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Cognitive and Affective Functioning in Parkinson’s Disease
Patients with Lateralized Motor Signs*

John St. Clait, Joan C. Boro#l Martin Sliwinsk?, Lucien J. Cot& and Yaakov Steth
1The Center for Cognition and Communication, New Ydi®ueens College and Mount Sinai Medical
Center, The City University of New YorRRose F. Kennedy Center for Mental Retardation and Human
Development, and Albert Einstein College of Medicine, Bronx, NY, 4Bdllege of Physicians and Surgeons
of Columbia University, New York

ABSTRACT

Eleven patients with Parkinson’s disease (PD) and predominantly right-sided motor signs, 12 patients with
PD and predominantly left-sided signs, and 11 demographically matched healthy controls were compared
on tests assessing a range of cognitive and affective functions. Assuming a novel approach, our test battery
was composed of measures drawn from ones previously used in the hemiparkinson’s disease and lateralized
PD literature. The two patient groups were similar in illness duration, severity of motor signs, and degree
of lateralized motor deficits. Statistical analyses did not reveal significant differences between patient
groups, consistent with other studies that have failed to find differences in neuropsychological functioning
between PD patients with right- and left-sided motor signs.

In Parkinson’s disease (PD), the onset of motoryears. In either HPD or lateralized PD, it is as-
signs and symptoms (rigidity, bradykinesia, andsumed that the underlying neuropathology is
tremor) can present itself primarily or exclu- located mainly in contralateral subcortical re-
sively on either the right or left side of the body. gions.

When the motor dysfunctions are exclusively Studies investigating neuropsychological
unilateral, the disorder is referred to as Hemi-functioning in HPD and lateralized PD have
parkinson’s disease (HPD). When the motoryielded mixed results. Some studies have dem-
dysfunctions are expressed bilaterally, but withonstrated compromised cognitive functioning in
one side of the body having more severe symppatients with PD and left-sided sighs (LPDs)
tomatology, we suggest the disorder be referreccompared to patients with PD and right-sided
to as lateralized Parkinson’s disease. In mossigns (RPDs) (Bowen, Hoehn, & Yahr, 1972;
patients, lateralization of symptoms is a fairly Direnfeld et al., 1984; Fleminger, 1991; Hie-
transient condition associated with disease onsdaanen & Teravainen, 1989; Villardita, Smirni, &
of Parkinsonism, while in others, it remains for Zappala, 1983). In contrast, one study has
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shown that patients with RPD are cognitively deficits than patients with RPD on measures as-
more impaired than patients with LPD (Spicer, sessing right-hemisphere functioning. In addi-
Roberts, & Lewitt, 1988). Other studies have tion, we determined whether PDs, relative to
found that group differences are consistent withhealthy controls, would exhibit deficits in cogni-
lateralization of function (e.g., Blonder, Gur, tive and affective functions.

Gur, Saykin, & Hurtig, 1989; Chouza et al.,

1984; Starkstein, Leiguarda, Gershanik, &

Berthier, 1987). That is, patients with RPD are METHODS

impaired on “left hemisphere” tasks, whereas

patients with LPD are impaired on “right hemi- Participants

sphere” tasks. Further, in at least two studies,Participants were 12 patients with LPD, 11 patients
there have been lateralized differences for ondVith RPD, and 11 healthy control (HC) adults.
PD group but not the other (e.g., for patients Participants were right-handed, native speakers of

. . i English y = 42) or fluent by an early age € 2),
with RPD [Huber, Miller, Bohaska, Christy, & with no history of neurological disorder (second-

Bornstein, 1992]; for patients with LPD [Villar- - ary for patients with PD), dementia, psychiatric

dita et al., 1983]). Finally, another set of studiesillness, psychotropic medication use, or alco-

has failed to show any significant neuropsycho-hol/substance abuse. The only PD medication ad-
logical differences between patients with RPD Ministered to all patients was Sinemet, an L-dopa
and patients with LPD (Agniel et al., 1991; agonist.

. . Patients with PD were outpatients at a motor
Blonder, Gur, & Gur, 1989; Huber, Freidenberg, disorders clinic at a large urban medical center.

