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Abstract

When required to locate places on outline maps, males consistently perform more accurately than females. This sex
difference in geographical knowledge has been observed in samples throughout the United States, in all age ranges
examined from the second to the 9th decade of life and in samples differing in average education level from high
school to postgraduate degrees. Both males and females appear to acquire geographical knowledge during surface
travel through the environment. The information acquired during everyday travel is apparently integrated into
topographic representations that comprise a cognitive map. This process is less efficient in females probably
because they attend to and remember more about landmarks and less about distance and directional cues than do
males. To examine the importance of driving experience on the ability to locate places on an outline map of the
Oklahoma City metropolitan area, adolescents who were too young to drive and older persons with varying amounts
of experience traveling in the metropolitan area were studied. In the present study the magnitude of the sex
difference in accuracy, though not the absolute level of performance, was similar in groups of people too young to
drive and in younger and older drivers. Hence, the sex difference in geographical knowledge cannot be the product
of differences in driving that may exist between males and femalNS 2002,8, 804-810.)
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INTRODUCTION mature at different ages with different dependencies on en-

Sex diff ¢ . les h b d trated vironmental stimulation.
ex ditierences favoring maies have been demonstraled re- 5 ,q method for measuring remote memory for visuospa-

peatedly on a number of tasks that require visuospatial Nial information is to require participants to locate cities or

formation processing. Examples include certain VisuomOtOBther geographical features on outline maps of a target re-
tasks that require throwing a projectile at a target, percep-

tual tasks that . ntaini tial orientat cﬁion (e.g., the United States, individual states or regions, or
ual tasks that require maintaining spatia’ orientation an etropolitan areas). On these tests of geographical knowl-
on various mental rotation tests, especially those that re;

. ! . . . ) edge, males consistently perform more accurately than fe-
quire mental manipulation of three-dimensional objects (Se?nales. Reliable sex differences have been observed in

Kimura, 1999; Maccoby & Jacklin, 1974, for reviews). Males samples of college students throughout the United States

also excel at learning novel routes and mazes including ?Beatty&Trbster, 1987), in residents of North Dakota rang-

virFuaI tversion o_ft.the MO”?S WZtetr Ma:zel, algtgssk éha}t re(é(ing in age from 17 to 92 (Beatty, 1989a) and in samples that
quires frue cqgnl lve mapping (Astur etal., » 2a€A &y aried in average education from high school to postgrad-
Kimura, 1993; Moffat et al., 1998). Although some research—uate degrees (Beatty, 1989a; Beatty et al., 1996; Beatty &

ers claim that_ th_e capacity to create and use mental ma Oster, 1987). Cross-sectional studies show that geograph-
appears early in life, even in blind children, Liben and Downsical knowledge is a progressively increasing function of

(1989) reviewed the literature and concluded that cognitiveage until the 5th or 6th decade and then is maintained at

mapping is not a single ability but a collection of skills that asymptote for the remainder of life (Beatty, 1989a; 2001).
However, the relationship between age and geographical
Reprint requests to: William W. Beatty, Department of Psychiatry knowledge appears maimy to reflect the fact that as people
and Behavioral Sciences, University of Oklahoma Health Sciences . .
Center, P.O. Box 26901, Oklahoma City, OK 73190. E-mail: 9€t older they accumulate more extensive travel experi-

