Empirical Derivation and Validation of a Wandering Typology
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OBJECTIVES: To develop and validate a wandering
typology.

DESIGN: Cross-sectional, correlational descriptive design.
SETTING:Twenty-two nursing homes and six assisted liv-
ing facilities.

PARTICIPANTS: One hundred forty-two residents with
dementia who spoke English, met Diagnostic and Statistical
Manual for Mental Disorders, Fourth Edition, criteria for
dementia, scored less than 24 on the Mini-Mental State
Examination (MMSE), were ambulatory (with or without
assistive device), and maintained a stable regime of psy-
chotropic medications were studied.

MEASUREMENTS: Data on wandering were collected
using direct observations, plotted serially according to
rate and duration to yield 21 parameters, and reduced
through factor analysis to four components: high rate, high
duration, low to moderate rate and duration, and time
of day. Other measures included the MMSE, Mini-
mum Data Set 2.0 mobility items, Cumulative Illness
Rating Scale—Geriatric, and tympanic body temperature
readings.

RESULTS: Three groups of wanderers were identified
through cluster analysis: classic, moderate, and subclinical.
MMSE, mobility, and cardiac and upper and lower gastro-
intestinal problems differed between groups of wanderers
and in comparison with nonwanderers.

CONCLUSION: Results have implications for improving
identification of wanderers and treatment of possible con-
tributing factors. ] Am Geriatr Soc 57:2037-2045, 20009.
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andering is common in nursing home and assisted

living residents with dementia. Sometimes regarded
as benign, wandering poses significant risks for malnutri-
tion and dehydration, falls and other injuries, elopements,
getting lost, and early mortality’™ and often incurs ex-
traordinary costs for providing appropriate care and re-
solving legal claims.®~8 Despite risks and costs, wandering
has received scant scientific attention. Little of its etiology is
understood; empirically tested interventions are few and
marginally effective in ameliorating the behavior.

A major reason for limited progress in understanding
wandering and its negative consequences is that the behav-
ior itself has not been well characterized. A recent inves-
tigation found that few studies have described actual
wandering and that methods for doing so varied consider-
ably across these studies, inhibiting integration of findings.’
In efforts to better characterize wandering, several typo-
logies have been proposed,'®'2 although they generally
lack empirical grounding. Only an empirically derived ty-
pology developed previously,'® which is focused solely on
geographic patterns (lapping, pacing, random, direct) of
individual ambulation episodes, has influenced further re-
search. Subsequent studies'®'> have validated these pat-
terns, demonstrating that random is most common and that
affected individuals often exhibit more than one pattern.

Although useful, patterns do not differentiate between
wanderers. Descriptions of wandering at the level of per-
sons can be the basis for deriving better understanding of
etiologies for wandering, evaluating potential genetic con-
tributions to wandering, and targeting interventions with
greater accuracy. The primary aim of this study was to de-
velop and validate a typology of wandering at the person,
rather than episode, level. This typology is derived using a
new set of parameters for assessing wandering based on an
individual’s variation in rate and duration of wandering
episodes over a series of daytime observations.

This study was conducted within the context of the
Need-driven Dementia-compromised Behavior (NDB)
model.’® Accordingly, a set of stable background factors
(e.g., cognitive impairment, circadian rhythm, mobility,
age, sex, general health) are postulated to predict individ-
uals at risk for wandering and other dementia-related
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behaviors (e.g., aggression, problematic vocalizations); an-
other set of more-dynamic proximal factors (e.g., physio-
logical and psychological needs, features of the social and
physical environment) constitute the context within which
wandering is expressed in those at risk. In this study val-
idation variables were selected to evaluate differences be-
tween subtypes of wanderers. Thus, several background
factors, measured at the person level, were examined: cog-
nitive impairment, measured according to Mini-Mental
State Examination (MMSE) score; circadian rhythm, eval-
uated according to tympanic temperature readings; mobil-
ity, obtained from Minimum Data Set mobility items; age
and sex, derived from chart review; and general health, as-
sessed by nurse practitioners according to 14 organ systems
delineated in the Cumulative Illness Rating Scale—Geriat-
ric version (CIRS-G). Proximal factors were not examined
because of their postulated transient and dynamic effects on
behavior and their measurement at the observation period
level and were controlled through randomization of obser-
vation periods.