Shuttleworth, Paulson, & Clapp, 1989; Riklan, The same neurologist (L.J.C.) examined each pa-
Stellar, & Reynolds, 1990). tient to confirm the diagnosis of PD and to rate
The present study was designed to addresmotor-sign severity. Idiopathic PD was defined by

contradictions in the literature regarding cogni- clinical and research criteria, including the pres-
tive functioning in lateralized PD, using a €nce of two of the four cardinal features of PD

; . (tremor, rigidity, bradykinesia, and postural insta-
unique approach to select the cognitive mea bility: Hughes, Ben-Schlomo, Daniel, & Lees,

sures. Bas_ed ona revi_ew of the literature, testﬁggz; Hughes, Daniel, Kilford, & Lees, 1992;
shown to significantly differentiate between pa-ward & Gibb, 1990). Healthy controls were
tients with LPD and patients with RPD were recruited from a pre-existing research participant
used to construct the battery for the currentpool.

study. We reasoned that such a battery would be The three groups (LPD, RPD, and HC, respec-

most sensitive to any potential differences be-ti‘é‘zlg)otdhigrg%tg‘ggsérsggggcjgty gfq'c(i)g)sg/ror;nale)
. 0, 0, 0 ,

tween_ the two Iat_erahzed groups._Measures Oﬁge(72.5 [10.2], 66.6 [8.5], and 66.6 [10.8] years).

affective processing and depression were alsQq,cation (15.9 [3.4], 15.1 [1.8], and 13.6 [2.4]

included. Although some research on lateralizedsears), or global cognitive status (28.4 [1.6], 28.5
PD and depression has been conducted (e.g[1.3], and 28.6 [1.1], as evaluated by the Mini-
Blonder, Gur, & Gur, 1989; Cummings, 1992; Mental State Exam; Folstein, Folstein, & McHugh,
Fleminger, 1991; Spicer, Roberts, & LeWitt, 1975). Also, the RPD and LPD groups did not dif-
1988; Starkstein, Mayberg, Leiguarda, Preziosi,fer significantly on illness duration (3.7 [2.1] and

) . : 3.6 [2.1] years, respectively), disease stage (2.4
& Robinson, 1992), relatively few studies (e.g., [0_5][ an(]j %.0 [0.0]; I-[|)oehn a)r?d Yahr scale, 296(7),

Blonder, Gur, & Gur, 1989) have examined o ota| severity score for motor signs (3.8 [2.0]
more general affective functioning in lateralized and 4.3 [1.3], as assessed by the Unified Parkin-
PD. son’s Disease Rating Scale [UPDRS; Stern &

The battery developed was used to test thedurtig, 1978] and averaged for bradykinesia,
hypotheses that patients with RPD would exhibittremor, and rigidity).

greater deficits than patients with LPD on mea-. . NeXt, the total motor laterality ratio score ([R -
J/[R + L]) was examined. Ratio scores ranged

sures assessing left-hemisphere functioning anﬁom —1.000 (exclusively left-sided) to +1.000 (ex-
that patients with LPD would exhibit greater cysjvely right-sided). When considering the mag-



322 JOHN ST. CLAIR ET AL.

nitude (via absolute values) of the laterality ratios, RESULTS
patients with LPD ¢ = .552;SD=0.291) and pa-

tients with RPD M = .574,SD=0.204) did not dif- A series of one-way ANOVAs was conducted
fer (t = 0.08,df = 21, p > .500). However, when on Group (LPD, RPD, and HC), separately for

focusing on the degree/direction of lateralization,
patients with LPD 1 = —.552) and patients with each of the 25 measures under study. To test

RPD (M = +.574) were significantly different from specific hypotheses, post hoc contrasts (LPD
each othert(= 4.20,df= 21,p<.01). Further, each group vs. RPD group; PD group vs. HC group)
PD group’s ratio score was significantly € .01)  were conducted (Rosenthal & Rosnow, 1985)
different from a mean score of zero (i.e., no for each one-way ANOVA yielding signifi-
lateralization). cance. To adjust for experimentwise error rate
Procedures for the omnibugF tests, the Bonferroni correc-

Each participant was administered a neuropsychotion was used (i.ep =.05/25 or .002).

logical battery, consisting of 15 tests (references Of the 25 ANOVAs conducted, only the one
provided in Table 1), based on a review of the for the Zung Depression Scale was signific&nt,
HPD and lateralized PD literature. Tests found to(2,31) = 8.22,p = .001 (see Table 1 for group
significantly differentiate between LPD and RPD means and ANOVA values). When the post hoc

groups were used. Tests assessing affective prox _
cessing (Facial and Word Emotional Identification contrast between PD groups was conducted, al

Tasks) and depression (Self-Rating Scale) als&hwg_h patients with RPDM = 51'$’SD_ _5'3)
were employed. To examine other functions fre-had higher Zung scores than patients with LPD
quently compromised in PD (Brown & Marsden, (M = 47.3;SD = 7.0), the comparison was not
1990; Flowers & Robertson, 1985; Raskin, Borod, significant,F (1,20.34) = 2.99p = .099. When