william-beatty@ouhsc.edu ences. Multiple regression analyses have consistently shown
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that travel history (measured as the total number of places A second difference is that although the number of places
ever visited in the target area of the test map) is the bestisited is the best predictor of geographical knowledge for
single predictor of geographical knowledge, accounting foboth sexes, this measure of travel history is a better pre-
more than 25% of the variance in performance (Beattydictor for men than for women. Beatty (2001) studied geo-
1989a; Beatty et al., 1997a). Education and gender modgraphical knowledge for the Oklahoma City metropolitan
estly increased the accuracy of prediction. area. The correlation between places visited and places
Because of the sex differences in visuospatial perceptiotocated was high and positive for both m@n= 0.91,p <
and learning described above it might be suspected tha001), and womeiir = 0.69,p < .001) and the difference
males are simply better than females at learning and remenm the size of the correlations was significam= 2.72,
bering the information on outline maps, but this is not thep < .01).
case. Using a test called New Map (Beatty & Troster, 1987) Beatty (2001) proposed a working model for the devel-
that requires acquiring knowledge of the locations of ficti- opment of sex differences in geographical knowledge. First,
tious places but is otherwise similar to tests of geographicajeographical knowledge is assumed to be acquired inciden-
knowledge, we have consistently found that males and fetally by both men and women during the course of every-
males acquire information at similar rates; retention overay travel through their environments. In men, visuospatial
delays ranging from 30 min to 48 hr is also similar (Beatty attention systems gather and record distance and direction
et al., 1996; Beatty & Bruellman, 1987; Beatty & Troster, information that is automatically encoded into the topo-
1987), although in one study (Beatty et al., 1997a) femalegraphical brain arrays that store accurate geographical knowl-
showed better retention of place location information. Avail-edge. In women, visuospatial attention systems are tuned to
able information on long term retention of geographicalacquiring information about landmarks, objects and their
knowledge as measured by our methods (Beatty, 1988; Bdecations. This type of information is not particularly use-
atty & Salmon, 1991; Beatty & Spangenberger, 1988) sugful for performing well on formal tests of geographical
gests that there is little or no loss in accuracy over a periotknowledge, although it can serve to direct adequate real-
of at least 25 years. world navigation under many conditions (Beatty & Bern-
The foregoing findings imply that the sex difference in stein, 1989; Beatty & Troster, 1987).
geographical knowledge cannot arise from differences in The validity of this account rests on the assumption that
memorial processes that occur after encoding and initiahny means of surface transport that allows a person to visit
storage of place location information, and it is most un-a place is equally valuable for creating conditions for accu-
likely that there are important differences, favoring males rate encoding of place location. That is, it should not matter
in long-term storage or retrieval. It follows, therefore, thatwhether one plans the route and drives the automobile to
the critical difference between men and women for geo+the to-be-visited places or merely goes along as a passen-
graphical knowledge must occur prior to the stage in visuoger. Although | know of no data that bear directly on this
spatial information processing in which a place location isissue, there are reasons for doubting the functional equiva-
encoded into something like a topographical map. That islence of the driver and passenger roles for the acquisition of
men and women must process visuospatial informatioraccurate visuospatial knowledge. First, the importance of
differently. active motor responding in adaptation to distortion of vi-
One difference is that for women landmarks are thesual inputs by devices such as prisms that displaced the
most salient features for directing navigation through spacemages laterally is firmly established (Held, 1968; Held &
while for men distance and direction are more importantHein, 1963). In these experiments only participants who
cues. This sex difference can be inferred from studies thatesponded actively (e.g., throwing darts at a target) while
recorded the kinds of information participants give whenwearing prisms adapted to the lateral distortion; passive
asked to describe how to get to a particular location (Wardriewing did not result in visual adaptation. Furthermore, it
et al., 1986) and the idea is also supported by recent exs known that prior to the age of 8 or 9, children do not
perimental evidence. Galea and Kimura (1993) studiechppear to incorporate information presented during passive
learning of a route through a tabletop map of a hypothetitravel on a school bus into spatial representations of the
cal town. Men required fewer trials and made fewer erroreenvironment (Hart & Berzok, 1982).
in learning the route; on retention tests, men recalled ac- The second reason for suspecting that driving and being
curately more details about direction and distance, but passenger may not be equivalent for the development of
women recalled more information about landmarks andaccurate geographical knowledge is anecdotal and consists
street names. Other studies (Eals & Silverman, 19940f the spontaneous analysis of her own poor performance
McBurney et al., 1997; McGivern et al., 1997) also indi- on the task of locating US cities by a female participant in
cate that females perform better on laboratory object locaene of our studies. She stated: “You know, Dr. Beatty, I've
tion memory tasks. Furthermore, both males and femalesaveled a lot in my life, but | never paid much attention to
believe that women are better at finding lost objects in themaps because my husband did all of the driving and de-
home (Beatty & Olson, 2001). It is probably significant cided where we were going” (Beatty & Troster, 1987).
that the topographical maps used in our studies of geo- The possibility that there are sex differences in some
graphical knowledge contain no landmarks. aspect of driving which are responsible for the differences
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in geographical knowledge is credible because all of thecities on the Oklahoma City (Metro) Map Test. The Metro
participants in the studies described above were of legailap is a square, 130 km on a side, with Oklahoma City in
driving age. We did not determine whether the participantghe center from east to west and from north to south. On the
actually had driver’s licenses and whether and how muchmap are 25 numbered dots; the participant’s task is to write
they drove. However, because most of the participants werthe number corresponding to the location of each of the 18
from North Dakota or Oklahoma, two states with large in- named target places and indicate which places he or she has
tercity distances and limited public transportation systemsyisited. In this respect the Metro Map test is like the United
it seems likely that nearly all participants were drivers for States and regional tests used in our earlier studies. Be-
whom the private automobile was the principal mode ofcause this segment of the state map is featureless (it looks
transportation. like a square with numbers randomly distributed upon it),
To determine whether any aspect of driving was criticaltwo orientation cues were given: first, the position of true
to the sex difference in geographic knowledge we studiedNorth was indicated by an arrow labeled in the usual way;
males and females in three different age groups; the perfoisecond, solid lines representing the location of interstate
mance of individuals who were too young to drive washighways and other major expressways were shown to de-
compared to that of groups of younger and older driverspict their course through the entire 1330 km section of
Geographical knowledge was assessed using a map of thiee state map. The highways were not individually identi-
Oklahoma City area because unpublished pilot studies infied and the participant had to infer the scale of the map
dicated that young teenagers have virtually no knowledgérom the target places that were to be located.
of the geography of their state of residence or of the United

