Hirsch
et al., 2022), and (c) there is some evidence that intellig-
ibility of unscripted and read speech may be comparable
(Tjaden & Wilding, 2011; cf. a case study by Kempler &
Lancker, 2002).

With these considerations in mind, we selected intel-
ligibility estimates that represented the most robust and
reliable assessment of the intelligibility of each speaker in
our sample. These estimates were drawn from a previous
study on the accuracy of different approaches to assessing
intelligibility (Dahl et al., 2024). Specifically, intelligibility
was estimated as the percentage of words in 11 Speech

Intelligibility Test (SIT) sentences, mixed with multitalker
babble,” that were correctly transcribed by 10 listeners
enrolled in the prior study. Those listeners were five SLPs
with expertise in assessing dysarthric speech and five inex-
perienced listeners who were not SLPs. The intelligibility
scores of speakers in our sample ranged from 1% to 84%,
and these percentage-correct intelligibility scores served as
the criterion measure for the current study.

Rating Procedure

Remote study sessions were conducted with the 20
movement disorders specialists via Gorilla Experiment
Builder (gorilla.sc), an online behavioral experiment plat-
form. These raters used their own computer or tablet and
headphones to join an experimenter by videoconference.
They did so from a location that was, by the rater’s esti-
mation, at least as quiet as the setting in which they
would typically evaluate people with PD. The experi-
menter gave the rater instructions and then remained in
the videoconference call throughout the session to answer
questions and provide technical support.

Raters first played a brief recording of two people
not included in the study to set the volume to a comfort-
able level, which they maintained throughout the session.
Raters were then instructed to listen to each speech sam-
ple and rate the speech on the 0-4 scale of the MDS-
UPDRS Part III speech item. The definition of each level
of the scale was provided on the screen with each trial.
Raters were allowed to play each sample as many times as
they liked to mimic the flexibility of a clinical evaluation.

Raters evaluated all 20 speakers in two blocks of 20
speech samples each—one of unscripted speech and one of
SIT sentences.® Ratings of unscripted speech were col-
lected to mimic the typical process of evaluating speech
for clinical purposes with the MDS-UPDRS. Ratings of
SIT sentences, though not the typical task for the MDS-
UPDRS Part III speech item, were collected to allow a
more direct comparison with the SIT-based intelligibility
outcome.

The order of these blocks of ratings was counterba-
lanced across raters. The order of speech samples within
each block was randomized for each rater. One practice
sample from a speaker not included in the study was
presented at the start of each block to familiarize the rater
with the task. Four randomly selected samples were

>Multitalker babble was added at a signal-to-noise ratio of 0 dB to
minimize ceiling effects in the original study.

3Each speaker’s SIT sentences were concatenated into a single record-
ing for the rating procedure.
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repeated at the end of each block to measure intrarater
reliability. Raters thus evaluated a total of 50 speech sam-
ples, which took an average of 27.5 min (SD = 9.9 min;
range: 12-47 min).

Statistical Analysis

Statistical analysis was conducted in RStudio (Ver-
sion 2024.04.2; R Core Team, 2022). Statistical signifi-
cance, where applicable, was set a priori at a = .05 and
corrected for multiple comparisons with the Holm-
Bonferroni method (Holm, 1979). All statistics were calcu-
lated separately for each stimulus type (i.e., unscripted
speech and SIT sentences).

We evaluated the concurrent validity of the MDS-
UPDRS Part IIT speech item by testing for a relationship
between mean speech rating and intelligibility score via
Spearman’s correlation coefficient (R psych package;
Revelle, 2023). We also evaluated the relationships between
speech rating and intelligibility score for each movement
disorder specialist via Spearman’s correlation coefficients.
These individual coefficients served to describe the data,
not test any hypotheses, and so were uncorrected for multi-
ple comparisons.

We assessed the reproducibility of MDS-UPDRS
speech ratings in terms of both reliability and agreement
(de Vet et al., 2006). We calculated intrarater reliability as
Cohen’s weighted kappa and interrater as Fleiss’s kappa
(R irr package; Gamer et al., 2019), both of which are
weighted to account for the importance of distance
between ratings on the MDS-UPDRS scale. We calculated
agreement for each speaker as the number of ratings by
movement disorders specialists that were equal to the
mode for that speaker divided by the total number of rat-
ings (i.e., percent agreement). Finally, to provide addi-
tional context for these results, we tested for a relationship
between percent agreement and intelligibility score as
Spearman’s correlation coefficients.

