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work has been done to identify risk
factors that predict its occurrence. In a
cross-sectional study of 28 subjects,
Henderson and colleagues (1989) showed
thata composite measure of “spatial dis-
orientation” was associated with defi-
cits in visuoconstructive and memory
functions. However, two of the four items
in their measure of disorientation did
not directly assess episodes of getting
lost. Furthermore, the cross-sectional
design limited the extent to which the
neuropsychological deficits could be con-
sidered genuine “predictors” of future
episodes of getting lost.

The aims of this longitudinal study
were therefore as follows: (a) to describe
the prevalence and natural history of
getting lost, (b) to assess its association
with institutionalization and confine-
ment within the home, and (¢) to deter-
mine whether any aspects of cognitive
function might be of value in predicting
whether patients get lost.

METHOD

A total of 104 subjects with Alzheimer’s
disease or vascular dementia based on
criteria of the Diagnostic and Statistical
Manual of Mental Disorders, third edition
(DSM-III; American Psychiatric Associ-
ation, 1980) were recruited through gen-
eral practitioners, community psychiatric
nurses, and psychogeriatricians foralon-
gitudinal study of behavior (Hope et al.,
1997). Subjects were living at home with
a caregiver who was able to give a good
account of their behavior. Each caregiv-
er was interviewed every 4 months from
study entry until death of the subject.
There was complete ascertainment of
data except for six patients who with-
drew. Data from these individuals are,
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however, included because longitudinal
data for at least 5 months were available
for all of them. All subjects were fol-
lowed up until death or for 5 years, which
is used as the time frame for descriptions
of prevalence and institutionalization. A
time frame of 24 months after study en-
try was selected for the examination of
neuropsychological and behavioral pre-
dictors of new episodes of getting lost,
because at least 75% of those who went
on to get lost had got lost for the first
time within this period.

Instruments

Ateachinterview, a detailed description
of the subject’s behavior over the previ-
ous 4 weeks was obtained using the
Present Behavioural Examination (PBE),
which has established validity and reli-
ability (Hope & Fairburn, 1992). The PBE
assesses several different types of walk-
ing behaviors. The number of times the
patient was “lost” is assumed here to be
equivalent to the number of times the
subject was brought back. Thwarted at-
tempts to leave their house were rated
on a 7-point scale according to the num-
ber of days in the previous month on
which the behavior had occurred. In or-
der to rate as having tried to get through
locked doors, the subject had to show
evidence of a persistent behavior by try-
ing to get out of the room by other means,
or trying to get help to open the door or
showing annoyance. The amount of
space that was available to the patient
for walking was rated on a 4-point, an-
chored scale. The amount of time that a
subject spent walking was rated on a 5-
pointscale, from “notatall” to “distinct-
ly more than is normal for someone of
similar age.”
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The Cambridge Cognitive Examina-
tion (CAMCOG; Roth et al., 1986) was
administered at the first interview, and
scores for visuoconstructional ability
(items 164-167) and memory function
(items 146-157, 161, and 178) were de-
rived from this. The Mini-Mental State
Examination (MMSE; Folstein et al., 1975)
and the Rivermead Behavioural Memory
Test (RBMT; Wilson et al., 1989) were ad-
ministered at each 4-monthly interview.
The RBMT battery included an item that
directly assessed topographical memory
by asking the subject to repeat, around the
room, a simple route that was demonstrat-
ed by the interviewer. The interviewer
traced a short route comprising five sec-
tions (e.g., fromchair to door to window to
table and back to chair). The subject was
then required to repeat the route immedi-
ately and after a delay. Subjects were also
asked to name 10 pictured objects and,
after a delay, to say which of asample of 20
they had seen before.

Analysis

Nonparametric tests were used where
appropriate. Neuropsychological tests
that were possible predictors of getting
lost were initially compared using the
Mann-Whitney U statistic. They were
then dichotomized at the midpoint score
for each test and the chi-square statistic
was compared. A Bonferroni correction
was applied and p values less than .007
were regarded as significant. The posi-
tive and negative predictive values for
getting lost within 2 years were calculat-
ed for the one test that met this criterion.

