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Introduction:

Wandering among the dderly, especidly
those auffering from possble Alzhemer's
disease and Related Disorders (ADRD)!, has
only recently begun receving  much
dtention. Possble Alzheimer’s and Related
Disorders includes Alzheimer's disease and

the less wdl known dementia causng
disorders  of Multi-Infarct  Dementia,
Parkinson's dementia, Symptomatic
Hydrocephdic, Korsakoff's ~ Syndrome,
Pick's Disease, Huntington's Disease, and
Spongiform Encepha opathy. However,

dmog dl dudies have focused how these
disorders cause wandering within the wals
of an ingituion>®>* Many other papers
mention wandering, but only as a behaviord
disturbance®>® management chdlenge in an
inditutional setting,” or as a corrdaion with
futher loss of cognitive ebility.® Severa
other aticles provide inditutiond care
providers drategies for managing the
wanderer.®1%! The emerging importance of
wandering and dementia is evidenced by the
fird time symposa addressing the problem at
the American Gerontologica Society.*?

Little research has looked a wandering
beyond the wadls of the inditution or
residence. Anecdotal case dudies ae
recorded in the literature by Burnsde® and
Hindian.®®> Butler and Barnett report one
critical wanderer per year for every 1000
persons over the age of 65, resulting in four
desths in 450 episodes in one county.®> They
did not provide any information that would
ad search planners. A criticd wanderer is
defined as anyone with dementia who has
wandered away (disgppeared of their own
freewill) from ther caegiver.  This
definition  characterizes  criticdl  wandering

from the perspective of the caregiver, who is
avalable to search and rescue invedtigators,
unlike the missng subject. Nova Scotids
Emergency Measures Organization reported
a mortaity rate of 7 of 15 (47%) among
"wakaways''® Hill has updated these
figures with seven additional cases and the
mortdity rate was steble at 45%'°. However,
both sudies included mentdly retarded and
psychotic subjects, which obscures
characterizing dderly dementia  subjects,
egpecidly conddering the smadl number
(n=15, 22) in the dudies Slvergen and
Sdmons in a dudy of 463 Safe Return
registrants in Massachusetts found 72% of
wanderers are repeat wanderers, caregivers
search themsdlves preferring not to cdl for
assgtance, the police are caled in 50% of the
cases, and 69% of wandering cases are
associated  with  severe  consequences'®.
Koester and Stooksbury in a preiminary
invedtigation of criticd wanderers  with
Dementia of Alzheémer's type noted logt
subjects have usudly wandered before, are
generdly unresponsve even when uninjured,
leave few phydcd dues concerning ther
location, often attempt to travel to a former
resdence, and they will wander across
roads.}” This study has been cited frequently
in the Seach and Rescue Community,
induding primary SAR  textbooks'®®,
However, it fals to teke in account
regiond/topogrephical  differences and may
be mideading to nonresearchers. A follow-
up invedigation, dso by Koester and
Stooksbury found in search and rescue
incidents nine of forty-two (21%) of
Dementia of Alzhemer's Type (DAT)
subjects were found deceased due to
hypothermia, dehydration, or drownings. All



subjects  found  within . 24 hours  of
discppearance survived while only 54% of
those reguiring  greater  than 24  hours
asurvived. DAT subjects were usudly located
(8% of dl cases) within one mile (1.2 km)
of the point they were last seen. If the
wanderers were not found on the road itsdf

(14%), they ae wusudly found iIn a
creek/drainage  (28%), and/or caught in
briarsbushes  (33%).2°  Koester  and
Stooksbury's origind sudies were
retrospective, used a loose criteria for

determining  dementia,  rdied upon fidd
investigators with no training in Alzhemer's
related disorders, collected a smdl sample
gze (n=42), and only collected information
from Virginia

Growing Problem

The prevdence of criticdl wanderers can be
expected to grow. The increase is believed to
be due to both an increase in awareness of
AD and an increase in the age of the U.S.
population.?!  Using the incident rate of one
critical wanderer per g/ear per 1,000 persons
over the age of 65° the expected totd of
criticd wanderer incidents reported to locd
law enforcement comes to 31,000 cases a
year. Regiond demogrgphics will  dso
greatly affect the percentage of Alzhemer's
cases found in each date.  Indeed there
gopears to be a higher prevaence in rurd
aeas’?> and among those with less
education.® It is this paticular subset of
DAT patients tha often results in SAR
incidents. Koester and Stooksbury found an
increese in the number and percentage of
searches for DAT patients ?°

Severity

One of the most important characterizing
features of dementia is its severity. Those
with severe dementia might travel shorter
distances, demondrate nongod directed
behavior, and have shorter survivability time-
frames than those with mild dementia
However, no dudies have addressed this
issue for criticd wanderers. Determining the
severity and even the presence of dementia
may pressnt a condderable chdlenge in

search and rescue incidents. During the
search effort the subject by definition is not
present.  Therefore, the adminidration of a
test battery”® or use of the NINCDS-ADRDA
citeria’ is not possble  Furthemore, any
tool developed must be easy for law
enforcement and search invedtigators to use.
In order to determine the severity of
dementia during an incident a search
invedigator must  rey  upon  information
provided by informants (family or non-kin).
Fortunately, tools have been developed that
dlow an invedigator to obtan information
from caregivers. A more demanding set of
activities is  incorporated  into  the
indrumental ADL scales®>?® These tools are
known indrumenta activities of daly living
(IADL). They gather information on the
subjects ability to carry-out daly activities
such as finances, hygiene, and navigation.
IADLs adso have drong correations with
MMSE scaes?” The use of appropriate test
in  progoective dudies will  dlow the
callection of informetion relaling the severity
of the dementia with search behaviors and
outcomes.

