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Objectives: Advance care planning (ACP) is an increasing priority for people with
dementia during the COVID-19 pandemic. This study evaluated the association
between ACP initiation and depressive symptoms among home-dwelling people
living with dementia.

Methods: An internet-based questionnaire survey was conducted with Japanese
family caregivers of home-dwelling persons with dementia in June 2021. Family
caregivers evaluated the level of depressive symptoms in persons with dementia
using the Neuropsychiatric Inventory (NPI). Caregivers also rated the quality of life
of persons with dementia using the EQ-5D-5L.

Results: A total of 379 family caregivers participated in the survey. Depressive
symptoms were reported in 143 persons with dementia (37.7%). A total of
155 persons with dementia (40.9%) had initiated ACP, of which 88 (56.8%)
had care professionals involved in ACP conversation. After adjusting for
the characteristics of persons with dementia and caregivers, persons with
professional involvement showed significantly more severe depressive symptoms
compared to those who did not initiate ACP. There was no significant
difference in the quality of life of persons with dementia according to
ACP initiation.

Conclusions:  Many home-dwelling persons with dementia experienced
depressive symptoms during the COVID-19 pandemic, especially in cases where
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care professionals were involved in ACP conversations. Optimal and proactive
ACP approaches need to be developed to prevent depressive symptoms in newly

diagnosed persons.
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1. Introduction

Living well with dementia becomes a global public health
priority as the number of people with dementia continues to
increase (1). Dementia is currently irreversible and people with
dementia face a progressive decline in functional and mental
capacity, with a median survival of 3-10 years following clinical
diagnosis (2, 3). Although promotion of early diagnosis is
often included in several national dementia plans (4), dementia
diagnosis is associated with an elevated risk of depression and
suicide (5-7). Suicidal ideation may be caused by dementia-
related anxiety (8). Post-diagnostic support should be embedded
in dementia plans to support people with dementia in re-
establishing and maintaining a positive identity in the face of the
condition (9).

Timely advance care planning (ACP) could comprise post-
diagnostic support for people with dementia. ACP is defined as
an ongoing communication process about future care among the
person affected by dementia, family member/s, and the healthcare
team (10). Initiation of ACP following dementia diagnosis provides
an opportunity for people with dementia to express their values
in life. Such communication and expression might prevent the
development of depressive symptoms and reduce the risk of
suicide. However, ACP for people with dementia is typically
reported in care home settings (11, 12), for those with moderate
to severe cognitive impairment who may lack decisional capacity
(13). This results in their family members having to engage in
decision making processes for them (13). The active involvement
of community-dwelling people with dementia in ACP has not
been sufficiently researched. Furthermore, outcomes of ACP are
typically focused on end-of-life care measures (14). Little is known
about the impact of ACP on depressive symptoms in persons
with dementia.

ACP is an urgent priority for people with dementia during
the COVID-19 pandemic. COVID-19 has caused a global health
crisis alongside enforced isolation measures, which have a
disproportional impact on people with dementia (15). Being
unable to access social support services due to COVID-
19 has contributed to worse quality of life in people with
dementia (16). Furthermore, these individuals are particularly
vulnerable to COVID-19 because of their age, multimorbidity,
and difficulties in maintaining physical distancing (17). Thus,
ACP is recommended to discuss the stage at which hospital
admission for COVID-19 might not add much value (18).
This may affect the practice of ACP among persons with
dementia and their family caregivers. Moreover, understanding
the association between depression and ACP during the COVID-
19 pandemic can provide implications for imparting dementia
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care in adapted formats, considering the long-term public
health restrictions.

This study therefore investigated the association between
ACP initiation and depressive symptoms among people with
dementia during the COVID-19 pandemic. We hypothesized
that individuals having initiated ACP would show lower levels
of depressive symptoms compared to those who have not yet
initiated ACP.

2. Materials and methods

2.1. Design

This
study that was conducted using an online survey hosted

research was a  cross-sectional  observational
by an Internet survey company (Macromill Inc.), which
provides a global online research system. This web-based
survey was conducted with Japanese residents. For more
detailed Nakanishi et al.

(19) study.

information, please refer to

2.2. Setting

On June 25, 2021, a self-administered questionnaire was
distributed to eligible individuals who were registered members
of the survey company. Participants aged 40 years or older were
randomly sampled from the company’s member pool and were
asked to complete the questionnaire by 27 June 2021. A continuous
rise in the daily number of COVID-19 cases was observed during
the study period, following the relief of the emergency declaration
on 20 June. By 24 June, 21.3% of older adults in Japan had received
the second dose of COVID-19 vaccine (20).

The members continued participation was considered
indicative of their consent to the questionnaire instructions
provided on the website. The instructions assured the participants
that their personal information would be protected and that
their data would be anonymized. Any identifying information
(participants’ names and other identifiers that could lead to the
identification of a participant) was removed when we received the
data from the Internet survey company, and no images/videos
were obtained from the participants.

2.3. Participants

Potential participants fulfilled the following criteria: (a) aged 40
years or older, (b) having been a primary non-professional caregiver

frontiersin.org


https://doi.org/10.3389/fpubh.2023.915387
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org

Nakanishi et al.

for a home-dwelling person with dementia, and (c) having no
conflicts of interest with advertising or marketing research entities.
We excluded caregivers under the age of 40 because they comprise
only 2% of all caregivers in Japan, making it difficult to consider
such young caregivers providing care (21). Dementia in this survey
was defined as having formal diagnosis of Alzheimer’s disease,
vascular, Lewy body, or other types of dementias, and having
regular visits to healthcare institutions for the treatment. Based
on these criteria, the Internet survey company randomly recruited
members from their potential pool of participants by sending e-
mails and posting notifications on their website. It was estimated
that there were 1,913 persons in the pool who had a family member
with a dementia diagnosis in the same household requiring regular
visits to healthcare organizations for treatment.

Eligible persons who agreed to the terms and conditions of
the online survey could access the self-report questionnaire. Since
the Internet survey company ceased recruitment once the target
number of respondents had been reached, the response rate could
not be determined.

2.4. Measurements

All variables were measured using an online self-report
questionnaire developed by the authors. The recruited participants
were instructed to log in to the portal and complete the
online questionnaire.

