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Abstract 

Background Critical wandering occurs when an individual living with dementia leaves a location and is unaware 
of place or time. Critical wandering incidents are expected to increase with the growing prevalence of persons living 
with dementia worldwide. We investigated the association between demographic, psychopathological, and environ-
mental factors and a history of critical wandering among Medic-Alert subscribers, both with and without dementia.

Methods Our retrospective study included data of 25,785 Canadian Medic-Alert subscribers who were aged 40 years 
or older. We used multivariable logistic regression analysis to examine the associations between a history of critical 
wandering and dementia status as psychopathological independent variable, controlled by demographic (age, ethnic 
background, sex at birth, Canadian languages spoken) and environmental (living arrangement, population density) 
factors.

Results The overall study sample comprised of mainly older adults (77.4%). Medic-Alert subscribers who were older, 
male sex at birth, living with dementia, of a minority ethnic group and who did not have proficiency in an official 
Canadian language had a higher likelihood of a history of critical wandering. Residing in an urban environment, 
in an institution or with a family member, were environmental factors associated with a higher likelihood of a history 
of critical wandering.

Conclusions People living with dementia experience a higher likelihood of a history of critical wandering compared 
to those without dementia. Medic-Alert and similar organizations can develop algorithms based on the associated 
factors that can be used to flag risks of critical wandering. This can inform preventative strategies at the individual 
and community levels.
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Background
Dementia is a serious public health issue. Roughly 5% of 
the world’s older population live with dementia [1, 2]. It is 
estimated that globally nearly 10 million people are diag-
nosed with dementia every year, an incidence statistic 
that translates into one new case every three seconds [2]. 
At this rate, people with dementia are predicted to reach 
132 million by 2050 [2]. In Canada, at least 600,000 peo-
ple currently are living with dementia [3]. By 2030, the 
number of Canadians with dementia will reach at least 
1,712,400, roughly a 4.5% of the Canadian population [3].

The disease burden cost associated with demen-
tia is sizable. In 2015, worldwide dementia costs were 
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equivalent to 1.1% of global gross domestic product 
[2]. The annual cost of dementia to the Canadian econ-
omy and healthcare system is over $10.4 billion and it 
is expected to double by 2031 [4]. As dementia leads to 
increased costs for governments, communities, fami-
lies and people living with dementia, policies, strategies, 
plans for dementia needs to be in place to reduce the 
risks associated to dementia [2].

With increasing numbers of people living with demen-
tia, the prevalence of critical wandering is rising as well. 
Critical wandering refers to when an individual living 
with dementia “leaves an institution or home [with or 
without knowledge of their care partner] and is unaware 
of his or her situation in terms of place and/or time” [5]. 
People with dementia who face behavioural changes such 
as critical wandering experience increased risks of get-
ting lost [6, 7]. If a person with dementia gets lost and is 
not found relatively quickly, they might experience seri-
ous injury or even death [8]. This is especially true in 
locations with inclement weather. Thus, comprehensive 
assessments and tools for persons who are at risk of get-
ting lost due to critical wandering are paramount.

Validated risk models to identify older adults living with 
dementia at high risk of getting lost due to critical wander-
ing do not exist [9]. There is evidence that demographic 
(e.g., age, sex at birth) [10], psychopathological (e.g., men-
tal disabilities/cognitive capacity, i.e., Alzheimer’s demen-
tia or other types) [6], and environmental and situational 
(e.g., economic state, access to healthcare services) [9, 11] 
are factors associated to getting lost in this population [9]. 
However, prior studies have had significant limitations. 
Retrospective studies are limited by small sample sizes, 
poor data quality, and missing data [9, 12–14], leading to a 
limited scope of the statistical analyses.

To address this knowledge gap, this study aimed to inves-
tigate the association between demographic, psychopatho-
logical, and environmental factors and a history of critical 
wandering among Medic-Alert subscribers, both with and 
without dementia. We used records from Medic-Alert 
Foundation Canada (n = 25,785) to provide estimates of 
the factors associated with a history of critical wandering 
among individuals living with and without dementia.

Theoretical framework
People living with dementia are at risk of unintentionally 
getting lost due to critical wandering. A missing incident 
in people living with dementia can occur when a person is 
left unsupervised for a few minutes [15]. According to Fer-
guson [9], there are factors that explain the phenomenon 
of missingness in persons living with and without demen-
tia. These factors can be classified as true risk factors (also 
known as antecedents), or correlating factors (also known 
as consequences, concomitants, or correlates). To be 

considered a true risk factor, a factor must involve meas-
urable characteristics of each subject in a specified popu-
lation that precede the outcome of interest.

It has been reported that factors, whether antecedents or 
correlates, encompass demographic, psychopathological, 
environmental, and situational elements [9]. In this study, 
demographic factors of particular interest include personal 
characteristics (e.g., age, sex at birth, gender, ethnicity). Psy-
chopathological factors consider manifestation of behaviours 
related to cognitive or psychological impairment, mental 
illness, disorders or distress. In this domain, characteristics 
of interest include whether or not the person is living with 
dementia. The several neurocognitive deficits that arise with 
the progression of dementia predisposes people to an inabil-
ity to safely wayfind [16]. These deficits include remember-
ing facts and events, short term memory for recent events 
and contexts, anosognosia (or impaired insight), executive 
function impairments, and changes to visuospatial and visu-
operceptual processing (difficulty with navigation). Finally, 
environmental and situational factor, which include char-
acteristics outside of a person (e.g., social, cultural, political, 
economic, weather conditions), can impact missingness. For 
example, lack of access due to affordable respite care, medi-
cations, or dementia-specific services increases the poten-
tial for a missing incident as it is more likely a person is left 
unsupervised [17]. In the environmental and situational fac-
tor, characteristics of particular interest in this study include 
population density and living arrangements.

Methods
Study design and sample
In this cross-sectional retrospective quantitative study, 
the target population comprised 25,785 Medic-Alert 
subscribers aged 40 years and older, including individu-
als both with and without dementia. Data were collected 
from January 2015 to July 2021.

Ethics
The need for informed consent was waived by the University 
of Waterloo ethics review board, because of the retrospec-
tive nature of the study involving deidentified data. Ethics 
clearance was obtained through the University of Waterloo 
Office of Research Ethics (Study code protocol: 43164).