M echanism of Lost Wanders

Alzheimer's Disease (AD) is known as a
diseae of excduson dnce it can only be
diagnosed podtively after  the subject's
death.?® Autopsy shows neuritic plagues and
neurcfibrillary tangles are found in greater
numbers in the neocortex, hippocampus, and
anygdda in  Alzhémer’s  disease®
Granulovacuolar  degeneration and Hirano
bodies are dso found, but dmogt entirdy in
the  hippocampd  formation.*° The
hippocampa  formation is an  integrd
component of severd forebran neurd
sysems thought to play a role in memory
processes®  AD causes the destruction of
dferents and efferents which  functiondly
isolates the hippocampus from the other
cortical and subcorticd areas known to be
important for memory.®> The hippocampus
may aso be the ste of true dlocentric spatia
learning. Place cdls within the
hippocampus provide a spatia topography of
a paticular environment3* One may



hypothesize that in severe dementia where
the hippocampus has been completey
dissssociated from the cortex the wanderer
may have no access to spatid maps (both
long term and short term).  This may lead to
non-goa or amless wandering or a least no
discernable goa to an outsde observer. In
more mild cases of dementia the patient may
dill have access to soatid maps, can begin
moving to a target location, but then become
essly disoriented. It has dready been shown
thaa wandering dgnificantly increases  with
further deterioration of the AD patient.
Among mild cases of AD, 18% of the
patients wander, while in severe cases,
wandering increases to 50%.° Other studies
have made edimates of the prevdence of
wanderers ranging from twelve to thirty-nine
percent.® Another study reported twenty-six
percent of AD pdients getting log in the
outdoors in the preceding week* If a
relationship is found between severity of
dementia and the type of wandering, this
information may grealy asSd seach
planners. The pathophysiology of
Alzhemer's Disease has been recently linked
to cerebrovascular  accidents aong  with
Multi-Infarct Dementia®’8. It is possible the
locetion, type, and Sze of bran lesons may
be linked to laerdly of wandering, direction
of vector depature (from initid direction of
travel), and type of wandering. If a
rlationship is found between digance
traveled and severity of dementia or the type
of wandering, this informaion may grealy
assis search planners.

Defining a Search Area

Search planes rdy heavily on log
person behavior profiles and datistics for the
initil  deployment of resources  and
development of search objectives. Modern
search theory involves a four step process to
determine the deployment of search teams.
The search aea is initidly defined by the
theoreticd distance the subject could have
traveled since being last seen.  Since this area
grows exponentidly as time  passes
(especidly if transportation is avaladle) the

theoreticd aea is not usudly ussful in
limiting the search aea Next search
planners limit the sze of the search area by
the use of empiricdly derived dSatidtics that
give probabiliies for distanced traveled
zones. These datidics have the greatest
impact upon actud search planning. These
boundaries ae further limited by any
geographica features that may make trave
impossble or unlikdy. Fndly, andyss of
the subjects behaviorad profile, past
incidents, and invedigatiion ddinegte the
most likely area.  Subject behavior profiles
and survivability datistics ae dso  used
throughout the search and hedp with the
dways difficult decison of when to suspend
the misson. Unfortunatdy, no data gives
guidance to search planners to help predict
who may trave further than 94% zones
(datigtica  outlier).  While, dl the mgor
textbooks and field guides used by search
plaoners and law  enforcement  officids
incorporate  datigtical and  behaviord
information,*®1°  elderly search  subjects
auffering from dementia have been grouped
with al dderly subjects®® This information
Is crticd in rapidly locating the subject with
the most efficient types of resources, when
the chances of surviva are the highest.

Straight Line Hypothesis

Identifying behavioral patterns can dso
assst search planners attempting to decide
how to search for a missng criticd wanderer.
The working hypothess for their overdl
behavior is they wander in a bascdly
draght line until they get stuck in some type
of barier. A dmilar raionde is seen in
recommendations to cregte bariers in
inditutiond  settings in - order to reduce
citicd  wandering. Preventing exiting by
placing a ydlow dgrip of plagic across the
door, painting the exit doors the same colors
as wals, covering doors with curtans or
movable screens, or placing mirrors on doors
adl depend upon a physcd or mentd
barier®®  The criticd wandering may be
seemingly random or it may be god seeking.
This is in agreement with severd other
dudies describing  wandering  within - an



inditution. It is not uncommon to locate the
subject in or heading to a former residence!’
If a direction of travel is obtained at the point
the subject is last seen it sarves as an
excdlent predictor of the subjects location.
Search planners from Cdifornia have found
this to be true within 10 degrees of the last
Sghting.* However, search teams in
Louisana report a generd cirde pattern.*?
Hebard aso reports in the generd press a
circle pattern dependent upon being left or
right handed™®. Bartiow reports a ping-pong
pattern of course dterations upon contact
with travel barriers®. No data or studies
were presented for the circle or ping-pong
patterns cited. Silvergein and Sdmons data
found no difference in the direction traveled
between right or left handed subjects’®
Koester and Stooksbury also reported the
draght line observation without supporting
data. However, much more data needs to be
collected and regiond factors need to be
considered. They adso reported as the critica
wanderer travels they will cross over roads
(67% of the cases) until they get stuck in
brush (25%) or in a drainage (38%). Another
important undocumented observation is the
distance they travel once they leave or cross
a road is usudly smdl. Unfortunatdy, no
numbers have been collected to quantify this
key planning factor. Criticd wanderers once
they are lost appear to leave few clues and
sddom seek help (shout or sgnd). Only
three cases of physcad clues have occurred
out of 43 searches. In none of these searches
did the criticd wanderer cdl out for help.l’
In fact their behavior may be described as
evadve. This may be due to previous
hdlucnations or suspiciousness common
among DAT patients®

Wesather and Climate

Wegather and climate should have a
mgor impact on both survivability and the
frequency of wanderers. In addition,
predicting a season or time of year when
critical wandering increases can be important
in developing prevention programs. No
sudies have answered this question. Synder
et d make an undocumented observation that

wandering incresses after a cold  spell.?
Koester and Stooksbury noted experienced
search mangers have made the same
observation.®  Furthermore, they showed the
incidence of searches generdly increased
with warmer wesather and decreased during
cooler weether. Due to the smdl sample sze
no conclusons could be dravn. No sudies
have looked a how season dffects
survivability. However, the mortdity rate of
critica wanderers in Nova Scotia was 47%
while it was only 22% in Virginia®
Therefore, we predict the colder weather will
leed to a higher mortdity rate If this
relationship is sown to be vdid,
aurvivability tables must be adjusted to
reflect current and past weather conditions.
Temperature,  precipitation, wind, and
humidity influence environmenta  disorders
and ae potential factors in cresting a more
gpecific and useful survivability chart.

