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The hypokinetic dysarthria of Parkinson's discase (PD) has been’ described
extensively. In contrast, patlerny of hesitation and the language structure in
spontancous speech of the PD patient have not been investigated. although
several studies have shown Language-related abnormadities in word naming, word
gencration, and verbal recall. In the present study, 10 male Parkinson's patients
and 10 aormal male speakers were compaied in g reading and spontancous
speaking paradigm for acoustic and linguistic features. Among iicoustic measures,
fundamental frequency and rélitive intensity differentiated PD from control subjects,
consistent with reported features of hypokinetic dysarthriia. The striking obser-
valions among linguistic meusures differentiating PD from control subjects were
an increase in the number of G silent hesitations per minute, (b) abnormally
long silent hesttations, (¢) words per silent hesitation, (d) open class phrases.
and (¢) optional open phiases per speech sample, and a decrease in the number
of modalizations and interjections. An increase in the number of filled hesitations
oceurring per minute, as well as i decreise in syntactic complexity separated
moderate from mild Parkinson's patients. Owranterpretation of the data favors

“the hypothesis that changes in the siructure of spontancous language production
with increasing severity of dysarthiia rellect PD putients’ adaptation o their
discase. < 198K Acadenne Press, T

INTRODUCTION
Parkinson's Discase (PD), a neurodegenerative disease identified by
damage to the nigrostriatal dopaminergic bundle, has generated substantial
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spontaneous Speech Transcriptions

samples of the spuntancous speech were lr;?nscribcd in cxlt.:nsu. Following the procedure
of Ford and Holmes (1978, the speech was first segmented into sentences. The word and
nsidered redundant when used as a conjunction between completely independent
chases. The words so and then were also considered redundant in cases where, if omitted,
¢ utterances preceding and following them were still meaningful.
The International Phonetic Alphabet was applied (0 transcribe repetitions (successive
_,pprmimnlions: Joanctte, Keller, and Lecours, 1980) and verbal deviations (phonemic
paraphasias, verbal paraphasias and neologisms: Lecours, Lhermitte, & Bryans, 1983).
Kepetitions were further denoted with an arrow (| ). For example,

Wi Lo

th

I was the first child of | of the family.
Aborted segments were denoted by a double down-arrow (}}). For example.
{ had |} It was nine April.

silent hesitations were denoted with i square (L) and filled hesitations unrelated to context
we. wmnt, hmnn) were transcribed as ewh. Analyses of these phenomena are discussed

wm preater detail below.
NEUROLINGUISTIC ANALYSIS

1. Production Rate

a. Word rate. A count was made of the number of words produced during a given
sample with respect to the total duration of the sample. Contractions (¢.g., 'm. wasn'()
were counted as two words.

b. Verbal rate. Verbal rate was calculited according to the equation given by 1lles (1986).
1t is

(total number of words)

verbal rate = - - - — — .
(duration of speech sample) — (total duration of silent hesitations)

2 Tewmporal Variables

lnlcn'upliuns of the temporogrammatical stream of speech were defined operationally
S Hemporal variables which included silent hesitations, filled hesitations, interjections and
Medalizations, repetitions. and aborted ulterances.

Silent hesitations. Uis known from the literature on speech production in normal populations
at the aumount and location of silence in speech can be a reliable indicator of the kinds
ol underlying processes the speaker is engaging. [t has been shown, for example, that the
veedrrence of muny silent hesitations is associated with the word selection process and
that accessing items from the mental lexicon can produce a measurable delay in output
(c.;.. Goldman-Eisler, 1964: Butterworth, 1979). A similar relationship between sifent
:]_,:_'(:“‘:‘;ﬂs. sujnlcncc tormulation. and sentence planning has also been demonstrated (e.g.,

- 1978, Ford & Holmes, 1978). :
lhl)::,,l.h.c present study, any silent rupture in sp}ccgh lh'tlf .c,\cccdg.d 200 msee (Ford &
s, 1978) was considered to be i sitent hesitation. This cutoft was selected on the
SIS of careful consideration of previous studics on hesitation: patterns i all types of
:5;’“\'1"&: situations (c.g.. Boomer. 1963; Ford & Holmes, l‘)7N;’(im.\_iu:m & Deschamps,
L=t Henderson. Goldman-Eisler, & Skarbek. 1966 O°Connedl, Kowal, & Hormann, 1970).
l'n':'j llil.nil inlcon\idcrcd sufticiently long 1o breathe i order to restore .\u.hglnllul pressure