METHODS

Design

A descriptive, cross-sectional correlational design was used
within the context of a larger study testing the NDB
model.’® In the parent study, ambulatory individuals
(N =181) with dementia from 22 nursing homes (NHs)
and six assisted living facilities (ALFs) were videotaped in
their natural surroundings, and tapes were coded for indi-
vidual wandering episodes. In the present analysis, param-
eters describing individual variation in rate and duration of
wandering, drawn from the set of observations, were used
to derive a wandering typology. Institutional review boards
of two participating universities approved study proce-
dures; each study site received a single federal project as-
surance. Proxies provided consent for participants with
dementia; participants provided assent for participation at
each observation.

Sample

To ensure that each participant had a sufficient number of
observations to capture variation in wandering rate and
duration, those who completed 10 or more of 12 scheduled
observations in the parent project were chosen for second-
ary analysis. Participants (N = 142, or 78.5% of the parent
sample) fulfilled the following inclusion criteria: spoke En-
glish, met Diagnostic and Statistical Manual of Mental
Disorders, Fourth Edition, criteria for medical diagnosis of
dementia, scored less than 24 on the MMSE, were ambu-
latory (with or without assistive device), and maintained a
stable regime of psychotropic medications, if any, over 30
days before and during observations. Participants did not
differ from others in the parent study in terms of sex, age,
MMSE score, mobility, or residence (NH vs ALF).

The overall sample was 76.1% female (n = 108) with a
mean age standard deviation of 83.7 + 6.4 (range 68-102).
Mean MMSE score (n = 96) was 10.5 £ 6.2 (range 0-23).
Ninety-four participants (66.2%) were independently mo-
bile; 46 (32.4%) others required some assistance (e.g., cane,
walker) to ambulate, data were missing on two.

Measures for Dependent Variables

Wandering was quantified based on four scores derived
from a principal components analysis (PCA): low to mod-
erate wandering output, high wandering durations, high
wandering rates, and time of day. In the parent study, each
participant was videotaped for twelve 20-minute periods
occurring once per hour between 8:00 a.m. and 8:00 p.m.;
periods were randomly distributed to the first or second half
of the hour and over 2 days, separated by a 2-day hiatus.
Recorded ambulation episodes were coded for wandering
behavior using Noldus Observer 5.0 software (Noldus In-
formation Technology Inc., Leesburg, VA). Wandering was
operationalized according to geographic patterns of lap-
ping, pacing, and random walking; direct walking (paths
leading to a destination without deviation) was considered
not to be wandering.'3 A full description of coding proce-
dures has been published elsewhere.'”

In an earlier analysis using the parent data,” 21 pa-
rameters of wandering were derived from 44 known wan-
derers who had a complete set of 12 observations.
Wandering rate and duration data from each observation
were plotted according to participant to provide a serial
view; the distribution of data points above and below a
participant’s median rate and duration values was used to
determine their values on each parameter. Examples of pa-
rameters are mean hourly rate, mean hourly duration, per-
centage of hours with any wandering, peak rate, and
maximum hourly duration. (See Table 1 for full list.) These
analytical procedures were extended to generate values for
parameters for all participants in the study; results were
converted to z-scores and used as inputs for a PCA and
in computation of component scores to be used in a sub-
sequent cluster analysis for deriving the wandering
typology. Results of the PCA are shown in Table 1. Com-
ponent scores were the linear combination of a participant’s
values on all parameters, weighted by their loadings on each
component.