Topology

Data must be gspecific for the type of
topology, otherwise information can lead a
search planner to give up too ealy, not
search a large enough area, or to look in the
wrong place.  Three mgor types of topology
exig in Virginia They indude a fla
tidewater, the rolling hills of the Fedmont,
and the Appdachian Mountains. Preiminary
andyss and discussons indicate differences
will  gpoper among criticd wanderers.
Persond discussons with search and rescue
team leaders from the West indicae criticd
wanderers trave further than the 0.5 mile
median found in Virginia**  Important
topologica differences have dready been
documented for hikers, ederly, children, and
hunters*®1°  Since no other studies on critical
wanderers  have been conducted it is

impossble to andyze any other topology
differences at thistime.

Urban versus Rural Searches for
Wanderers Search and Rescue resources
in Virginia have only recently dated beng
cdled into cities or urban environments to
conduct searches for criticad wanderers. It is
expected that severd differences in  the



subject profile may be found. Due to the
higher dendity of people it is expected that a
larger number of finds can be attributed to
nonsearchers, road patrols, and media
involvement. Due to a vast network of roads
and public trangportation, the distances these
subjects travel should be greater. Coupled
with potentidly shorter times to locate
subjects and the avalability of sheter the
aurvivability rates should be higher.  No
dudies have gspecificaly addressed these
concerns. Prdiminary results of the
investigator included only 11 urban searches
and 31 rura searches®® It may be necessary
to meke different recommendations if they
are located in an urban or rura location.

Wandering from Nursng Homes versus
Residence Similar analys's between those
who wander away from their resdence
vasus a nurdng home may dso didt
important differences.  Those patients in a
nursng home may have a more severe
dementia tha those d4ill in a privae
resdence.  The wandering behavior in a
nursng home may be directed towards
returning home or even escapist while the
wandering seen from a resdence may be
caused by disorientation or seeking a favorite
place. No studies have directly assessed this
issue.  Prdiminary results of the investigator
(n=42) showed no difference in age, sex,
race, distance found from the point last seen,
and time required to locate subject between
the two groups?® In ay case
recommendetions for initid actions for a
primay Caegiver in a home seting and
those regponsble in an inditution will be
different.

Wandering Sociedemographics Age, sex,
and race are demographic characterigtics that
a search planner may eaedly obtain and which
may help predict the subject's behavior. It is
conceivable that the older the search subject,
the higher the chance of mortdity and the
gndler the didgance they might trave.
Alternatively, it has been shown that age has
no redionship with cogitative or behaviord
disurbance or the rate of progresson of

AD.* In fact, AD sufferers may be hedthier
than other age controlled dderly % and by
definition only suffer initidly from a loss in
cognitive domains®  Synder et al showed
wanderers do not differ from non-wanderers
on the basis of age, sex, or martid staus?
Koester and Stooksbury also found no
difference  in  survivability or  digance
traveled due to age or sex.?°

Directionality

No current studies have addressed the
issue of directiondity among lost subjects.
Directiondity is the examingion of a logt
ubjects tendency to travel in  specific
compass  directions. Directiondity is an
inngte behavior among migraing animds
and the posshility exids it may occur in
those suffering from dementia A search and
rescue incident commander has suggested the
posshility of an Eat-West trend related to
the phenomena of sundowning, common
among AD wanders?

M aterials and M ethods

Database Source:
In 1986, The Virginia Depatment of
Emergency Services (VDES) introduced a
new management sysem that used selected
operations personnd to handle al request for
SAR assdance The new management
sysem initiated a record-keeping and
database system. This study looked at data
from June 1986 with the firs State recorded
misson to December 1996. This includes
over 550 cases. Only searches issued a DES
incident or misson number will be incduded
in anadyss. The database is used for both the
retrogpective and prospective studies.

The principle invedtigator collected
from VDES copies of Missng Person
Reports, After Action Reports, and Virginia

SAR Council Misson Summaries. The
principle  invedigator  followed up  with
Virginia Search  organizations for any
missng data Seach and Rescue

organizations keep dl origind search related
materids on pemanent file for traning and



legd purposes. The point last seen (PLS)
and the find location of the subject was
ploted on 75 minute United States
Geological Survey topographic maps.  The
distance from the PLS will be cdculated as a
draght line connecting the two points
regardless of any actuad pah teken. The
topology will be cdasdfied as ether
mountainous, Piedmont (rolling hills), or fla
(tidewater). Usng U.S. Census maps and
definitions the aea will be dassfied as
wilderness, rurd, suburban, or urban.

Prospective Sudy Methods

Once contacted by a locd law enforcement
officid, VDES coordinates the response of
date search and rescue resources (search
managers, blood hounds, ar-scent dogs,
horses, hdicopters, mantrackers, and ground
seachers).  The principle investigator as a
pat time employee of VDES was notified of
dl possble AD reaed searches that
occurred from June 1996- December 1997.
The principle invedtigator responded to
possible AD searches to collect information
from caegivers and in some cases to
funcion a the Incident Commander.
Incidents were classfied as a possble AD,
AD reated disorders, hedthy ddely, or
excluded from the study.

