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Abstract
Background

The burden of missing incidents is not only on the person with dementia, but also on their family, neighbors, and community. The extent to which dementia-
related wandering and missing incidents occur in the community has not been evaluated thoroughly in the published literature. Therefore, we evaluated the
incidence of and risk factors for missing events due to wandering.

Methods

We conducted a non-randomized prospective one-year follow-up cohort study based on symptom registration with missing events due to wandering as the
endpoint. In the �rst consultation, 374 patients with dementia or mild cognitive impairment (MCI) and their caregivers who visited the National Center for
Geriatrics and Gerontology in Japan were included. The incidence and recurrence rate of missing events were calculated. Participants were divided into (those
with) dementia and (those with) MCI. Patients' basic and medical information was documented at baseline and after one year of follow-up. Furthermore,
analysis of variance and logistic regression analysis were performed to clarify the risk factors associated with the missing event.

Results

Among the 236 patients with dementia enrolled, 65 (27·5%) had a previous missing event at baseline, and 28 had a missing event during the one-year follow-
up period (recurrence rate of 43·1%). Of the 171 who did not have a previous missing event at baseline, 23 had a missing event during the one-year follow-up
period (incidence rate of 13·5%). The scores of Mini-Mental State Examination (MMSE), Dementia Behavior Disturbance Scale (DBD), and Alzheimer's Disease
Assessment Scale (ADAS) were statistically signi�cant as the risk factors for the incidence of wandering leading to a missing event (p<0·05).

Conclusions

Prevention of missing event due to wandering requires focused attention on changes in the MMSE, DBD, ADAS scores, and the development of a social
environment to support family caregivers.

Background
Populations are aging globally, and the number of older adults with dementia is increasing. About 50 million people worldwide have dementia, with nearly
10 million new cases being diagnosed every year [1].

Wandering in the context of dementia has been seen as a syndrome of frequent, repetitive, seemingly aimless, typically temporally, and spatially-disoriented
ambulation [2, 3]. Eventually, 60%-80% of people with dementia will wander [4, 5]. Wandering due to dementia has sometimes led to fatal accidents [6, 7].

Of particular note is that many patients with dementia live with their families in their homes in the community. Therefore, when wandering or missing incidents
occur in the community, the burden is not only on the person with dementia, but also on their family, neighbors, and community [8]. However, not enough
studies have thoroughly examined the extent to which dementia-related wandering and missing incidents occur in the community.

Previous studies have determined some risk factors of wandering to impair certain brain functions, especially spatial memory, visuospatial processes or
executive functions [9], and severity of dementia [10, 11]. However, it is still unclear how dementia and a decline in cognitive function are linked to missing
incidents.

Therefore, we conducted a prospective cohort study based on symptom registration with missing events due to wandering as the endpoint. We then analyzed
which factors could predict the incidence of missing events more clearly.

Methods

Study design
Setting: Non-randomized prospective cohort study

Study participants
Of the patients with dementia and mild cognitive impairment (MCI) who visited the Center for Comprehensive Care and Research on Memory Disorders at the
National Center for Geriatrics and Gerontology for their �rst consultation between April 2017 and March 2018, we investigated all those who (1) could
understand the Japanese language, (2) were accompanied by a caregiver, and (3) provided consent to participate in the study. Consent was also taken from
the caregivers of the participating patients.

Consent to participate

in the study was received from 490 pairs of patients and their caregivers, from which 54 pairs were excluded for the lack of either dementia or MCI and one for
living in a nursing home. Thus, 374 pairs participated in the study (Fig. 1). Of the 60 participants who dropped out, we could not determine if there were
missing events in 31 who could not be traced (refused tracing), 12 who died, and 17 who were admitted to a nursing home.
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De�nition and assessment of wandering and missing events
The word “wandering” is widely used to cover a diversity of actions and is often seen as a type of disturbed behavior [12]. Although “a syndrome of dementia-
related locomotion behavior” was proposed as the de�nition of wandering in 2007 [3], there is still a lack of consensus. In recent years, this term has often
been confounded with “missing” and “getting lost.”

In the present study, we primarily use the term “missing” and limited our investigations to dementia-related missing events due to wandering. Missing was
de�ned as being (1) related to dementia, (2) associated with movement, and (3) strongly related to wandering behavior, and the focus was placed on being
“missing” from the viewpoint of the caregiver.