Ratings of wandering status by nursing staff were also
obtained on a 4-point ordinal scale: from “definitely not a
wanderer” to “yes, a problematic wanderer.” Such ratings
correlate highly with observed wandering.'®

Measures for Independent (Validation) Variables

Validation variables were chosen from among background
factors of the NDB model and included cognitive impair-
ment, mobility, general health, circadian rhythm distur-
bances, age, and sex.'®

Cognitive impairment was assessed using the MMSE,'?
a valid and reliable tool'®-2" widely used in research and
standard dementia assessments. The MMSE assesses orien-
tation, registration, attention, calculation, recall, language,
and construction tasks to yield a global performance score
between 0 (severely impaired) and 30 (no impairment). To
minimize missing data and address floor effects of the
MMSE, 37 participants who were too impaired to complete
testing were assigned a score of — 1, consistent with pre-
vious studies.?>?3 A Ph.D. research nurse trained by a con-
sulting neuropsychologist in administration of the MMSE
collected MMSE data.

Mobility was categorized based on the Minimum Data
Set (MDS 2.0). Those whose ratings indicated independent
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Table 1. Component Loadings for 20 Wandering Parameters for a Principal Component Analysis (PCA) with

Orthogonal Rotation (N = 123)

Variable

Low to Moderate Movement High Duration High Rate Time of Day

% of observations duration >0 and <15

% of hours with any nonwandering locomotion
% hours with any wandering episode

Mean hourly rate for nonwandering locomotion
% of observations rate = 0

% of observations duration = 0

% of observations rate = 1-6 times/h

0.426
0.404
0.417
0.330
—0.331
—0.331
0.393 —0.381

Mean hourly duration

Mean duration per episode

% observations duration > 15min/h

Max. peak of mean hourly duration

Mean hourly duration category (0, >0-15) >15min/h
Peak rate

% of observations rate > 6times/h

Mean hourly rate

Mean hourly rate category (0, 1-6, > 6times/h)
Time of max. rate

Maximum rate category: 8a-12n, 12n-4p, 4p-8p
Time of maximum duration

Maximum duration category: 8a-12n, 12n-4p, 4p-8p
Eigen value

% explained variance 25.42

0.523
0.438
0.406
0.404
0.282
0.482
0.453
0.431
0.358
0.497
0.504
0.492
0.500

8.561 3.669 3.011 1.610

21.25 20.48 14.45

performance on all items in Section G (bed mobility, trans-
fer, walk in room, walk in corridor, locomotion on and off
unit) were designated independent or, if not independent in
performing any item, as assisted. Reliability and validity of
the MDS is acceptable for assessing a wide range of resident
conditions.>4-2¢

General health was assessed using the CIRS-G. The
CIRS-G, which has established validity and reliability,?”
estimates comorbidity based on physician or nurse practi-
tioner ratings of presence and severity of disease for 14
organ systems, with 0 indicating no disease present and 4
indicating severe disease. An average score across systems
was calculated, with a possible range of 0 to 4, higher scores
indicating poorer health.

Circadian rhythm was assessed according to tympanic
temperature readings at 3-hour intervals over 36 hours
FirstTemp Genius infrared tympanic thermometer (Covi-
dien, Mansfield, MA).28 Correlations between tympanic
temperatures using the FirstTemp Genius and core body
temperature ranges from 0.72 to 0.90.2°-3" The tympanic
temperature method was chosen, because it was reliable
and noninvasive and overcame difficulty in gaining coop-
eration of dementia patients in keeping their mouths closed
with the probe under their tongues. Two parameters of cir-
cadian rhythm, acrophase and amplitude, which were de-
termined using sigmoidally transformed cosine waves,3?
were used in analyses. Acrophase is the time of peak of the
fitted curve; amplitude is the difference between the min-
imum and maximum of the fitted curve.

Age and sex were extracted from participants’ medical
records.

Procedures

Potential participants were recruited using surrogate in-
formed consent from legally authorized representatives; as-
sent of participants was assessed with each data collection
episode. The MMSE was administered first to validate el-
igibility for the study. Participants were offered food, water,
and an opportunity to use the restroom before testing.
Testing was conducted in a quiet room without interrup-
tions. The research nurse briefly socialized with each par-
ticipant to establish rapport and create a comfortable
setting before testing.