The primary outcome measure was the depressive symptoms
of a person with dementia. Depressive symptoms were evaluated
using an item of depression from the Neuropsychiatric Inventory —
Nursing Home version (NPI-NH). The original NPI-NH comprises
12 items to rate the frequency and severity of neuropsychiatric
symptoms in persons with dementia (22-25). Scores for depression
range from 0 to 12, with higher scores indicating more severe
symptoms. The Japanese version of the NPI-NH has good validity
and reliability (26).

The secondary outcome measures included the quality of life
of people with dementia. Quality of life was evaluated using the
EuroQol 5 Dimension 5 Levels (EQ-5D-5L). The original EQ-5D-
5L consists of five items: “mobility;” “self-care;”
“pain/discomfort,” and “anxiety/depression” (27, 28). The EQ-5D-
5L score ranges from 0 to 1, with higher scores indicating greater

usual activities,”

quality of life. The Japanese version of the EQ-5D-5L has been
validated (29, 30).

ACP initiation was the primary independent variable. In the
questionnaire, family caregivers were asked whether the person
with dementia had initiated ACP. ACP was defined as “thinking
about one’s own future, and talking to the person’s family and
others about what is important to the person”. The definition was
created by the research team based on materials from dementia-
related associations (31, 32) and suggestions from family caregivers
and staff working at four dementia-related organizations in Japan.
When a person with dementia did initiate any form of ACP, family
caregivers were also asked to respond to the timing of initiation
(e.g., diagnosis, hospital admission), types of care professionals
involved in the conversation, and the topics discussed. Categories
of timing of initiation were developed by the research group
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based on the recommendations of ACP in dementia (33). Types
of professionals were defined with reference to dementia care
pathways in Japan (34). Categories of topics discussed were also
developed by the research group based on intervention programs
to encourage ACP among community residents (35, 36). As half
of the participants with ACP initiation did not involve any care
professionals in the conversation, participants were divided into
three groups: never initiated (N = 224), no professionals other than
relatives involved (N = 67), and care professionals involved in the
conversation (N = 88).

We measured the characteristics of persons with dementia,
including age, sex, type of dementia, duration of illness from
clinical diagnosis, level of cognitive impairment, activities of daily
living (ADL), presence of physical complications, and delusions.
Physical complications were categorized as heart disease, cancer, or
circulatory disease. The level of cognitive impairment was evaluated
using the Japanese version of the Cognitive Performance Scale
(CPS) provided by the interRAI Assessment System (37). The
is a validated measure that uses five variables to classify older
adults into cognition categories ranging from intact (a score of
0) to very severely impaired (a score of 6) (37). The Japanese
version of the CPS has demonstrated fair reliability and validity
(38). ADL were measured using the Japanese version of the
Activities of Daily Living Self-performance Hierarchy Scale (ADL-
H) provided by the interRAI Assessment System (39). The ADL-H
is a 10-item scale that measures basic aspects of activities related
to self-care and mobility (38). Total scores range from 0 to 6,
with higher scores indicating greater physical dependency. The
Japanese version of the ADL-H has demonstrated good validity
(40). Delusional symptoms were assessed using the NPI as they
were associated with suicidal ideation (41). Duration of illness
was categorized into “within 24 months”, “25-60 months”, or
“61 months or longer”, based on quartiles (25, 51, 92.5) and the
literature (5-7).

We also assessed characteristics of family caregivers, including
age, sex, educational attainment, and relationship with the person
with dementia. As the majority of family caregivers were the
children (74.9%) of the person with dementia, the relationship with
the person was categorized into “children” or “other relatives” in
the analysis.

2.5. Study size

The required sample size for conducting an analysis of variance
for depressive symptoms was calculated using the G*Power 3.1.9.7
software (42, 43). Based on recent reports on the prevalence of ACP
in Belgium (11.8%) (44) and Australia (16.0%) (45), we assumed
the prevalence of ACP initiation to be 16% in this study. Assuming
a significance level of 0.05 and 95% power, a medium effect size
(Cohen’s d = 0.5), and using a two-tailed test, the desired sample
size was determined to be 390.

After data collection, we discovered that out of 40.9% of the
participants who had initiated ACP, 43.2% had no professionals
involved in ACP; we divided the participants into three groups
according to ACP initiation and professional involvement. Post-hoc
power analysis showed a small effect size (Cohen’s f = 0.2).
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2.6. Ethical considerations

The study protocol was approved by the Ethics Committee
Tohoku University Graduate School of Medicine (number 2021-
5-154) and the Tokyo Metropolitan Institute of Medical Science
(number 20-55). The research was conducted in accordance with
the principles of the Declaration of Helsinki (version November
2013). It is in agreement with the law regarding medical-scientific
research in humans.

2.7. Statistical analysis

The characteristics of persons with dementia and caregivers
were compared among the three groups according to ACP
ANOVAs
with Bonferroni correction, and x2 tests were used for

initiation. were used for continuous variables
categorical variables.

Depressive symptoms and quality of life of the person were
compared among the three groups according to ACP initiation,
using ANOVAs with Bonferroni correction.

Multiple linear regression analysis was conducted using the
three groups according to ACP initiation as independent variables
and the total score of each outcome measure as dependent variables.
All the persons’ and family caregivers’ characteristics were included
as covariates.

Statistical significance was set to o = 0.05. All statistical
analyses were conducted using STATA version 17.0 (StataCorp

LLC, College Station, TX, USA).

3. Results

3.1. Participant characteristics

A total of 412 family caregivers who were registered with
the Internet survey company completed the survey. Of the 412
respondents, 33 were excluded because they reported that their
loved ones had been admitted to long-term care facilities or
hospitals by the time of the survey. Therefore, the remaining 379
family caregivers of home-dwelling individuals with dementia were
included in the final sample.

At the time of enrolment, the mean age of the family caregivers
was 58.2 years [standard deviation (SD) = 8.9]; 52.8% were men,
44.1% had graduated from university or graduate school, and the
majority (74.9%) were children of the loved ones. Most (97.4%) of
the respondents lived with their loved ones. One-fifth of the loved
ones were men (19.0%; Table 1). An average of 65.3 months had
passed since diagnosis (range = 2-313 months; SD = 55.8 months).