States. RESULTS

Table 1 summarizes the demographic and performance data.
For the demographic variables education and years of res-
idence in the Metro area there were significant main effects
of age groud Fs(2,92)> 8.91,ps < .01], but neither the
Ninety-eight (44 male and 54 female) residents of the Oklamain effects of sexFs(1,92)< 2.07) nor the Sex Age
homa City metropolitan area participated in the study. AllGroup interactiongFs < 1) were significant. Older partici-
were employees, spouses of employees, or children of enpants had visited more of the target plaggs2,92 = 4.79,
ployees of the University of Oklahoma Health Sciencesp < .05], but neither the main effect of s¢¥(1,92) =
Center. Before participating they completed a brief healthl.31] nor the Sex<x Age Group interactiolF < 1) was
survey designed to detect individuals with histories of headignificant for this variable. Subsequent analyses showed
injury, drug and alcohol abuse, learning disabilities or psy-that the older drivers had visited more places than partici-
chiatric, neurological or medical conditions that could af- pants in the other groupsps < .05), but the difference
fect performance. No potential participants were rejectedetween the young nondrivers and the younger drivers was
on health grounds. This study was a preliminary investiganot significant. As expected, older participants located more
tion to determine the suitability of materials for a larger places accuratelyF (2,92 = 23.00,p < .001] and males
investigation of knowledge in adolescent and adult drugocated more places accurately than femdlegl, 92 =
abusers. The larger study was not funded. The participan#.93,p < .05], but the Sex Age Group interaction did not
were divided by age into one grogpl = 22) that was less approach significancéF < 1). Effect sizegn?) were age
than 16 years of age (the minimum age to obtain a drivergroup= .333; sex= .051; Age Groupx Sex= .000.
license in Oklahoma) and two groups of drivers: a younger Table 2 reportg tests for between sex comparisons at
group(N = 37) that ranged in age from 16 to 29 years andeach age group for all dependent variables. Young female
older group(N = 39) that ranged in age from 30 to 60 years. nondrivers had resided in the Metro area longer than males
All of the participants in the latter two groups confirmed of the same age and driving experience. With the small
that they had drivers’ licenses and regularly operated motosample sizes none of the differences between males and
vehicles on local roads and highways. females in locating places was significant, but if the data
Participants who were 18 or older provided written in- are collapsed across age groups, males located more places
formed consent after a thorough explanation of the procethan femalesyl = 10.6vs.7.5;t(96) = 2.45,p < .05].
dures which were approved by the local Institutional Review Table 3 summarizes product moment correlations be-
Board. For minor children a parent provided consent andween the number of places located accurately and poten-
the child provided assent for participation in the study. tial predictors. The data are presented separately for males
and females. The patterns of correlations between predic-
tors and accuracy in locating places were similar for males
and females, as were the patterns of correlations among
Participants first provided information about their age, sexpredictors. However, the strength of the correlation be-
education, and years of residence in the Oklahoma Cityween the best predictor, places visited, and the dependent
metropolitan area. Then they attempted to locate each of 18ariable, places located was significantly higher for males