-lllllcul:mnn and wlso long cnough 1o produce one stop cotsonant alter another. The
. AHon o sibent hesttations was determiined asimg a Bruel & Kpaer Fevel Recorder. Silent
"Nl

duy,

hons were studied as follows:
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cONtroversy surrounding presumed changes in mental status. Most early
reports of PD concentrated on the motor disturbance, tremor at rest,
stooped posture, rigidity and bradykinesia apparent with this disorder.
in fact, when James Parkinson first described PD, he denied the presence
of any associated mental changes. On the other hand, Charcot believed
that the intellect was impaired in PD and that cognition and memory
deteriorated as the disease advances. Recent fluorodeoxyglucose PET
studies of patients with PD have shown mild cortical hypometabolism,
a4 finding consistent with the diffuse nature of the disease (Kuhl, Metter,
&:Riege, 1984; Metter, Riege, Kameyama, Kuhl, and Phelps, 1984), and
one which could explain a generalized cognitive-intellectual decline. Cog-
nitive decline has been found to affect 30-80% of the PD population,
and is characterized by a compromise in a number of mental functions,
such as cognition, memory, visuospatial skills, and personality (Benson,
1984). Albert (1978) has suggested that the pattern of cognitive change
in PD is similar to the behavioral syndrome seen in patients with frontal
lube damage (e.g.. Luria, 1966; Teuber & Proctor, 1964).

Despite reports of cognitive decline in PD, Pirozzolo and his colleagues
(1982) have reported that vocabulary and information-processing abilities
are preserved in PD patients. However, several other researchers have
demonstrated language-related abnormalities and have suggested that PD
patients may indeed have difficulty with speech planning and with lexical
access. For example, on the naming section of the Boston Diagnostic
Aphasia Examination (BDAE; Goodglass & Kaplan, 1972), PD patients
produced significantly fewer words than matched controls (Obler, Mildworf,
& Albert, 1977). In contrast, when tested for written descriptive ability
(Cookie Theft Picture; BDAE), PD patients used a greater number of
words to describe the same number of themes described by normal
control subjects. PD patients also tended to use full sentences in contrast
lo the abbreviated style preferred by the normals. On tests of serial
Speech, such as naming the months of the year, the majority of the PD
Patients in the study were unable to stop at the end of the series. This
finding is consistent with a study by Bowen, Kamienny, Burns, and Yahr
(1975), in which PD patients were shown to have difficulty shifting sets
and completing concepts.

TWeedy, Langer, and McDowell (1982) have demonstrated verbal recall
and recognition deficits in PD subjects relative both to matched normal
controls and to right hemisphere stroke patients. Semantic cues were
ot found to be effective in facilitating recall for the PD group. Scholz
and Sastry (1985) have also documented language-related difficulties in

in terms of patients’ inability to cluster verbal material (6 facilitate
fecall (reductive encoding). In contrast to Tweedy's findings, however,
these wuthors did demonstrate positive, facilitative semantic cue effects.
Bayle, and Boone (1982), Bayles and Tomoeda (1983), and Bayles (1984)
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have reported that perseveration is characteristic of all neurodegenerum(
groups, including PD, at least when patients are confronted with the ™
of describing simple objects. Bayles and her colleagues have also descrit
patient’s difficulty in peforming tests of lexical disambiguation, senten,
disambiguation, confrontation naming, generative naming, and S
judgments.

Although each of these studies has contributed to our understangip,
of cognitive-intellectual and language-related changes associated Wilh
PD, they have not allowed for the separation of motoric from COgNItive.

“intelleéctual components of the specific behaviors. Motoric componen;.
most associated with language have been described as a hypokineti,
dysarthria and have been well documented (Darley, Aronson, & Browy,
1975 Metter, 1985). Specific features, however, are variable from subjec
to subject (Metter & Hanson, 1986). Evidence for changes in the dynami;
quality of spontancous language production, i.e., daily communicative
ability, has been limited to anccdotal observation. In the study reported
here, two principal questions were asked:

I. Doces spontancous lunguage production of PD patients differ from
that.of normal speakers as determined by changes in sentence planning.
formulation, and lexical search?

2 If PD does give rise to changes in spontaneous language production.
whit is the relationship between these changes and the motoric features
of the disease as measured using an acoustic analysis of speech?

METHODS

Subjecty

Ten male PD patients and 10 male age-nustched controls were recruited from the communits
for study. All sibjects were nght-handed. hiterate, and native speikers of the English
language. Fach PD puticnt was rated on the Webster 3-point scale of Parkinsonian disahility-
Five PD patients with & Webater score of 1-10 were classified as mild. five PD patient
with & Webster score of 11-20 were clussificd as moderate, The mean pumber of yean
postonsct of the discase was 4.6 for the mild group and 10 years for the moderate group-
AlL PD subjects were medicated with levodopa. Neither patients nor signiticant other’
reported any major chiunge in cognitive ability.