We created the following questionnaires for caregivers using the Algase wandering scale and conceptual domain [13], the wandering questionnaire by
Houston et al. [14], the Awata group episodes [6], and the missing incidents conceptual model by Rowe et al. [15] as references. If any of the following �ve
conditions were true for the patient, a missing event due to wandering was recorded: (1) The patient was outside and did not know where he/she was; (2) the
patient went out and did not return within the expected time; (3) the patient went out at night; (4) the patient was agitated and went out; (5) the patient had
been lost at least once.

Variables used in the analysis
Patients and their family members were given questionnaires and interviews at the time of registration. Data was collected on factors, such as basic
attributes, medical information, and a sense of family burden. To test the reliability of a self-reported questionnaire, a side-by-side comparison was made of
the questionnaire responses and interview responses, giving 81.4% consistency. A follow-up study was performed a year after registration, and mail surveys
were administered to determine the occurrence and frequency of missing events during the year. Of those surveyed in the follow-up, 53 randomly selected
participants were interviewed for a test of reliability in a self-reported questionnaire, with an 84.9% consistency. Generally, high reliability was observed for
questionnaire responses.

The following information was obtained at baseline:

1. Diagnosis of dementia or MCI.
2. Basic information about patients: sex, age, years of education, living alone or with someone else, and �nancial di�culties, if any.
3. Medical information about patients: body mass index (BMI), scores for Barthel index (1-100), Mini-Mental State Examination (MMSE; 0–30), Dementia

Behavior Disturbance Scale (DBD; 0-112), Alzheimer's Disease Assessment Scale (ADAS; 0–70), Raven's Colored Progressive Matrices (RCPM; 0–36),
Frontal Assessment Battery (FAB; 0–18), geriatric syndrome (0–24), vitality index (0–10), Geriatric Depression Scale (GDS; 1–15), and anti-dementia
medication (yes or no).

4. Lifestyle choices of patients: alcohol consumption, smoking, sleep disorders, absence of exercise.
5. Information about family caregivers: sex, age, years of education, employment (yes or no), providing care every day (yes or no), availability of other

caregivers (yes or no), nursing care experience for dementia (yes or no), participation in a course on dementia (yes or no), health problems, physical pain
(yes or no), sleep condition, appetite, GDS (1–15), the Japanese version of the Zarit caregiver burden interview (J-ZBI) [16] score (0–88) (Table 1).

Statistical analysis
The incidence rate and recurrence rate of missing events were calculated (Fig. 2). Participants were divided into those with dementia and those with MCI, and
patients' basic information and medical information were shown at baseline and after one year of follow-up. Patients were then divided into those who did not
go missing (no missing event), those who went missing for the �rst time (incidence), and those who had a recurrent missing event during the year of follow-up
(recurrence). Analysis of variance and post-hoc tests were performed to look for differences in the variables at baseline. Univariate and multivariate logistic
analyses were performed to �nd the incidence of missing events during follow-up and related variables. Variables that were statistically signi�cant in the
univariate logistic analysis were used as variables in the multivariate logistic analysis.

Multivariate logistic regression analysis was performed to examine the risk factors of incidence and recurrence of missing events during the one-year follow-
up period as the dependent variable and medical and social factors as independent variables. We controlled for the patients' sex, age, years of education, and
�nancial di�culties. Statistical analysis was conducted with SPSS ver.25 (Chicago, IL, USA). A two-sided p < 0.05 was considered statistically signi�cant.

Ethical Considerations
This study adhered to the tenets of the Declaration of Helsinki and the ethical standards declared in ethical guidelines for medical research involving human
subjects. The Ethics and Con�icts approved the study protocol of the Interest Committee of the National Center for Geriatrics and Gerontology (No. 977-2).

Results
Missing events and related variables clearly differed between patients with dementia and patients with MCI.

Incidence and recurrence rate of missing events
Among the 236 patients with dementia, 65 (27.5%) had a previous missing event at baseline, and 171 (72.5%) did not. Including both of those with and
without a previous missing event at baseline, 51 (21.6%) had a missing event during the one-year follow-up period.
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Of the 65 patients with dementia who had a previous missing event at baseline, 28 had a missing event during the one-year follow-up period (recurrence rate
of 43.1%). Of the 171 who did not have a previous missing event at baseline, 23 had a missing event during the one-year follow-up period (incidence rate of
13.5%).

Of the 138 patients with MCI, 13 (9.4%) had a previous missing event at baseline. During the one-year follow-up period, four MCI patients had their �rst
missing event (incidence rate of 3.2%), and three had a recurrent missing event (recurrence rate of 23.1%) (Fig. 2).