Research geriatric nurse practitioners (GNPs) made
CIRS-G ratings based on a complete physical examination
and review of medical records for medical diagnoses, cur-
rent medications (standing and as needed), and laboratory
values. Written informed consent documentation to access
chart data was shown to the MDS coordinator at each
nursing home. Mobility status was determined from the
most recent (within 3 months) MDS 2.0 record in the par-
ticipant’s chart; in ALFs, where the MDS is not required,
research GNPs completed MDS mobility items for partic-
ipants. Next, temperature data were obtained every 3 hours
over a 36-hour period beginning at 6:00 p.m., with two
tympanic temperatures taken at each reading, including
while participants were asleep. Before initial temperature
measurement, the ear canal was inspected for impacted
wax, fluid, or blood. If present, measurement was taken in
the other ear. If the resident wore a hearing aid, it was
removed for 10 minutes before temperature assessment.
Within 30 seconds of applying a new cover to the probe, the
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temperature was taken by retracting the tragus, inserting
the thermometer into the ear canal parallel to the jaw line to
seal the opening, and pressing the scan button. Within 2
seconds, the temperature and the word “done” appeared in
the thermometer’s display window. A second temperature
was taken 2 minutes later following the same procedure.
The first and second temperatures were recorded, and the
highest value was used in analyses, because lower readings
most often result from improper probe placement. Cali-
bration of thermometers was conducted every 2 months,
with calibration accuracy limits based on American Society
for Testing and Materials Standard E1112-86. Observa-
tions of wandering were made during the week after data
collection for measures of independent variables.

Data Analysis

All analyses were conducted using Stata 9.2 (StataCorp.,
College Station, TX). PCA with varimax rotation was used
to reduce the set of 21 wandering parameters to a minimum
number of components and to maximize explained vari-
ance. The number of components in the final solution was
determined by applying the Kaiser criterion (eigenvalue
> 1) and retaining components that had a minimum of three
variables with loadings more than 0.3. Component scores
were generated from the rotated solution using the predict-
command postestimation.

Cluster analysis was used to identify groups of indi-
viduals with similar combinations of loadings on compo-
nent scores. The four component scores generated from the
PCA were used as variables in the cluster analysis. Ward’s
linkage, which minimizes within-cluster variance, was used
to form clusters. Squared Euclidean distances were used as
input; squared Euclidean distance represents the difference
between two cases across the four component scores.

The number of clusters chosen for the final solution was
determined by examining the dendrogram and using the
Calinski-Harabasz pseudo-F stopping rule index. A dendro-
gram provides a graphical representation of the clusters of
cases. To interpret the graph, the vertical height of lines
separating clusters were focused on as confirmation of a
three-cluster solution; longer vertical lines indicate more-
distinct clusters. The number of cases was also examined,
avoiding solutions that yielded few cases in any one cluster.

To validate the three-cluster solution, analyses of
variance (ANOVAs) and chi-square tests of association
were conducted to compare clusters and the residual group
of unclustered cases (nonwanderers). Variables used
for cluster comparisons were not used to generate the clus-
ter solution. They included age, sex, MMSE score, mobility,

CIRS-G score, and circadian rhythm acrophase and
amplitude.

RESULTS

Cluster Analysis

Analysis resulted in three clusters and left a group of 19
participants unassigned to any cluster. The three clusters
had 55, 14, and 54 cases. The Calinski-Harabasz pseudo-F
stopping rule index associated with this solution was 46.9.
Larger values of the pseudo-F indicate distinct structure
(large between-group variance relative to within-group
variance).

Mean components scores and comparative rankings
are shown for each cluster in Table 2.

Scores had the greatest spread on the high duration
component (absolute difference = 5.72 between the highest
and lowest mean z-scores across clusters) and the lowest on
time of day (absolute difference =0.28), indicating that
clusters are most distinct on the basis of high wandering
duration and least distinct on time of day for highest peak
for wandering rate and duration.