Speech Sampley

Speech samples were tape-recorded with the paticnt scated in a sound-treated test room
(IAC. Model 403) directly in front of i microphone (Elcctrovoice, Model RE-15) C““PI"J
W an Ampex tupe recorder (AG-600) locited in an adjacent lest room. The mouth-lv
microphone distance was 8 in. Subjects were asked to read the “Grandfather” pus.s:lyt':
and 1o produce several minutes of spontiancous speech to gquestions about where they “"“‘
burn ind vaised. their occupation. wnd teavel, Samples of the Grandfather™ passage welt
amdyzed by microprocessor contiatled speech anady zer (PM 300, Voice I«Icnlilic;lln'".
I whieh save measares of daration. vorcng, fundimental hiequency . pasing, relathe

My and Caations o these measines.,
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TABLE 3
MEANS AND ¢ VALUES THAT DisTINGUISH NORMALS FROM PARKINSON'S DiSEASE PATIENTS
(SH > 2s)/min (Mod + intj)/min Open phr. Open opt.
PD 1.41 0.57 72.8% 17.0%
NC 0.03 1.96 62.4% ©10.0%
] 3.10** -2.44* 3.26** 2.93*

Note. (SH > 2s)/min: Number of silent hesitations (exceeding 2 sec) per min; Mod +
intj: Modalizations and interjections; Open phr.; proportions of open phrases per total
number of phrases; Open opt.: proportion open optional phrases per total number phrases.

*p <.05.

** p < .0l

produced per minute in the mild PD speech samples was 6.8, and 2.4
in the moderate PD samples (1 = 2.28, p < .05). The mean degree of
syntactic complexity for the early PD speech samples was 4.37, and 3.59
for the moderate PD samples (Fig. 2). Because of the association of
linguistic measures to PD identifications, the correlation of two linguistic
measures (syntactic complexity and the proportion of open phrases) to
measures of PD severity (duration of illness, dysarthria rating scale, and
Webster PD disability score) was examined. Strong correlations were
found between syntactic complexity, dysarthria severity, and the Webster
scale.

To balance the linguistic and acoustic measures, a correlation matrix
was computed and variables were identified that had extremely high
correlations. For the sample of 20 subjects and across significant acoustic
and linguistic variables, r = .56 (p < .001, uncorrected for the number

40.0 [

0.0 @ pp -

® 200
10.0
0.0 .
Op.Sub CLSub OpPrd ClLPrd Op.Obj Ci0bj Op.Opt CiOpt
Phragse Classification
P, I._ﬁl‘.crcéblngc oceurance of open and closed class phrases per total number of

phrases in the .\[:i_g:&\.‘ch samples of the PD and control stbjects. Op.Sub: open class subjects; !
CLSub: cloved class subjects; Op.Prd: open class predicates; CLPrd: closed class predicates: ‘

S Op.Ob: open class objects: CLOb): closed cliss objects: Op.Opt: open class phrises:
CLOpt. closed class optional phrases. .
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The occurrence of many open class optional phrases and the reduction
in nonreferential utterances in the PD samples also describe a pattern
of spontaneous language production that is divergent from the spontaneous
language production of patients with other forms of neurodegenerative
disease, such as Huntington’s disease (HD) and Alzheimer’s disease
(AD). Both historical and contemporary reports have documented deficits
of language in HD and AD (reviewed in Cummings & Benson, 1983).
When tested on a neurolinguistic battery similar to the one described
here, these patients produced significantly more closed class phrases and
nonreferential utterances as compared with matched control subjects
(Illes, 1987).

The second and alternative interpretation of the data presented here,
therefore, favors the hypothesis that as the severity of the disease and
dysarthria increase, PD patients adopt a strategy to-convey as much
information about a concept as possible, as compactly as possible, in a
single sentence. PD patients appear to adapt to, or to compensate for,
their mechanical difficulties by producing an increased number of open
class optional phrases. The mechanical difficulties have been indexed by
the acoustic measures and, in part, by the linguistic measures: relatively
short chunks of uninterrupted speech and by silent hesitations occurring
most frequently, and of longest duration, at the beginning of sentences.
The relative reduction in modalizations and interjections also favors the
adaptation hypothesis in that, because of their mechanical difficulty, it
would be inefficient for PD patients to produce noninformative, extrancous
speech.