RESULTS

Eighty-six subjects died during the 5
years for which data were analyzed.
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Fifty-three patients became permanent
residents of institutions. The median
number of interviews before death was 8
(range, 1-16) and the median number of
interviews conducted at home with sub-
jects who subsequently were institution-
alized was 5. Forty-nine subjects were
female. The mean (SD) MMSE score at
study entry was 14.9 (7.1). At study entry,
80 subjects walked freely with no impair-
ment of their gait and were not so seden-
tary as to require encouragement to walk.

Getting lost outside the home is a com-
mon problem: 43 of the 104 subjects were
brought back at least once. Of these, the
majority were brought back on only one
or two occasions and only tended to get
lost over a limited period (Tables 1 and
2). However, five patients were at pro-
longed and persistent risk of getting lost.
A significant number of subjects who
did not actually get lost were neverthe-
less at identifiable risk of doing so. In-
deed, of the 61 people who never got
lost, only 35 never demonstrated any
apparent risk of getting lost. Of these 35,
7 were too cognitively or physically im-
paired to be able to get out of the house
despite making occasional attempts to
leave. Sixteen subjects showed no desire
to leave the house and later became tco
physically frail to do so even if they had
wished. A further 12 patients remained
mobile throughout the study and either
left the house safely, for example to go to
the shops, or did not show any wish to
leave the house.

Confinement

Although the annual prevalence of at-
tempts to leave remained relatively
constant as dementia progressed, the
annual prevalence of getting lost tended
to diminish (Table 3). We examined
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TABLE 1. Distribution of Number of Episodes of restricted by theend of that year (Spear-

Getting Lost During 5-Year Follow-Up

man’s rho = .35, p = .001). Half of all

Total Number of Occasions

Number of Subjects subjects (52 of 104) were prevented from

1 19
2 9
3 4
4 3
5 2
6 0
7 1
8 1
9 1
14 1
40 1
52 1

leaving at least once during the course
of the study. Such attempts were as-
sociated with an increased risk of in-
stitutionalization (odds ratio [OR] =
4.6; 95% confidence interval [CI] 2.0
to 10.6; x*= 13.9, p < .001).

Locked Doors
Just under a quarter of the sample

(23 of 104) were rated as trying to get
through locked doors over at

TABLE 2. Persistence of Getting Lost

least two consecutive in-
terviews, and the same

Maximum?® Time Between First and Last
Occasion When Got Lost (Months)

Number of Subjects

number again (23) made
less persistent attempts to

4b

8
12
16
20
24
28

get to the other side of a
0 door. Those who made
1 persistent attempts to get
1 through locked doors
2
2

26
1

were significantly more
likely to need bringing
1 back on at least one occa-

*Interviews were conducted every 4 months. ®Includes patients who were lost

only on one occasion.

possible explanations for this: that the
patient becomes more confined, or is
prevented from leaving by locked doors
or admission to an institution.

The 25 patients who got lost at least
once during the first year of the study
had a significantly smaller area within
which they were able to walk at the end
of that year than those who did not
(Mann-Whitney U = 464, p = .02). This
confinement was not necessarily readily
accepted by the patient; there was also a
significant correlation between the fre-
quency with which subjects attempted
to leave during the first year and the
degree to which their walking space was
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sion than those who did
not (x*= 6.9, p = .008;
OR = 3.5; 95% CI: 1.3 to
9.4). They were also more likely to be-
come permanent residents of an institu-
tion (x*= 9.4, p = .002; OR = 5.0; 95%
CI: 1.7 to 14.7).