METHODS

Research Participants

Procedure
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Table 1. Sample characteristics and performarnide(sd)*

Young nondrivers Younger drivers Older drivers
(< 16 years old) (16—29 years old) (30—60 years old) Overall
Sample characteristics M F M F M F M F
N 9 13 15 22 20 19 44 54
Age 14.3(0.7) 145(0.5) 24.1(4.2) 22.3(5.3) 43.7 (9.4) 41.3 (7.1) 31.0 271
14.4 23.0 425
Education 8.0 (0.5) 8.0(0.0) 149(3.4) 14.0(3.6) 17.0 (3.5) 17.7 (2.1) 145 139
8.0 14.4 17.4
Years lived in OKC metro area 9.5(5.3) 14.5(0.5) 76(7.7) 11.0(8.6) 18.8(13.8) 20.4(156) 132 152
12.7 9.8 19.6
Performance measures
Places visited18 7.7(.1) 11.8(5.1) 11.8(4.6) 12.3(3.8) 14.5 (4.7) 14.4 (3.8) 129 131
11.7 12.2 14.4
Places locatetl8 4.6 (3.1) 2.4 (2.9) 9.6 (5.8) 7.2 (5.7) 14.0 (4.8) 11.4 (5.9) 10.6 7.5
3.3 8.2 12.7

*QOverall means for males and females in the column headed “Overall” are pooled across age group. Overall means for each age group (pooled across sex)
are shown below means a&ds for males and females in that age group for each variable.

than for femalegz for the difference betweers = 2.14, DISCUSSION
p < .05).

Table 4 summarizes results of a hierarchical regressioffhe present study was performed to determine whether driv-
analysis to predict accuracy in locating places performedng experience was necessary in order that the sex differ-
by first forcing the variables age, education, places visitecence in geographical knowledge be evident. In agreement
and sex into the equation followed by the interaction termswith reports from my laboratory over the past 15 years
in the order indicated in the table. Education, places visited(Beatty, 1989a; Beatty et al., 1996; Beatty & Troster, 1987)
and sex, as main effects, accounted for significant variancehe males tested in the present study displayed superior
Age did not account for significant variance, presumablygeographical knowledge. Although accuracy of place loca-
because, although correlated with places visited, age is #on improved markedly with age for both males and fe-
weaker predictor of accuracy. males, replicating an earlier finding (Beatty, 1989a), the