Criteria for Inclusion:

The criteria for incluson as a possble
AD: 1) Subject is a critical wanderer (subject
location unknown and disgppeared of ther
own free-will). 2) Age on onset between 40
and 90. Greater weight given to those older
than 65. 3) No higory of acoholism or
mentd  retardation. 4) No higory of
psychods prior to loss of cognitive ability.
5) Caegiver dates subject experiencing
memory impairment or behaviord
disturbances for more than 6 months. 6)
Podtive higory of dedine in behaviord
characterigtics  with  DAD. 7) Postive
deficits on DAD with a score at or below 30
OR 8) A previous diagnods of possble or
probable Alzhemer's, made by a physcian
or researcher.

The criteria for incluson as possble
AD rdated disorders will involve the same
criteria as 1-7.  Criteria number eight will be
subgtituted with those diagnosed with Multi-
Infarct, Parkinson's Dementia, Symptomatic
Hydrocephalic, Korsakoff's Syndrome, Pick's
Disease, Huntington's Disease, or
Spongiform  Encephdopathy by a physcian

or researcher.

If the subject is excluded from the
above categories they will be evauaed for
the normd ddely category. Borderline
cases of AD or AD related that were rejected
for the aforementioned were not consdered
for hedthy ddely. Lost normd dderly
should show ggnificant differences and  will
serve as a control group.  The criteria is (1)
age 60 or older, (2) no higtory indicating
dementia of any form, (3) no higory of
psychoss, halucinations, or mentd
retardation (3) no hisory of beng
despondent (suicidal), (4) no searches caused
by murders, kidnapping, or other related
crimes, (4) no searches caused by water
related accidents (boating, crossing stream,
etc). If the subject does not met the normal
edely caegory they will be excluded from
the study. The principle invedigator will
make the determination.

Data Coding:

The principle investigator completed the data
questionnaire during or a the concluson of
the search. The principle investigator
questioned the caregiver. The test was given
during the search incident. In incidents that
were concluded before the arivad of the
Principle Invedtigator, data was collected
within one week. Daa forms were reviewed
for amplicty by the twenty-sx search and
recue organizations and law enforcement
agencies bedonging to the Virginia Search
and Rescue Council.

The data questionnaire collects
information on the location of the search,
location last seen, activity when last seen,
time and date when last seen, time caregiver
noticed aubject missng, time locd law



enforcement notified, initid efforts of the
caegiver, initid efforts of law enforcement,
time search and rescue teams notified, time
search and rescue teams deployed into fied,
time and date subject located, topology of
aea, veifiddle cues found during search,
subject digance from the point last seen,
subject responsiveness, search  techniques
used during the search, search technique used
to locate subject, specific type of teran
subject located in, change in devation of
subject, subject's activity a time of find,
distance from nearest trail or road, medicd
condition when found, and length of
evacuation to road head (time and distance).
Search teams were adso be requested to
supply a copy of the topographicd map
diglaying point last seen, location of
veifidble dues dues giving a direction of
travel, location subject found, and the
location(s) the subject was found on any
previous caregiver conducted searches.

Basc epidemiologicd informaion was
dso collected. Information will incude s,
race, age, marita satus, and living quarters,
A sxies of quedions rdaing to past life
experiences, physca activity, current and
past persondity traits, and possble target
locations will be included.

In order to determine the severity of AD in a
missing subject requires the evauation of
exiging tests and adminidration of a tes to
the caregiver.  Cognitive ability will be
edimaed by the informant-derived Blessed
dementia scae*’ disahility assessment for
dementia (DAD), and Progressive
Deterioration Scde (PDSCGIC) which are
similar to an ADL scde*®*® and an IADL.%

After a search with a successful
outcome (survivd of subject) the principle
invegigator  will follon-up after the patient
has dabilized from any disorders due to the
search (dehydration, hypothermia, etc.). The
follow-up will include the MMSE a standard
cognitive tests to precisdly measure the
severity of the disease.

Retrospective Study

The same eight dep criteria used in the
prospective study for dassficaion as a
possble AD, AD related disorder, or norma
edely subject was used with two
modifications. Due to the retrospective
nature of the data it was impossible to obtain
a DAD or PDS score.  The lost person
questionnaire contains medicd  information
that dlows vdidations of a possble AD or
related AD diagnosis.

The previous maps plotting the subjects
gart and end points will be used. In addition
the clue map and log will be used to
determine those searches where a direction of
travel was obtained. In those searches with a
direction of travd the find location can be
expressed as a vector off of the predicted
location.

Satistical Analysis

The dudy collects a wide aray of
information from caregivers and searchers.
In order to determine which information is
ussful in predicting the subject's location and
aurvivability, datigics will be used. Daa
will be entered into MS Excd 50, a
Spreadshest computer  program. Severdl
datidtical tests to andyze the continuous and
quditative variable will be used The
datisticd packages, SPSS and Statigtica will
andyze this daa Dexriptive datigics will
describe the mean, median, and variance,
Traditiond ANOVA will test for ggnificant

differences between categorical  variables
(independent) on  continuous  response
variadbles  (dependent)(eg., race versus

distance found from place last seen).° Linear
regresson  will  andyze the continuous
vaiables. The regresson eguations will be
evauated for use as a predictive tool (eg.,
distance found from the place last seen as a
funcion of age)®®  Discriminant factor
andyss will dlow (usng the behaviord
tests) the development of a set of predictive
equations for lost subject survivability.>?
Contingency tables and chi square test will
tes the rdationship between quditative



vaues. This will dso dlow testing for race
or sex differences in logt person behavior and
aurvivability.> Andyss of the factor
loadings from factor andyss will dlow the
behaviora test to be a predictive instrument.
Regresson of the factor scores on the
continuous variables will produce predictive
instruments>2 Significant  relationships
between a predicted direction of travel and
the actuad direction is determined by the
modified Raeigh test> Whether there is a
dggnificant difference between two groups
(survivors  versus  nonsurvivors)  can be
tested by the Mardia, Watson, and Wheder
test.>*

Results

Eighty-seven (15%) of 565 recorded state
incidents involved possble ADRD sufferers
(Figure 7). One search involved two ADRD
patients that remaned together. This
particular category was the second largest in
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the data set. In al but one search, the search
effort or others located the patient. The other
most prevaent search types included children
(18%), suicidd (14%), drowning (11%),
murders  (12%), and hikers (5%). The
drowning and murder cases usudly reflect
requests for dog teams only. The ADRD
searches occurred over aten year period.