Results

MDS-UPDRS Part III speech ratings were descrip-
tively similar for both speech tasks; they covered the full
range of the scale (0-4) but were skewed toward slight
impairment (M = 1.1, SD = 1.0). At the group level, rat-
ings by movement disorders specialists based on
unscripted speech—as in the typical clinical use of the
MDS-UPDRS—were not significantly correlated with
intelligibility scores (see Figure 1). Ratings based on SIT
sentences were significantly, moderately correlated with
intelligibility scores, even after correcting for multiple
comparisons.
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Figure 1. Relationship between mean speech rating on the Move-
ment Disorder Society—sponsored revision of the Unified Parkinson’s
Disease Rating Scale (MDS-UPDRS) Part Ill and the intelligibility of
people with Parkinson’s disease. Ratings were based on unscripted
speech (triangles) and Speech Intelligibility Test (SIT) sentences
(circles). *statistically significant.
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The relationship between MDS-UPDRS Part III speech
ratings and intelligibility scores ranged widely for individual
raters (see Figure 2). Correlations were negligible to moderate
for ratings based on unscripted speech (M = —.30, SD = .15,
range: .08 to —.61) and weak to strong for SIT-based ratings
(M = -.53, SD = .10, range: —.29 to —.71).

Intrarater reliability of MDS-UPDRS speech rat-
ings, based on the average weighted kappa, was strong for
both unscripted speech (M = .76, SD = .25, range: .11-1)
and SIT sentences (M = .75, SD = .23, range: .33-1).
Most raters were highly reliable (x > .70) when rating
both unscripted speech (n = 14, seven with perfect agree-
ment) and SIT sentences (n = 12, eight with perfect agree-
ment). Two raters had poor intrarater reliability (x < .40)
with unscripted speech and one with SIT sentences.

Interrater reliability of MDS-UPDRS Part III
speech ratings was fair for both unscripted speech (x =
.33) and SIT sentences (x = .36). Raters agreed on the
level of speech impairment for a given speaker, on aver-
age, 63% of the time (SD = 15%, range: 35%-100%) when
rating unscripted speech and 69% (SD = 13%, range:
50%-100%) when rating SIT sentences (see Figure 3).
After correcting for multiple comparisons, there was no
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Figure 2. Relationship between the speech ratings of each movement disorders specialist and the intelligibility of people with Parkinson’s
disease. Ratings were based on unscripted speech (triangles) and SIT sentences (circles). In each panel, the upper Spearman’s correlation
coefficient is for unscripted speech and lower for Speech Intelligibility Test (SIT) sentences.
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significant correlation between percent agreement and
intelligibility for unscripted speech nor SIT sentences (see

motor examination. It is widely used and, overall, psycho-
metrically sound (Goetz et al., 2008; Martinez-Martin

Figure 4). et al., 2013; Ramaker et al., 2002). However, despite the
high prevalence, heterogeneity, and substantial psychoso-
cial impacts of speech impairment in people with PD (Ho

Discussion et al.,, 1999; Logemann et al., 1978; McAuliffe et al.,

2017; Swales et al., 2021), the MDS-UPDRS Part III
motor exam includes only a single item dedicated to
speech. Furthermore, the typical clinical examiner is an
expert in neuromotor function without specific training in
assessing speech deficits. Despite these limitations, this
measure may factor into clinical decisions about the level
of speech impairment of people with PD and their need
for speech services.

This study evaluated the concurrent validity and
reproducibility of the speech item from the motor exami-
nation (Part IIT) of the MDS-UPDRS, offering a prelimi-
nary review of the psychometric properties of this global
speech metric. The MDS-UPDRS is designed to compre-
hensively assess impairment and disability in people with
PD. It does so through patient or caregiver reports and a
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Figure 3. Median and interquartile range (IQR) of percent agree-
ment on Movement Disorder Society—sponsored revision of the
Unified Parkinson’s Disease Rating ScalePart Il speech ratings,
based on unscripted speech and Speech Intelligibility Test (SIT)
sentences. Whiskers denote range of data points within 1.5 IQR.
Circle markers show percent agreement for each speaker.
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Concurrent Validity

The clinical utility of MDS-UPDRS Part III speech
ratings for identifying those in need of a speech referral
may depend on whether it closely reflects important indi-
cators of communicative function, such as intelligibility.
Speech ratings collected for the present study were com-
pared to this critical speech outcome to evaluate the con-
current validity of the MDS-UPDRS Part III speech item.
Prior work found that these speech ratings were moder-
ately correlated with the intelligibility of people with PD
when the assessment was done by an expert SLP with
extensive training in assessing dysarthric speech (Spencer
et al., 2022). In our work, a similar relationship was
found for movement disorders specialists’ ratings of SIT
sentences, but not for the more clinically relevant ratings
of unscripted speech, that is, the speech task of the
MDS-UPDRS.

