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Geographical knowledge in patients with 
Parkinson's disease 
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and North Dakota State University, Fargo, North Dakota 

Geographical knowledge in patients with Parkinson's disease was studied with the revised ver
sion of the Fargo Map Test (Beatty, 1988). Patients with Parkinson's disease who scored within 
the range of normal controls on a standard clinical mental status exam were impaired in locat
ing US cities, but otherwise they performed normally. Patients who scored below the control range 
on the mental status test were impaired in locating US cities, regional cities, and gross features 
of US geography, as well as in naming the states in which the US cities are located. Patients 
with Parkinson's disease appear to suffer retrograde amnesia with respect to visuospatial (geo
graphical) knowledge as well as other forms of information. 

When required to identify famous persons from photo
graphs or to recall current events, some patients with Par
kinson's disease exhibit retrograde amnesia that is equally 
severe with respect to information acquired premorbidly 
in both the distant and the recent past (Freedman, Riviora, 
Butters, Sax, & Feldman, 1984; Huber, Shuttleworth, & 
Paulson, 1986). These deficits in remote memory are ob
served only in patients with Parkinson's disease whose 
overall mental status is below the range for normal 
controls. 

Recently, using geographical information as an index, 
we devised a method of measuring remote memory of 
visuospatial information (Beatty, 1988). With this tech
nique, we have observed impairments in patients with 
chronic progressive mUltiple sclerosis (Beatty, Goodkin, 
Monson, Beatty, & Hertsgaard, 1988) and Huntington's 
disease (Beatty, 1985). Since the profiles of neuropsycho
logical deficits that accompany multiple sclerosis, Hun
tington's disease, and Parkinson's disease are quite simi
lar (Cummings & Benson, 1984; Rao, 1986), we predicted 
that patients with Parkinson's disease would exhibit im
pairments on tests of geographical knowledge. 

METHOD 

Subjects 
The subjects were 42 patients with idiopathic Parkinson's disease, 

who were referred to us by area neurologists. To be accepted into the 
study, patients had to exhibit at least two of the following signs: masked 
facies, tremor at rest, cogwheel rigidity, bradykinesia, and disturbances 
of postural reflexes. They also had to have shown improvement in their 
neurological symptoms following treatment with dopaminergic medi
cation. Patients with a history of drug or alcohol abuse , other central 
nervous system diseases, or major psychiatric illness were excluded. 

We thank Charles Anderson, Richard Bailly, Randall Bjork, Donald 
Goodkin, Ryan Harrington, Robert Ivers, and William Weir for allow
ing us to test their patients. Address reprint requests to: William W . 
Beatty, Department of Psychology, North Dakota State University, 
Fargo, ND 58105. 

No patient had undergone a neurosurgical procedure. At the time of 
testing, all but one of the patients were receiving doparninergic and/or 
anticholinergic medications, with doses adjusted for optimal clinical 
benefit. All the patients provided written informed consent. 

Materials and Procedures 
All the patients received the following tests : the Mini-Mental State 

Exam (MMSE; Folstein, Folstein, & McHugh, 1975), the Line Orien
tation Test (Benton, Hamsher, Varney, & Spreen, 1983), and the re
vised version of the Fargo Map Test (FMT-R; Beatty, 1988). The FMT-R 
requires subjects to locate 10 gross features of US geography, 30 US 
cities, and 18 cities in the tristate region (ND-SD-MN) on outline maps. 
In addition, the patients named the state in which each of the 30 US 
cities was located (termed here city-state) and indicated which of the 
48 contiguous US states and 18 tristate cities they had visited or through 
which they had traveled on surface transportation at any time during 
their lives. 

On the basis of their performances on the MMSE, the patients were 
divided into normal MMSE (N = 25; MMSE score: 28-30) or low 
MMSE (N = 17; MMSE score: 22-27) subgroups. The patients in the 
normal MMSE group averaged 64.1 years of age, 13.6 years of educa
tion, and 23.5 on the Line Orientation Test. The patients in the low 
MMSE group averaged 68.4 years of age, 10.8 years of education, and 
20.4 on the Line Orientation Test. Significant (p < .01) differences 
were observed between the two MMSE subgroups in education and per
formance on the Line Orientation Test, but not in age. On the Line Orien
tation Test, 6 patients in the low MMSE subgroup and 3 patients in the 
normal MMSE subgroup scored in the clinically impaired range . 

Data Analysis 
Performance on the FMT-R is influenced by gender, age, education, 

and travel experience (Beatty, 1989; Beatty & Troster, 1987). To con
trol for these variables, each patient's score on each of the dependent 
variables was expressed as a Z score, calculated with respect to the per
formance of normal residents of the area of the same gender and age, 
with the same educational level (Beatty, 1989). Comparisons of the per
formance of patients with Parkinson's disease to the performance of nor
mal controls were made with single-sample t tests . ANOV As were em
ployed to compare the performances of the two patient subgroups. 