Patients fdl into three classes based on
ther medicd condition a the time of the
find. Team leaders with a least basc fird-
ad traning make the fidd dasdfications of
uninjured, injured, or deceased.

The medicd condition of the ADRD
patients after being found varied gredly.
Forty-two patients (51%) could be escorted
back to their resdence and required no
medica  attention. Twenty-three  patients
(28%) required an evacuation team. The
gate forms do not aways specify the specific
medica problem and any fidd diagnoss was
not verified by hospital records. Experienced
EMTs with supplementd  traning in
wilderness disorders made the  fidd
diagnogs. ADRD pdients requiring an
evacuation suffered from hypothermia (67%)
and/or dehydration (33%). In two cases,
patients were fidd diagnosed as suffering
from both disorders. All evacuated patients
aurvived and were discharged from the
hospitd. Eighteen pdients (21%) were
found deceased and appeared to have
succumbed to hypothermia  (n=10),
dehydration (n=3), or drowned (n=2). For
one patient, the cause of desth was nether
determined nor recorded. No evacuated or
deceased patients demonstrated any trauma
based upon fied evaluation.

In searches for normd ddely subjects
(n=33), thirteen subjects were found
uninjured  (48%); four subjects required
evacuation (15%) due to hypothermia and
dehydration; and ten subjects (37%) were
deceased (heart attack, drowning,
hypothermia, and unrecorded).

There is no reationship between the age
of the ADRD patient and outcome of the
petient. There is dso no rdationship
between the age of ederly paients and the
outcome of the subject. Fifty-nine (59) of
the ADRD searches and twenty (20) ederly
searches had the patient's distance from the
Point Last Seen (PLS) recorded. The
missing data points represent a falure to
complete the data form correctly. The mean
distance the DAT patient was found from the
PLS is 09 km (0.6 miles). The median
distance is 0.8 km (0.5 miles) with a range of
0-32 km (0-2 miles). For edely cases
without ADRD the mean digance found
from the PLS is 26 km (1.6 miles). The



median distance is 0.8 km (0.5 miles) with a
range of 0-8.0 km (0-5.0 miles) (Table 1).
There is no rdationship between the DAT
patient's age and distance from the PLS.

Survivability

There was a dgnificat increese in
morbidity and mortdity as the totd time
elagpsed to find the patient increased. There
was dso a dgnificant increese in morbidity

and mortality

Satigtic Alzhemer’s Elderly
n 87 33
Mean 0.6 miles** 1.8 miles
s 05 miles 05 miles
Median 0.5 miles 0.5 miles
xAge 76 70

s 92 83
Males 67%** 67%**
Females 33%** 33%**
Uninjuried 51% 48%
Injuried 2% 15%
Deceased 22% 3%
50% Zone 0.3-0.6 miles 0-0.5 miles
75% Zone 0.7 miles 25 miles
Max Zone 1.5 miles 94% 4.8 miles 95%

as the time increased from when trained SAR
resources were notified and the patient was
located (Table 2. The two uninjured ADRD
patients located after a condderable deay
were in an uninhabited former resdence.
Among those patents located within 12
hours of being last seen, no deaths occurred
(Table 3). In sx cases the search was
suspended  without the patient being found.
These searches are not included in the time to
find andyss though in five cases the body
was eventudly located within the search
area.

Total Timeto Locate Subject | Hours
Subject DOA 83
Subject uninjured 36
Mean SAR contact time Hours
Subject DOA 50.0
Subject uninjured 12.3
Table 2

Wak-out 40 19 7
93% 48% 32%
Evacuated 3 13 8
P 33% 36%
DOA 0 8 4
% 20% 32%
Table3
Local Terrain

Most ADRD patients are last seen a either
their own residence or a nursing home (Table
4). In addition, dl twelve patients spotted on
a road initidly departed from a nursng home
or reddence. The locd terrain in which the
patient was located was recorded in fifty-9x
cases (Table 5). The mgority of patients are
in drainages/creeks or heavy brusvbriars. In
the ten cases in which patients were in a
house, haf were hiding in ther own house
and half traveled to a previous resdence. In
most searches the patient is not found by
search teams but found wandering by others.

This includes searches where the date issued
a misson number but the patient was found
before the arival of search and rescue
resources. Sweep, scratch (hasty) teams, and
helicopters are the most successful organized
technique used to find ADRD patients
(Table6).

Topology

The topology could be classfied for Forty-
sx searches. Searches were classfied as
Mountainous (n=7), Piedmont (n=24), or
Mountainous (n=15). Prdiminary
classfication was based upon the geographic
location. Those searches occurring in
counties that contain mountains were further
examined to determine if the actud search
area occurred in rolling hills (Piedmont) or in
a mountainous area.  ANOVA showed no
ggnificant difference between the means of
the digance from the point last seen
(p=0.32). The median for the tidewater area
was 0.3 miles and 0.5 for both the Piedmont



and mountain topology.

Place L ast Seen
Personal Home 26 37%
Nursing Home 22 31%
Roadway 12 17%
Vehicle 3 4%
Day-Care 2 3%
Camping 2 3%
Field 1 1%
Table4
Environment of Find
Bushes/Briars 16 29%
Creekg/Drainages 10 18%
Open Field 10 18%
House 10 18%
Road 4 7%
Woods 4 7%
Swamp 2 4%
Table5
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Find Techniques

Non-sear chers 22

35%

Scratch (Hasty) 10

16%

Sweep

15%

Helicopter

15%

10%

Road Patrol

5%

9
9
Air-Scent dog 6
3
3

Other

5%

Table6

Time of day: The times a which pdients
were last seen by caregivers or a member of
the generd public ae didributed equdly
over the daylight hours. No critica
wanderers departed between 0001 and 0530.
This indicates a cluser during the hours of
0700 and 2400. The Rayleigh tet for
dgnificant dudering indicates this dugering
Is ggnificant (r=0.45, p <0.001) compared to
random cludering with a vector at 1500
(225E)°*.