The notion of adaptation is consistent with the distinction that Hughlings
Jackson made in 1884 about positive and negative symptoms. Jackson
suggested that negative symptoms result from the disease, and positive
sy mptoms are the outcome of activity of the nervous system untouched
by any pathological procéss. Therefore, while adaptive behaviors are
abnormal in the statistical sense, they may be quite normal in the functional
sense. It seems entirely reasonable to assume that PD patients attempt
to remain functionally communicative within the constraints of their
disease. This does not imply, however, that full awareness is a necessary
condition for adaptation (i.e., that patients actually intend to produce a
greater number of optional phrases), or that adaptation is necessarily a
conscious process. As seen in both expressive (Goldstein, 1948; Heeschen,
1984; Kolk & Friederici, 1985) and receptive forms of aphasia (Butterworth,
1979; ltles, Nespoulous & Lecours, 1986), a wide variety of presumably
unconscious strategies may be used by impaired speakers to cope with
specific functional impairments in an endeavor to go on communicating
through speech, and to react as well as possible to the demands imposed
by the environment.

Whether the linguistic idiosyncracies demonstrated in the speech samples
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Complexity
Score

PDe PDm NC

Subjects

Fic. 2. Syntactic complexity scores for 'lhe five subjects in the early PD group (PDE)
and for the five in the moderate PD group (PDM). The mean complexity score for the
normal controls (NC) is shown in the last column for reference.

of calculations). Correlations were accepted as being extremely high for
r > .75. From the high correlations, the number of variables was reduced
to 14, including 7 acoustic and 7 linguistic measures. A stepwise discriminant
analysis was done to examine which variables were most important in
separating PD patients from controls. A function was identified which
was significant (p = .004) and which correctly identified 18 of the 20
subjects. The remaining two PD subjects with very mild dysarthria were
classified as controls. Four variables were found to be important: fun-
damental frequency, intensity, words/silent hesitation, and proportion
of open optional phrases/total number of phrases.

DISCUSSION

The measures most important in discriminating the PD from the normal -

group included both acoustic and linguistic measures. The acoustic measure
of fundamental frequency was shown to be elevated in the PD samples,

while relative intensity was found to be reduced. These findings are -

consistent with previous studies of connected speech in PD (Ludlow &
Bassich, 1983; Kent & Rosenbek, -1982), and with clinical impressions.
The linguistic data, on the other hand, have not been previously reported.
The linguistic measures of the number of words produced per silent
hesitation and the proportion of open class optional phrases were found
to be the key distinguishing elements of PD speech samples as compared
Wwith control samples. That is to say, the PD patients in this study generally
Produced shorter chunks of uninterrupted speech, but typically longer
Sentences. This latter phenomenon does not imply increased syntactic
complexity, since this factor relates to the structured sequences of messages
and not to their complexity. It appears, therefore, that PD patients produce
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many utterances in a list fashion, but not necessarily agrammatically or
telegraphically. This phenomenon is illustrated in the following example,

I worked for thirty-two years for the | the Department of Water and
Power, firstasa | a/m\| /| /ml /| mechanic, then a | lead man,

then finally as a /f} /| /fl /| foreman,

in which for thirty-two years, for the Department of Water and Power,
as a mechanic, as a lead man, finally, and as a foreman are each open
class, optional phrases which supplement the principal clause I worked
with additional information. The following example, extracted from one
of the normal speech samples, contains fewer optional phrases per sentence.
They are in boldface type. All other phrases are governed by a verb:

I just finished scheduling some of the hearing aid patients. And that’s
always a bit of a nuisance because it requires first looking and pulling
the charts. There's always one that isn't there for some reason.

When comparing the two levels of severity of the PD group, a reduction
in syntactic complexity and a relative increase in the production of filled
hesitations in the moderate PD subgroup were the distinguishing factors.

We conceive of two possible interpretations for these combined acoustic
and linguistic data. First, it may be suggested that the relative reduction
in the number of words produced per silent hesitation, the change in
semantic form, and the eventual decrease in syntactic complexity with
increasing severity are evidence that the linguistic changes are an intrinsic
part of the disease process. This hypothesis is supported by evidence
for deficits of verbal generation and recall, and by cognitive studies
showing deficits of concept formation and concept completion in PD. It
may be further supported by the syntactic simplification observed in the
speech samples of the moderate PD subgroup, a phenomenon which is
also characteristic of the spontaneous language production of early Hun-
tington’s disease patients (llles & Gordon, 1984; llles, 1987). .