Differences in medical variables between those who did and those who did not have a missing event during the one-year follow-up period

To further investigate factors related to the incidence and recurrence of missing events, baseline characteristics were tested to determine the differences
between those who did and those who did not have a missing event during the one-year follow-up period. Patients with dementia and patients with MCI were
analyzed separately.

Of the 236 patients with dementia, 171 (72.5%) had Alzheimer's disease, 21 (8.9%) had dementia with Lewy bodies or Parkinson's disease with dementia, 17
(7.2%) had vascular dementia, �ve (2.1%) had frontotemporal dementia, and 22 (9.3%) had another form of dementia (Table 1).

In the year of follow-up, the group with no missing events, the incidence group, and the recurrence group did not differ signi�cantly in basic attributes (e.g., sex,
age, years of education, living alone or �nancial di�culty) or lifestyle (e.g., alcohol consumption, smoking, sleep disorder, absence of daily exercise; Table 1).

Regarding medical factors, group differences were seen in MMSE, DBD, ADAS, RCPM, and GDS scores. The mean MMSE score was signi�cantly lower in the
recurrence group (16.5) than in the incidence group (18.2) and in the group with no missing events (19.3; p < 0.01). The mean DBD score was signi�cantly
higher in the recurrence group (26.1) than in the incidence group (19.6) and in the group with no missing events (15.7; p < 0.001). The mean ADAS score was
signi�cantly higher in the recurrence group (23.2) than in the incidence group (18.3) and in the group with no missing events (17.8; p < 0.001). The mean
RCPM score was signi�cantly lower in the recurrence group (17.6) than in the incidence group (19.4) and in the group with no missing events (21.9; p < 0.001).
The GDS score differed signi�cantly between the incidence group and the recurrence group (2.9 vs. 4.9, p < 0.03; Table 1).

Among caregivers, the ratio of those providing care every day was signi�cantly higher in the recurrence group (92.9%) than in the incidence group (69.6%) and
in the group with no missing events (74.1%). The GDS score of caregivers was 5.1 in the recurrence group, 3.6 in the incidence group, and 3.2 in the group with
no missing events. The J-ZBI score was signi�cantly higher in the recurrence group (32.6) than in the incidence group (27.4) and in the group with no missing
events (20.9; Table 1).

We performed the same tests on patients with MCI and found that 7 of the 138 (5.1%) had a missing event during the one-year follow-up period; no signi�cant
differences were observed between these seven individuals and those who did not have a missing event.
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Table 1
Differences in the characteristics at baseline and after one-year follow-up

  Factor Baseline One year follow-up

Total

(n = 236)

none

(n = 185)

incidence

(n = 23)

recurrence

(n = 28)

P

Diagnosis Alzheimer’s disease, n(%) 171(72.5) 134(72.4) 12(52.2) 25(89.3) NA

Dementia with Lewy bodies or Parkinson’s disease with dementia,
n(%)

21(8.9) 16(8.6) 3(13.0) 2(7.1) NA

Vascular dementia, n(%) 17(7.2) 13(7.0) 3(13.0) 1(3.6) NA

Frontotemporal dementia, n(%) 5(2.1) 3(1.6) 2(8.7) 0(0.0) NA

Others, n(%) 22(9.3) 19(10.3) 3(13.0) 0(0.0) NA

Basic attributes Sex† Female, n(%) 136(58.9) 114(61.6) 13(56.5) 12(42.9) n.s

Age, mean (SD) 79.4(7.0) 79.8(7.0) 78.3(7.8) 77.8(5.5) n.s.

Years of education, mean (SD) 10.6(2.8) 10.6(2.8) 10.5(2.2) 10.7(2.9) n.s.

Living alone††, n(%) 39(16.5) 33(17.8) 3(13.0) 3(10.7) n.s.

Financial di�culty††, n(%) 18(7.7) 13(7.1) 2(8.7) 3(10.7) n.s.

Medical factors Body mass index, mean(SD) 21.9(3.4) 22.0(3.5) 22.4(3.3) 20.8(2.9) n.s.

Barthel Index, mean(SD) 94.5(11.5) 94.6(11.8) 95.4(10.4) 93.2(10.4) n.s.