3.2. Initiation of ACP

One hundred and fifty-five (40.9%) of the respondents reported
that their loved ones had initiated ACP. Of these, approximately
half (49.7%) reported that the initiation was triggered by a
dementia diagnosis. One-fifth (20.0%) reported that the initiation
was triggered by new accreditation for a long-term care insurance
benefit. Other types of triggers included increased difficulty
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TABLE 1 Characteristics of 379 family caregivers and persons
with dementia.

Variable N (%) or mean

[Standard
Deviation (SD)]

Family caregiver

Age, year, range 40-83, mean (SD) 58.2(8.9)
Sex, man, 1 (%) 200 (52.8)
Educational attainment, n (%)

Junior high school or high school 138 (36.4)
Vocational school or college 74 (19.5)
University or graduate school 167 (44.1)
Relationship with the person with dementia, n (%)

Child 284 (74.9)
Spouse 61 (16.1)
Spouse of child 29 (7.7)
Other relative 5(1.3)
Person with dementia

Living situation, n (%)

Living with respondent caregiver 369 (97.4)
Living with other caregiver 3(0.8)
Living alone 7 (1.8)
Demographic

Age, year, range 41-99, mean (SD) 82.7 (8.7)
Sex, man, n (%) 72 (19.0)
Duration of illness from diagnosis, n (%)

Within 24 months 92 (24.3)
25-60 months 120 (31.7)
61 months or longer 167 (44.1)
Type of dementia, n (%)

Alzheimer’s disease 254 (67.0)
Vascular 55 (14.5)
Lewy body 51 (13.5)
Frontotemporal 9(24)
Mixed 13 (3.4)
Other, including unspecified 24 (6.3)
Functioning

ADL dependence, range 0-6, mean (SD) 2.9(2.0)
Cognitive impairment, range 0-6, mean (SD) 3.1(1.2)
Delusional symptoms, range 0-12, mean (SD) 1.5(2.9)
Physical complication, n (%)

Cardiovascular disease 76 (20.1)
Neurological disease other than Alzheimer’s disease 54 (14.2)
Respiratory disease 25(6.6)
Malignant neoplasm 19 (5.0)
Kidney disease 16 (4.2)

Activities of daily living (ADL) were evaluated using the Japanese version of the Activities of
Daily Living Self-Performance Hierarchy Scale. Cognitive impairment was evaluated using the
Japanese version of the Cognitive Performance Scale. Delusional symptoms were evaluated
using the Japanese version of the Neuropsychiatric Inventory (NPI).
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managing own property or daily life (8.4%) and admittance to an
acute hospital for treatment of a physical illness (4.5%).

Two-fifths (43.2%) reported that no one other than relatives
were involved in the ACP conversations. Regarding the cases
in which health-care professionals were involved in such
conversations, the most commonly reported type of professional
was care managers of in-home care services (34.2%). Other types
of professionals included staff of a day-care center (27.7%), care
manager of a residential care service (25.2%), and Community
General Support Center (17.4%) which provides comprehensive
support for older community residents. The doctor who provided
the dementia diagnosis was present in 16.8% of the cases. Initial-
phase intensive support team for dementia that, conducts home
visits and assessments, and provides information and advice to
persons with early signs of dementia, was present in only 5.2% of
the cases.

The most frequently discussed ACP-related topic was the point
at which the loved ones would need to enter residential care
(67.7%). Other topics included important roles in the community
and values (41.9%), the loved one’s habits and preferences (38.7%),
social activities the loved one would like to continue (29.0%), social
relationships the loved one would like to maintain (25.2%), tube
feeding (25.2%), and application of cardiopulmonary resuscitation
or transfer to an emergency department when breathing or heart
stops (21.9%).

The 88 persons whose care professionals were involved
in the conversation had significantly older caregivers, male
caregivers, caregivers with higher educational attainment, more
severe ADL dependence, more severe delusional symptoms, and
a higher prevalence of respiratory disease or malignant neoplasm
(Supplementary Table 1).

3.3. Depressive symptoms of persons with
dementia

The mean score of depressive symptoms measured by NPI
was 1.34 (SD = 2.46). A total of 143 persons (37.7%) presented
with depressive symptoms. The 88 persons with professional
involvement showed significantly more severe depressive
symptoms compared to 224 persons without ACP initiation. There
was no significant difference in depressive symptoms between the
67 persons with no professional involvement and 224 persons
without initiation (Table 2).

Multiple linear regression analysis showed a significant
association with more severe depressive symptoms in persons with
professional involvement (Table 3). There were also significant
associations with more severe depressive symptoms in more severe
delusional symptoms and presence of neurological diseases other

than Alzheimer’s disease (Supplementary Table 2).

3.4. Quality of life of persons with dementia
The mean score of quality of life measured by the EQ-5D-

5L was 0.62 (SD = 0.22). The 88 persons with professional
involvement showed significantly lower quality of life compared
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to 224 persons without ACP initiation. There was no significant
difference in quality of life between the 67 persons with no
professional involvement and 224 persons without initiation
(Table 2).

The multiple linear regression analysis did not show significant
association between quality of life and ACP initiation (Table 3).
Quality of life was significantly greater for younger persons with
dementia, women, those who had a shorter duration of illness from
diagnosis, less dependence on ADL, less cognitive impairment, less
severe delusional symptoms, and absence of neurological disease,
malignant neoplasm, or kidney disease (Supplementary Table 2).

4. Discussion

Contrary to our hypothesis, ACP initiation was associated with
more severe depressive symptoms in home-dwelling persons with
dementia. ACP initiation was not significantly associated with the
quality of life of persons with dementia. Initiation was triggered by
dementia diagnosis or accreditation of long-term care insurance
benefits. Among those with initiation, 43% did not have any care
professionals involved in the conversation process. Furthermore,
professional involvement was significantly associated with worse
depressive symptoms in persons with dementia.

