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ABSTRACT

Dopaminergic therapy can improve motor func-
tioning in Parkinson’s Disease (PD), but its ef-
fect on spoken discourse is poorly understood.
This study addressed whether discourse pro-
duced during a one-minute monologue would be
affected by medication withdrawal. We perform-
ed a detailed analysis of semistructured speech
samples in 38 patients with PD, including mea-
sures of efficiency, syntactic complexity, cohe-
sion (i.e., lexical and grammatical ties between
sentences), and coherence (i.e., semantic rela-
tionship between the utterances and the topic,
or between utterances). We found that patients
produced more efficient and coherent monlo-
gues when on versus off medication. As dis-
course relies heavily on cognitive processes
such as working memory, these findings are con-
sistent with research showing improved work-
ing memory and executive processes with do-
paminegic medication.
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1. INTRODUCTION

The effect of Parkinson’s Disease (PD) on language,
particularly spoken discourse, is not well understood.
Much of the extant research has focused on single word
or sentence level production and comprehension tasks.
Less studied is how PD affects discourse, even though it
is an essential component of day-to-day communication.
Discourse appears to depend largely on higher-level exe-
cutive processes and working memory [1] which are
mediated by circuits connecting the basal ganglia, thala-
mus, and prefrontal cortical areas and are often impaired
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in individuals with PD [2,3]. The few discourse studies
to date report a trend toward decreased informational
content as well as decreased complexity of syntax [4-6].
Others report no abnormalities with narrative production
in non-demented individuals with PD [7]. These ob-
servations are difficult to interpret due to the limited and
variable nature of studies to date. Investigations have
differed in terms of the disease stage of participants, in-
clusion criteria (especially regarding dementia status),
and the level of description of participants, including
presence and severity of dysarthria. Moreover, no
known studies have controlled for the effects of do-
paminergic medications on discourse, making it dif-
ficult to distinguish whether language performance in
these studies is modulated by disease effects or me-
dication.

The intent of the present study was to examine the ef-
fects of medication status on discourse in PD. It was hy-
pothesized that medication withdrawal would have a
negative impact on all discourse outcomes, including mea-
sures of efficiency, syntactic complexity, cohesion (i.e.,
lexical and grammatical ties between sentences), and
coherence (i.e., semantic relationship between the utter-
ances and the topic or between utterances). This hy-
pothesis was based on the assumption that, without me-
dication, levels of dopamine in the striatum are insuf-
ficient for optimal cognitive functioning even in mild PD.
Conversely, restoration of dopamine levels in the basal
ganglia would facilitate the cognitive skills subserving
discourse, such as working memory, planning, and inhi-
bition of competing alternatives [8,9]. Working memory
in particular has been associated with discourse measures
such as cohesion, narrative organization, and syntax mea-
sures in patients with closed head injury [10]. Quantity
of spoken output was not anticipated to change with me-
dication state [11,12].
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2. METHODS
2.1. Participants

The present study was approved by the Institutional
Review Board of the University of Washington. All par-
ticipants gave their written informed consent. Partici-
pants included 38 adults (24 male, 14 female) with idio-
pathic Parkinson’s Disease who were recruited from lo-
cal support groups or outpatient clinics. Age ranged from
41 to 87 years (M = 67.4, SD = 9.3), level of education
ranged from 12 to 23 years (M = 16.8, SD = 2.6), and
years post PD diagnosis ranged from 6 months to 22
years (M = 5.9, SD = 5.1). The majority of participants
were functioning at Hoehn and Yahr Stages II and III
[13]. All but two participants had the classic motor syn-
drome of PD without treatment-induced motor complica-
tions. All participants were native American English
speakers with adequate hearing. Selection criteria for the
participants with PD was as follows: 1) medically do-
cumented idiopathic PD per neurology records; 2) a
minimum of six months post PD diagnosis; 3) receiving
levodopa and/or dopamine agonist therapy; and 4) no
history of other neurological illness, neurosurgical inter-
vention, or psychiatric disorder. Seven participants were
taking levodopa as their only form of pharmacological
intervention. Twenty others were taking some combina-
tion of levodopa plus dopamine agonists, MAO inhibit-
tors, COMT Inhibitors, anticholinergic agents or aman-
tadine. In terms of speech function, seven participants
were classified as having dysarthria, 16 participants had
hypophonia with no other speech abnormalities, and the
remaining 15 participants had no reported or observed
speech involvement.

Participants needed to meet the following criteria: 1)
absence of dementia as determined by a score above 24
on the Mini Mental State Exam [14]; 2) absence of
moderate or severe depression as determined by a score
less than 24 on the Beck Depression Inventory II [15]; 3)
absence of receptive language deficits as determined by
performance above the 85™ percentile on subtests of the
Boston Diagnostic Aphasia Exam [16]; and 4) absence of
phonological encoding difficulty as determined by scores
above 85% on the Word Rhyme Judgments reading sub-
test of the Psycholinguistic Assessments of Language
Processing in Aphasia [17].