Variables
Outcome variable
The outcome measure of interest in this study was a his-
tory of critical wandering. Critical wandering was defined 
as a behavior that occurs when a person leaves home or 
a facility unaccompanied and is unaware of their location 
or time [18]. Data on the history of critical wandering 
were self-reported by Medic-Alert subscribers. Specifi-
cally, Medic-Alert subscribers were asked whether they 
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had a history of critical wandering, with response options 
including “never,” “1–4 times,” or “more than 4 times”.

Independent variables
Table 2 in the supplemental material shows the domains, 
categories, and operationalization of the independent 
variables. The independent variables of interest include 
demographic, psychopathological, and environmental 
factors, as well as situational domains.

Age (in number of years)
Refers to the chronological age of an individual in years. The 
age variable was grouped into six broader categories. Data 
on age were self-reported by the Medic-Alert subscribers.

Sex at birth
Refers to sex assigned at birth. This variable may also be 
understood as the sex recorded at a person’s birth. Catego-
ries used for this variable were male and female. Data on sex 
at birth was self-reported by the Medic-Alert subscribers.

Ethnic background
Refers to the ethnic or cultural origins of the person’s ances-
tors. The ethnic background was combined into four broader 
categories, i.e., White (Caucasian), Chinese, Black, and Oth-
ers (see Table 1 note (b) for more details). Ethnic background 
data was self-reported by the Medic-Alert subscribers.

Canadian languages spoken
Refers to whether the person can conduct a conversa-
tion in the official languages of Canada, i.e., English only, 
French only, in both or in neither language. This variable 
was combined into two broader categories, i.e., Yes or 
No. Knowledge of the official languages of Canada data 
was self-reported by the Medic-Alert subscribers.

Province/Territory
This variable refers to the province or territory of residence 
of the Medic-Alert subscriber. In Canada, provinces and ter-
ritories are the primary political divisions. Therefore, our 
study utilized the 13 categories corresponding to Canada’s 
division, comprising of 10 provinces and 3 territories. Due 
to the limited number of Medic-Alert subscribers from 
Nunavut and the Northwest Territories, we have combined 
them into a single category. Province/territory data were self-
reported by Medic-Alert subscribers.

Population Density
In this study we used the definition provided by Popula-
tion Centre and Rural Area Classification 2016 of Statistics 
Canada.1 The categories used for this variable were urban 

and rural. This was a derived variable. Population density 
data were derived from the postal code. An area with a 
population of at least 1,000 and a population density of 400 
persons or more per square kilometer was classified as an 
urban area; otherwise, it was classified as a rural area.

Living arrangement
This variable refers to whether or not the Medic-Alert 
subscriber lives with another person at home or in an 
institution. This variable was combined into four broader 
categories, i.e., with family, alone, institution, and other (see 
notes e and f on Table 1 for more details). Living arrange-
ment data were self-reported by Medic-Alert subscribers.

Dementia status
In this study dementia refers as an umbrella term that 
describes a set of symptoms affecting brain function. 
Categories used for this variable were present and not 
present. Data on dementia status was self-reported by 
Medic-Alert subscribers.

Operationalization of variables
Table 2 in supplemental material shows the operationaliza-
tion used in the statistical model. The coding of the varia-
bles was completed by the authors. Dichotomous variables 
were coded as ‘‘0’’ or ‘‘1’’ (e.g., Medic-Alert subscriber’s sex 
at birth) and each polytomous variable (e.g., Medic-Alert 
subscriber’s ethnic background) was represented by a set 
of binary codes whose values codified each category vari-
ables. Concerning the outcome measure of interest in this 
study, namely a history of critical wandering, we dichoto-
mized it as follows: a history of critical wandering coded 
as "never" was assigned a code of "0" (i.e., No); a history of 
critical wandering coded as "1–4 times" or "more than 4 
times" was assigned a code of "1" (i.e., Yes).

Data sources and data collection procedures
The data are sourced from the Medic-Alert Canadian sub-
scriber database. Medic-Alert utilizes three channels for 
data collection: [1] phone-survey intake, where the Medic-
Alert subscriber verbally communicates responses during 
a phone call, and a call line operator enters the informa-
tion into the system; [2] online intake via the Medic-
Alert website; or [3] paper-based survey intake, where 
the Medic-Alert survey was sent to the subscriber, who 
completed the requested information. Regardless of the 
channel, Medic-Alert ensured that the collected informa-
tion is of high quality. Specifically, a Medic-Alert profile 
specialist verified that critical information is completed 
and accurate, focusing on health-related details crucial 
for aiding the subscriber in an emergency scenario, such 
as a critical wandering incident. While the Medic-Alert 

1 https:// www. statc an. gc. ca/ en/ subje cts/ stand ard/ pcrac/ 2016/ intro ducti on

https://www.statcan.gc.ca/en/subjects/standard/pcrac/2016/introduction
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Table 1 Demographic, psychopathological, and environmental variables and prevalence of no history of wandering versus history of 
wandering incidents among Medic-Alert subscribers (n = 25,785)

a Variable domains/factors: Demographic: Age group, Ethnic background, Sex at birth, Canadian languages spoken. Environmental: Living arrangement, Population 
Density. Psychopathological: Dementia status
b Arab/West Asian (e.g., Armenian, Egyptian, Iranian), Latin American, South Asian, Korean, Mediterranean, first nations (e.g., Inuit, Métis, North American Indian), 
Filipino, Caribbean/West Indian (Lucia, Antigua), Southeast Asian, and Japanese
c African. Haitian. Jamaican. Somali
d English or French
e Special care facilities, such as nursing homes, chronic care and long-term care hospitals, and residences for senior citizens, Assisted Living, and Continuous Care Communities

Co-living arrangements, shared housing, living with roommates, or unconventional living situations like living on a boat or in a tiny house

Variables a Critical Wandering Total Statistical Tests
(No critical wandering vs. 
critical wandering)No 

n (%)
18,436 (71.5)

Yes 
n (%)
7,349 (28.5)

n 
(%)
25,785 (100)

Age group

    ≤ 65 5,499 (29.8) 328 (4.5) 5,827 (22.6) χ2(5) = 2682.50, p < 0.000

   65–74 3,450 (18.7) 846 (11.5) 4,296 (16.7)

   75–84 4,855 (26.3) 2,699 (36.7) 7,554 (29.3)

   85–94 4,052 (22.1) 2,984 (40.6) 7,036 (27.3)

   95–104 574 (3.1) 482 (6.6) 1,056 (4.1)

    ≥ 105 6 (0.03) 10 (0.14) 16 (0.1)

Sex at birth

   Female 10,118 (54.9) 3,845 (52.3) 13,963 (54.2) χ2(1) = 13.89, p < 0.001

   Male 8,318 (45.1) 3,504 (47.7) 11,822 (45.8)