There is little evidence regarding person-centered outcomes
of ACP in terms of depressive symptoms or quality of life,
rather than end-of-life measures (14, 46). One randomized-
controlled study reported greater improvement in depressive
symptoms and quality of life among 10 persons with dementia who
received the intervention (35). The association between depressive
symptoms and ACP initiation in this study was inconsistent with
the previous study (35). There are long-term concerns among
professionals regarding ACP causing stress and anxiety in people
with dementia and family caregivers (14). This is because the
conversation process requires imagining a situation in which the
person will lose decisional capacity. However, trusting and open
relationships would help overcome such difficult emotions (47).
Our findings showed that the participants had a mean duration
of 65 months following the clinical diagnosis of dementia, and
39% had depressive symptoms. Although the risk of suicide is
most likely after initial diagnosis and decreases over time (5-7),
depression and anxiety are highly prevalent across dementia stages
(48). Many persons in our study experienced depressive symptoms
even some years after receiving the dementia diagnosis. Thus, the
ACP initiation and involvement of professionals could reflect their
coping strategies in response to dementia-related anxiety. Anxiety
and depression were associated with greater ACP engagement
among older adults (49). Our results suggest that care professionals
may intervene only when the person has worsened symptoms.
Further examination is needed to verify whether optimal, timely,
and proactive ACP approaches in newly diagnosed persons can
prevent dementia-related anxiety and depressive symptoms.

Care professionals were involved in conversations with 57%
of the 155 persons with dementia who had initiated ACP. The
most frequent types of care professionals involved in ACP included
care managers of in-home care services (34%), staft of day-care
centers (28%), and care managers of residential care services (25%).
Only 17% of the participants had conversations involving doctors
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TABLE 2 Comparison of outcome measures according to the initiation of advance care planning (ACP).

ACP initiation
Mean (standard Never initiated No professionals Professionals
deviation) (N = 224) involved (N = 67) involved (N = 88)
Depressive symptoms 0.99 (2.02)* 1.33 (2.40) 224 (321)° 8.52 <0.001
Quality of life 0.64 (0.21)° 0.64 (0.25) 0.56 (0.22)° 4.63 0.010 ‘

*Significant difference with P < 0.017, Bonferroni correction. Depressive symptoms were evaluated using the Japanese version of the Neuropsychiatric Inventory (NPI) (range 0-12). Quality of
life was evaluated using the Japanese version of the EuroQol 5 dimensions 5-level (EQ-5D-5L) (range 0-1).

TABLE 3 Multiple linear regression analyses of outcome measures.

Depressive symptoms

Coefficient

Quality of life

95%ClI Coefficient 95%Cl

ACP initiation, reference = never initiated

Professionals involved 0.69

0.11, 1.26 0.003 —0.04, 0.04

No professionals involved 0.001

—0.60, 0.60 —0.01 —0.05,0.03

CI, confidence interval. Depressive symptoms were evaluated using the Japanese version of the Neuropsychiatric Inventory (NPI) (range 0-12). Quality of life was evaluated using the Japanese
version of the EuroQol 5 dimensions 5-level (EQ-5D-5L) (range 0-1). The model included following covariates: family caregiver’s age, sex, educational attainment; the person with dementia’s
age, sex, duration of illness from diagnosis, type of dementia, ADL dependence, cognitive impairment, delusional symptoms, and physical complication.

who provided the dementia diagnosis. In Japan, where there is
no registration system for general practitioners, initiation of ACP
is promoted in the Initial-phase Intensive Support Teams, which
are expected to provide post-diagnostic support to people with
dementia and family caregivers (34). However, in our study, there
were only 5% of participants whose ACP involved Initial-phase
Intensive Support Teams. This may reflect the fact that most
people with dementia do not access initial-phase intensive support
teams due to less availability compared to general health and social
care services.

Our findings also showed that 40.9% of the participants had
initiated ACP. The involvement of the person with dementia
appeared to be greater than that reported by family physicians
among nursing home residents in Belgium (11.8%) (44). Since,
2018 the Ministry of Health, Labor, and Welfare in Japan has
announced November 30 as the national ACP (Jinsei-Kaigi) day.
This national campaign may have increased awareness of ACP
among community-dwelling older adults (50). Uncertainty and
instability in healthcare due to the COVID-19 pandemic could
also add to the awareness of persons with dementia and family
caregivers about planning for the future. Nonetheless, the topics
discussed were focused on institutionalization rather than living
well with dementia, such as important roles in the community and
values of the person. In Australia, more than a half of individuals
with dementia knew about ACP, whereas only one-quarter had
written down their values and preferences for future care (51).
Most persons with dementia in Canada preferred focusing on
the present rather than planning for the future (52). Therefore,
raising awareness strategies may be imperative to encourage
people with dementia to express their values and future hope
during ACP conversations. There is currently limited evidence on
effective ways of engaging persons with dementia in ACP (53).
The COVID-19 guidance on ACP has largely focused on a plan
recording an individual’s treatment process rather than enabling
conversations that constitute the planning process (54). Further
strategies are warranted to implement ACP in a more ethical,
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coordinated and person-centered practice during the COVID-19
pandemic (55).

4.1. Strengths and limitations

The strengths of this study lie in the inclusion of home-dwelling
persons and person-centered outcome measures of ACP rather
than measures specific to end-of-life care. However, our study has
some limitations. A cross-sectional design could not determine the
causality between ACP initiation and depressive symptoms. Our
data collection was based on the responses of family caregivers. This
may have led to a bias regarding outcome measures for persons
with dementia and the initiation of ACP. Family caregivers tended
to rate worse quality of life for the person with dementia than
their self-reported evaluation (56). Family caregivers also had a
low to moderate agreement with persons with dementia on care
preferences (57). This might have affected their perception of the
ACP initiation and types of professionals involved in conversation.
Although sex and mean age of our participants were similar
with those reported in previous studies using online surveys in
Japan (58, 59), our participants included more sons than female
partners and daughters of people with dementia, which were more
often reported in clinical settings (60) and national questionnaire
surveys (61). This study’s definition of ACP was developed based
on suggestions from Japanese dementia-related associations with
a focus on conversation. This definition may not be applicable to
ACP in other countries that typically involve documentation of
preferences and decisions.

5. Conclusion

Persons with dementia exhibited more severe depressive
symptoms when they had care professionals involved in ACP.
This study is an important step toward improving post-diagnostic
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support for community-dwelling persons having dementia and
their family caregivers, requiring the implementation of a more
person-centered approach to ACP. Educational and clinical
strategies should be examined to encourage care professionals to
engage in proactive and effective ACP for people with dementia in
the early stages of the disease course.