Mini-Mental State Examination, mean(SD) 18.8(4.0) 19.3(3.8) * 18.2(4.3) 16.5(4.2) * 0.01

Dementia Behavior Disturbance Scale, mean(SD) 17.3(10.7) 15.7(9.6) * 19.6(10.4) 26.1(13.2)
*

p < 
0.001

Alzheimer’s Disease Assessment Scale, mean(SD) 18.5(5.8) 17.8(5.5) * 18.3(5.5) * 23.2(6.3) * p < 
0.001

Raven’s Colored Progressive Matrices, mean(SD) 21.2(6.6) 21.9(5.9) * 19.4(7.8) 17.6(8.6) * 0.01

Frontal Assessment Battery, mean(SD) 8.4(3.3) 8.7(3.3) 7.6(3.4) 7.3(3.2) n.s.

Geriatric syndrome, mean(SD) 3.6(2.9) 4.6(3.2) 6.3(4.6) 4.3(2.9) n.s.

Vitality index, mean(SD) 8.6(1.4) 8.6(1.4) 8.6(1.4) 8.3(1.4) n.s.

Geriatric Depression Scale, mean(SD) 3.6(2.9) 3.5(2.8) 4.9(3.4) * 2.9(2.8) * 0.03

Taking anti-dementia medication††, n(%) 49(20.8) 36(19.5) 3(13.0) 10(35.7) n.s.

Life style Alcohol†, n(%) 68(28.8) 56(30.3) 5(21.7) 7(25.0) n.s.

Smoking††, n(%) 32(13.6) 24(13.0) 2(8.7) 6(21.4) n.s.

Sleeping disorder†, n(%) 95(40.8) 71(38.8) 14(63.6) 10(35.7) n.s.

No Exercise†, n(%) 104(44.1) 76(41.1) 14(60.9) 14(50.0) n.s.

Caregiver's
factors

Sex† Female, n(%) 169(71.6) 130(70.3) 17(73.9) 22(78.6) n.s.

Age, mean(SD) 62.2(11.9) 62.2(11.8) 63.9(13.8) 60.8(11.4) n.s.

Years of education, mean(SD) 12.7(2.3) 12.8(2.3) 12.3(2.8) 12(1.8) n.s.

Employed†, n(%) 133(56.4) 108(58.4) 11(47.8) 14(50.0) n.s.

Providing care every day, n(%) 179(75.8) 137(74.1)* 16(69.6) * 26(92.9)* 0.01

Availability of other caregivers, n(%)†† 16(6.8) 11(5.9) 1(4.3) 4(14.3) n.s.

Experience of caregiving for dementia patient, n(%) 45(19.1) 35(18.9) 5(21.7) 5(17.9) n.s.

Attended seminar for caregiving to dementia patient, n(%) 41(17.4) 33(17.8) 7(30.4) 1(3.6) n.s.

Poor physical health, n(%) 46(19.5) 33(17.8) 6(26.1) 7(25.0) n.s.

†χ2test,††Fisher exact test *post hoc test. n.s.- Not signi�cant, NA – Not applicable, SD – Standard deviation
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Geriatric Depression Scale, mean(SD) 3.5(2.9) 3.2(2.6) * 3.6(3.2) 5.1(3.5) * 0.01

Japanese version of the Zarit caregiver burden interview,
mean(SD)

22.9(14.9) 20.9(14.1)
*

27.4(16.9) 32.6(14.2)
*

p < 
0.001

†χ2test,††Fisher exact test *post hoc test. n.s.- Not signi�cant, NA – Not applicable, SD – Standard deviation

Risk factors of incidence and recurrence of missing events due to wandering
Logistic regression analysis was performed to examine the risk factors for the incidence and recurrence of missing events with incidence or recurrence of
missing events during the one-year follow-up period as the dependent variable and baseline factors as independent variables (Table 2).

First, a univariate logistic analysis was performed on patients with dementia with medical and caregiver-related factors as independent variables, and all
models were adjusted for age. The MMSE, DBD, ADAS, RCPM, and FAB scores and caregivers' GDS and J-ZBI scores signi�cantly affected the ratio of those
who had a missing event. Next, a multivariate logistic analysis was performed with variables that were signi�cant in the univariate logistic analysis.
Multivariate logistic analysis performed with missing events during the one-year follow-up period as the dependent variable showed signi�cant differences in
the MMSE and DBD scores. An analysis was performed separately on the incidence group and the recurrence group. Signi�cant differences remained only for
the MMSE score in the incidence group and for the ADAS score in the recurrence group (veri�ed in multicollinearity tests; Table 2).