Ethnic background

   White (Caucasian) 16,584 (90.0) 6,170 (84.0) 22,754 (88.2) χ2(3) = 196.50, p < .001

   Other b 1,225 (6.6) 717 (9.8) 1,942 (7.5)

   Chinese 359 (1.9) 239 (3.3) 598 (2.3)

   Black c 268 (1.5) 223 (3.0) 491 (1.9)

Canadian languages spoken d

   Yes 18,023 (97.8) 6,892 (93.8) 24,915 (96.6) χ2(1) = 255.087, p < 0.001

   No 413 (2.2) 457 (6.2) 870 (3.4)

Province/Territory

   Ontario 11,220 (60.9) 4,747 (64.6) 15,967 (61.9) χ2(11) = 159.72, p < 0.001

   Quebec 2,161 (11.7) 993 (13.5) 3,154 (12.2)

   British Columbia 2,036 (11.0) 813 (11.1) 2,849 (11.0)

   Alberta 1,251 (6.8) 319 (4.3) 1,570 (6.1)

   Manitoba 602 (3.3) 213 (2.9) 815 (3.2)

   Nova Scotia 442 (2.4) 108 (1.5) 550 (2.1)

   Saskatchewan 309 (1.7) 89 (1.2) 398 (1.5)

   New Brunswick 226 (1.2) 37 (0.5) 263 (1.0)

   Newfoundland and Labrador 107 (0.6) 18 (0.2) 125 (0.5)

   Prince Edward Island 58 (0.3) 7 (0.1) 65 (0.3)

   Yukon 13 (0.07) 5 (0.07) 18 (0.07)

   Nunavut/Northwest Territories 10 (0.05) 1 (0.01) 11(0.042)

Population Density

   Urban 16,344 (88.7) 6,841 (93.1) 23,185 (89.9) χ2(1) = 113.98, p < 0.001

   Rural 2,092 (11.3) 508 (6.9) 2,600 (10.1)

Living arrangement

   With Family 12,342 (66.9) 4,456 (60.6) 16,798 (65.1) χ2(3) = 639.430, p < 0.001

   Alone 3,440 (18.7) 1,073 (14.6) 4,513 (17.5)

   Institution e 1,937 (10.5) 1,639 (22.3) 3,576 (13.9)

   Other f 717 (3.9) 181 (2.5) 898 (3.5)

Dementia status

   Present 7,503 (40.7) 5,561 (75.7) 13,064 (50.7) χ2(1) = 2571.11, p = 0.000

   Not present 10,933 (59.3) 1,788 (24.3) 12,721 (49.3)
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subscriber was primarily responsible for completing the 
survey intake, there were instances where a care partner, 
authorized to act on behalf of the Medic-Alert subscriber, 
assisted in providing the required information, particu-
larly in cases of cognitive impairment like dementia. In 
summary, the information provided by Medic-Alert sub-
scribers was self-reported, however, every application 
underwent screening by a Medic-Alert profile specialist to 
verify the quality of the reported data from all Medic-Alert 
subscribers. Regarding the critical wandering variable, 

this information was collected through a specific section 
in the survey intake. Medic-Alert ensured that subscrib-
ers’ information was updated at least annually, prompting 
them each year to review and revise any updated details. 
Therefore, our study utilized the most recent self-reported 
information regarding a history of critical wandering and 
for all data from Medic-Alert subscribers. In cases where 
updated information about a history of critical wandering 
was not available, we used the initial intake data of a his-
tory of critical wandering in the dataset.

Table 2 Multivariate logistics regression model of factors associated with wandering in Medic-Alert® subscribers (n = 25,785)

The dependent variable in this analysis is critical wandering coded so that 0 = no wandering and 1 = wandering
a Variable domains/factors: Demographic: Age group, Ethnic background, Sex at birth, Canadian languages spoken. Environmental: Living arrangement, Population 
Density. Psychopathological: Dementia status
b Control variable

Independent variable

Variables a β SE Wald (df) p-value Odds ratio
(95% CI)

Age group b

    ≤ 65 . . . . 1 (Reference)

   65–74 1.04 0.07 217.77(1)  < 0.001 2.85 (2.48,3.27)

   75–84 1.63 0.07 619.02(1)  < 0.001 5.10 (4.49, 5.80)

   85–94 1.83 0.07 765.83(1)  < 0.001 6.27 (5.50, 7.14)

   95–104 1.95 0.09 483.72.14(1)  < 0.001 7.11(5.97, 8.47)

    ≥ 105 2.67 0.54 24.56(1)  < 0.001 14.52 (5.04, 41.896)

Sex at birth b

   Female . . . . 1 (Reference)

   Male 0.07 0.03 6.13 (1) 0.013 1.08 (1.02,1.15)

Ethnic background b

   Black . . . . 1 (Reference)

   Chinese -0.59 0.14 18.08(1)  < 0.001 0.55 (0.42,0.73)

   Other -0.28 0.11 6.18(1) 0.013 0.76 (0.61,0.94)

White (Caucasian) -0.76 0.10 58.20(1)  < 0.001 0.47 (0.39, 0.57)

Canadian languages spoken b

   No . . . . 1 (Reference)

   Yes -0.54 0.08 43.97(1)  < 0.001 0.586 (0.50, 0.69)

Population Density b

   Rural . . . . 1 (Reference)

   Urban 0.27 0.06 22.52 (1)  < 0.001 1.30 (1.17, 1.45)

Living arrangement b

   Alone . . . . 1 (Reference)

   Institution 0.69 0.05 176.47(1)  < 0.001 1.99 (1.78,2.20)

   With Family 0.21 0.04 23.78(1)  < 0.001 1.23 (1.13, 1.34)

   Other -0.09 0.10 0.92(1) 0.337 0.91 (0.75, 1.10)

Dementia status c

   Not present . . . . 1 (Reference)

   Present 0.92 0.03 727.08 (1)  < 0.001 2.52 (2.35, 2.69)

Constant
   Constant -2.13 0.156 199.221(1)  < 0.001 0.12 (0.16,0.27)