Data availability statement

The raw data supporting the conclusions of this article will be
made available by the authors, without undue reservation.

Ethics statement

The studies involving human participants were reviewed and
approved by the Ethics Committee Tohoku University Graduate
School of Medicine, Tokyo Metropolitan Institute of Medical
Science. The patients/participants provided their informed consent
to participate in this study.

Author contributions

MN, TN, YM, and SY devised the project, conceptualized
the ideas, participated in the study design, and evaluation of the
questionnaire. MS, HY, and AN were involved in the literature
review. MN and TN assisted in data collection and data entry. MN
and SY performed data analysis and drafting of the manuscript. TN,
YM, MS, HY, SY, and AN contributed substantially to manuscript
revision. All authors have read, agreed to the published version
of the manuscript, contributed to the article, and approved the
submitted version.

Funding

This work was supported by the Pfizer Health Research
Foundation in Japan (grant number: 2020-11), the Japan Society
for the Promotion of Science, JSPS KAKENHI (grant number:
JP21HO03281), and Japan Agency for Medical Research and
Development (grant number: 22579506). This work was partly

References

1. Prince M, Wimo A, Gherchet M, Ali G, Wu Y, Prina M. World Alzheimer
Report 2015: The Global Impact of Dementia. An Analysis of Prevalence, Incidence,
Cost and Trends 2015. (2015). Available online at: https://www.alzint.org/u/
WorldAlzheimerReport2015.pdf (accessed March 26, 2022).

2. Brodaty H, Secher K, Gibson L. Dementia time to death: a systematic literature
review on survival time and years of life lost in people with dementia. Int Psychogeriatr.
(2012) 24:1034-45. doi: 10.1017/S1041610211002924

3. Todd S, Barr S, Roberts M, Passmore AP. Survival in dementia and predictors of
mortality: a review. Int ] Geriatr Psychiatry. (2013) 28:1109-24. doi: 10.1002/gps.3946

4. Nakanishi M, Nakashima T, Shindo Y, Miyamoto Y, Gove D, Radbruch L, et al.
An evaluation of palliative care contents in national dementia strategies in reference
to the European association for palliative care white paper. Int Psychogeriatr. (2015)
27:1551-61. doi: 10.1017/S1041610215000150

Frontiersin Public Health

10.3389/fpubh.2023.915387

supported by the Tokyo Metropolitan Institute of Medical Science.
None of these funding sources were involved in the design or
conduct of this study. They had no input into data collection,
management, analysis, or interpretation, and were not able to
monitor the manuscript for presentation, review, or approval.

Acknowledgments

The authors would like to thank the persons with dementia and
the care professionals who participated in the survey. The authors
thank Mr. Tatsuya Wakano (Early-Onset Dementia Support
Center, Kizunaya), Ms. Masami Kawai (Alzheimer’s Association
Japan Kyoto Chapter), Ms. Matsuyo Kamata (Alzheimer’s
Association, Japan), and Mr. Takashi Tomomura (Ayumi-no-kai,
support group for people with younger-onset dementia and carers
managed by Nagoya City Dementia Support Center) for their
advice in developing the questionnaire.

Conflict of interest

The authors declare that the research was conducted
in the absence of any commercial or financial relationships
that could be
of interest.

construed as a potential  conflict

Publisher’s note

All claims expressed in this article are solely those of the
authors and do not necessarily represent those of their affiliated
organizations, or those of the publisher, the editors and the
reviewers. Any product that may be evaluated in this article, or
claim that may be made by its manufacturer, is not guaranteed or
endorsed by the publisher.

Supplementary material

The Supplementary Material for this article can be found
online at: https://www.frontiersin.org/articles/10.3389/fpubh.2023.
915387/full#supplementary-material

5. Erlangsen A, Zarit SH, Conwell Y. Hospital-diagnosed dementia and
suicide: a longitudinal study using prospective, nationwide register data. Am
J  Geriatr  Psychiatry. (2008) 16:220-28. doi: 10.1097/01.JGP.0000302930.75
387.7e

6. Haw C, Harwood D, Hawton K. Dementia and suicidal behavior: a review
of the literature. Int Psychogeriatr. (2009) 21:440-53. doi: 10.1017/S10416102090
09065

7. Draper B, Peisah C, Snowdon J, Brodaty H. Early dementia diagnosis
and the risk of suicide and euthanasia. Alzheimers Dement. (2010) 6:75-
82. doi: 10.1016/j.jalz.2009.04.1229

8. Cui R, Maxfield M, Fiske A. Dementia-related anxiety and coping
styles associated ~with suicidal ideation. Aging Ment Health. (2020)
24:1912-15. doi: 10.1080/13607863.2019.1636205

frontiersin.org


https://doi.org/10.3389/fpubh.2023.915387
https://www.frontiersin.org/articles/10.3389/fpubh.2023.915387/full#supplementary-material
https://www.alzint.org/u/WorldAlzheimerReport2015.pdf
https://www.alzint.org/u/WorldAlzheimerReport2015.pdf
https://doi.org/10.1017/S1041610211002924
https://doi.org/10.1002/gps.3946
https://doi.org/10.1017/S1041610215000150
https://doi.org/10.1097/01.JGP.0000302930.75387.7e
https://doi.org/10.1017/S1041610209009065
https://doi.org/10.1016/j.jalz.2009.04.1229
https://doi.org/10.1080/13607863.2019.1636205
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org

Nakanishi et al.