For the patients with MCI, a univariate logistic analysis with incidence or recurrence of missing events during the one-year follow-up period as the dependent
variable showed signi�cant differences in geriatric syndrome (Odds ratio (OR): 1.31, Con�dence Interval (CI): 1.03–1.67, p < 0.03) and J-ZBI scores (OR: 1.06,
CI: 1.01–1.11, p < 0.02). In the multivariate logistic analysis, a signi�cant difference remained only in geriatric syndrome (OR: 1.38, CI: 1.05–1.83, p < 0.02).
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Table 2
Risk factors for the incidence of missing events due to wandering in patients with dementia

  Univariate logistic analysis Multivariate logistic analysis

Dependent variable: incidence
or recurrence during one year
follow up

Dependent variable: incidence
or recurrence during one year
follow up

Dependent variable: incidence
during one year follow up

Dependent variable:
recurrence during one yea
follow up

B OR CI p B OR CI p B OR CI p B OR CI

Medical
factors of
patients

Mini-Mental
State
Examination

-0.14 0.87 0.80–
0.95

0.01 -0.13 0.88 0.78–
0.99

0.04 -0.13 0.88 0.78–
0.99

0.04 -0.10 0.90 0.78-
1.00

Dementia
Behavior
Disturbance
Scale

0.06 1.07 1.03–
1.10

p < 
0.001

0.04 1.04 1.00-
1.09

0.06 0.03 1.04 0.99–
1.08

0.12 0.04 1.04 0.99–
1.10

Alzheimer’s
Disease
Assessment
Scale

0.10 1.10 1.04–
1.17

p < 
0.001

0.05 1.05 0.97–
1.14

0.23 0.05 1.05 0.97–
1.13

0.23 1.21 1.13 1.02–
1.25

Raven’s
Colored
Progressive
Matrices

-0.09 0.92 0.87–
0.97

0.01 -0.05 0.95 0.89–
1.02

0.15 -0.04 0.96 0.90–
1.02

0.21 -0.03 0.97 0.90–
1.10

Frontal
Assessment
Battery

-0.12 0.88 0.80–
0.98

0.02 0.06 1.06 0.91–
1.22

0.45 0.04 1.04 0.91–
1.21

0.55 0.04 1.04 0.86–
1.25

Geriatric
syndrome

0.07 1.07 0.98–
1.17

0.14                      

Vitality
index

-0.12 0.88 0.71–
1.10

0.26                      

Geriatric
Depression
Scale

0.04 1.04 0.93–
1.15

0.52                      

Anti-
dementia
medicine

0.28 1.32 0.63–
2.76

0.46                      

Caregiver's
factors

Caregiver’s
Geriatric
Depression
Scale

0.13 1.14 1.03–
1.27

0.01 0.10 1.10 0.96–
1.26

0.17 0.10 1.11 0.97–
1.27

0.13 0.14 1.04 0.98–
1.35

Japanese
version of
the Zarit
caregiver
burden
interview

0.04 1.04 1.02–
1.06

p < 
0.001

0.01 1.00 0.97–
1.03

0.90 0.01 1.01 0.98–
1.04

0.66 0.01 1.00 0.96–
1.01

Providing
care every
day

0.45 1.56 0.70–
3.46

0.27                      

Experience
of
caregiving
for a patient
with
dementia

0.09 1.09 0.50–
2.40

0.83                      

Attended
seminar for
caregiving
for a patient
with
dementia

-0.11 0.90 0.38–
2.09

0.80                      

Univariate logistic models were adjusted for age. Multivariate logistic models were adjusted for age, sex, years of education, and economic di�culty.

Discussion

Incidence rate and recurrence rate of missing events
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Incidence and recurrence rates differed between the two groups with dementia and MCI. This result suggests that it is not appropriate to place all types of
cognitive impairment in one category while performing the analysis.

These results are within the scope of those found in previous studies on the incidence rates of missing events in community-dwelling older adults. Most of
those studies were cross-sectional. Studies on Alzheimer's disease by Rolland et al. [17], Klein et al. [11], and McShane et al. [18] found the prevalence of
wandering to be 12.6%, 17.4%, and 24.0%, respectively.

Barrett et al. [2] conducted a two-year prospective longitudinal study on adults aged 60 years or older with mild dementia and found that 45.9% of participants
demonstrated wandering. In a two- and half-year follow-up study by Pai et al. on those with Alzheimer's disease, the incidence rate was 33.3%, and the
recurrence rate was 40% [19].

However, this is the �rst cohort study to assess all the patients during a given period and further divided them at baseline based on whether or not they had a
past missing event. We have also examined the recurrence and incidence of missing events. Thus, the results of the present study may be considered as
highly reliable observational �ndings. The present study results suggest that people diagnosed with dementia require more careful observation to monitor the
possibility of going missing and those with a missing incident require cautious attention.