Time of vyear: Figure 3 depicts the
occurrence of criticd wanderer searches in
Virginia by month. The wam season or
fros-free period for Virginia darts in April
and runs to October™. Fifty-nine (69%) of
the searches occurred during the frost-free
period. While 31% of the searches occurred
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during the five cold months accounting for
47% of the fatdities. The difference in case
digribution of cold versus warmer months
jus missed dandard detigtical  Sgnificance
(P>=3.73, p<0.053). The cold versus warm
digribution of fadities dso just missed
dandard daisticd  significance (P> =2.57,
p<0.10).

Location: In 26 cases (54%), the patient lived
in ther own resdence or with family in a
reSdential setting.  In 32 cases (46%) the
patient lived in a nurang care fadility. Only
one search occurred a a Alzhemer's specid



cae unit. Tha subject was located within
the facility in another resdent’'s bed. Usng
Dicriminant andyds thee was no
ggnificant differences in age (p=0.65), time
required to find (p=0.68), time eagpsed till
SAR resources were contacted (p=0.30), or
disgance from the point las seen (p=0.64)
between those living in a care fadlity or in
the community.

Fifty-one (67%) of the searches were
rurd, dgxteen urban (21%), and nine
suburban (12%6)°°. ANOVA indicates no
differences between the three settings when
andyzing age (p=0.40), time required to find
(p=0.83), time eapsed until resources caled
(p=0.70), or the distance from the point last
seen (p=0.87). The most notable differences
occurred among the percentages of subjects
found by searchers, thru invedigative efforts,

or suspended searches. The greatest
difference is between rurd and urban
searches for percentage of invedigdaive

finds. This difference just misses standard
satistical significance (P? =5.51, p<0.06).

Population Density Outcomes
Rural Suburban | Urban

Subject Found 45 88% 7 78% | 10 63%

1 11% 4 25%
1 11% 2 12%

Investigative Find 2 4%
Search Suspended| 4 8%
Table7

Resource Requests Figure 2 depicts the
relationship between the time dapsed until
state SAR resources were contacted and the
time state SAR resources required to locate
the patient. The abscissa includes the time
required to contact state SAR resources. The
contact time includes the time for someone to
redize the patient is missng, contact locd
lav enforcement, and findly the time locd
lav enforcement officids teke to request
date resources. The ordinate includes the
time required for the state SAR resources to
locate the patient. The locate time includes
the time required for SAR resources to
mobilize, travd to the search, collect initid
information, and find the patient. The data

does not include sx searches which were
suspended without the patient being found.
We did not include these searches even
though the body was located eventudly
within the search area.  The sooner SAR
resources respond, the sooner the patient is
located is indicated by the tight cluster
(Figure 2). There was only one desth when
the patient was found within 24 hours. The
average time to contact SAR resources was
(83.6 hours F=39.0) for searches that resulted
in a fadity. The average time to contact
SAR resources was 10.3 hours (F=9.8) for
searches that resulted in the patient being
uninjured. The ddays in contacting SAR
resources were due to caregivers not noticing
the missng patient, falure to contact loca
law enforcement, or the falure of locd law
enforcement to request state SAR resources
inatimely fashion.

Sex:  Ffty-eght (67%) of the searches
were for maes and 28 were for femaes
(33%). Using edimates of the prevaence of
Alzhemer's Disease among each of the three
age brackets’” and the 1990 Census for
Virginia® expected values are 25939 maes
(334%) and 51,749 femdes (66.6%) in
Virginia  Chi-squared andysis indicates that
this fals outsde the expected distribution (P?
= 448, p<0.00). There ae no other
ggnificant differences between sexes for age,
time required to find, time dagpsed until
resources caled, or distance traveled from
the point last seen.

Race: The race of the patient was recorded
in 71 searches. Twenty-four patients (34%)
were AfricanrAmerican and 47 (66%) were
white. Using Evans et al >® esimates of the
prevaence of Alzhemer's Diseases and the
1990 Census, it is expected that 12,377
(15.9%) African Ameicans and 65,311
(84.1%) whites in Virginia are dflicted. The
observed racid didribution is outsde our
expected digtribution (P? = 17.0, p<0.00l).
There is dso a dgnificatly grester (P? =
82.5, p<0.00l) number of African Americans
patients found



Race Differences
Status Negro Caucasian
Uninjured 8 (40%) | 23 (53%)
Injured 4 (20%) | 12 (28%)
DOA 8 (40%) | 8 (19%)
Notification Time 29.5 hours 19.1 hours

Table8

deceased than whites patients during searches
(Table 8). Discriminant andyss indicated a
difference (p<0.01) in the time required to
locate African American patients over white
patients.  The difference was due to the
longer time (p<0.001) from the time last seen
to the activation of search resources. There
was no difference in the time required to
locate African American paients once SAR
resources are activated.

Direction of Travel

Documentation of a direction of trave
only occurred for nine searches. The
direction of travd was usudly established by
a combination of the Initid Planning Point
(IPP) and a verifidble clue.  Bloodhound
trals were not consdered a veifidble clue
Once a direction a direction of trave was

obtained it was normdized to represent a
vector of O degrees. The location of the
subject is expressed as an angle off the
direction of travd. Fve of the nine finds
(56%) occurred within 30° degrees of the
direction of travd. The Rayleigh test for
dgnificant dudering indicates this in non
random (p<0.001). In the one case where the
subject was located in nearly the opposte
direction of the predicted direction of traved,
the subject was located 83 yards (75m) from
the clue and 33 yards (30m) from the IPP.

Distance off Travel-Aid: A travd-aid was
defined as a road, trail, or other feature that
would ad travd. The find location was
recorded in 56 searches. Fourteen of these
searches (25%) resulted with a find dong a
travd-ad. The digance from a travd ad
was recorded in 23 searches. The distance
was caculated my messuring the shortest
disgance from a travel ad to the find location.
The destriptive datistics are  reported  in
table 9.