9. Stamou V, La Fontaine J, O’Malley M, Jones B. The nature of positive post-
diagnostic support as experienced by people with young onset dementia. Aging Ment
Health. (2021) 25:1125-33. doi: 10.1080/13607863.2020.1727854

10. van der Steen JT, Radbruch L, Hertogh CM, Gage H, Parkes J, Carter J, et al.
White paper defining optimal palliative care in older people with dementia: a Delphi
study and recommendations from the European Association for Palliative Care. Palliat
Med. (2014) 28:197-209. doi: 10.1177/0269216313493685

11. Robinson L, Dickinson C, Rousseau N, Beyer E Clark A, Hughes J, et al.
A systematic review of the effectiveness of advance care planning interventions
for people with cognitive impairment and dementia. Age Ageing. (2012) 41:263-
69. doi: 10.1093/ageing/afr148

12. Dixon J, Karagiannidou M, Knapp M. The effectiveness of advance care planning
in improving end-of-life outcomes for people with dementia and their carers: a
systematic review and critical discussion. J Pain Symptom Manage. (2018) 55:132-
50. doi: 10.1016/j.jpainsymman.2017.04.009

13. van der Steen JT, van Soest-Poortvliet MC, Hallie-Heierman M, Onwuteaka-
Philipsen BD, Deliens L, de Boer ME, et al. Factors associated with initiation of
advance care planning in dementia: a systematic review. J Alzheimers Dis. (2014)
40:743-57. doi: 10.3233/JAD-131967

14. Wendrich-van Dael A, Bunn E Lynch ], Pivodic L, Van den Block
L, Goodman C. Advance care planning for people living with dementia: an
umbrella review of effectiveness and experiences. Int ] Nurs Stud. (2020)
107:103576. doi: 10.1016/j.ijnurstu.2020.103576

15. Numbers K, Brodaty H. The effects of the COVID-19 pandemic on people with
dementia. Nat Rev Neurol. (2021) 17:69-70. doi: 10.1038/s41582-020-00450-z

16. Giebel C, Lord K, Cooper C, Shenton J, Cannon J, Pulford D, et al. A UK survey of
COVID-19 related social support closures and their effects on older people, people with
dementia, and carers. Int ] Geriatr Psychiatry. (2021) 36:393-402. doi: 10.1002/gps.5434

17. Livingston G, Huntley J, Sommerlad A, Ames D, Ballard C, Banerjee S, et al.
Dementia prevention, intervention, and care: 2020 report of the lancet commission.
Lancet. (2020) 396:413-46. doi: 10.1016/S0140-6736(20)30367-6

18. Bolt SR, van der Steen JT, Khemai C, Schols JMGA, Zwakhalen SMG, Meijers
JM. The perspectives of people with dementia on their future, end of life and
on being cared for by others: a qualitative study. J Clin Nurs. (2022) 31:1738-
52. doi: 10.1111/jocn.15644

19. Nakanishi M, Nakashima T, Miyamoto Y, Yamasaki S, Nishida A. Family
caregivers’ concerns about advance care planning for home-dwelling people with
dementia: a cross-sectional observational study in Japan. BMC Palliat Care. (2022)
21:114. doi: 10.1186/s12904-022-01008-0

20. Prime Minister’s Office of Japan. Novel Coronavirus Vaccines. (2022).
Available online at: https://www.kantei.go.jp/jp/content/KOREI-vaccination_data3.
xlsx. (accessed March 26, 2022).

21. Ministry of Health, Labour and Welfare. Comprehensive Survey of Living
Conditions 2016. Tokyo: Health, Labour and Welfare Statistics Association (2018).

22. Cummings JL, Mega M, Gray K, Rosenberg-Thompson S, Carusi DA, Gornbein
J. The Neuropsychiatric Inventory: comprehensive assessment of psychopathology in
dementia. Neurology. (1994) 44:2308. doi: 10.1212/WNL.44.12.2308

23. Cummings JL. The Neuropsychiatric Inventory: assessing psychopathology in
dementia patients. Neurology. (1997) 48:10S-6S. doi: 10.1212/WNL.48.5_Suppl_6.10S

24. Kaufer DI, Cumming JL, Christine D, Bray T, Castellon S, Masterman D,
et al. Assessing the impact of neuropsychiatric symptoms in Alzheimer’s disease: the
neuropsychiatric inventory caregiver distress scale. ] Am Geriatr Soc. (1998) 46:210-
15. doi: 10.1111/j.1532-5415.1998.tb02542.x

25. Wood S, Cummings JL, Hsu MA, Barclay T, Wheatley MV, Yarema
KT, et al. The use of the Neuropsychiatric Inventory in nursing home
residents. Characterization and measurement. Am ] Geriatr Psychiatry. (2008)
8:75-83. doi: 10.1097/00019442-200002000-00010

26. Shigenobu K, Hirono N, Tabushi K, Ikeda M. Validity and reliability of the
japanese version of the neuropsychiatric inventory-nursing home version (NPI-NH).
Brain Nerve. (2008) 60:1463-69. doi: 10.11477/mf.1416100399

27. Herdman M, Gudex C, Lloyd A, Janssen MEF, Kind P, Parkin D, et al. Development
and preliminary testing of the new five-level version of EQ-5D (EQ-5D-5L). Qual Life
Res. (2011) 20:1727-36. doi: 10.1007/s11136-011-9903-x

28. Van Hout B, Janssen ME Feng YS, Kohlmann T, Busschbach ], Golicki D, et al.
Interim scoring for the EQ-5D-5L: mapping the EQ-5D-5L to EQ-5D-3L value sets.
Value Health. (2012) 15:708-15. doi: 10.1016/j.jval.2012.02.008

29. Ikeda S, Shiroiwa T, Igarashi A, Noto S, Fukuda T, Saito S, et al. Developing a
Japanese version of the EQ-5D-5L value set. ] Natl Inst Public Health. (2015) 64:47-55.

30. Kawano Y, Asada T, Kinoshita T, Yasuda A, Hachimori A, Inaba Y, et al. A study
of the reliability and validity of the Japanese version of EuroQol EQ-5D and VAS in
patients with Alzheimer’s disease. Jpn J Geriatr Psychiatr. (2009) 20:1149-59.

31. Dementia Australia. Information and Worksheets to Guide Your Thinking and
Discussion in Planning Ahead. (2022). Available online at: https://www.dementia.
org.au/files/start2talk/Information-and- worksheets- to- guide- your- thinking-and-
discussion-in-planning-ahead.pdf (accessed March 26, 2022).