2.2. Procedures

Participants provided a one-minute monologue on a
topic of their choice during two separate sessions that
occurred within a one week time period. Participants
were given time to choose a topic before beginning their
monologue, and were asked to speak until signaled to
stop. All participants were prompted with the following
instruction: “You can speak on any topic you desire,
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such as your family, your job, a trip you took, etc.”
Participants provided one language sample in the “on”
medication state (i.e., 1 - 3 hours after their last dose)
and one sample in the “off” medication state. The off
state was defined as a withdrawal from all dopaminergic
medications for at least 15 hours, as per criteria outlined
in the Core Assessment Program for Surgical Interven-
tion Therapies in Parkinson’s disease (CAPSIT-PD) [18].
Samples were collected using an AKG, MicroMic Series
III, C520 head worn microphone (with a constant mouth-
to-microphone distance of one inch) and a professional
mobile digital recorder (KORG MR-100). Each language
sample was orthographically transcribed from a digital
recording and entered into the Systematic Analysis of
Language Transcripts (SALT) [19] by two trained raters.
Raters were blind to medication state. Utterances were
segmented according to the “Communication Units” con-
ventions of SALT, which are in alignment with pro-
cedures outlined by Glosser, Weiner, and Kaplan [20].
Thus, utterances consisted of one main independent
clause plus any subordinate clauses.

The following dependent variables were evaluated for
change with medication state: 1) quantity of discourse
(words per minute); 2) efficiency of discourse (mazed
words, i.e., filled pauses, false starts, repetitions, refor-
mulations, and interjections); 3) abandoned utterances; 4)
syntactic complexity (mean length of utterance in words
excluding mazed words); 5) cohesion (based on the sys-
tem developed by Halliday and Hasan [21] for identify-
ing between-sentence cohesive ties); and 6) coherence
(based on the system developed by Van Leer and Turk-
stra [22] for coding the relationship of each utterance to
the general topic [global coherence] and to the previous
utterance [local coherence]).

3. RESULTS
3.1. Reliability

Inter-rater reliability for 20% of SALT transcriptions
ranged from 88.8% - 97.4%. Reliability of coherence and
cohesion ratings was adequate and ranged from 82.9% -
97.6%. Intrajudge reliability for the primary rater for
20% of monologues ranged from 97.4% - 99.2%.

3.2. Group Analyses

Matched pair t-tests were used to assess differences
between medication states (on versus off) for each dis-
course variable in the domains of quantity, efficiency,
syntax, cohesion, and coherence. p-values were set at
0.05; all comparisons were motivated by a priori hy-
potheses, thus corrections for multiple comparisons were
not performed [7]. Table 1 reports the group data for
each of these variables. No significant group differences
were found on measures of efficiency, syntax, cohesion,
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Table 1. Group performance on discourse measures on versus off dopaminergic medications.

Variable ON OFF t-value p-value
Quantity Words/Min Mean 142.14 155.17 -3.50 0.001°
SD 30.92 35.14
Efficiency % Mazed Words Mean 7.00 6.45 0.95 0.347
SD 3.70 3.89
Abandoned Utterances Mean 0.11 0.05 0.81 0.422
SD 0.31 0.23
Syntax Mean length of utterance in words Mean 12.46 13.08 1.04 0.307
SD 3.91 4.45
Cohesion: Complete ties/ Total Ties Mean 0.88 0.90 0.46 0.645
SD 0.19 0.12
(Referential, Conjuctive and Complete Ties/Total Words Mean 0.09 0.10 0.84 0.405
Lexical Ties between Sentences) SD 0.05 0.05
Complete Ties/Utterance Mean 1.10 1.24 1.10 0.277
SD 0.51 0.51
Global Coherence: Global Coherence Mean 4.47 441 -0.77 0.448
SD 0.37 0.44
(Relationship of Monologue % Global-definite relationship Mean 74.99 74.52 —0.13 0.895
to General Topic) SD 17.46 18.08
% Global-possible relationship Mean 23.72 21.60 —0.60 0.552
SD 16.86 16.90
% Global-no relationship Mean 1.29 3.71 1.92 0.063
SD 3.10 7.55
Local Coherence Local Coherence Mean 4.71 4.63 -1.16 0.252
SD 0.24 0.35
(Relationship of Statement to % Local-definite relationship Mean 85.88 82.65 -1.17 0.248
Previous Utterance) SD 10.97 12.86
% Local-possible relationship Mean 13.68 15.73 0.73 0.470
SD 10.74 13.02
% Local-no relationship Mean 0.44 2.50 2.26 0.03”
SD 2.70 4.68