& Tweedy, 1990; Stern, 1983), tests assessing exthe contrast between the PD groud € 49.5;
ecutive/frontal-lobe functioning (Alternating A-S gp = 6.6) and the HC groupM = 41.2;SD =

and Odd Man Out) and visuospatial processing5_9) was conducted, the PD group endorsed sig-

(Visual Form Discrimination) were included inthe . .
battery. nificantly more depressive symptoms than the

These 15 tests were categorized as tapping pre-iC group,F (1,20.44) = 14.39p = .001.
dominantly right- or left-hemisphere functions
(Table 1). For tests that emerged from the
lateralized PD literature review, a test was categoD|SCUSSION
rized as a right hemisphere (RH) task if patients
with LPD were significantly impaired and as a left . .
hemisphere (LH) task if patients with RPD were The_purpose of this stud_y Was_to elucidate and
significantly impaired. Facial and word emotional ¢larify neuropsychological differences that
identification tests were included in the RH list might exist between PD patients with primarily
due to selective deficits for patients with right- right-sided and left-sided motor signs. To date,
brain damage on these tests (Borod, Andelmanthe literature in this area has been equivocal.
Obler, Tweedy, & Welkowitz, 1992; Borod et al., The results of the current study, which incorpo-

1990, 1998). The depression test was included i :
the LH list due to its frequent association with Ieft-rhiteS many of the measures used previously,

brain damage (Gainotti, 1972; Starkstein&Robin-Sgpport the_V|eW thf_it there are no S|gn|f|_cant
son, 1988). The visuospatial processing test wadlifferences in cognitive and affective function-

assigned to the RH list. One frontal test (Odd Maning between patients with RPD and LPD.

Out) was assigned to the RH list due to its visual From a neurophysiological perspective, our
characteristics, and the other (Alternating A-S) to results may not be that surprising. When consid-

the LH list due to its verbal nature. Altogether, aring HPD, one is most likely dealing with a

there were eight predominantly RH tests, involving s, qer involving bilateral subcortical damage.
12 separate measures, and seven predominant

LH tests, involving 13 separate measures. RH an D occurs when deterioration of the substantia

LH tests were alternated during administration in anigra/basal ganglia complex reaches 80%. As it

fixed order. has been observed that HPD is almost always a
transient state that soon develops into bilateral
PD (Chouza et al., 1984), a completely unilat-



Table 1. List of Tests, Measures, and References.

ANOVA for all
LPD vs. Possible LPD RPD HC 3 groups
RPD Score M M M
Test Reference Source Individual Measure Range (SD (SD (SD) F p
Right-Hemisphere Tasks (8 tests, 12 measures)
WAIS-R Wechsler, 1981 H,T Picture Completion 0-20 15.1 15.3 14.4 0.15 .865
Subtest (5.7) (3.1) (2.9)
Visual Cancellation Hamsher, 1976 V,S,Z Left side of page 0-30 29.7 29.8 29.9 0.41 .670
(0.6) (0.4) (0.3)
Middle of page 0-30 29.9 30.0 29.9 0.50 611
(0.3) (0.0) (0.3)
Right side of page 0-30 30.0 30.0 29.9 1.00 .380
(0.0) (0.0) (0.3)
Memory Scale-Revised Wechsler, 1987 B,G,G,S,H Vis. Rep. Immediate 0-41 26.4 28.8 29.8 0.50 .614
Recall (8.8) (8.1) (8.5)
Vis. Rep. Delayed 0-41 20.1 20.9 23.0 0.21 811
Recall (12.4) (11.2) (9.1)
Stroop Test Stroop, 1935 H, T Color Section 0-100+ 58.5 63.2 68.0 0.37 .697
(45-s version) (17.8) (23.4) (23.3)
Interference Section 0-100+  32.5 30.8 39.6 0.86 .438
(11.7) (12.1) (14.4)
Facial Emotion Borod, Martin, Identification Task 0-21 16.7 18.7 15.9 2.99 .065
Alpert, Brozgold, (3.4) (2.1) 2.7)
& Welkowitz, 1993
Lexical Emotion Borod, Andelman, Identification Task 0-21 18.8 19.1 19.7 0.50 .614
Obler, Tweedy, & (3.0) (2.0) (1.8)
Welkowitz, 1992
Visual Form Benton, Hamsher, Discrimination Task 0-16 13.0 14.3 155 2.37 111
Varney, & Spreen, (3.9) (2.1) (1.2)
1983
Odd Man Out Richards, Cote, & Total (Trials 1-4) 0-40 36.8 35.8 35.7 0.19 .830
Stern, 1993 (2.9) (6.0) (3.6)

Table 1 continues.
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Table 1. continued.