Model
    R2 (Nagelkerke) 0.230

   Correct classification of cases 71.5%
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Statistical methods
We described the demographic, psychopathological, 
and situational factors of the Medic-Alert subscribers, 
by reporting the frequency and proportion for categori-
cal variables and the mean (SD) for continuous variables. 
We also described the variables of interest by our out-
come variable. For all variables, we combined categories 
into broader categories, when possible, to maximize the 
power of the logistic regression model [19]. We handled 
missing data by using multiple imputation to compute 
parameter estimates. We created five imputations using 
our 10 variables, including the dependent variable. We 
used χ2 test or Fisher’s exact test as appropriate to assess 
the differences between our variables of interest and the 
outcome variable. We used Principal Component Analy-
sis with varimax rotation to reduce the dimensionality of 
the variables. The eigenvalue was set to a cut-off value of 
1.0. We conducted the Kaiser–Meyer–Olkin measure of 
sampling adequacy and the Bartlett’s test of sphericity to 
assess the adequacy of our data prior to the application 
of the Principal Component Analysis [20]. In addition, 
we calculated the determinant of the correlation matrix 
to assess multicollinearity of the variables [20]. Then, we 
used a multivariable logistic regression analysis of the 
outcome variable, including dementia status as psycho-
pathological independent variable, controlling for the 
other demographic, and environmental and situational 
factors of interest in the model. We evaluated the perfor-
mance of the logistic regression model with the receiver 
operating characteristic curve analysis and test character-
istics [21]. Due to the cross-sectional design of our study, 
we did not estimate risk factors. Instead we estimated 
the association between demographic, psychopathologi-
cal, and environmental factors and a history of critical 
wandering among Medic-Alert subscribers, both with 
and without dementia. All analyses were done with SPSS 
statistical analysis software v. 28.0. We used a p-value of 
0.05 as the threshold for statistical significance.

Results
Characteristics of the sample
Table  1 presents the demographic, psychopathological, 
and environmental variables, as well as the prevalence of 
a history of critical wandering incidents versus no history 
of such incidents among Medic-Alert subscribers. The 
sample was comprised of mainly older adults, with 77.4% 
over the age of 65 (mean 75.42 SD = 14.34). The sample 
had slightly more female (54.2%) and were predomi-
nantly Caucasian (88.2%). In 96.6% of cases, they spoke 
at least one of the Canadian official languages (English 
or French). The bulk of the sample came from Ontario 
(61.6%) with the smallest numbers from the Yukon 
(0.07%) and Nunavut and Northwest Territories (0.042). 

The majority (89.9%) lived in urban areas. Most reported 
living with a family member (65.1%). A dementia diagno-
sis including Alzheimer’s disease or other dementias was 
present in 50.7% of the sample. Table  1 also shows that 
overall, the prevalence of a history of critical wandering 
was 28.5%, representing 7,349 unique individuals in the 
study period. As expected, the prevalence of a history of 
critical wandering were higher among older age groups, 
with the peak prevalence between ages 85–94  years. 
Although the difference in proportions of sex at birth 
were statistically significant, the absolute differences 
in a history of critical wandering for males and females 
were relatively modest (52.3%) and 47.7%, respectively, 
Δage = 4.6%). Of the 7,349 individuals with a history of 
critical wandering, 5,561 (75.7%) were presently living 
with a form of dementia or cognitive impairment.

Multivariable Analysis
Figure A.1 and Tables A.3 and A.4 in Supplemental Mate-
rial show the screen plot inspection eigenvalues and the 
items and their loadings on the factors of the Principal 
Component Analysis. This analysis suggests the existence 
of four factors that explain involvement in a history of 
critical wandering incidents account for 60% of the vari-
ance. The Kaiser–Meyer–Olkin measure of sampling ade-
quacy (KMO = 0.608) and the Bartlett’s test of sphericity 
(χ2[36] = 82,926.37, p < 0.000) indicates that our data were 
appropriate for the use of Principal Component Analysis 
for dimensionality reduction [20]. The determinant value 
of our correlation matrix was 0.528, which was greater 
than the cut-off value of  10–5 [20], indicating multicollin-
earity was not an issue in this dataset. The province/ter-
ritory variable was not included in the final multivariable 
logistic regression analysis as it showed similarities with 
the population density variable.

Table  2 shows the results of our multivariate logistics 
regression analysis. We found that Medic-Alert sub-
scribers who were older, male at birth, had a black ethnic 
background, were not proficient in a Canadian language, 
lived in an urban environment, in an institution or with 
a family member, and a dementia diagnosis were asso-
ciated with higher likelihood of an outcome of a history 
of critical wandering. Notably for the predictor variable 
of dementia status, the odds in favour of having a his-
tory of critical wandering was 2.52 (95% CI, [2.35–2.69], 
p-value < 0.001) times larger for a person who has demen-
tia than a person without dementia.

Figure  1 shows the receiver operating characteristic 
curve of the model. The area under the curve was 0.741 
(95% CI, 0.738–0.750, p-value = 0.000), indicating a fair 
ability of the model to classify Medic-Alert subscrib-
ers with a history of critical wandering behaviors for 
from those who do not. Also, we obtained the classifying 
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power of the model being 71.50%, meaning that the 
model has a good power of classification. The Nagelkerke 
Pseudo  R2 obtained was 0.230 indicated a large effect size 
[22].

Discussion
This study aimed to explore the association between 
demographic, psychopathological, and environmental 
factors of a history of critical wandering among individu-
als living with and without dementia. To our knowledge, 
this is the first study to address a major shortcoming in 
the existing literature on this topic; that is, small sample 
sizes, poor data quality, and missing data. The sample 
of 25,785 unique Medic-Alert Foundation Canada sub-
scribers examined in our study notably surpasses what 
is typical of this literature [23]. We found the likelihood 
of a history of critical wandering was higher in people 
who were age 65 and older, live with dementia, are vis-
ible minorities (specifically those who have a black eth-
nic background), and are not proficient in a Canadian 
language.

The finding that older people living with demen-
tia are at increased likelihood of critical wandering did 
not surprise us. It is evident that the combined effect of 

normative age-related declines in perceptual, cognitive, 
and psychomotor performance [24] with medical condi-
tions such as Alzheimer’s or other dementias explain the 
increased risk [16]. The neurocognitive deficits such as 
remembering facts and events, short term memory for 
recent events and contexts, or lack of insight, executive 
function impairments, and difficulty with navigation that 
occur as dementia progresses predisposes a person living 
with dementia to critical wandering and getting lost [16].

Our analyses revealed that people from visible minori-
ties, specifically those from a black ethnic group, were 
associated with higher risk of a history of critical wan-
dering. This discrepancy in the risk of a history of criti-
cal wandering among ethnic groups can be partially 
explained by the higher risk of developing dementia in 
this population [25]. Higher rates of diabetes and hyper-
tension in this population are known precursors to 
dementia and have been attributed to chronic stressors 
associated with race-based discrimination [26].