The difference in concurrent validity according to
speech task reveals a particular challenge of speech assess-
ment. Prescribed speech such as SIT sentences offers
greater control over potential confounds, such as linguistic
content and phonemic coverage. But unscripted speech is
more ecologically valid, offering a closer representation of

6 American Journal of Speech-Language Pathology e 1-10

Figure 4. Relationship between the level of agreement by movement
disorders specialists on Movement Disorder Society—sponsored revi-
sion of the Unified Parkinson’s Disease Rating Scale Part Il speech
ratings and the intelligibility of people with Parkinson’s disease. Rat-
ings were based on unscripted speech (triangles) and Speech Intellig-
ibility Test (SIT) sentences (circles). tnot statistically significant after
correcting for multiple comparisons.
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how people speak in their day-to-day lives. The MDS-
UPDRS prioritizes ecological validity by instructing the
rater to base their assessment on speech elicited in conver-
sation and thus sacrifices control over confounding vari-
ables. This approach is sound for the clinical purpose of
approximating a person’s speech function outside the
clinic. However, the result is a lack of concurrent validity
for MDS-UPDRS Part III speech ratings based on
unscripted speech. It seems that revising the original
UPDRS speech item to anchor each impairment score, in
part, to overall intelligibility may not have successfully
captured this important construct.

This test of concurrent validity, however, is based
on ratings averaged over 20 raters. A person with PD is
likely evaluated by a single movement disorders specialist
at any given visit. So, we also assessed the concurrent
validity of the MDS-UPDRS Part III speech item for each
rater individually. For most raters (70%), the relationship
between intelligibility and MDS-UPDRS ratings based on
unscripted speech was weak at best, with one rater show-
ing an unexpected, albeit negligible, positive relationship
(r¢ = .08). The degree to which the MDS-UPDRS Part III
speech rating reflects intelligibility is thus dependent on
the clinician rating the speech. These findings suggest the
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need for (a) additional training in unscripted speech
assessment for movement disorders specialists and (b)
strengthening interprofessional practice between these spe-
cialists and SLPs, the latter of whom have undergone rig-
orous training in such assessments. Additional training
and close collaboration with SLPs could enhance the valid-
ity of MDS-UPDRS Part III speech ratings, thus making
these ratings more useful for monitoring symptom progres-
sion, determining treatment effects, making referrals, and
conducting rigorous research.

Reproducibility

MDS-UPDRS Part III speech ratings for both
speech tasks were highly reproducible at the level of the
individual rater (i.e., intrarater reliability). Most raters
were consistent in how they rated the speech of a given
speaker and in several cases perfectly so. Speech ratings
were considerably less reproducible, however, across
raters—neither interrater reliability nor agreement were
strong. This finding is consistent with earlier psychometric
reviews of the original UPDRS speech item (Martinez-
Martin et al., 1994; Richards et al., 1994). The revisions
incorporated into the MDS-UPDRS—the version assessed
here—do not seem to have improved the reproducibility
of these speech ratings.

Speech task was also a factor in reproducibility.
Movement disorders specialists agreed less when rating
unscripted speech than SIT sentences. This was true of
average agreement across speakers (63% unscripted vs.
69% SIT) as well as the lowest observed agreement for a
given speaker (35% unscripted vs. 50% SIT). Thus,
unscripted speech again offers the benefit of ecological
validity but at the cost of reproducibility.

The level of disagreement we observed among raters
about a person’s speech impairment may represent a clini-
cally meaningful difference. Except for a very intelligible
speaker (always rated 0, or “normal” speech), speakers’
unscripted speech samples were rated one to three levels
apart on the five-level MDS-UPDRS scale. There is no
published research on what represents a clinically mean-
ingful change in the MDS-UPDRS Part III speech item.
However, it is likely that clinical decision making would
differ if a patient were rated as having “mild” versus
“severe” speech impairment (i.e., two levels apart).
Thus, the level of disagreement in our findings suggest
that the suboptimal psychometric performance of this
rating approach could have a practical impact on people
with PD. Furthermore, low interrater reliability and
agreement undermines the utility of these speech ratings
for determining response to speech interventions if dif-
ferent clinicians assess a person with PD before and
after treatment.

The reproducibility of other auditory-perceptual rat-
ings of speech tends to be strongest at the extremes, such
that raters agree more closely when rating those with mild
and severe symptoms and less so for speakers with moder-
ate speech impairment (Eadie & Kapsner-Smith, 2011).
We found no compelling evidence that the same is true of
MDS-UPDRS Part III speech ratings. Although there
tended to be closer agreement for highly intelligible speakers,
that was not the case for those who were least intelligible
(see Figure 4). The reproducibility of MDS-UPDRS Part I1I
speech ratings is thus not closely tied to the actual severity of
speakers’ speech symptoms.