Distance (Yards) | Distance (M)
Median 33 30
Mean (x) 100 91
(s 138 126
Range 1-500 1-457
n 23 23

Table9 Distancefrom Trave Aid

Directionally  Twenty-three  cases  had
aufficient documentation to plot the compass
vector and distance the subject was found
relative to the IPP. The plots of the find
location are shown in figure 5 Five subjects
(22%) were found north of the IPP, while
eighteen (78%) of the subjects were found
south of the IPP.  This didribution is outsde
expected distributions (P? = 8.2, p<0.01). No
East-West difference was seen (P? =1.4,
p=0.24). A closer examination of the South
East and the South-West quadrants found
that 75% of the subjects found in each
quadrant was last seen in the afternoon.



Figure5

Previous  wandering:  Information  on
previous wandering was collected solely
from the prospective phase of the study. The
principle investigator was able to collect deata
on eght searches during the one-year study
period. Information on previous wandering
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incidents were collected on sx of thee
incidents.  Five of the sx (83%) had a
previous higory of wandering with an
average of 2.8 incidents and a range of 15.
The digance from the point last seen varied
greatly from the data previoudy collected.
The disance of previous incidents ranged
from 0-12 miles with an average of 2.5 miles
and amedian of 0.2 miles.

Severity: The seveity of ADRD was
measured using three different tests.  During
the search the DAD and the Subjective
Severity Index (SSI) was adminigered to the
caegiver. After a successful search (subject
found dive) the principle investigator aso

adminigered the MMSE to the search
ubject.  With the limited number of fully
documented cases (n=6) dl results ae
preliminay. DAD scores ranged from 8-33.
The SSI classfied three subjects as mild, one
with  moderate, and two with severe
dementiaaz. The SS cdasdfications agreed
with DAD and MMSE scores.  Further data
is required for meaningful datigica andyss.
The average digance from the IPP for mild
ADRD (n=4) was 3.4 miles, moderate (n=4)
3.15 miles, and severe cases (n=7) 0.28
miles.  The additiona cases were obtained
from multiple incidents from some of the
search subjectss  An ANOVA found no
datigtica difference (p=0.27) between the
three groups. A regresson line (Figure 6)
between the DAD severity score and the
disance from the IPP adso found no
significant correlation (p=0.5, R

=0.13).

Discussion

During the retrogpective component of the
dudy, the caregivers dong with medicd
records  provided the data characterizing
missng pesons as Uffering from ADRD.
Invedtigators  within  Virginia ae suspicious
of the potentid of ADRD in dl ddely
subjects. The Lost Person Questionnaire, a
standard data collection tool used on dl date
searches, prompts the investigator to pursue
mental dterations. There was no follow-up
behaviord testing due to both the
crcumgances of a seach and the
retrospective nature of this phase of the
dudy. The didribution of search incidents
for the different patient profiles reflects two
magor sudy factors. In Virginia dae
misson numbers ae only given after loca
law enforcement efforts have faled to locate
the subject. In addition, the terran and
number of trals and roads make it difficult to
become truly logt in the sate. In fact, the
profiles of ADRD, mentdly retarded,
despondent, psychotic, and child al represent
decreased spatid  and/or  cognitive  abilities



and together account for 56% of the date
case load. Usng current esimaes of the
prevalence of AD*® and the 1990 population
of ddaly within Virginia®, an estimated
68,500 Virginians suffer from ADRD. This
represents 1% of the population compared to
the 16% of dl searches for ADRD patients.
The daa dlows the devdopment of a
preliminary ADRD pdient profile  Patients
usudly disgppear from ther private resdence
or a nursng home.  More recently, an
increesing number of cases ae occurring
from day-care centers. Once the patients
become log they are generdly found close to
the PLS. This data supports the few
anecdotal case dudies reported in the
literature**3.  In addition, it supports the
persond experience of the author reported
dsavhere®®.  This finding is somewhat
aurprisng considering DAT sufferers may be
hedthier than other age controlled elderly™®
and by definition only suffer initidly from a
loss in cogniive domainsl. A possble
explanation is that moderate DAT patients
who showed shorter step length, lower gait
speed, lower depping frequency, gresater
step-to-step  variability, and greater sway
path®™®.  While the investigators have heard
many reports of Alzhemer's patients waking
great distances (10-15 miles), no such case
appeared in the Virginia retrospective case
load. It is posshle that as a larger data pool
develops the mean digance of 0.9 km will
increese.  The median distance of 0.8 km will
most likdy remain dable  During three
different studies by the author (n=24, n=42,
n=87) both the median and mean have
remaned the same with additiona data
points.  However, the prospective study,
which included searches not involving law
enforcement or date resources did include
sved ddidicd outliers that traveled 12, 8,
and 4 miles. It is unknown if patients spend
consderable time wandering or if they wak
a farly direct pah. The congderable number
(18%) of DAT patients found in drainages or
creeks supports the following a path of least
ressance hypothess.  This indicates they
waked downhill. Ancther 2% of the
patients appear to have become stuck in thick

brush or briars (a feature untrained searchers
often avoid). Together (47%), both terrain
features indicate a scenario of the patient
travding a pah of lees resgance till they
reach a creek or get stuck in briars.

The age of the patient has no
predictive vaue in the patents outcome
(class) or digance from the PLS.  This
corresponds well to sudies that show that
age has no rdationship with cognitive or

behaviora disurbance or the rae of
progresson of ADRD*. The rdationship

between patients outcome and the time
dapsed to locate does have clear
implications. Family membes mus not
hedtate to contact law enforcement officers
when an ADRD patient becomes missng. In
turn, once law enforcement officids have
determined the need for a search effort they
must not hedtate to activate specidized SAR
resources. These resources include
management teams, trackers, tracking dogs,
ar-scent dogs, helicopters, and clue aware
scratch (hasty) teams. The twenty-four hours
for optima results requires an immediate and
agoressve  response from Al paties
concerned.