Cluster A contains individuals (n =14, 9.9% of the
sample) with substantially higher component scores on high
wandering duration and rate components than other clus-
ters. This cluster also had the lowest mean component score
for time of day, indicating that, on average, their highest
hourly wandering rate and duration occurred earlier in the
day than in other clusters. Individuals in Cluster B (n = 535,
38.7%) had middle scores on high rate, high duration, and
moderate movement components and highest scores on the
time of day component, indicating low to moderate amount
of wandering with highest hourly rate and duration occur-
ring somewhat later in the day and at lower values than
Cluster A. Cluster C (n = 54, 38.0%) had the lowest scores
on three components (high rate, high duration, and low to
moderate movement) and was close to Cluster A on the time
of day component, indicating the least amount of overall
wandering, with their highest hourly rate and duration oc-
curring relatively early in the day. The group of unclustered
participants (n = 19, 13.4%) were those who displayed no
wandering during any observation period and are referred
to hereafter as nonwanderers.

For ease in relating components to observed wander-
ing, actual values (rather than z-scores) for wandering pa-
rameters, grouped according to component on which
they had the highest loading, are shown for each cluster
(Table 3). Nonwanderers thus had scores of 0 on all
parameters except those for direct (nonwandering) ambu-

Table 2. Average Component Scores and Their Comparative Rankings According to Cluster (N = 142)

Rank Cluster A Rank Cluster B Rank Cluster C Unclustered
Factor n=14 n=>55 n=>54 n=19
High duration 1 4.295 2 0.308 3 —1.427 0
High rate 1 2.679 2 0.838 3 —1.548 0
Low to moderate wandering 1 2.324 2 0.951 & —1.571 0
Time of day 3 —0.156 1 0.122 2 —0.084 0
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Table 3. Descriptive Statistics for Representative Parameters and Validation Measures by Cluster

Cluster A Cluster B Cluster C  Nonwanderers
Parameter M (SD)
Wandering parameter, mean + SD
High duration
Mean duration per episode, minutes 15+1.2 0.5+ 0.5 0.1 + 0.1 0
Mean hourly duration, minutes 151 +£ 5.8 43+ 26 09+0.7 0
Maximum peak, mean hourly duration, minutes 433 +106 20.96 +12.5 6.3 +46 0
% observations duration > 15min/h 401 +15.2 91 +88 03+00 0
High rate
Mean hourly rate 93 + 5.1 43+28 08+0.8 0
Maximum rate per hours 296 +143 200+114 55453 0
% of observations rate > 6times/h 412 +186 221 +£154 2.7 £ 0.1 0
Low to moderate movement
% hours with any wandering 749 +115 501 +141 249+128 0
% of observations rate and duration = 0 254 +115 499 +141 751 +128 100.0 &+ 0.0
% of observations duration >0 and <15 min/h 345+131 41.0+187 246 +127 0
% of observations rate = 1-6 times/h 334 +£19.0 28.0+18.7 222+ 127 0
Time of day
Time of maximum rate™ 1,442 + 3.1 1,457 £ 34 1,506 + 3.3 0
Time of maximum duration™® 1,500 £ 28 1,510 +£36 1,432 + 3.1 0
Nonwandering parameter
% of hours with direct locomotion, mean + SD 426 +185 41.24+16.7 251 +16.0 311 £ 194
Mean hourly duration, direct, mean + SD 02 +02 0.2 +£0.1 0.1 +0.1 0.06 + 0.11
Mean hourly rate, direct, mean + SD 44 +24 33+28 1.7+1.4 0.51 £+ 0.57
Validation measure
Age, mean + SD 83.0+78 825+ 64 85.2 + 6.0 83.7 £ 6.3
Mini-Mental State Examination score, mean + SD (range 1-23) 25+49 6.5+73 94 +69 73+74
Cumulative lliness Rating Scale—Geriatric version score, mean =+ SD (range 0-1) 08 +0.2 06 +0.2 0.7 +£0.2 0.73 £ 0.28
Acrophase, mean =+ SD (range 0800—1759)* 1,535 +39 1,4254+58 1,545+ 4.9 1,542 + 5.82
Amplitude, °C 1.1+05 1.2+15 1.3+15 1.0+ 0.4
Female, % 78.6 78.2 78.0 68.4
Independent in mobility, % 92.9 64.8 67.9 52.6

*Mean and range in military time, standard deviation (SD) in decimal hours.

lation. Graphs of hourly rate and duration across observa-
tion periods (Figure 1) are displayed for one participant
characteristic of each cluster.