Frontiersin Public Health

10.3389/fpubh.2023.915387

32. Denning KH, Castle E, Scates C, Vries
in dementia: user-centred design. BM]J Support
10:e38. doi: 10.1136/bmjspcare-2018-001700

KD. Advance care plans
Palliat  Care.  (2020)

33. Dening KH, Sampson EL, De Vries K. Advance care planning in
dementia: Recommendations for healthcare professionals. Palliat Care. (2019)
12:1178224219826579. doi: 10.1177/1178224219826579

34. Nakanishi M, Nakashima T. Features of the Japanese national dementia strategy
in comparison with international dementia policies: How should a national dementia
policy interact with the public health- and social-care systems? Alzheimers Dement.
(2014) 10:468-76. doi: 10.1016/j.jalz.2013.06.005

35. Hilgeman MM, Allen RS, Snow AL, Durkin DW, DeCoster ], Burgio LD.
Preserving identity and planning for advance care (PIPAC): Preliminary outcomes
from a patient-centered intervention for individuals with mild dementia. Aging Ment
Health. (2014) 18:411-24. doi: 10.1080/13607863.2013.868403

36. Tilburgs B, Koopmans R, Vernooij-Dassen M, Adang E, Schers H, Teerenstra
S, et al. Educating Dutch general practitioners in dementia advance care planning:
a cluster randomized controlled trial. J Am Med Dir Assoc. (2020) 21:837-
42. doi: 10.1016/j.jamda.2019.09.010

37. Morris JN, Fries BE, Mehr DR, Hawes C, Phillips C, Mor V, et al. MDS Cognitive
performance scale. ] Gerontol. (1994) 49:M174-82. doi: 10.1093/geronj/49.4.M174

38. Yamauchi K, Tkegami N. Method of identifying and staging dementia under long-
term care insurance—interrater reliability and validity of Cognitive Performance Scale
(CPS). Jpn ] Geriatr Psychiatry. (1999) 10:943-52.

39. Morris JN, Fries BE, Morris SA. Scaling ADLs within the MDS. ] Gerontol A Biol
Sci Med Sci. (1999) 54:M546-53. doi: 10.1093/gerona/54.11.M546

40. Minemawari Y, Kato T, Aso K. Cognitive function and basic activity of daily
living of elderly disabled inpatients. Nippon Ronen Igakkai Zasshi [Japan Journal of
Geriatrics]. (2000) 37:225-32. doi: 10.3143/geriatrics.37.225

41. Holmstrand C, Hallberg IR, Saks K, Leino-Kilpi H, Guiteras AR, Verbeek H,
et al. Associated factors of suicidal ideation among older persons with dementia
living at home in eight European countries. Aging Ment Health. (2021) 25:1730-
39. doi: 10.1080/13607863.2020.1745143

42. Faul E Erdfelder E, Lang AG, Buchner A. G*Power 3: A flexible statistical
power analysis program for the social, behavioral, and biomedical sciences. Behav Res
Methods. (2007) 39:175-91. doi: 10.3758/BF03193146

43. Faul F, Erdfelder E, Buchner A. Lang AG. Statistical power analyses using
G*Power 31: Tests for correlation and regression analyses. Behav Res Methods. (2009)
41:1149-60. doi: 10.3758/BRM.41.4.1149

44, Vandervoort A, Houttekier D, Van den Block L, van der Steen JT,
Stichele RV, Deliens L. Advance care planning and physician orders in
nursing home residents with dementia: a nationwide retrospective study
among professional caregivers and relatives. J Pain Symptom Manage. (2014)
47:245-56. doi: 10.1016/j.jpainsymman.2013.03.009

45. O’Leary JJ, Reid N, Hubbard RE, Peel NM. Prevalence and factors associated
with advance health directives in frail older inpatients. Intern Med J. (2022) 52:1160-
66. doi: 10.1111/imj.15338

46. Brinkman-Stoppelenburg A, Rietjens JAC, van der Heide A. The effects of
advance care planning on end-of-life care: a systematic review. Palliat Med. (2014)
28:1000-25. doi: 10.1177/0269216314526272

47. Bolt SR, van der Steen JT, Mujezinovi¢ I, Janssen DJA, Scols JIMGA, Zwakhalen
SMG, et al. Practical nursing recommendations for palliative care for people with
dementia living in long-term care facilities during the COVID-19 pandemic: a rapid
scoping review. Int J Nurs Stud. (2021) 113:103781. doi: 10.1016/j.ijnurstu.2020.
103781

48. Leung SKY, Chan WG, Spector A, Wong GHY. Prevalence of depression, anxiety,
and apathy symptoms across dementia stages: a systematic review and meta-analysis.
Int ] Geriatr Psychiatry. (2021) 36:1330-44. doi: 10.1002/gps.5556

49. McMahan RD, Barnes DE, Ritchie CS, Jin C, Shi Y, David D, et al. Anxious,
depressed, and planning for the future: advance care planning in diverse older adults. /
Am Geriatr Soc. (2020) 68:2638-42. doi: 10.1111/jgs.16754

50. Kawakami A, Kwong EWY, Lai CKY, Song MS, Boo S, Yamamoto N.
Advance care planning and advance directive awareness among East Asian older
adults: Japan, Hong Kong and South Korea. Geriatr Gerontol Int. (2021) 21:71-
6. doi: 10.1111/ggi.14086

51. Bryant J, Sellars M, Waller A, Detering K, Sinclair C, Ruseckaite R, et al.
Advance care planning participation by people with dementia: a cross-sectional
survey and medical record audit. BMJ Support Palliat Care. (2021) 12:e464-
8. doi: 10.1136/bmjspcare-2020-002550

52. Sussman T, Pimienta R, Hayward A. Engaging persons with dementia in
advance care planning: challenges and opportunities. Dementia. (2020) 20:1859-
74. doi: 10.1177/1471301220973059