RESULTS 

The performances of the two subgroups of patients with 
Parkinson's disease are summarized in Table I. Here it 
can be seen that, relative to normal controls, the patients 
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Table 1 
Performance of Patients with Parkinson's Disease on 

Measures of Geographical Knowledge and Extent of Travel 

Gross features of US geography 
Locating US cities 
City-state 
Locating tristate cities 
States visited 
Tristate cities visited 

Normal MMSE Low MMSE 

M SEM M SEM 

-0.73 .36 -1.23 .43* 
-0.79 .20* -1.12 .23* 
-0.30 .28 -6.61 2.89* 

0.04 .19 -1.14 .32t 
-0.36 .25 -0.39 .18* 

0.36 .18 0.02 .32 

Note-MMSE = Mini-Mental State Exam. Values reported are mean (SEM) Z scores, 
computed with respect to local norms for normal subjects (Beatty, 
1989). *p < .05. tp < .01. *p < .001. 

in the normal MMSE subgroup were impaired only in 
locating US cities (most of which were outside their home 
region). In contrast, in comparison with the normal con
trols, the patients in the low MMSE subgroup were im
paired on all three of the visuospatial measures of geo
graphical knowledge, as well as on the verbal measure 
(city-state). 

The patients in the low MMSE subgroup had visited 
fewer US states than is typical for normal residents of this 
region, but they had visited a normal number of tristate 
cities. The travel experiences of the patients in the nor
mal MMSE subgroup were not significantly different from 
those of the controls. 

Differences between the two patient subgroups were sig
nificant for locating tristate cities [F(1,4O) = 12.07, P < 
.01] and for naming the state in which each of the 30 US 
cities is located [F(1,4O) = 6.93, p < .05]. On other vari
ables, the two subgroups did not differ significantly 
(Fs < 1.18). 

DISCUSSION 

Previous studies (Freedman et al., 1984; Huber et al., 1986) have 
reported retrograde amnesia in patients with Parkinson's disease who 
have lower than normal mental status, but not in patients with normal 
mental status. Consistently with those earlier results, we observed sig
nificant impairments on all measures of geographical knowledge in the 
patients in the low MMSE subgroup. We also observed a deficit on one 
measure of geographical knowledge in patients with Parkinson's dis
ease who had normal mental status, which was unlike the result of previ
ous studies. 

The impairments in locating US cities exhibited by the patients in the 
normal MMSE subgroup cannot be attributed to limited travel experience 
or to defective visuospatial perception, since these patients had visited 
about as many US states as had the normal controls, and they performed 
normally on the Line Orientation Test. Tentatively, we conclude that 
these patients exhibit retrograde amnesia with respect to visuospatial 
information, as it is reflected in loss of geographical knowledge. 

The broad range of deficits displayed by patients with Parkinson's 
disease who have lower than normal mental status is more difficult to 
interpret. Limited travel experience may have contributed to their difficul
ties in identifying features of US geography outside of their home region, 
but travel experience cannot explain their inability to locate cities in 
the tristate region accurately. Deficits in visuospatial perception, as in
dexed by impairments on the Line Orientation Test, could help to ex
plain the poor performance of the patients in the low MMSE subgroup 
on the three visuospatial measures of geographical knowledge. It is un
likely, however, that problems in visuospatial perception contributed 

to their deficits on the verbal measure of geographical knowledge (i.e., 
city-state). Since the vast majority of normal subjects over the age of 
40 score at ceiling on this measure, the patients' impairments probably 
reflect a genuine defect in remote memory. Elsewhere, we (Beatty, Sta
ton, Weir, Monson, & Whitaker, 1989) describe global cognitive dis
turbances in patients with Parkinson's disease who have lower than nor
mal mental status. It is likely that derangement of a number of cognitive 
functions, including remote memory, contributes to the poor performance 
of these patients on tests of geographical knowledge. 

The impairments in geographical knowledge observed in patients with 
Parkinson's disease in the present study are qualitatively similar to earlier 
findings based on identical testing procedures for patients with multi
ple sclerosis (Beatty, et al., 1988). The deficits among the patients with 
Parkinson's, however, were quantitatively more severe. On a slightly 
different form of the FMT, patients with Huntington's disease also ex
hibited impairment (Beatty, 1985). Taken together, these observations 
suggest that retrograde amnesia with respect to visuospatial informa
tion as well as other types of premorbidly acquired knowledge may be 
a relatively common consequence of the subcortical dementias. On tests 
requiring identification offamous people or recall of past public events, 
the deficits in remote memory exhibited by patients with Huntington's 
disease, mUltiple sclerosis, and Parkinson's disease are equally severe 
with respect to information acquired in both the distant and the recent 
past (Albert, Butters, & Brandt, 1981; Beatty, 1985; Beatty et al., 1988; 
Freedman et al., 1984; Huber et al., 1986). Whether or not a similar 
"flat" temporal gradient of retrograde amnesia with respect to geographi
cal knowledge can be demonstrated in patients with Parkinson's dis
ease remains to be determined. 
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Announcement 

International Congress of Psychology 
Brussels, Belgium 
July 19-24, 1992 

The next International Congress of Psychology will be held in Brussels, July 19-24, 1992, under the 
auspices of the International Union of Psychological Science (lUPsyS) . 

Congress brochures may be obtained from Brussels International Conference Centre, Place des Exposi
tions, Place de Belgique, B-1020 Brussels, Belgium (FAX 3224788023). 

Proposals for the Scientific Program, including symposia, may be sent to the U.S. member ofIUPsyS, 
the National Academy of Science. They should be addressed to Pamela Ebert Flattau, USNC/IUPsyS, Na
tional Research Council, GH 186, 2101 Constitution Avenue, N.W., Washington, D.C. 20418. 
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