Critical wandering and the higher risk of getting lost 
among visible minority individuals living with demen-
tia can be attributed to several reasons. First, our study 
found that those who are not proficient in one of the 
two Canadian official languages (English or French) 

Fig.1 Receiver Operating Characteristic Curve. A wandering score of 1 indicates Medic-Alert subscribers wandered at least one (i.e., has a history 
of critical wandering)
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were associated with higher risk for a history of critical 
wandering or getting lost (e.g., we found that in 45.5% 
of cases Medic Alert® subscribers with a Chinese eth-
nic background did not speak one of the two Canadian 
official languages, see Table A.5, Supplemental Material). 
This result is similar to other studies where language bar-
riers have been associated with increased risk of negative 
health outcomes, such as hospital admission, increased 
risk of intubation, differences in prescribed medication, 
greater number of reported adverse drug reactions, and 
lower rates of optimal pain medication [27]. Second, 
studies have reported a notable delay in the diagnosis 
of dementia among Black individuals due to low educa-
tion levels of caregivers, cultural differences, and racial 
biases in the healthcare system [28]. Cultural differences 
may include the incorrect assumption that dementia is 
an inevitable part of aging and can lead to apprehension 
towards treatment [29]. These delays in diagnoses conse-
quently result in delayed treatment, less opportunity for 
care, and more adverse outcomes like critical wander-
ing [30]. All socioecological levels, including individual 
language and ethnicity, caregiver support, community 
resources and even cultural norms, may explain this dis-
proportionate risk of critical wandering among ethnic 
groups, specifically Black Canadians. Finally, research has 
shown that experiences of discrimination, racial profiling, 
and mistreatment can create deep-seated distrust and 
fear of authorities within minority communities, includ-
ing law enforcement [31]. This fear may discourage indi-
viduals or their families from seeking help when someone 
goes missing, which can delay search and rescue efforts, 
increase the risk of harm, and undermine public safety. 
Consequently, building trust between minority commu-
nities and law enforcement is crucial to addressing the 
elevated risk of critical wandering and reducing potential 
harm to this vulnerable population. We also found that 
Medic-Alert subscribers of Chinese ethnic background 
constituted another visible minority facing an elevated 
risk of a history of critical wandering. In addition to their 
lack of proficiency in one of the two Canadian official lan-
guages, the heightened risk of a history of critical wan-
dering within this group can be attributed to two factors. 
First, individuals from the Chinese ethnic background 
often experience acculturation stress due to the chal-
lenges of adapting to a new culture, potentially resulting 
in cognitive and behavioral challenges [32], including an 
increased risk of critical wandering. Second, studies have 
reported that cultural attitudes toward seeking medical 
help, influenced by stigma surrounding dementia, could 
contribute to the observed differences [33]. It is well-
documented that Chinese-Americans associate demen-
tia with stigma and a "loss of face" [34]. The concept of 
“loss of face” is deeply embedded in East Asian cultures, 

including Chinese culture, referring to the potential 
embarrassment, shame, or loss of dignity that an individ-
ual or their family may experience in the eyes of others. 
In the context of dementia, this fear becomes particularly 
pronounced due to the cognitive and behavioral changes 
associated with the condition. Thus, the fear of losing 
face may deter Chinese-American families from seeking 
help when they are involved in a missing incident due to 
critical wandering, stemming from concerns about exter-
nal judgment and the perceived failure to fulfill cultural 
expectations.

Our finding suggesting that a history of critical wander-
ing is associated with a higher risk of getting lost among 
visible minority individuals living with dementia should 
be interpreted with caution. The MedicAlert dataset, 
comprising approximately 11.8% visible minorities (1.9% 
black individuals), was not representative of the Cana-
dian population which is 26.5% visible minority and 4.3% 
black2. Clearly, barriers such as financial constraints, cul-
tural differences, or lack of awareness may hinder people 
from visible minorities in becoming MedicAlert sub-
scribers. Possibly, among these ethnic groups, individu-
als with a history of critical wandering events were more 
inclined to be enrolled in the MedicAlert dataset. In sum-
mary, due to the dataset’s lack of representativeness, it is 
likely our results showed a bias towards visible minorities 
who had experienced critical wandering events.

Another finding was that those who lived with family 
or in an institution were associated with higher history of 
critical wandering prevalence. We believe this may not a 
risk factor in itself, but a confounder. It is estimated that 
care partners spend 26 h per week on average caring for 
persons living with dementia [35], with tasks such as per-
sonal care (e.g., bathing, feeding) as well as keeping per-
sons living with dementia safe in their homes by providing 
supervision [16, 36]. In several cases, caregiving tasks 
are fulfilled by a single individual, leaving the person liv-
ing with dementia temporarily unsupervised while they 
complete their own personal hygiene, sleep, and fulfill 
household responsibilities [37]. In our opinion, temporary 
unsupervised situation is the true risk factor that leads to 
a higher risk of critical wandering or a missing incident. 
Due to the limitations of the dataset, we are unable to 
determine if a person living with dementia was left unsu-
pervised preceding the critical wandering incident.

Recommendations for Future Research and Practice
The results of this study have implications for future 
research and practice. First, the dataset used in this study 
represents a small portion of people living with dementia 

2 https:// www150. statc an. gc. ca/ n1/ daily- quoti dien/ 221026/ dq221 026b- eng. 
htm

https://www150.statcan.gc.ca/n1/daily-quotidien/221026/dq221026b-eng.htm
https://www150.statcan.gc.ca/n1/daily-quotidien/221026/dq221026b-eng.htm
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in Canada; because it is a paid subscription service, not 
everyone uses it. In future research, other sources of 
data such as police or search and rescue data should be 
included for a more representative data source. Second, 
before our risk model is adopted in actual practice, further 
research is needed for external validation, assessment of 
accuracy in a community setting, and determination of its 
utility for search and rescue tasks. Third, algorithms using 
data from organizations such as Medic-Alert could be 
used to flag risk of critical wandering among subscribers. 
This can inform preventative strategies at the individual 
level and can be combined with geospatial information 
to enable first responders to understand risk factors of 
members in the database. Fourth, our study demonstrated 
that in addition to dementia, multiple factors affect per-
sons with wandering behaviours. This has implications 
for care partners, first responders and search and rescue 
personnel, the general public (i.e., Good Samaritans), and 
the healthcare system in instances where people living 
with dementia become lost. For example, search and res-
cue members can receive training on approaches to help 
people with dementia before, during and after a missing 
incident. Finally, future work to develop a comprehensive 
assessment tool for persons who are at risk of getting lost 
due critical wandering could consider individual-level risk 
factors along with environmental and situational domains.