That the PD patients in our study produced relatively more open
optional phrases than the normal speakers, however, is not consistent
with this hypothesis. Although the production of superfluous referential
utterances such as open class optional phrases may be consistent with
patients’ inability to exit from their cognitive loop, it is in direct con-
tradiction to any intrinsic deficit of lexical access; a significant increase
in the production of nonreferential or automatic utterances such as in-
terjections and modalizations would be the expected result. The contrary
was tound. Furthermore, the absence of any noteworthy aberrations in
the occurrence of repetitions or aborted phrases is also evidence that,
atleast in the context of spontaneous language production, the divergence
trom normal patterns is not due to a primary deficit of lexical access or
sentence planning and formulation in PD.
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a.l Number of words per silent hesitation. The number of words per silen; hes
was eslablished for each speech sample. This gives an indication of the average ch,
speech uninterrupted by a silent hesitation. '

ilaliun
unk

a.2 Linguistic environment of silent hesitations. The linguistic environment of silen,
hesitations was evaluated as to the proportion and duration of silent interclausal hesitaigp,
(e.g., O And we have lots of fun) versus interphrasal hesitations (e.g., And we have o g,
of fun) and versus intraphrasal hesitations (e.g.. So we have a big house and nyy g Loud
children). Silent hesitations occurring at intraclausal positions generally are considerey "
reflect search for an upcoming lexical target. Taking into account only those silent hesitation,
that occurred within phrases (intraphrasal) provided a highly conservative bug cerlain
estimate of the degree of word finding difficulty during spontaneous language production,

To study processes presumed 1o be related to the planning of clauses (Ford & Holmey,
1978), the proportion and duration of silent hesitations occurring at the beginning of sentences,
before embedded clauses (e.g.. I'm kind of disappointed O that I didn’t think earlier aboy
taking some pictures), between mandalory phrases, and between mandatory phrases and
optional phrases was determined. Optional phruses were defined as those which could be
removed from the principal clause without changing the meaning of the utterance (el
below).

b. Filled hesitations. Miscellancous vocal noises unrelated to context and devoid of
semantic value (e.g.. ewh. um) were considered 1o be filled hesitations. The number of
filled hesitations oceurring per minute of cuch speech sample was counted.

c. dnterjections and modalizationsy. Using the definitions provided by Nespoulous (1979,
interjections were identificd as the exclamatory phrases that are interjected during speech.
such as Oh, Ah, and Okay. Modalizations, on the other hand, were identified ay comments
made by a speaker that bear on his own verbal behavior, such as vou know, They may
take the form of highly routinized set phrases or of verbalized predicates used to quality
the propositional content of & speaker’s message (Austin, 1962; Séarle. 1977). For example.

That's what it was called. | guesy.
The number of interjections and modalizations oceurring per minute was counted.
d.1 Repetition of svllubles (successive approximations: Joanette et al., 1978). For example.
- freceif ] Jreceivel | /receiving/
shows two successive approximations 10 the tirget word receiving. The number of phonemic
approximations occurring per minute was determined.

d.2 Repetitions of words, phrases or parts of phrases. For example,

‘ cand sell | sell the other one.
Phrases were defined as one or more words, arranged in a grammatical construction, which
act as a meaningful umit in a sentence., Interruptions of phrases were only considered 10
be repetitions if there was an obvious cffort by the speaker to reach the injtiated targe!
word or phrase. This is generally consistent with Levelt’s (1981) definition of self-correction.

Otherwise, the interrupted segment was considered to be aborted. The number of repetitions
per minute wis assessed.

¢. Aborted phrases. The number of false starts or aborted phrases per minute Wi
assessed. "

. . . , hed!
A saale for synlactic complenity wis developed by dlles and Ford (1984, llllpllhll.\htd.

. . . : )

thist ls swell anto the framewaork of fevcat tunctomad gramman (L1G: Bresaan, 19820, 11
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TABLE 1|
MEANS AND t VALUES FOR ACOUSTIC MEASURES
F, Intensity Cv/1 CV/freq Pause V/S
PD 140.80 35.71 20.76 14.42 22.40 48.17
sSD 26.21 3.88 1.30 6.16 18.53 5.50
NC 116.40 38.93 19.77 18.60 12.62 79.70
sSD 24.83 241 1.40 4.31 5.09 2.71
! 2.57** -2.16* 1.65 -1.76 1.6l -.79

Note. CV/I: Coefficient of variability for intensity; CV/freq: Coefficient of variability
for frequency; Pause: Pause time; V/S: Percentage of speech sample time that was voiced.

*p < .05 :

* p < .0l

t tests which showed that the number of silent hesitations per minute,
words per silent hesitation, and abnormally long hesitations (>2sec),
were elevated in the PD speech samples. These data’ are provided in
Table 3. The abnormally long silent hesitations were most prevalent at
sentence inttiation positions, and between mandatory and optional phrases.

Four other measures in the linguistic analysis significantly differentiated
PD patients from controls at the p = .05 level unadjusted for the number
of comparisons. The number of interjections and modalizations produced
per minute was significantly decreased in PD speech samples. A breakdown
of the occurrence of each type of phrase in the normal and PD samples
is shown in Fig. |. The proportions of open class phrases, and open
class optional phrases per total number of phrases, were significantly
elevated. The proportion of open class phrases was found to be highly
correlated with the proportion of open optional phrases (r = .94). The
means and ¢ fvulues for these data are also given in Table 3.