Institutionalization

Thirty-three (77%) of the 43 subjects who
ever got lost were admitted to institu-
tions, compared to 19 (31%) of those who
did not get lost (x* = 21.0; p < .001; OR =
7.3; 95% CI: 3.0 to 17.8). This was not
because those who got lost were more
impaired. Among those who were insti-
tutionalized, the MMSE scores at
institutionalization of those who had got
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TABLE 3. Annual Prevalence of Attempts to Leave and of Getting Lost

Attempting to
Leave Getting Lost MMSE
Year Number % Number % Mean (SD)
1 28/104 26.9 25/104 24.0 149 (7.1)
2 29/82 35.4 16/82 19.5 10.6 (8.0)
3 23/68 33.8 13/68 19.1 8.9 (8.1)
4 13/48 27.1 8/48 16.7 8.2 (8.7)
5 6/28 21.4 0/28 0.0 5.7 (6.9)

Note. MMSE = Mini-Mental State Examination.

lost were not significantly different from
those who had not got lost (8.5 +7.5 vs.
11.1+£7.1; t = 1.2, df = 48, p = .2); neither
was the association due to subjects get-
ting lost after institutionalization. Of the
13 subjects who got lost while in institu-
tional care, only 5 were lost for the first
time after institutionalization. The me-
dian number of interviews between the
firstrecorded episode of getting lost and
institutionalization was 2, equivalent to
8 months. Institutionalization occurred
within a year of getting lost in 68% of 28
cases where getting lost occurred first.

Predictors of Getting Lost

There were 70 subjects who, at the first
interview, were sufficiently mobile to be
able to walk around the room and had not
got lost over the month prior to study
entry. Twelve subjects got lost for the first
time in the first year after study entry and
a further 8 got lost during the second year.
The amount of time that a subject spent
walking did not predict subsequent epi-
sodes of getting lost (Mann-Whitney U =
400, p =.9). Similarly, the CAMCOG mem-
ory score and MMSE score were not robust
predictors (Table 4).

Scores on tests of delayed object rec-
ognition, visuoconstructional ability, and
immediate and delayed topographical

memory were lower at study entry in
those who went on to get lost (Table 4).
After dichotomization and Bonferroni
correction, only immediate topographic
memory significantly discriminated be-
tween those who did or did not subse-
quently getlost. The power of this test to
predict that subjects would not get lost
within 2 years was high. Only 3 of the 30
subjects who had had a score of 3 or more
on the 5-point scale subsequently got lost
(negative predictive value = 90%). How-
ever, most of those with low scores did not
get lost (22 of 39) and the positive predic-
tive value of alow score was modest (44%).

DISCUSSION

The risk of patients with dementia get-
ting lost is substantial. We have con-
firmed our own retrospective finding
(McShane et al., 1998) and that of Ballard
and colleagues (1991) that about 40% of
patients get lost outside the home. The
fact that most patients who got lost only
did so on one or two occasions is due to
the caution that caregivers subsequently
exercised in keeping the patients safe,
although this often necessitated locking
the doors or preventing the patient from
leaving in other ways. We found mobil-
ity to be the second most powerful
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TABLE 4. Predictors of Getting Lost Within 1 and 2 Years

Test (Maximum Score) u? p x2° p
Topographical memory
Immediate recall (5) 321 .023 9.29 .002*
Delayed recall (5) 302 .008 4.64 .031
Picture recognition
Immediate (10) 479 .870 0.06 .939
Delayed recall (10) 317 021 0.85 365
CAMCOG
Copying and drawing (6) 315 014 2.07 190
Memory subscale (30) 394 273 0.15 .702
Mini-Mental State Examination (30) 362 072 4.87 .027

Note. CAMCOG = Cambridge Cognitive Examination.
*Mann-Whitney U comparing ranked scores for those who subsequently got lost with those

who did not.