The interaction of Educatiox Sex also accounted for magnitude of the sex differences was comparable among
significant variance, probably because education was a bejoung nondrivers, young drivers and older drivers. The ab-
ter predictor of accuracy for women than for men. Of par-solute magnitude of the sex difference varied from a mean
ticular importance, neither the Age Sex nor the Places of 2.2 places located accurately for the young nondrivers to
Visited X Sex interactions accounted for significant vari- 2.6 for the older drivers. In relative terms, the percent dif-
ance. Altogether, the results of these analyses are consistefgtence was 48% for the young nondrivers compared to 25
with the idea that the sex difference in geographical knowl-and 19% for the young and old drivers, respectively. Vari-
edge does not depend on driving experience. ables that influence accuracy of geographical knowledge

including age, education, years of residence in the relevant
region and travel history (i.e., places visited) cannot be re-
sponsible for the sex difference in accuracy because at each
age group there were no sex differences on these measures.
Table 2. Values oft for comparisons (M-F) at different In fact, among the youngest groups the females had lived in
age groups the Oklahoma City metropolitan area longer and visited
Young Younger  Older somewhat more .places, but the males Ipcgted more places
Variable nondrivers  drivers  drivers  accurately. Considered together, these findings indicate that
the sex difference in geographical knowledge can result

égﬁcation 70(.)4(?30 161;34?8 oog?)ig when individuals gather the necessary spatial information
Vears lived in metro area 2 453+ _1.351 0.348 entlrely_by being passively transported_. Any d|ff_erences that
Places visited 0649 _0454 —0o095 May exist be_tween_men and women in planning routes or
Places located 1.691 1.234 1.539 number of miles driven are not essential to demonstrating
the sex difference in the accuracy of locating places on
*p < .05. outline maps. Nevertheless, because the sample sizes in the
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Table 3. Correlations between demographic and performance measures for males
(N = 44, italic) and female$N = 54, roman type)

Years lived Places Places
Age Education in metro visited located
Age .798*** .328* .276 .585***
Education .636*** .102 157 .609***
Years lived in Metro  .500%* —.052 .599*** .364**
Places visited 439%* -.078 704%** .619%**
Places located .B651%** .394** 622%** .822%**

**p < .01, **p < .001.
Note: Probabilities are two-tailed, not corrected for multiple comparisons.

adolescent nondriver groups were small, the results should The foregoing analysis of the basis of sex differences
be interpreted cautiously. does not imply that driving and route planning are of no
An additional reason for caution is that the measure oimportance in the development of accurate geographical
geographical familiarity, namely places visited, measureknowledge by men and women. Differences in the number
only whether a place has ever been visited, but does naif places located accurately between the young nondrivers
consider the frequency or recency of visits. It is reasonableand the younger drivers were highly significdipt< .001)
to assume (though unproven) that both variables could afwhile differences between the same groups in the number
fect the accuracy of geographical knowledge. Likewise, itof places visited were not significant. This suggests that
is possible that the males in the present study had visitedome factor or factors combine with merely visiting places
places on the Metro Map more frequently or more recentlyto promote the development of knowledge of their location.
than the females. Future studies could profitably examind he identity of these experiential factors and how they com-
these aspects of geographical familiarity. At the same timdine with the age-related maturation of the nervous system
it should be noted that in previous studies (Beatty, 1989ais not, at present, known.
2001), as well as in the present study, the variable Places Consistent with the previous report (Beatty, 2001), in the
Visited has consistently accounted for at least 25% of thgresent study the strength of the relationship between places
variance in accuracy of geographical knowledge. visited and places located was significantly higher for males
In the present study, age group and driving experience¢han for females. This finding is consistent with the work-
were completely confounded. This was unavoidable being model for the acquisition of accurate geographical knowl-
cause in the Midwest and West, virtually everyone obtainedge (Beatty, 2001). This model postulates that this learning
a drivers licence as soon as they are eligible. Replication odccurs mainly incidentally and attributes the sex difference
the study in a large urban area in the East could remedy this accuracy to unknown mechanisms that predispose men
problem, but at present there is no reason to suspect that the@ encode, relatively automatically, information about di-
sex difference in locating places would be much affectedrection and distance relationships among places for way-
In samples of undergraduates, Beatty and Troster (1987)nding and women to focus on landmarks to locate places
found that the magnitude of the sex difference in geograph¢Eals & Silverman, 1994; Galea & Kimura, 1993; McBur-
ical knowledge was slightly larger for samples from New ney et al., 1997; Ward et al., 1986). Although either type of
York City and Philadelphia than for samples from 10 otherinformation can support accurate wayfinding in the real
universities located in the Southeast, the Midwest and thevorld under many conditions, encoding distance and direc-
West. tional information is necessary to form cognitive maps, a
capacity that favors good performance on the tests of geo-
graphical knowledge used in the present and earlier studies.
Table 4. Hierarchical regression analysis to predict Of particular importance in this regard are the findings of
places located Astur et al. (1998). They studied the performance of college-
age men and women on a virtual version of the Morris
Water Maze, a task that demands cognitive mapping. They