When comparing linguistic measures between mild and moderate PD
subjects, the number of filled hesitations per minute and syatactic com-
plexity separated the degree of iliness. The mean number of filled hesitations

TABLE 2
MEaNs AND STANDARD DEVIATIONS FOR WORD
Rare (Worn/MIN) aND VERBAL RaTE

Word rate Verbal rate
PD 112.30 169. 10
SD 34.80 §$4:.20
NC 132.00 154.50
SD 2240 25.50
I ovalue IK.63

‘e

FERE Y 1T
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Jocs not attempt to de_scn'be deleted aspects of a sentence occurming in fragmented utterances,
a5 would lransforme_monal grammar (Chomsky, 1966), and thus provides a good framework
1o guide the anaIyS|§ of syntaclic structure of spontaneous language production.

Syntactic complexity of the verbal output was determined by applying a score of complexity
jor each and every clause produced. The underlying premise of this analysis is that the
p.-incipul planning unit for spontaneous language production is the basic clause (subject
y predicate). Embedded clauses reflect a higher degree of planning than nonembedded
clauses (Ford, 1978). Complexity scores were applied to clauses only, therefore, and not
(o sentences as a whole. All modalizations except for stock phrases such as you know
were scored for complexity.

A mean degree of syntactic complexity was established for each speech sample. The
wale used is given below. For nonembedded clauses, the category number (e.g., 1 =
Jauses without a subject) corresponds to the score applied to the clause presented in
italics. For embedded clauses, the sum of the numbers in parentheses corresponds to the
score applied to the italicized clause in that category.

a. Nonembedded clauses

1. Clauses without a subject. These usually occur in response to a question such as:
I'ell me about where you were born and raised: ¢.g.. Hawaii.

2. Clauses with one argument (monadic predicate): e.g., (S)—We moved.

3. Clauses with two arguments (dyadic predicate): ¢.g., (SXO)— like hard work.

4. Clauses with three arguments (triadic predicate): e.g.. (SXONO2)—We put that Jerry
on a flat car.

5. Clauses with a complement which itself contains a verb: e.g.. (SO complex)—/ think
they had a good time.

b. Embedded clauses. Embedded clauses were scored according to the above scale (1-
) and a weight was applied according to degree of complexity (Ford & Holmes, 1978) as
follows:

Coordinated clauses: + 1

Leave the kids at home and take off to Europe. (2 + 1)

Complements and adverbials: +2

e.g., (SXO complex)—I think that Australia is good. (3 +2)
e.g., I didn't Aly because by vision was too bad. (3 + 2)
Relatives: + 3
We had a few that were a little bit unhappy. (2 + 3)

Weights were applied according to level of embedding. For example,

I'm trying (5) 10 get the children (5 + 2) to get their situation (2 + 2+ 5) the way it
should be 3 + 3 + 2 + 2).

Thc.unnlysis of syntactic complexity did not take into account the presence or absence
9[ uptional phrases. The occurrence of optional phrases was considered in detail, however,
m the analysis of lexical form.

[

4. l.(‘.\'i('u[ Form
4 Verbal deviations. The number. type. and—where appropriate—grammatical class of
verh. | | ) ‘ i
erhisl ind phonemic deviations produced in i given sample were determined. Additionally,
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the number of deviations occurring per minute in each speech sample ‘was assessed.
Paraphasias were classified according to the definitions provided by Lecours et al. (1983);

semantic paraphasias, i.e., substitutions of a target word by another dictionary word
on the basis of formal kinship (e.g., retired — [resigned/), or the replacement of a target
word by a semantically related one (e.g., home — Sroni).

phonemic deviations, i.e., deletions (c.g., asked — aked), additions (e.g., hiking —
hikiking), transpositions (e.g., Mazatlan — /Maztalan/)

neologisms, i.e., nondictionary words (new words) or words that are so severely deviant
(such as compounded semantic and phonemic paraphasias) that their target is no longer
identifiable.

b. Open versus closed class phrases. The distinction between open and closed class
vocabularies ¢orresponds to the distinction in linguistics between lexical and grammatical
items (Kolk & Blomert, 1985). The former refer to content words such as nouns, .vcrhs‘
and some of the adverbs. The latter refer to functional words (articles and prepositions),
pronouns, and indefinite pronouns. The designations open and closed are used 1o refer to
the fuct that the content words belong 1o an open set of items with unrestricted, indeterminately
large membership, and the function words to a closed set of typically small membership
(Bradley, 1978).