ANOVA for all
LPD vs. Possible LPD RPD HC 3 groups
RPD Score M M M
Test Reference Source Individual Measure Range (SD (SD (SD) F p
Left-Hemisphere Tasks (7 tests, 13 measures)

WAIS-R Vocabulary Wechsler, 1981 B,G,G,S,H Vocabulary Subtest 0-70 52.9 48.2 50.9 0.86 435
(9.8) (8.2) (7.8)

WAIS-R Digit Span Wechsler, 1981 S,R,L Digit Span Forwards 0-14 9.4 11.4 10.2 1.17 .324
(2.6) (3.3) (3.3)

Digit Span Backwards 0-14 7.8 9.1 8.5 0.53 .593
(3.2) (3.1) (3.1)

BDAE Goodglass & B,G,G,S,H Animal Naming Subtest  0— 17.8 18.1 22.4 2.12 137
Kaplan, 1983 (5.1) (6.5) (6.0)

Auditory Verbal Rey, 1964 S,L,G,B Total Recall 0-75 38.4 40.4 48.2 2.78 .080
Learning (Trials 1-5) (11.0) (10.9) (9.3)

Interference 0-15 4.0 4.1 5.2 1.09 .348
(Trial 6) (2.3) (2.2) 1.7)

Immediate Recall 0-15 7.1 8.8 9.8 2.19 .130
(3.2) (3.6) (2.7)

Delayed Recall 0-15 6.0 7.8 10.3 3.81 .033
(30 min.) (4.2) (3.9) (2.8)

Oral Word Associa- Benton & Hamsher, S,R,L “F” (1 minute) 0— 14.7 15.1 18.8 2.40 .108
tion 1976 (3.9) (6.1) 4.7)

“C” (1 minute) 0- 14.2 14.6 17.6 1.20 .314
(5.5) (6.0) (5.8)

“L” (1 minute) 0- 14.1 14.2 15.9 0.46 .634
(4.5) (5.6) (5.1)

Oral Word Associa- Raskin, Borod, & Alternating “A-S” 0-— 13.2 13.5 14.8 0.25 .780
tion Tweedy, 1992 (5.3) (6.6) (5.9)

Depression Zung, 1965 Self-Rating Scale 20-80 47.3 51.8 41.2 8.22 .001
(7.0) (5.3) (5.9)

Note LPD = patients with PD and left-sided signs; RPD = patients with PD and right-sided signs; HC = healthy control participants; WAIS-R = Wechsle
Intelligence Scale-Revised; Vis. Rep. = Visual Reproductions; BDAE = Boston Diagnostic Aphasia Examination; H,T = Hietanen & Teravainen,,7989;
Villardita, Smirni, & Zappala, 1983; B,G,G,S,H = Blonder, Gur, Gur, Saykin, & Hurtig, 1989; S,R,L = Spicer, Roberts, & Lewitt, 1988; S,L,G,B =e8tark|

Mayberg, Leiguarda, Gershanik, Barthier, 1987.
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eral HPD group most likely has from 50% to REFERENCES

80% substantia nigra/basal ganglia damage on

the “unaffected” side. Further, it is known that Agniel, A., Celsis, P., Biallard, G., Montastruc, F.,

a 50% loss of the substantia nigra/basal ganglia Demonet, J., Marc-Vergnes, J., & Rascol, A.

fibers is a normal, age-related event. Therefore, (1991). Cognition and cerebral blood flow in
. . . 777 lateralized Parkinsonism: Lack of functional lateral

when assessing Iaterallza_tlon of fur_1ct|on in ei-  asymmetriesJournal of Neurology, Neurosurgery,

ther exclusively or predominantly unilateral PD,  and Psychiatry54, 783-786.

one is almost assuredly assessing, to some ex@enton, A., & Hamsher, K. (1976)Multilingual

tent, bilateral brain damage. Aphasia Examination(Manual, revised, 1978.)