'p<0.01; "p<0.05.

and global coherence. However, participants with PD
were found to differ significantly on versus off medica-
tion on a measure of local coherence (percent of utter-
ances rated as having no relationship to the precedingut-
terance) (1(37) = 2.26, p = 0.3). That is, participants pro-
duced fewer irrelevant utterances (were more cohe- rent)
when they were medicated. In addition, a measure of
global coherence (percent of utterances indicating no
relationship to the general topic) approached significance
(t(37) = 1.92, p = 0.63), with participants again produc-
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ing fewer irrelevant utterances when on dopaminergic
medications. In terms of the quantity of discourse, par-
ticipants produced significantly fewer words per minute
when they were on versus off medication (t(37) = —3.50,
p=0.01).

4. DISCUSSION

The purpose of the present study was to examine the
effects of dopaminergic medication on spoken discourse
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in PD. Participants with PD performed significantly bet-
ter on versus off medication on a measure of local
coherence, demonstrating more of a connection between
their utterances. In addition, group differences approa-
ched significance on a measure of global coherence, sug-
gesting that medications may have increased the spea-
kers’ ability to maintain relevance to the topic of the mo-
nologue. While the effect of dopamine-replacement the-
rapy on cognition is poorly understood, it may have dif-
ferential effects on cognition [23]. Perhaps the cogni-
tive processes thought to be enhanced by dopaminergic
medications, such as working memory [24], support the
higher-level online organizational components of dis-
course.

Previous research has not typically examined cohesion
and coherence in PD, which are macro-level language
analyses sensitive to discourse impairments in other
populations with executive function and working memo-
ry deficits [10]. The exception is a study by Ash and
colleagues [7] which found no significant impairments of
narrative discourse in a group of 18 nondemented, indi-
viduals with PD; however, all participants were medi-
cated when providing their narrative discourse sample.
Other investigators [4,5] did not examine cohesion/co-
herence, but did find deficits in discourse-level infor-
mation content in individuals with PD.

While deficits in information content have been re-
ported in individuals with PD, measures of quantity have
generally not differed between participants with PD and
controls [5,12,25,26]. Thus, the finding that words per
minute significantly decreased with medication was un-
expected. The effect of medications on words per minute
has been investigated by others. Most of these studies
found that speech rate did not change with dopaminergic
medication [27-29]. One possible explanation for the
decreased speech output is that dopaminergic medi-
cations facilitate the basal ganglia’s role in inhibiting ir-
relevant information [30,31]. This would cause an in-
crease in the quantity of discourse when off medica-
tions without a similar increase in informativeness or re-
levance. Thus, the medications may have allowed par-
ticipants to speak less, but with more salience. Similar to
the improvement in coherence, the improved efficiency
of discourse with medications may stem from improved
planning [32,33] and suppression of task-irrelevant res-
ponses [31] with increased dopamine in the dorsal stri-
atum and prefrontal cortex. It is also supported by li-
terature demonstrating improvements in working memo-
ry and executive functions with dopaminergic treatment
[34-36]. These cognitive domains have been shown to
correlate with discourse performance [10,37], and are
likely important in formulating concise, relevant dis-
course.

It has been a matter of contention whether and to what
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extent observed changes in discourse in PD are attribu-
table to dysarthria. While some researchers have impli-
cated motor speech deficits in discourse performance
[26], others have found only weak correlations between
measures of motor speech and discourse impairment [5].
The results of the present study are in keeping with
Murray’s [5] contention that speech involvement in dis-
course performance is likely minimal. The majority of
the sample that showed individual patterns of change on
discourse on versus off medications did not have dys-
arthria. However, it is important to note that only those
with mild dysarthria were represented in the current
study. More severe motor speech impairment may have a
greater impact on discourse measures.

In conclusion, we determined the discourse profile of
patients with PD on versus off medication. Our sample
consisted of patients with mild to moderate physical and
cognitive impairment. We demonstrated that dopaminer-
gic medication facilitates the production of more succinct
and coherent utterances during production of monolo-
gues. Results also suggest that mild/moderate dysarthria
does not influence the nature of discourse. Our findings
fit with the notion that improved discourse may stem
from enhanced cognitive functioning, such as improved
working memory, with dopamine replacement therapy
[34-36]. We have highlighted the need for continued,
systematic investigation of the presence and origin of
language impairment in PD, particularly with respect to
discourse production. Such findings may help to eluci-
date the relationship between discourse function, cogni-
tive abilities, disease severity, motor speech involvement,
and dopamine-replacement therapy, and may lead to bet-
ter prediction and management of individuals who ex-
perience discourse deficits with PD. This research will
require sensitive outcome measures as well as a large
enough sample to increase statistical power.
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