Each speech sample was analyzed Tor the occurrence of open class subject phrases (e.g..
My son), closed class subject phrases (e.g.. 10 open class predicate phrases tall predicates
except 1o he and 1o have), closed class predicate phrase (to be and 1o have), mandatory
or complement open cliass phrases (e.g.. This has been some life; or 1 went to Chicago,
and closed class mandatory or complement phrises (e.g.. That's about it). In addition,
optional phrases were tabulited and clussified according 1o whether they were open class
(c.g.. Went to the University of California in Berkeley. in a pre med course.). or closed
class (c.g., 1 thought I was going 1o burn up over there).

As per convention (e.g., Lecours et al., 1983). all phrases composed of generic words
such as thing or stuff were classiticd as belonging to the open class. All optional phrases
concerning ume (e.g.. now) were chissified as belonging to the closed class inventory. All
optional adverbiad phrases ending in Iy such as simply or seriously were classiticd as
belonging 10 the open cliss. All optional adverbial phrases which did not end in —y
such as too much were classified as belonging to the closed class. The proportions of open
class and closed class subject phrases, object phrases, and optional phrases per speech
sample were determined by dividing their number by the total number of phrases.

RESULTS

Student ¢ tests were calculated between the PD and control subjects
(NC) on all acoustic measures. Of the acoustic measures analyzed from
the reading passage, fundamental frequency (F,) and intensity differentiated
PD from control subjects (Table 1).

As an initial step in the linguistic analysis, word rate (words per speech
sumple) and verbal rate (number of words per minute of actual speaking
time, i.e., with the total silent hesitation time subtracted out; Table 2)
were compared in a two-way analysis of variance. A highly significant
within-group effect (F(1.13) = 28.63. p < 0000 and a significant interaction
cffect (U 13) = 6.34. p -2 .0252) suggested that, as expected, the
amount of silent hesitation time is an important factor in the spontancous
speech of PD patients. This was further confirmed by a series of Student

—_——————— g, — —



LANGUAGE IN PARKINSON'S DISEASE 159

Grosjean, F., & Deschamps, A. 1975. Analyse contrastive des variables temporelles de
. I'anglais et de frangais: Vitesse de parole et variables composantes, phénomenes
d’hésitation. Phonetica, 31, 144-161.

Heeschen, C. 1980. Agrammatism in aphasia: An example of self-therapy in brain-damaged
patients. Proceedings on the Symposium of Mental Health: Choice or Fate, Rotterdam.

Henderson, A., Goldman-Eisler, F., & Skarbek, A. 1966, Sequential temporal patterns in
spontaneous speech. Language and Speech, 9, 207-216.

llles, ). 1987. The structure of spontaneous language production in Alzheimer’s, Huntington's
and Parkinson'’s disease. Ph.D. dissertation, Stanford University, Stanford.

lles, J., & Gordon, W. P. 1984. Neurolinguistic defects of Huntington’s disease. Proceedings
of the Academy of Aphasia, Los Angeles. )

llles, J., Nespoulous, J. L., & Lecours, A. R. 1986. Hesitation patterns in neologistic
Jjargonaphasia: A longitudinal study. La Linguistique, 2, 75-93.

Jackson, H. J. 1884. The Croonian lectures on the evolution and dissolution of the nervous
system. Reprinted in R. J. Herrnstein & E. G. Boring (Eds.), A source book in the
history of psychology. Cambridge: Harvard University, 1965. .

Joanette, Y., Keller, E., & Lecours, A. R. 1980. Sequences of phonemonic approximations
in aphasia, Brain and Language, 11, 30-44.

Kent, R. D., & Rosenbek, J. C. 1982. Prosodic disturbances and neurologic lesion. Brain
and Language, 15, 259-291.

Kolk, H. H. J., & Blomert, L. 1985. Word interference effect. Brain and Language, 26,
94-05.

Kolk, H. H. J., & Friederici, A. 198S. Strategy and impairment in sentence understanding
by Broca'’s and Wernicke's aphasics. Cortex, 21, 47-67.

Kuhl, D. E., Metter, E. ., & Riege, W. H. 1984. Patterns of cerebral glucose utilization
determined in Parkinson’s disease by the (18F) fluorodeoxyglucose method. Annals
of Neurology, 15, 419-424.

Lecours, A. R., Lhermitte, F., & Bryans, B. 1983. Aphasiology. Sussex: Balliére Tindall.

Levelt, W. P. 1985. Lexical access in. speech production. Proceedings of the Workshop
on Language Processing. Center for the Study of Language and Information, Stanford
University, Stanford. :

Ludlow, C. L., & Bassich, C. J. 1983. The results of acoustic and perceptual assessment
of two types of dysarthria. In W. R. Berry (Ed.), Clinical dysarthria. San Diego:
College Hill Press. :

Luria, R. 1966. Higher cortical function in man. New York: Basic Books.