Cluster Validation

One-way ANOVAs were used to assess differences between
clusters and nonwanderers on validation variables with
continuous data. No differences were revealed for age (de-
grees of freedom (df) (3, 138) F=1.65; P =.18) or either
parameter of circadian rhythm (amplitude, df (3, 133)
F=0.38; P=.77 and acrophase: df (3, 133) F=0.60;
P =.62), but significant differences were found for cognitive
impairment (df (3, 129) F=3.60; P<.015) and general
health (df (3, 133) F=3.59; P =.01). Cluster A wanderers
had the lowest mean MMSE score (2.5 & 4.9) and Cluster B
wanderers the highest (9.41 £ 6.9). Cluster B wanderers
also had the best general health (CIRS-G 0.61 4 0.22),
whereas all others had similar health scores—between 0.73
for nonwanderers and 0.75 for Cluster A wanderers.

Chi-square (y?2) tests were used to assess association
between categorical variables and all clusters and the non-
wanderers. No association was found for sex (df (3)
y2=0.79, P=.85), but the association for mobility ap-
proached significance (df (3) x> =6.16, P=.10); 13 of 14
wanderers (92.9%) in Cluster A were independent in mo-
bility, whereas the percentages in Cluster B, Cluster C, and
nonwanderers were 64.8%, 67.9%, and 52.6%, respec-
tively. Last, the association between staff ratings of wan-
dering status and wandering clusters and nonwanderers
was also evaluated using chi-square. Removing the ambig-
uous rating of “sometimes a wanderer” and collapsing both
yes categories (indicating presence of problematic and non-
problematic wandering), a highly significant association
was found (df (3) x> =11.48; P =.009). The pattern of
misclassifications was also noteworthy. Nursing staff rat-
ings corresponded with cluster membership for 80% of
wanderers in Cluster A and 78% in Cluster B, whereas rat-
ings corresponded for only 43% of wanderers in Cluster C
and 64 % of nonwanderers. The association was nearly sig-
nificant when all cases with a staff rating (n=111) were
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Figure 1. Case examples of hourly distributions for wandering rate and duration according to cluster.

used and both yes categories (problematic and nonprob-
lematic) remained separate (df (9); x> = 15.67; P =.07).

Post Hoc Analyses

Given that wanderers have been attributed with better
health than nonwanderers,33 the finding that only Cluster B
displayed better health was further explored. One-way
ANOVAs were performed to compare clusters on ratings
for each CIRS-G organ system, using a Bonferroni-
corrected alpha of 0.0056 to accommodate multiple tests
(Bonferroni corrected alpha = alpha/n of tests or .05/
9 =10.0056). Figure 2 displays means for all clusters and
nonwanderers on systems in which significant and near-
significant differences were found (heart, df (3, 133)
F=4.73, P=.004; upper gastrointestinal and nutritional
status, df (3, 133) F=2.56, P =.06; and lower gastrointes-
tinal, df (3, 133) F=4.06, P =.009). Nonsignificant find-
ings for musculoskeletal or integumentary, neurological,
and psychiatric illnesses are noteworthy.

Finally, variables that were significant or trending to
significance in differentiating between clusters were used to-
gether in a multinomial logistic regression to predict prob-
ability of cluster membership compared with nonwanderers
(n=129). Overall results were highly significant (likelihood
ratio y2 (15) =43.75, P<.001), indicating a good fit to the
model. Two predictors were significant for Cluster A: mo-
bility (coefficient = 2.38, P =.048) and cognitive impairment
(coefficient = — 0.41, P =.047); CIRS-G heart rating ap-

proached significance (coefficient = — 0.803, P =.13). Two
other predictors were significant for Cluster B: upper gas-
trointestinal and nutritional status (coefficient = 0.807,
P=.02) and lower gastrointestinal (coefficient=0.881,
P =.02). No predictors were significant for Cluster C.