Nonspeech Factors

PD affects all subsystems of speech, and it is specifi-
cally speech that is evaluated on the MDS-UPDRS Part
III. However, PD also affects language and cognition.
Although SLPs are explicitly trained to assess speech
impairment separately from cognitive-linguistic function,
movement disorders specialists—who have not received
the same training in speech assessment—may be influ-
enced by these other nonspeech factors. That is, move-
ment disorders specialists may rate speakers who, for
example, use simplified grammar or have word-finding
difficulties as having greater speech impairment than
speakers who do not show these cognitive-linguistic
changes. The degree to which cognitive-linguistic factors
influence speech ratings may vary by rater. These individ-
ual differences may have contributed to the wide-ranging
relationships between MDS-UPDRS Part III speech rat-
ings and intelligibility at the level of the rater (see Figure
2) and the high intrarater but low interrater reliability.

Importantly, people with PD report disruptions to
their communication even when intelligibility is preserved
(Miller et al., 2011). This disruption may be the result of
cognitive-linguistic function, self-perceptions, or other
nonspeech factors. Although these factors are outside of
the scope of the MDS-UPDRS Part III speech item, they
should certainly be considered in a comprehensive assess-
ment of communicative function and in determining who
would benefit from speech services.

Clinical Implications

Up to 90% of people with PD develop hypokinetic dys-
arthria (Duffy, 2019; Logemann et al., 1978), and speech
symptoms can appear years before diagnosis (Fereshtehnejad
et al., 2019). Even mild speech symptoms can disrupt com-
municative participation (Schalling et al., 2017). Yet less
than 10% of people with PD are referred for speech services
(Roberts et al., 2021). We do not know the reasons for this
alarming gap between need and access. It is important,
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however, for movement disorders specialists to consider
this disparity along with our findings—weak concurrent
validity and reproducibility of the MDS-UPDRS speech
item—when making decisions about speech referrals for
people with PD.

Our findings suggest that MDS-UPDRS Part III
speech ratings are not closely related to intelligibility, an
important indicator of communicative function. They also
show that a speaker may be rated on the MDS-UPDRS
scale quite differently from one provider to the next. Thus,
other measures of communicative function, particularly
self- and caregiver reports of changes in communication
(Baylor et al., 2024; Mach et al.,, 2021; Miller et al.,
2011), may offer better evidence of impairment and the
need for referral. Furthermore, the use of the MDS-
UPDRS in clinical trials and other research should be
implemented with these limitations in mind, taking care
that participants are evaluated by the same rater at each
time point.

Limitations

In typical clinical practice, MDS-UPDRS Part III
speech ratings are based on conversational speech evalu-
ated face to face. The intelligibility scores that served as
our criterion measure were not intended to be identical to
the MDS-UPDRS Part III speech ratings but rather
another important, reliable, and valid indicator of speech
function. However, it is important to note some differ-
ences in how these intelligibility estimates were collected.
First, they were estimated from audio samples that pro-
vided no visual cues, which may play a role in intelligibil-
ity. Second, the audio samples were amplitude-normalized
in a way that maintained relative differences between
speakers and speech tasks but eliminated inaudibility,
which is a concern for those with severe dysarthria, as a
factor in intelligibility. Finally, intelligibility estimates
were based on SIT sentences. Sentence reading offered
the most robust estimate of intelligibility (Dahl et al.,
2024) and allowed for rigorous control of potential con-
founds. Evidence for differences in the intelligibility of
unscripted and read speech is mixed (Bunton & Keintz,
2008; Kempler & Lancker, 2002; Tjaden & Wilding, 2011),
and we accounted for the possible effect of speech task
by conducting our analysis with MDS-UPDRS Part III
ratings based on both unscripted speech and SIT sen-
tences. Nevertheless, sentence reading may not capture the
way a person speaks in day-to-day conversation, and thus
using reading-based estimates of intelligibility is a poten-
tial limitation.

We also did not have information on the cognitive
function of all participants, and a language analysis was
outside of the scope of this project. However, cognitive—
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linguistic factors may have played a role here and are
worth investigating in future research.

Lastly, this study offers a limited evaluation of the
MDS-UPDRS Part III speech item, focusing on those psy-
chometric properties likely to have a notable impact on
the clinical utility of this tool. A more comprehensive
review that evaluates other important metrics of validity
and reliability and fully documents the psychometric
strengths and weaknesses of the speech item is warranted.

Conclusions

Ratings of speech impairment by movement disor-
ders specialists when following the standard protocol of
the MDS-UPDRS Part III show no concurrent validity
with the criterion measure of intelligibility during sentence
reading. These speech ratings also show weak reproduc-
ibility in terms of both interrater reliability and agreement.
The results of this preliminary psychometric review of the
MDS-UPDRS Part III speech item suggest it has limited
clinical utility for evaluating the communicative function
of people with PD, with implications for its use in clinical
decision making and research. These results further sug-
gest that the MDS-UPDRS Part III speech ratings should
not determine who is referred for speech services to
address communication concerns related to PD.
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