Metter, E. J. 1985. Speech disorders: Clinical evaluation and diagnosis. New York: Spectrum..

Metter, E. J., & Hanson, W. R. 1986, Clinical and acoustical variability in patients with
hypokinetic dysarthia. Journal of Communication Disorders, 19, 347-366.

Metter, E. J., Riege, W. H., Kameyama, M., Kuhl, D. E., & Phelps, M. E. 1984. Cerebral
metabolic relationships for selected brain regions in Alzheimer's, Huntington’s and
Parkinson's Diseases. Journal of Cerebral Blood Flow and metabolism, 4, 560-506.

Nespoulous, J. L. 1979. De deux comportements verbaux de base: référentiel et modalisateur
et leur dissociation dans le discours aphasique. Société de Neuropsychologie de Language
Frangais, Paris.

Obler, L., & Albert, M. 1983. Language and aging: A neurobehavioral analysis. In D..S.
Beasely & G. A. Davis (Eds.), Communication processes and disorders. New York:
Grune & Stratton. Pp. 107-121.

Obler, L., Mildworf, B., & Albert, M. 1977. Writing style in the elderly. Proceedings of
the Academy of Aphasia, Montreal. ’

O’Connell, D. C., Kowal, S., & Hormann, H. 1970. Semantic determinants of pauses. In
G. B. F. d’Arcais & W. J. M. Levelt (Eds.). Advances in psycholinguistics. Elsevier:
North-Holland. Pp. 218-223.

Pirozzolo, F. )., Hansch, E. C., Mortimer, J. A., Webster, D. D., & Kuskowski, M. A.




160 ILLES ET AL.

1982. Dementia in Parkinson disease: A neuropsychological analysis. Brain and Cognition,
1, 71-83.

Scholz, O. B., & Sastry, M. 1985. Memory characteristics in Parkinson's disease. Journal
of Neuroscience, 27, 229-234.

Searle, J. R. 1977. Speech Acts. Cambridge: Cambridge University.

Teuber, H. L., & Proctor, F. 1964. Some effects of basal ganglia lesions in subhuman
primates and man. Neuropsychologia, 2, 85-93.

Tweedy, J. P., Langer, K. G., & McDowell, F. A. 1982. The effect of semantic relations
on the memory deficit associated with Parkinson's discase. Journal of Clinical Neu-
ropsychology, 4, 235-247.

Webster, D. D. ;1979. Webster Rating Scale, Parkinson's disease patient evaluation. New
York: Endo Laboratories.

Ry LN



BRAIN AND LANGUAGE 33, 161188 (1988)

Different Modes of Word Recognition in the Left and Right
Visual Fields
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We confirm previous evidence indicating that word length has a substantial
effect on word recognition in the LVF but a much weaker effect in both the
RVF and fovea. The nature of encoding in the LVF is not altered when the
words are vertically displayed (Experiment 2), and the effect cannot therefore
be entirely due to scanning artefact or acuity gradients in peripheral vision. We
provide evidence that links the asymmetrical influence of word length directly
to hemispheric specialization: left-handers, who as a group are much less con-
sistently lateralized than right-handers are also less affected by word length in
the LVF on the average (Experiment 3). This occurs because the asymmelry
for certain left-handers is either very weak or, in some cases, is the complete
reverse of the asymmetry observed in right-handers. Finally, we demonstrate
that the length x field interaction is observed in lexical decisions (Experiment
4) which do not entail pronunciation of written words. There is some indication
that concrete, high-imageable words produce a smaller effect of length in the
LVF than abstract, low-imageable words, and we discuss this outcome in relation
lo the proposal that the right hemisphere can sometimes extract a lexical code
from letter information. The concept of distinct modes of word recognition in
the LVF and RVF clarifies a number of issues in laterality research, and suggests
a new approach to evaluating group differences in half-field performance. © 1988

Academic Press, Inc.

When words are briefly presented to the left or right of fixation, per-
formance is often asymmetrical, with faster or more accurate responses
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of PD patients in this study reflect an adaptive, compensatory mechanism
to increasing speech-motor difficulty, or whether they are actually evidence
of a language impairment intrinsic to the disease process remains an open
question at this time. We are considering a number of studies designated
to resolve these i issues, including the assessment of the lexical frequency
of words composing the open class optional phrases, applying the protocol
to groups of female speakers, both normal and Parkinsonian, and comparing
these data with samples of normal spontaneous speech of subjects under
delayed auditory feedback. Other studies will follow naturally as the
interplay between acoustic and linguistic variables in spontaneous language
production become better understood.
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