Study Limitations
This study has limitations. First, the cross-sectional 
nature of the dataset used in this study limits our abil-
ity to examine causal effects. It is evident that the expe-
rience of having multiple or repeated critical wandering 
episodes increases with dementia progression. We were 
not able to capture the dynamic nature of dementia pro-
gression and the correlational changes with frequency of 
wandering behaviours. Second, our source of data was a 
limitation as critical wandering behaviours were captured 
in a subscription-based registry. Therefore, the data were 
subjected to inherent self-selection biases. Third, infor-
mation recorded in the dataset was self-reported instead 
of being provided or confirmed by health providers. That 
is, a Medic-Alert subscriber or care partners were at lib-
erty to disclose or not disclose details about the subscrib-
er’s diagnoses. As a result, true prevalence of dementia 
in this sample may be underestimated. Fourth, dementia 
subtypes were not available; consequently, we were una-
ble to compare and estimate the effects of dementia sub-
types on the risk of critical wandering.

Generalisability
As the MedicAlert dataset did not represent vis-
ible minorities in Canada, this poses challenges to the 
external validity of the study results. In the dataset, 

overrepresentation of visible minorities who experienced 
critical wandering events may lead to an overestimation 
of the association between critical wandering and the risk 
of getting lost among the visible minority groups. Con-
sequently, the study results may not accurately reflect 
the experiences and outcomes of individuals from visible 
minority groups who did not exhibit critical wandering 
behavior or were not enrolled in MedicAlert. Therefore, 
while the study provides valuable insights into the asso-
ciation between critical wandering and the risk of get-
ting lost among individuals living with dementia, caution 
is warranted when extrapolating these findings to the 
broader population.

Despite these limitations, the results contribute to an 
understanding of factors associated with the phenome-
non of critical wandering and missingness in older adults 
with dementia in Canada.

Conclusions
In conclusion, there are multiple factors associate with 
wandering and lost behaviour. Our study shows that a 
history of critical wandering behaviour is a prevalent 
issue (i.e., 28.5%) among Medic-Alert Foundation Can-
ada subscribers. It poses considerable risk to the person 
involving psychopathological, demographic and environ-
mental and situational factors should they become lost. 
We developed a model to estimate the risk of going miss-
ing due to a history of critical wandering, stratifying the 
risk among individuals with and without dementia, with 
modest discrimination. These results can contribute to 
development of a model based on more representative 
data toward a risk assessment and management tool.

Abbreviations
SD  Standard deviation
KMO  Kaiser-Meyer-Olkin measure of sampling adequacy
CI  Confidence interval
SPSS  Statistical Package for Social Sciences
SE  Standard error
Df  Degrees of freedom
ROC  Receiver Operating Characteristic Curve

Supplementary Information
The online version contains supplementary material available at https:// doi. 
org/ 10. 1186/ s12877- 024- 05162-3.

Supplementary Material 1. 

Acknowledgements
We thank Serrina Philip, Marria Khalid, Andrew Faller-Saunders, and Vanessa 
Vahedi for their help in data cleaning and categorization process. Also, we 
want to thank the  MedicAlert® Foundation Canada team for their help and 
support in understanding the  MedicAlert® databases.

Authors’ contributions
Research area and study design: AMC, CD, and LL; data acquisition: HP; data 
analysis and interpretation: AMC, HP, CD, and ER; supervision and mentorship: 
AMC, HP, CD, and LL. Each author contributed important intellectual content 

https://doi.org/10.1186/s12877-024-05162-3
https://doi.org/10.1186/s12877-024-05162-3


Page 10 of 11Cruz et al. BMC Geriatrics          (2024) 24:564 

during manuscript drafting or revision and accepts accountability for the 
overall work. All authors read and approved the final manuscript.

Funding
This work was supported by the Search and Rescue New Initiative Fund (SAR 
NIF) program, Public Safety Canada [grant number 22005].

Availability of data and materials
The datasets generated and/or analyzed during the current study are not pub-
licly available due to the restriction under the institutional ethical committee’s 
policy and they are part of a registry. Analytic methods are available (under 
request) to other researchers for replication purposes. For requests regarding 
datasets analyzed in the study please contact the corresponding author.

Declarations

Ethics approval and consent to participate
All procedures performed in studies involving human participants were in 
accordance with the 1964 Helsinki declaration and its later amendments or 
comparable ethical standards. The need for informed consent was waived by 
the University of Waterloo ethics review board, because of the retrospective 
nature of the study. The University of Waterloo ethics review board approved 
this study (Study code protocol: 43164). As secondary data analyses study, no 
consent to participate is applicable.

Consent for publication
Not applicable.

Competing interests
The authors declare that they have no competing interests.

Received: 21 May 2023   Accepted: 18 June 2024

References
 1. WHO. Dementia. 2023.  https:// www. who. int/ news- room/ fact- sheets/ 

detail/ demen tia. Accessed 7 Apr 2023.
 2. WHO. Global action plan on the public health response to dementia 

2017–2025. 2017. p. 1–43.  http:// apps. who. int/ booko rders. Accessed 7 
Apr 2023.

 3. Alzheimer’s Society of Canada. The Landmark Study Report 1: Navigating 
the path forward for dementia in Canada. Toronto, ON; 2022.

 4. Chambers LW, Bancej C, Mcdowell I. Prevalence and monetary costs of 
dementia in Canada: Population health expert panel. Alzheimer Society 
Canada; 2016. p. 2–69. Accessed April 7, 2023. https:// alzhe imer. ca/ sites/ 
defau lt/ files/ docum ents/ Preva lence- and- costs- of- demen tia- in- Canada_ 
Alzhe imer- Socie ty- Canada. pdf

 5. Algase DL, Moore DH, Vandeweerd C, Gavin-Dreschnack DJ. Mapping the 
maze of terms and definitions in dementia-related wandering. Aging Ment 
Health. 2007;11(6):686–98. https:// doi. org/ 10. 1080/ 13607 86070 13664 34.

 6. Bantry White E, Montgomery P. Dementia, walking outdoors and getting 
lost: Incidence, risk factors and consequences from dementia-related 
police missing-person reports. Aging Ment Health. 2015;19(3):224–30. 
https:// doi. org/ 10. 1080/ 13607 863. 2014. 924091.