Standardized

Predictor Beta coefficient t p :

observed a robust (effect size equals about 0¥ sex
Age —.042 —-0.28 779 (difference favoring males in learning the water maze.
Education 636 4.66  .000  The sex difference in humans described by Astur et al.
gg’fes visited '5‘(1)39 264%3 (')(1%0 (1998) is qualitatively similar to findings in rats and voles.
Age X Sex :419 1:64 :106 During the reproductive season, adult male voles learn the
Educationx Sex ~ 700 292 o029 Water maze significantly more rapidly than females (Gaulin
Places Visitedk Sex 088 0.37 771 &Fitzgerald, 1986), but the sex difference is not evident be-

fore sexual maturity (Galea etal., 1994). In this species, high
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levels of circulating estradiol are associated with poor per- Water task: A large and reliable sex differen®ehavioral

formance by females (Galea et al., 1995, 2000). Asimilar as- Brain Research93, 185-190.

sociation has been reported in humans (Hampson, 1990). Beatty, W.W. (2001). The acquisition and retention of geographi-
Studies in laboratory rats also reveal sex differences on cal knowledge by men and women [Abstracipurnal of the

both the water maze and the 12-arm radial maze. Males 'Ntérnational Neuropsychological Socief 131.

excel on both tasks, but neonatal treatment with testostef262, W-W. (1988). The Fargo Map Test: A standardized method

one or estradiol improves performance of females while for assessing remote memory for visuospatial informationr-
P P nal of Clinical Psychology44, 61-67.

neonatal castration of males impairs their performance_ (t%eatty, W.W. (1989a). Geographical knowledge throughout the
the level of normal females; Roof & Havens, 1992, Wil-itespan Bulletin of the Psychonomic Socig87, 379-381.

liams et al., 1990; Williams & Meck, 1991). Of particular geatty, w.W. (1989b). Remote memory for visuospatial informa-
interest in the present context, Williams et al. (1990) found  tion in patients with Huntington's diseas@sychobiology?7,
that the radial maze performance of normal males and neo- 431-435.

natally estrogenized females was more dependent on ge8eatty, W.W. & Bernstein, N. (1989). Geographical knowledge in
metric room cues than was the performance of the neonatally Alzheimer’s diseaselournal of Geriatric Psychiatry and Neu-
castrated males or the normal females. This suggests that rology, 2, 76-82. .

spatial information processing is different in male andBeatty, W.W., Blanco, C.R., Hames, K.A., & Nixon, S.J. (1997a).
female rats and that it is organized by the hormone environ- Spatial cognition in alcoholics: Influence of concurrent abuse

ment early in life. One likely site of the hormonal organi- of other drugsDrug and Alcohol Dependencdd, 167-174.
y ) y 9 Beatty, W.W. & Bruellman, J.A. (1987). Absence of gender differ-

_zatlon IS the hlpppcampus, a_braln structur(_a known to be ences in memory for map learninBulletin of the Psycho-
important in spatial memory in many species. Roof and  omic Society25, 238-239.