53. Bryant J, Turon H, Waller A, Freund M, Mansfield E, Sanson-Fisher R.
Effectiveness of interventions to increase participation in advance care planning for
people with a diagnosis of dementia: a systematic review. Palliat Med. (2019) 33:262-
73. doi: 10.1177/0269216318801750

frontiersin.org


https://doi.org/10.3389/fpubh.2023.915387
https://doi.org/10.1080/13607863.2020.1727854
https://doi.org/10.1177/0269216313493685
https://doi.org/10.1093/ageing/afr148
https://doi.org/10.1016/j.jpainsymman.2017.04.009
https://doi.org/10.3233/JAD-131967
https://doi.org/10.1016/j.ijnurstu.2020.103576
https://doi.org/10.1038/s41582-020-00450-z
https://doi.org/10.1002/gps.5434
https://doi.org/10.1016/S0140-6736(20)30367-6
https://doi.org/10.1111/jocn.15644
https://doi.org/10.1186/s12904-022-01008-0
https://www.kantei.go.jp/jp/content/KOREI-vaccination_data3.xlsx
https://www.kantei.go.jp/jp/content/KOREI-vaccination_data3.xlsx
https://doi.org/10.1212/WNL.44.12.2308
https://doi.org/10.1212/WNL.48.5_Suppl_6.10S
https://doi.org/10.1111/j.1532-5415.1998.tb02542.x
https://doi.org/10.1097/00019442-200002000-00010
https://doi.org/10.11477/mf.1416100399
https://doi.org/10.1007/s11136-011-9903-x
https://doi.org/10.1016/j.jval.2012.02.008
https://www.dementia.org.au/files/start2talk/Information-and-worksheets-to-guide-your-thinking-and-discussion-in-planning-ahead.pdf
https://www.dementia.org.au/files/start2talk/Information-and-worksheets-to-guide-your-thinking-and-discussion-in-planning-ahead.pdf
https://www.dementia.org.au/files/start2talk/Information-and-worksheets-to-guide-your-thinking-and-discussion-in-planning-ahead.pdf
https://doi.org/10.1136/bmjspcare-2018-001700
https://doi.org/10.1177/1178224219826579
https://doi.org/10.1016/j.jalz.2013.06.005
https://doi.org/10.1080/13607863.2013.868403
https://doi.org/10.1016/j.jamda.2019.09.010
https://doi.org/10.1093/geronj/49.4.M174
https://doi.org/10.1093/gerona/54.11.M546
https://doi.org/10.3143/geriatrics.37.225
https://doi.org/10.1080/13607863.2020.1745143
https://doi.org/10.3758/BF03193146
https://doi.org/10.3758/BRM.41.4.1149
https://doi.org/10.1016/j.jpainsymman.2013.03.009
https://doi.org/10.1111/imj.15338
https://doi.org/10.1177/0269216314526272
https://doi.org/10.1016/j.ijnurstu.2020.103781
https://doi.org/10.1002/gps.5556
https://doi.org/10.1111/jgs.16754
https://doi.org/10.1111/ggi.14086
https://doi.org/10.1136/bmjspcare-2020-002550
https://doi.org/10.1177/1471301220973059
https://doi.org/10.1177/0269216318801750
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org

Nakanishi et al.

54. Hopkins SA, Lovick R, Polak L, Browers B, Morgan T, Kelly MP, et al.
Reassessing advance care planning in the light of COVID-19. BM]J. (2020)
369:m1927. doi: 10.1136/bmj.m1927

55. Sinclair C, Nolte L, White BP, Detering KM. Advance care planning in Australia
during the COVID-19 outbreak: now more important than ever. Intern Med J. (2020)
50:918-23. doi: 10.1111/im;j.14937

56. Crespo M, de Quirés MBM, Mar Gémez MM, Hornillos C. Quality of life of
nursing home residents with dementia: a comparison of perspectives of residents,
family, and staff. Gerontologist. (2012) 52:56-65. doi: 10.1093/geront/gnr080

57. Dening KH, King M, Jones L, Vickerstaff V, Sampson EL. Advance care planning
in dementia: do family carriers know the treatment preferences of people with early
dementia? PLoS ONE. (2016) 11:e0159056. doi: 10.1371/journal.pone.0159056

58. Nakabe T, Sasaki N, Uematsu H, Kunisawa S, Wimo A, Imanaka
Y. The personal cost of dementia care in Japan: a comparative analysis of

Frontiersin Public Health

09

10.3389/fpubh.2023.915387

residence types. Int ] Geriatr Psychiatry. (2018) 33:1243-52. doi:
gps.4916

59. Igarashi A, Fukuda A, Teng L, Ma FE Dorey J, Onishi Y. Family
caregiving in dementia and its impact on quality of life and economic
burden in Japan-web based survey. ] Mark Access Health Policy. (2020)
8:1720068. doi: 10.1080/20016689.2020.1720068

10.1002/

60. Nakanishi M, Igarashi A, Ueda K, Brnabic AJM, Treuer T, Sato M, et al. Costs and
resource use associated with community-dwelling patients with Alzheimer’s disease in
Japan: baseline results from the prospective observational GERAS-J study. ] Alzheimers
Dis. (2020) 74:127-38. doi: 10.3233/JAD-190811

61. Ohno S, Chen Y, Sakamaki H, Matsumaru N, Yoshino M, Tsukamoto K.
Humanistic burden among caregivers of patients with Alzheimer’s disease or
dementia in Japan: a large-scale cross-sectional survey. ] Med Econ. (2021) 24:181-
92. doi: 10.1080/13696998.2021.1877149

frontiersin.org


https://doi.org/10.3389/fpubh.2023.915387
https://doi.org/10.1136/bmj.m1927
https://doi.org/10.1111/imj.14937
https://doi.org/10.1093/geront/gnr080
https://doi.org/10.1371/journal.pone.0159056
https://doi.org/10.1002/gps.4916
https://doi.org/10.1080/20016689.2020.1720068
https://doi.org/10.3233/JAD-190811
https://doi.org/10.1080/13696998.2021.1877149
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org

	Association between advance care planning and depressive symptoms among community-dwelling people with dementia: An observational cross-sectional study during the COVID-19 pandemic in Japan
	1. Introduction
	2. Materials and methods
	2.1. Design
	2.2. Setting
	2.3. Participants
	2.4. Measurements
	2.5. Study size
	2.6. Ethical considerations
	2.7. Statistical analysis

	3. Results
	3.1. Participant characteristics
	3.2. Initiation of ACP
	3.3. Depressive symptoms of persons with dementia
	3.4. Quality of life of persons with dementia

	4. Discussion
	4.1. Strengths and limitations

	5. Conclusion
	Data availability statement
	Ethics statement
	Author contributions
	Funding
	Acknowledgments
	Conflict of interest
	Publisher's note
	Supplementary material
	References