Risk factors associated with the incidence and recurrence of missing events
Tests of the relationship between missing events during the one-year follow-up period and personal attributes, such as sex, age, years of education, living
alone, or �nancial di�culty at baseline did not reveal any signi�cant �ndings consistent with the �ndings of previous studies [4, 20].

Although univariate logistic analysis showed that medical factors, such as MMSE, DBD, ADAS, RCPM, and FAB scores play a role, multivariate logistic analysis
controlling for age, sex, years of education, and �nancial di�culty only showed signi�cant effects from MMSE and DBD scores. When incidence and
recurrence were examined separately, the only signi�cant factors that remained were the MMSE score for incidence and ADAS score for recurrence. Comparing
ADAS and MMSE, the former is a method for evaluating the therapeutic effect in Alzheimer’s disease, whereas the latter is a comprehensive evaluation method
for cognitive function. Therefore, recurrence of missing incidents may be more strongly in�uenced by the effectiveness of the treatment for dementia.

The MMSE score differed signi�cantly between those who had a missing event during the follow-up period (mean 18.1, SD 4.8) and those who did not (mean
21.5, SD 4.4). So far, studies have found a higher likelihood of occurrence of a missing event among those with a mild or severe cognitive impairment than
those with no cognitive impairment [4, 10, 11]. In the present study, participants with an MMSE score of 15 to 20 went missing most frequently. In particular,
after one year of follow-up, the MMSE score distribution for those who had no missing events, those who had their �rst missing event, and those who had a
recurrent missing event separately showed that those scoring ≤ 20 points required careful observation and those scoring ≤ 15 points were at a high risk of a
recurrence.

Findings have also shown a higher likelihood of missing events among those with DBD [21] or a high score on the ADAS [22].

We also analyzed the relationships with variables that are considered risk factors for cognitive decline and dementia (lifestyle risk factors, such as current
smoking [23], alcohol consumption [24], physical inactivity [25], and sleep disturbances [26]), but did not observe any associations between these variables
and missing events. Studies have found a relationship between depression and wandering [11], but we did not �nd a signi�cant association between them in
the present study.

Regarding family caregivers, the univariate logistic analysis showed that a greater tendency towards wandering was observed as the family's burden
increased [22]. Family caregivers of patients with a history of missing incidents had a higher sense of burden than caregivers of patients with no history of
missing incidents.

For patients with MCI, in addition to the MMSE and DBD scores, J-ZBI (OR:1.03, p < 0.05) score also remained as a signi�cant factor, suggesting that support
is needed for family care of patients with dementia from an early stage.

Missing incidents can potentially occur with anyone whose cognitive impairment progresses, and appropriate care is required. Care by family caregivers of
persons with dementia can reduce speci�c dementia-related behaviors and the frequency and seriousness of psychological symptoms [27]. On the other hand,
family caregivers' physical and mental health is a predictive factor of dementia-related missing events [28]. Although the severity of dementia may be one of
the signi�cant risk factor responsible for missing events, the relationship between the person with dementia and their family caregivers also has a strong
impact. Missing events are the most burdensome behavior for family caregivers [17] and lead many caregivers to lock the doors [18].

While effective management and technological interventions to reduce missing events can help lessen the burden on family caregivers [29], only about 20% of
the participants surveyed in our study had participated in a seminar or other event providing information on dementia. A social environment that can support
family caregivers needs to be developed to reduce the sense of burden on family caregivers who are caring for persons with dementia and the number of
missing events due to wandering.

A signi�cant aspect of the present study is that it was a prospective cohort study examining all patients who visited the National Center for Geriatrics and
Gerontology during a certain period. In addition, patients with dementia and patients with MCI were analyzed separately to determine the incidence and
recurrence rates and the risk factors based on the extent and stage of cognitive function decline. This had not been done in previous studies, and it offers new
insights.

Conclusions
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So far, not enough studies have thoroughly examined the extent to which dementia-related wandering and missing incidents occur in the community. A
signi�cant aspect of the present study is that it was a prospective cohort study examining all patients during a certain period. Prevention of missing events
due to wandering requires focused attention on changes in the MMSE, DBD, ADAS scores, and the development of a social environment to support family
caregivers.
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Limitation
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Figure 1

Study participants

Figure 2

Incidence rate and recurrence rate of missing events due to wandering