: lowa City, IA: University of lowa.
On the other hand, from a methodological Benton, A., Hamsher, K.. Varney, N.. & Spreen, O.

perspective, there are several reasons why there (1983)  Contributions to neuropsychological as-
could have been no differences in neuropsycho- sessment: A clinical manuaNew York: Oxford
logical functioning between RPD and LPD  University Press.

groups. In terms of power, although a small Blonder, L., Gur, R., & Gur, R. (1989). The effects of

sample does diminish the statistical power to gﬁgtf;ndgﬂ;gg?'Eggf'znosgn'sm on prosogyain
detect group differences, it does not necessarilysjonder, L., Gur, R., Gur, R., Saykin, A., & Hurtig,
bias effect size. Examination of the effect sizes H. (1989). Neuropsychological functioning in
from ANOVAs that were conducted indicates hemiparkinsonismBrain and Cognition 9, 244-
that, in general, effect sizes were quite low, eS-Borzc?dIJ Andelman, J., Obler, L., Tweedy, J., &
pecially for comparisons between th_e LPD and Wellkov(/itz, J. (1992’). R’ighther,nisr‘)here spe’cializa-
the RPD groups. In terms of sampling, as de- tion for the identification of emotional words and
scribed above, we were rigorous in selecting sentences: Evidence from stroke patieMsuro-
participants and careful in matching the two PD  psychologia30, 827-834.

groups for clinical factors (i.e., illness duration, Borod, J., Cicero, B., Obler, L., Welkowitz, J., Erhan,

motor severity, and degree of lateralized motor H., Santschi, C., Grunwald, 1., Agosti, R., &
Ys g Whalen, J. (1998). Right hemisphere emotional

signs) and in matching all three groups for de-  perception: Evidence across multiple channels.
mographic variables (i.e., gender, age, and edu- Neuropsychologyl2, 446-458.

cation) and global cognitive status. Finally, it Borod, J., Martin, C., Alpert, M., Brozgold, A., &
may be the case that the lack of cognitive and Welkowitz, J. (1993). Perception of facial emotion

. . in schizophrenic and right brain-damaged patients.
affective differences between the RPD and the The Journal of Nervous and Mental Diseadé1,

LPD groups is a real phenomenon. 494-502.

When combining the patients with LPD and Borod, J., Welkowitz, J., Alpert, M., Brozgold, A.,
the patients with RPD into one group and com- Martin, C., Peselow, E., & Diller, L. (1990). Pa-
paring them to the healthy control group, de- rameters of emotional processing in neuropsychiat-

. . . . ric disorders: Conceptual issues and a battery of
pression scores were higher in the patient group, tests.Journal of Communication Disorder3,

consistent with earlier findings comparing pa- 247-271.
tients with PD to controls and to other neurolo- Bowen, F., Hoehn, M., & Yahr, M. (1972). Cerebral
gical populations (e.g., Cummings, 1992; Dakof dominance in relation to tracking and tapping per-

& Mendelsohn, 1986: Levin, Llabre, & Weiner, formance in patients with Parkinsonisteurol-
ogy, 22, 32-39.

1988). Brown, R., & Marsden, C. (1990). Cognitive function
In summary, the strengths of the currentstudy  in Parkinson’s disease: From description to theory.

involve the use of a sensitive battery of testsand TINS 13, 21-27.

well-matched, carefully screened participantChouza, C., Romero, S., Laguardia, G., Pou, G.,

groups. This study supports the view that pa- Lorénzo. J., Flores, M., Wozniak, A., Feres, S.,

: . - . . . Caamano, J., & Schroeder, A. (1984). Hemi-Par-
tients with left-sided and right-sided Parkinson’s  insonism: Clinical neurops;&cholo)gical Iand

disease do not presentdifferentneuropsycholog- tomographical studiesdvances in Neurology0,
ical profiles. 415-425.
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try, 149, 443-454. psychology Reviewl, 185-221.

Dakof, G., & Mandelsohn, H. (1986). Parkinson’s Raskin, S., Borod, J., & Tweedy, J. (1992). Set-shift-
disease. The psychological aspects of a chronic ing and spatial orientation in patients with Parkin-
iliness.Psychological Bulletin99, 375-387. son’s diseaselournal of Clinical and Experimen-

Direnfeld, L., Albert, M., Volicer, L., Langlais, P., tal Neuropsychologyl4, 801-821.

Marquis, J., & Kaplan, E. (1984). The possible re- Rey, A. (1964).L’'examen clinique en psychologie
lationship of laterality to dementia and neurochem-  [Clinical and psychological examinatipnParis:
ical findings.Archives of Neurology1, 935-941. Presses Universitaires de France.

Fleminger, S. (1991). Left-sided Parkinson’s diseaseRichards, M., Cote, L.J., & Stern, Y. (1993). Execu-
is associated with greater anxiety and depression. tive functionin Parkinson’s disease: Set-shifting or
Psychological Medicing?21, 629-638. set maintenancefournal of Clinical and Experi-
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