 7. Neubauer NA, Liu L. Development and validation of a conceptual model 
and strategy adoption guidelines for persons with dementia at risk of 
getting lost. Dementia. 2021;20(2):534–55. https:// doi. org/ 10. 1177/ 14713 
01219 898350.

 8. McShane R, Gedling K, Keene J, Fairburn C, Jacoby R, Hope T. Getting lost 
in dementia: A longitudinal study of a behavioral symptom. Int Psycho-
geriatr. 1998;10(3):253–60. https:// doi. org/ 10. 1017/ S1041 61029 80053 65.

 9. Ferguson L. Risk factors and missing persons: Advancing an understand-
ing of ‘risk.’ Humanit Soc Sci Commun. 2022;9(1):101. https:// doi. org/ 10. 
1057/ s41599- 022- 01113-8.

 10. Kiernan C, Henderson M. Missing persons: Extending traditional polic-
ing boundaries to address a social issue [Poster presentation]. In: Third 

Australasian Women and Policing Conference. Canberra, Australia; 2002. 
p. 144.

 11. Kiepal L. Missing persons and social exclusion. Can J Sociol. 
2012;37(2):137–68.

 12. Schonfeld L, King-Kallimanis B, Brown LM, Davis DM, Kearns WD, Molinari 
VA, et al. Wanderers with cognitive impairment in department of veterans 
affairs nursing home care units. J Am Geriatr Soc. 2007;55(5):692–9. 
https:// doi. org/ 10. 1111/j. 1532- 5415. 2007. 01135.x.

 13. King-Kallimanis B, Schonfeld L, Molinari VA, Algase D, Brown LM, Kearns 
WD, et al. Longitudinal investigation of wandering behavior in depart-
ment of veterans affairs nursing home care units. Int J Geriatr Psychiatry. 
2010;25(2):166–74. https:// doi. org/ 10. 1002/ gps. 2316.

 14. Kiely DK. Resident characteristics associated with wandering in nurs-
ing homes. Int J Geriatr Psychiatry. 2000;15(11):1013–20. https://doi.
org/10.1002/1099-1166(200011)15:11%3C1013::AID-GPS226%3E3.0.CO;2-
X.

 15. Neubauer NA, Liu L. Development and validation of a conceptual model 
and strategy adoption guidelines for persons with dementia at risk of 
getting lost. Dementia. 2021;20(2):534–55. https://doi.org/10.1177/14713
01219898350?journalCode=dema.

 16. Rowe M, Houston A, Molinari V, Bulat T, Bowen ME, Spring H, et al. The 
concept of missing incidents in persons with dementia. Healthcare. 
2015;3(4):1121–32. https:// doi. org/ 10. 3390/ healt hcare 30411 21.

 17. Fingerman KL, Pillemer KA, Silverstein M, Suitor JJ. The baby boomers’ 
intergenerational relationships. Gerontologist. 2012;52(2):199–209. 
https:// doi. org/ 10. 1093/ geront/ gnr139.

 18. Petonito G, Muschert GW, Carr DC, Kinney JM, Robbins EJ, Brown JS. Pro-
grams to locate missing and critically wandering elders: A critical review 
and a call for multiphasic evaluation. Gerontologist. 2013;53(1):17–25. 
https:// doi. org/ 10. 1093/ geront/ gns060.

 19. Sperandei S. Understanding logistic regression analysis. Biochem Med 
(Zagreb). 2014;24(1):12–8. https:// doi. org/ 10. 11613/ BM. 2014. 003.

 20. Dziuban CD, Shirkey EC. When is a correlation matrix appropriate for fac-
tor analysis? Some decision rules Psychol Bull. 1974;81(6):358–61. https:// 
doi. org/ 10. 1037/ h0036 316.

 21. Meurer WJ, Tolles J. Logistic regression diagnostics: Understanding how 
well a model predicts outcomes. JAMA. 2017;317(10):1068–9. https:// doi. 
org/ 10. 1001/ jama. 2016. 20441.

 22. Cohen J. A power primer. Psychol Bull. 1992;112(1):155–9. https:// doi. org/ 
10. 1037// 0033- 2909. 112.1. 155.

 23. Lai CKY, Arthur DG. Wandering behaviour in people with dementia. J 
Adv Nurs. 2003;44(2):173–82. https:// doi. org/ 10. 1046/j. 1365- 2648. 2003. 
02781.x.

 24. Charness N. A framework for choosing technology interventions to 
promote successful longevity: Prevent, rehabilitate, augment, substitute 
(PRAS). Gerontology. 2020;66(2):169–75. https:// doi. org/ 10. 1159/ 00050 
2141.

 25. Mukadam N, Marston L, Lewis G, Livingston G. Risk factors, ethnicity and 
dementia: A UK Biobank prospective cohort study of White, South Asian 
and Black participants. PLoS ONE. 2022;17(10): e0275309. https:// doi. org/ 
10. 1371/ journ al. pone. 02753 09.

 26. Veenstra G, Patterson AC. Black-White health inequalities in Canada. 
J Immigr Minor Health. 2016;18(1):51–7. https:// doi. org/ 10. 1007/ 
s10903- 014- 0140-6.

 27. Bowen S. Language barriers in access to health care. Health Canada; 
2001. p. 1–103. Accessed April 7, 2023. https:// www. canada. ca/ conte nt/ 
dam/ hc- sc/ migra tion/ hc- sc/ hcs- sss/ alt_ forma ts/ hpb- dgps/ pdf/ pubs/ 
2001- lang- acces/ 2001- lang- acces- eng. pdf

 28. Clark PC, Kutner NG, Goldstein FC, Peterson-Hazen S, Garner V, Zhang R, 
et al. Impediments to timely diagnosis of Alzheimer’s Disease in African 
Americans. J Am Geriatr Soc. 2005;53(11):2012–7. https:// doi. org/ 10. 
1111/j. 1532- 5415. 2005. 53569.x.

 29. EKOS Research Associates Inc. Dementia survey: Final report. 2020. 
p. 1–61. Accessed April 30, 2023. https:// publi catio ns. gc. ca/ colle ctions/ 
colle ction_ 2020/ aspc- phac/ HP10- 36- 2020- eng. pdf

 30. Sink KM, Covinsky KE, Newcomer R, Yaffe K. Ethnic differences in the 
prevalence and pattern of dementia-related behaviors. J Am Geriatr Soc. 
2004;52(8):1277–83. https:// doi. org/ 10. 1111/j. 1532- 5415. 2004. 52356.x.