Havens (1992) described a testosterone-related sexual dizatty, W., English, S., Scott, J., & Winn, P. (1997b). Driving in
morphism in the granule cell layer of the rat hippocampus. dementia: Testing for way-finding ability [Abstract}ournal
Other work indicates that in rodents sex differences in spa- of the International Neuropsychological Socie3y 66.
tial behavior and species differences in foraging pattern®eatty, W.W., Goodkin, D.E., Monson, N., & Beatty, P.A. (1989).
are related to the morphology of the hippocampus (Jacobs Cognitive disturbances in patients with relapsing remitting mul-
et al., 1990; Jacobs & Spencer, 1994). tiple sclerosisArchives of Neurology46, 1113-1119.

Except as measures of orientation (Lezak, 1995), tests di€atty, W.W., Goodkin, D.E., Monson, N., Beatty, P.A., & Herts-
geographical knowledge are rarely employed in neuropsy- 922rd. D. (1988a). Anterograde and retrograde amnesia in pa-
chology. This may be unfortunate because such measures tients with chronic progressive multiple sclerogischives of

- o . ... Neurology 45, 611-619.
are sensitive enough to demonstrate deficits in patients W'tBeatty Wv%y Hames. KA. Blanco. C.R.. Nixon. S.J. & Tivis

multiple sclerosis (Beatty et al., 1988a, 1989), Parkinson’s L.J. (1996). Visuospatial perception, construction and memory
disease (Beatty & Monson, 1989) or amnesia (Beatty etal., in alcoholism.Journal of Studies on Alcohds7, 136-143.
1988b). Furthermore, studies of geographical knowledge iBeatty, W.W., Maclnnes, W.D., Porphyris, H.S., Troster, A.l., &
patients with Huntington’s disease or Alzheimer’s disease Cermak, L.S. (1988b). Topographical memory following right
reveal the same patterns of differences in the temporal gra- temporal lobectomyBrain and Cognition8, 67-76.
dient of retrograde amnesia as those observed with mor@eatty, W.W. & Monson, N. (1989). Geographical knowledge in
traditional tests of remote memory that require identifying ~ Patients with Parkinson’s diseaggulletin of the Psychonomic
famous faces and recalling past public events (Beatty, 1989b; SOciety 27, 473-475. o
Beatty & Salmon, 1991; Beatty et al., 1988c). Finally, pre-Beatty, W.W. & Olson, K.A. (2001). Where the heck is it? Mem-
liminary evidence suggests that tests of geographical knowl- ory for the locz.it'on of objects in the home [A.b stracihurnal

g . . ) of the International Neuropsychological Society 131.
edge may be' useful in identifying Wh,ICh ml!dly demented Beatty, W.W. & Salmon, D.P. (1991). Remote memory for visuo-
patients are likely to beCQme lost Wh"? dr!vmg alone (Be_' spatial information in patients with Alzheimer’s diseadeur-
atty et al., 1997b). There is a substantial literature describ- 5 of Geriatric Psychiatry and Neurology, 14-17.
ing the influence of dementia, particularly Alzheimer’s Beatty, W.W., Salmon, D.P., Butters, N., Heindel, W.C., & Gra-
disease, on the risk of being involved in accidents (crashes) nholm, E.G. (1988c). Retrograde amnesia in patients with Alz-
while driving (Rizzo & Dingus, 1996), but almost nothing heimer’s disease or Huntington’s disedseurobiology of Aging
is known about identifying patients who are at risk of be- 9, 181-186.
coming lost while driving in once familiar territory. Anec- Beatty, W.W. & Spangenberger, M. (1988). Persistence of geo-
dotal evidence suggests that becoming lost while driving is graphic memories in adultBulletin of the Psychonomic Soci-
not uncommon in Alzheimer’s disease. The consequences € 26: 104-105.

for the patient as we (Beatty & Bernstein, 1989 described? €W, W-W. & Troster, A.l. (1987). Gender differences in geo-
earlier (F:)an be life thre(atenirzlg ) graphical knowledgeSex Rolesl6, 565-590.

Eals, M. & Silverman, 1. (1994). The hunter-gatherer theory of
spatial sex differences: Proximal factors mediating the female
REFERENCES advantage in recall of object arraysthology and Sociobiol-
ogy, 15, 95-105.
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