Pearson y“ comparing scores, dichotomized at the midpoint of each scale,

for those who subsequently got lost with those who did not.
*Significant at p < .007 level (following Bonferroni correction).

behavioral predictor of institutionaliza-
tion in this cohort, after disturbance in
diurnal rhythm (Hope et al., 1998). It is
likely thatincreased confinement, which
we found occurred after episodes of get-
ting lost, combined with the mobility
that was a prerequisite for getting lost,
served to heighten the stress experienced
by caregivers. This may also explain why,
although the majority of patients only
got lost on a single occasion, the associ-
ation with subsequent institutionaliza-
tion was strong and the median interval
between getting lost and institutional-
ization was only 8 months.

The results of the study emphasize the
role that faulty navigation due to poor
topographical memory plays in getting
lostand needing to be broughtback. Our
analysis of neuropsychological tests that
predicted episodes of getting lost
partially replicated the results of
Henderson and colleagues (1989). Visuo-
constructional ability was moreimpaired
in those who got lost within the next 2
years, as was delayed picture recogni-
tion. However, the only association that
reached significance once scores on the
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tests were dichotomized and a Bonferroni
correction was applied was with a direct
measure of topographical memory. We
did not replicate the finding of Hend-
erson and colleagues of an association
with memory function.

The measure of spatial disorientation
that, in a cross-sectional analysis, Hend-
erson and colleagues showed to be asso-
ciated with visuoconstructive and
memory deficits was a composite of four
items: getting lost within and outside
the home, being unable to recognize fa-
miliar surroundings, and wandering.
This measure therefore suffered from
two faults. First, the inclusion of an item
referring to inability to recognize sur-
roundings was somewhat tautological
because, unlike the other items, it re-
ferred to a cognitive skill rather than to a
behavior. Second, it was not clear what
the authors meant by “wandering.” On
the basis of a scaling analysis of data
from previous work by our group (Hope
& Fairburn, 1990), Albert (1992) suggest-
ed that “purposeless walking” of vary-
ing degrees of severity underpinned all
the different types of walking behavior.
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We refuted this in an analysis of study
entry data for the cohort described in the
present report, showing that “being
brought back” and “trying to leave
home” were distinct from a second group
of other walking behaviors that includ-
ed motor hyperactivity (Hope et al.,
1994). This distinction is further validat-
ed by our finding that time spent walk-
ing does not predict the occurrence of
getting lost.

The study of Ballard and colleagues
(1991) raised the possibility that getting
lost outside might be underidentified as
a problem by professionals advising
caregivers of those with dementia. In the
absence of any instruments for assessing
the risk of getting lost, simple bedside
tests may be useful, particularly as the
pressure for patients to continue to live
at home increases. Our findings suggest
that the chances of a patient getting lost
who has a high score on a test of topo-
graphical memory are relatively low.
Further study is necessary before this
suggestion can be extrapolated to con-
clude that a high score means it is rela-
tively safe to allow patients out on their
own. For the present, the main useful-
ness of such a test is that its obvious
relevance to the risk of getting lost may
help carers who witness it being per-
formed to be more alert to the problem.

The major strength of this study is that
the cohort was intensively studied over
a prolonged period, enabling infrequent
but important behaviors to be directly
assessed. A second important strength is
that the assessments were structured and
ratings were made on clearly anchored
scales. The study does, however, have a
number of limitations. First, the sample
was not recruited for epidemiological
purposes and the numbers are relatively
small, with the usual inevitable conse-
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quences for generalizability. However,
if there is a bias in the sample, it may
reflect thebias seen generally in the prac-
tice of psychiatry in the elderly, where
patients with dementia are only referred
because they have developed behavioral
problems. Second, we did not directly
quantify the burden that this placed on
the caregivers and can only infer this
from information about how the envi-
ronment of the patient changed.

In summary, the substantial risk of
patients with dementia getting lost is
one that carers respond to by confining
patients within the home. A large num-
ber of patients are kept behind locked
doors. Getting lost is strongly associated
with subsequent institutionalization.
Predicting who will get lost, and when,
is difficult, but formal testing of topo-
graphical memory may be a helpful part
of the assessment of this risk.
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