 31. Langan JC, Means RL. Minority representation and police use of force: A 
tale of two literatures. J Ethn Crim Justice. 2015;15(2):85–10.

https://www.who.int/news-room/fact-sheets/detail/dementia
https://www.who.int/news-room/fact-sheets/detail/dementia
http://apps.who.int/bookorders
https://alzheimer.ca/sites/default/files/documents/Prevalence-and-costs-of-dementia-in-Canada_Alzheimer-Society-Canada.pdf
https://alzheimer.ca/sites/default/files/documents/Prevalence-and-costs-of-dementia-in-Canada_Alzheimer-Society-Canada.pdf
https://alzheimer.ca/sites/default/files/documents/Prevalence-and-costs-of-dementia-in-Canada_Alzheimer-Society-Canada.pdf
https://doi.org/10.1080/13607860701366434
https://doi.org/10.1080/13607863.2014.924091
https://doi.org/10.1177/1471301219898350
https://doi.org/10.1177/1471301219898350
https://doi.org/10.1017/S1041610298005365
https://doi.org/10.1057/s41599-022-01113-8
https://doi.org/10.1057/s41599-022-01113-8
https://doi.org/10.1111/j.1532-5415.2007.01135.x
https://doi.org/10.1002/gps.2316
https://doi.org/10.3390/healthcare3041121
https://doi.org/10.1093/geront/gnr139
https://doi.org/10.1093/geront/gns060
https://doi.org/10.11613/BM.2014.003
https://doi.org/10.1037/h0036316
https://doi.org/10.1037/h0036316
https://doi.org/10.1001/jama.2016.20441
https://doi.org/10.1001/jama.2016.20441
https://doi.org/10.1037//0033-2909.112.1.155
https://doi.org/10.1037//0033-2909.112.1.155
https://doi.org/10.1046/j.1365-2648.2003.02781.x
https://doi.org/10.1046/j.1365-2648.2003.02781.x
https://doi.org/10.1159/000502141
https://doi.org/10.1159/000502141
https://doi.org/10.1371/journal.pone.0275309
https://doi.org/10.1371/journal.pone.0275309
https://doi.org/10.1007/s10903-014-0140-6
https://doi.org/10.1007/s10903-014-0140-6
https://www.canada.ca/content/dam/hc-sc/migration/hc-sc/hcs-sss/alt_formats/hpb-dgps/pdf/pubs/2001-lang-acces/2001-lang-acces-eng.pdf
https://www.canada.ca/content/dam/hc-sc/migration/hc-sc/hcs-sss/alt_formats/hpb-dgps/pdf/pubs/2001-lang-acces/2001-lang-acces-eng.pdf
https://www.canada.ca/content/dam/hc-sc/migration/hc-sc/hcs-sss/alt_formats/hpb-dgps/pdf/pubs/2001-lang-acces/2001-lang-acces-eng.pdf
https://doi.org/10.1111/j.1532-5415.2005.53569.x
https://doi.org/10.1111/j.1532-5415.2005.53569.x
https://publications.gc.ca/collections/collection_2020/aspc-phac/HP10-36-2020-eng.pdf
https://publications.gc.ca/collections/collection_2020/aspc-phac/HP10-36-2020-eng.pdf
https://doi.org/10.1111/j.1532-5415.2004.52356.x


Page 11 of 11Cruz et al. BMC Geriatrics          (2024) 24:564  

 32. Li M, Lu SE, Hoover DR, Flynn L, Silverstein M, Wu B, et al. Family type and 
cognitive function in older Chinese Americans: Acculturation as a mod-
erator. Aging Ment Health. 2022;26(8):1642–53. https:// doi. org/ 10. 1080/ 
13607 863. 2021. 19264 26.

 33. Woo BKP, Chung JOP. Public stigma associated with dementia 
in a Chinese-American immigrant population. J Am Geriatr Soc. 
2013;61(10):1832–3. https:// doi. org/ 10. 1111/ jgs. 12472.

 34. Woo BKP. Rainbow beneath the sky: Mental health help for Chinese 
Americans. Psychiatr Serv. 2013;64(3):289. https:// doi. org/ 10. 1176/ appi. 
ps. 640107.

 35. Public Health Agency of Canada. A dementia strategy for Canada: 
Together we aspire. 2019. p. 1–92. Accessed April 30, 2023. https:// alzhe 
imer. ca/ sites/ defau lt/ files/ docum ents/A- demen tia- strat egy- for- Canada_ 
Public- Health- Agency- of- Canada. pdf

 36. Houston AM, Brown LM, Rowe MA, Barnett SD. The informal caregiv-
ers’ perception of wandering. Am J Alzheimers Dis Other Demen. 
2012;26(8):616–22. https:// doi. org/ 10. 1177/ 15333 17511 432731.

 37. Alzheimer’s Association. Alzheimer’s disease facts and figures. 2013. p. 
1–118. Accessed April 7, 2023. https:// www. alz. org/ alzhe imers- demen tia/ 
facts- figur es

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.

https://doi.org/10.1080/13607863.2021.1926426
https://doi.org/10.1080/13607863.2021.1926426
https://doi.org/10.1111/jgs.12472
https://doi.org/10.1176/appi.ps.640107
https://doi.org/10.1176/appi.ps.640107
https://alzheimer.ca/sites/default/files/documents/A-dementia-strategy-for-Canada_Public-Health-Agency-of-Canada.pdf
https://alzheimer.ca/sites/default/files/documents/A-dementia-strategy-for-Canada_Public-Health-Agency-of-Canada.pdf
https://alzheimer.ca/sites/default/files/documents/A-dementia-strategy-for-Canada_Public-Health-Agency-of-Canada.pdf
https://doi.org/10.1177/1533317511432731
https://www.alz.org/alzheimers-dementia/facts-figures
https://www.alz.org/alzheimers-dementia/facts-figures

	Factors associated with a history of critical wandering among Medic-Alert subscribers
	Abstract 
	Background 
	Methods 
	Results 
	Conclusions 

	Background
	Theoretical framework

	Methods
	Study design and sample
	Ethics
	Variables
	Outcome variable

	Independent variables
	Age (in number of years)
	Sex at birth
	Ethnic background
	Canadian languages spoken
	ProvinceTerritory
	Population Density
	Living arrangement
	Dementia status

	Operationalization of variables
	Data sources and data collection procedures
	Statistical methods

	Results
	Characteristics of the sample

	Multivariable Analysis
	Discussion
	Recommendations for Future Research and Practice
	Study Limitations
	Generalisability

	Conclusions
	Acknowledgements
	References