DISCUSSON

This study resulted in an empirically derived typology of
wanderers based on variation in wandering rate and dura-
tion over the course of daytime hours. This typology pro-

1.8 +— 1
1.6
1.4 +—
1.2 +—

0.8 +—
0.6 +—
0.4 +—
0.2 +—

A B CNwW
Heart

A B C NW
Upper Gl/nutrition

A B C NW
Lower Gl

Figure 2. Item means (scale 0—4) for Cumulative Illness Rating
Scale—Geriatric version systems (heart, upper gastrointestinal
(GI) and nutrition, lower GI) according to cluster (A, B, C, and
nonwanderers).



JAGS NOVEMBER 2009-VOL. 57, NO. 11

WANDERING TYPOLOGY 2043

vides a means to better characterize wanderers in regard to
their overall expression or possible phenotype of wandering
and to examine variation in potential etiological factors for
the behavior. Furthermore, some background factors from
the NDB model were useful in demonstrating cluster-level
differences between types of wanderers and in comparison
with nonwanderers. Consequently, this study extends de-
scriptive information about wandering beyond its basic
geographic patterns, as revealed in the typology developed
previously.'3

Analyses revealed three distinct clusters of wanderers
that each differed significantly from nonwanderers overall.
Component scores, values of key wandering parameters,
and results of multinomial logistic regression characterize
clusters. Accordingly, Cluster A members, termed classic
wanderers, exhibited the most wandering according to rate
and duration. They wandered during a greater percentage
of observations, as well as more within an observation pe-
riod, than any other group. Classic wanderers were more
likely to have their highest hourly wandering rate and du-
ration occur slightly earlier in the day, on average just be-
fore 3:00 p.m. Overall differences between groups were
small in terms of time of day, and standard deviations were
wide. Validation analyses showed that classic wanderers
had the most-severe cognitive impairment, greatest inde-
pendence in mobility, and poorest general health. Although
their overall health was not substantially different from
some other groups, they had more-severe heart problems
than other wanderers and poorer gastrointestinal and nu-
tritional status than Cluster B (but similar to Cluster C).
Nonsignificance of circadian rhythm parameters does not
explain the temporal distribution of wandering for Cluster
A or for any group studied; other factors, perhaps fatigue or
stamina, account for earlier daytime wandering of classic
wanderers. Classic wanderers differed from nonwanderers
in similar ways, having significantly more-severe cognitive
impairment and better mobility, more-severe heart prob-
lems, slightly less-severe problems with the upper gastro-
intestinal tract and nutritional status, and similar problems
in the lower gastrointestinal tract. Nursing staff were most
likely to identify classic wanderers as wanderers.

Members of Cluster B, or moderate wanderers, had
appreciably lower wandering rates and durations than clas-
sic wanderers. They wandered in approximately half of
observations and less within observation periods than clas-
sic wanderers. Validation analyses showed that moderate
wanderers had less cognitive impairment than classic wan-
derers (but more than Cluster C), poorer independence in
mobility (but similar to Cluster C), and the most robust
health of all wanderers, overall and in specific systems.
Moderate wanderers had significantly better upper and
lower gastrointestinal health than nonwanderers and a
similar level of cognitive impairment, slightly better mobil-
ity, and better health overall. Nursing staff were also highly
likely to identify moderate wanderers as wanderers.

Cluster C, or subclinical wanderers, demonstrated low
levels of wandering sporadically during the day and at levels
that may be too low for nursing staff to notice or to warrant
classification, with nursing staff misclassifying more than
half of subclinical wanderers as nonwanderers. Validation
analyses indicated that subclinical wanderers had the least
cognitive impairment of all wanderers, a level of mobility

independence similar to that of moderate wanderers, and
slightly fewer heart and lower gastrointestinal problems
than classic wanderers but poorer overall and selected as-
pects of health than moderate wanderers. Subclinical wan-
derers had less cognitive impairment, better mobility, and
poorer health than nonwanderers, although these predic-
tors were not significant individually in the multinomial
regression.