Unfortunatdly, the date forms do not
conggently provide information about the
exact medicd condition of the patient when
found. If the patient was deceased, the
Incident Commander did not recelve a copy
of the autopsy or the autopsy did not specify
the exact cause of death. In those patients
requiring  evecuation, meking a fidd
diagnosis is often difficult. However, none
of the data forms report trauma  This is
raher  surprisng conddering  the large
number of DAT patients (29-36%) that
experience serious fdls®®®. In fact, fdls are
more likely to occur in ADRD patients than
in dderly controls®*.  The lack of any fdls
may be due to ether the smdl database, lack
of any autopsy results, or perhaps the
difficulty in detecting evidence of a fdl in a
hypothermic patient. = The only recorded
disorders included hypothermia, dehydration,
drowning, and unknown. Therefore, it
gppears ADRD patients are most likdy to
succumb to the environment and not to any



injuries or pre-existing diseases.

The data suggests criticd wanderers
are last seen between 06:00 and 24:00. There
was no paticular tight cluser of time,
supporting Martine-Sdtzman et alfindings
and suggeding the criticd wanders in this
sudy suffer from severe  dementia®.
Although no case was reported between
00:01 and 06:00 this does not preclude
nocturnad  wandering. Severd casess of
criticd wandering were initiated after sunset.
Furthermore, in one case while the patient
was lag seen a 22:30 the caregiver adso
reported hearing the patient leave the house
a 0230. The smdl sample sze may have
resulted in the lack of criticd wanders
between 01 and 0600. Findly, care givers
or inditutiond <aff may not be present or
awake to see the patient depart during these
times.

The greatest number of searches
occurred during the warm season. We
defined the warm season as the frogt free
period and the cool season is the period in
which freezing temperatures ae likdy to
occur. The number of searches generdly
increesed during the wam season  and
decreased during the cool season. We
obsarved a dight increase in searches during
February. Due to the samdl sample sze no
conclusons are drawn. Virginids February
often experience warm spells after protracted
periods of cold. This increased wandering in
February agrees with the undocumented
observation of an increase in wandering after
acold period®.

There ae no ggnificant differences
between searches in urban and rurd
locations. This may be due to the amdl
samnple sze Alternatdly, Virginia SAR
resources only respond into urban locations
when significant parks or wooded aress exist.
A lager pecentage of searches with
invedigetive finds in urban aess is not
surprising.  Subjects had ready access to
public trangportation and more opportunities
to wander into public buildings or private
residences.

This dudy indicates the need for an
immediate and aggressve response to a
critical wanderer. A criticd window of 24
hours becomes gpparent for survival.  While
there was only one fatdity when the patient
was located within this time frame, 30% of
those found 4ill required assisted evacuation.
It is possble that any dday in initiging the
search may have resulted in even more
fadities. In order to locate patients within
the 24 hour window, an early activation of
SAR resources is required. There was a
postive relationship between the longer the
time to activate SAR resources the longer it
takes SAR resources to locate the patient.
This may be due to a larger search area,
decay of clues such as footprints and scent
trails, or a greater chance of an unresponsive
patient. More important was the relationship
between the longer it takes to find the patient
and the grester chance of mortdity. This
relationship has two confounding
explanations. Unresponsive  deceased
patients are often more difficult to find. In
addition, the longer the patient is exposed to
the dements, the greater is the risk of
mortdity.

The lack of any daidicd difference
among the three types of topology was not
predicted. This might have resulted from the
gndl digances ADRD patients travd. A
amdl inggnificant difference was seen in the
fla tidewater area with the subjects showing
a mean of 0.2 miles less than Fiedmont or
Mountain aress. This would agree with the
pattern seen among children and hikers in fla
versus  vetica  topology. Another
explangtion may be tha vegetaion and
barriers are more important in predicting
travel than actud topology.

To better predict DAT missng patient
behavior requires a much larger data pool. As
Alzheme’'s  continues to  increese  in
prevdence it unfortunatedy will become
eader to collect data  We expect tha the
digtances traveled by ADRD patients will be
greter in less densdy vegetative regions.
Numerous roads and paths criss-cross even
the most wilderness regions in the Eagt thus
limting the digance that one can trave



without crossing a road. An obvious need to
expand the database on a nationad bass in
vaious types of teran under must be
pursued.

Summary
These  prdiminary  findings  indicae

Dementia of Alzheme's Type patients
generdly:

1 Leavethdr own resdence or nurang
home and start traveling aong roads.

1 The patient isusudly located (89% of dl
cases) within one mile (1.2 km) of the Point
Last Seen.

I If the patients were not on the road itsdlf
(14%), they are usudly in a creek/drainage
(28%), and/or caught in briars/bushes (33%).
I Subject usudly found ashort distance
from aroad. Median 33 yards.

1 Themgority of patients succumb to the
environment (hypothermia, dehydration) and
require evacuation (35%) or are deceased
(19%).

I Subject will not cry out for help or
respond to shouts.

1 Subject will not leave many physica
clues.

1 Subject may atempt to travel to aformer
residence or to afavorite location.

1 Subject has previous history of
wandering.

1 Coexiding medica problems thet limit
mobility are common.

Sugg&eted Search Techniques:

I Ealy use of trackers a point last seen
(PLS)

Ealy use of tracking dogs a PLS and
along roadways.

Ealy deployment of air scent dog teams
into drainages and dtreams, dart near
PLS.

Thoroughly search the resdence/nurang
home and surrounding grounds and
buildings; repesat every few hours.

Cut for Sgns dong roadways and trails.
Search heavy briarsbushes, remind fidd

team leaders of this.

Dog teams and ground sweep teams (in
Separate sectors) expanding from PLS.

Air scent dog teams and ground Sweep
team tasks 100 yards (initidly) pardld to

roadway’s.

Search nearby previous homesites and
the region between homesitesand PLS.
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