Implications

Although three distinct clusters of wanderers were found,
variance within groups was high on many wandering pa-
rameters. Thus, all observed parameters may not serve
equally well to distinguish cluster membership from clinical
observations of wandering. Overall duration and propor-
tion of hours with any wandering may be the best indica-
tors, because overlap across clusters was least for these
parameters. Other factors, such as degree of cognitive im-
pairment, general and specific health problems, and mobil-
ity, help distinguish between clusters of wanderers and
between wanderers and nonwanderers. These factors may
reflect lower cognitive capacities associated with dementia,
such as for wayfinding or executive functioning, or poor
cognitive capacity secondary to cardiac insufficiencies
affecting brain perfusion, thereby increasing wandering,
as may be the case for classic wanderers, or factors may
limit capacity to wander, such as greater mobility problems,
illness-related limitations (e.g., pain or discomfort second-
ary to gastrointestinal problem), or low energy secondary to
nutritional or cardiac conditions, as may explain subclinical
wanderers and nonwanderers. These interpretations are
consistent with the NDB model,'® which postulates these
characteristics as risk factors for wandering.

Although further examination of specific cardiac, gas-
trointestinal, and nutritional problems; functional mobility
impairments, such as gait and balance; and cognitive defi-
cits, such as attention and wayfinding, are needed to eval-
uate these interpretations, results point toward several
avenues of intervention. When the amount of wandering is
problematic, as often occurs for classic wanderers, treat-
ments that optimize cardiac functioning may reduce wan-
dering and, through possible effects on brain perfusion and
cognition, may improve functioning in other areas. This
suggestion is counter to prevailing beliefs that wandering
is a benign behavior so long as exit control is sustained. It
is also consistent with an early report about wandering as a
phenomenon occurring with cardiac decompensation.3*
Clinicians should also be alert for persons with dementia
who fit the profile of subclinical wanderers, because their
wandering often goes unrecognized. For subclinical and
nonwanderers, low levels of locomotor output, including
wandering, may be artificially so, and health may be im-
proved by provision of suitable mobility supports or reha-
bilitation, relief of pain and discomfort, and improved
nutrition. Although there is risk that wandering may in-
crease in these groups when so treated, benefits to overall
health may warrant the risk.

Results of this study also point to the importance of
careful measurement in future studies examining wandering.
Wandering is a multifactorial problem not solely explained
by degree of cognitive impairment. Mere classification of
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individuals as wanderers or not is an insufficiently sensitive
measurement approach.

Limitations

A limitation of this study is its use of only daytime (8:00 a.m.
to 8:00 p.m.) wandering parameters. Although circadian
rhythm was evaluated using around-the-clock body temper-
ature data, practical considerations limited observations of
wandering to daytime hours. Continuous measurement of
wandering would strengthen future studies, especially those
evaluating circadian disturbances in wanderers.

The group of nonwanderers in this study was formed
according to the absence of observed wandering. These in-
dividuals may have wandered at times other than those ob-
served, including nighttime. Having the poorest mobility
and oldest age and being among those with the poorest
health and lowest likelihood of identification as wanderers
by nursing staff suggest that they may constitute a distinct
group (nonwanderers or, at most, individuals with dementia
who are considered ambulatory but have the least capacity
or tendency to wander).

CONCLUSION

This study revealed three types of wanderers (classic, mod-
erate, and subclinical), distinguished primarily by duration
and rate of their wandering behavior. Cluster validation
revealed differences between clusters and in com-
parison with nonwanderers in degree of cognitive impair-
ment, mobility, and health indices. Measures of circadian
rhythm, age, and sex did not differentiate types. Nursing
staff classification as wanderers or nonwanderers was sig-
nificantly associated with cluster membership, although
wanderers with higher levels of wandering (classic and
moderate) were correctly classified most often.
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