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Background: As an approach to the psychosocial health of people in later
adulthood, information and communication technology (ICT) is attracting
attention. However, because there is still a disparity issue in ICT use, particularly
for older people, considering age-friendly digital interventions is important.
We examined the feasibility of an intervention by an age-friendly digital
service, remote sharing of photos/videos from families not living together, for
psychosocial health in middle-aged and older people.

Methods: This single-arm study recruited Japanese adults aged > 50 years
from web-pages of the social service, Mago-Channel (Chikaku Inc., Japan).
Participants used this service for 3 months to receive photos/videos from
the smartphones of their families not living together on a device set up
on their home TVs and watched them there. Families not living together
were encouraged to send photos/videos at least once a week, but no other
restrictions on their lives, including their interactions, were imposed. After
3 months, the level of user satisfaction and changes in psychosocial health
were assessed.

Results: Finally, 115 participants were included, and 106 completed the
intervention; the dropout rate from the intervention was low (7.8%), and
satisfaction with the program was high, indicating high feasibility. While
depressive symptoms and loneliness did not change markedly, satisfaction with
the relationship of families living together increased significantly, and social
interactions improved, including those with families not living together.

Conclusions: High feasibility of this age-friendly digital intervention and its
potential benefits on social relationships were shown, encouraging further
trials with a confirmatory study design.

digital intervention, family satisfaction, feasibility, psychosocial health, remote
communication, social relationships
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Introduction

Psychosocial health of people in later adulthood is becoming
more important with global aging. After middle and old
age, people experience narrowing social relationships, such
as separation from their children, widowhood, and decreased
friendships (1). Particularly, in Japan, where population aging
is rapidly proceeding, the rate of older adults reached 28.9% as
of 2021 (2). Additionally, due to the increasing prevalence of
nuclear families and never-married individuals (3), the number
of people socially isolated in later adulthood is rapidly expanding
(4). Because both social and biomedical knowledge suggests
that social relationships are fundamentally important for mental
health (5, 6), ensuring social interactions is crucial for people in
later life.

In order to support social connectedness of people in
later adulthood, information and communication technology
(ICT) use is attracting attention. In particular, the recent novel
coronavirus disease 2019 (COVID-19) pandemic (7) limited
in-person social interactions among people, which triggered a
decline in mental health (8, 9). This social restriction highlighted
the value of remote connections between people, including
online connections (10, 11). Indeed, remote communication via
Internet use has the potential to improve the mental health
of people in later life (12, 13) and to encourage participation
in social activities (13). However, some people, particularly
older people, may be left out of this trend. Even though the
number of middle-aged and older people using the Internet
and digital social media has increased (14, 15), it is still much
lower than that of younger people in most countries (16, 17).
People in later adulthood, including older people, may face
barriers to digital engagement, raising the issue of the “digital
divide” owing to physical and cognitive functioning, financial
issues, the culture of communication, fear, or low motivation
(17). Hence, considering age-friendly digital approaches to
enhance remote social connections of people in later adulthood
is required.

Recently, a social service, “Mago-Channel” (Chikaku Inc.,
Japan), has been launched that promotes ICT-based remote
social relationships among middle-aged and older people
(“Mago” means “grandchild” in Japanese) (18, 19). This service
allows families not living together, including their children
and grandchildren, to share their photos and videos with
middle-aged and older people. They can then easily view the
photos and videos received on their home TV. Here, the
“family not living together” mainly includes their children
and grandchildren, regardless of how far away they live;
in Japan, owing to the spread of nuclear families, many
middle-aged and older people live apart from their children
and grandchildren. This age-friendly digital service may be
a new approach to help people in later adulthood interact
with others outside families living together and support their
psychosocial health.
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As with several efforts reported in the past (20-22), informal
and simple forms of social interaction through sharing photos
and videos may be beneficial as an age-friendly digital tool.
Photos and videos are the main sources of interaction with
family and friends. Viewing past photos and videos brings
back memories. Watching children and grandchildren grow up
through photos and videos fosters parents’ and grandparents’
generativity, which can also promote their wellbeing. Moreover,
it has the potential to facilitate communication with families
and friends.

This study aimed to investigate the feasibility of an
intervention in psychosocial health in middle-aged and older
people through remote sharing of photos and videos from
families not living together, based on the use of the Mago-
Channel. In particular, we examined the feasibility of the
intervention in terms of dropout rate during the study period
and satisfaction with the intervention program. Additionally,
we evaluated changes in psychological health and social
relationships with families living together and not together, as
well as with friends, during the intervention period.

Methods
Study participants

This single-arm study recruited Japanese adults aged > 50
years. The entry gate for study participation was set up on the
web page of the Mago-Channel product. The exclusion criteria
were those aged < 50 years, those who could not use the service
owing to difficulties setting up the Mago-Channel, such as not
having a TV athome, and those with difficulties receiving photos
and videos owing to families not living together who did not
have smartphones or who had difficulties sending them at least
once a week.

Figure 1 shows the sample selection flow. Between
September 2020 and May 2021, 153 people applied to this study.
Of these, 35 declined before giving consent to the study, two
were excluded owing to undisclosed sex information, and one
dropped out before the intervention. Therefore, 115 participants
received the intervention program and questionnaire-based
assessment. Additionally, people who sent photos and videos
using the Mago-Channel to middle-aged and older participants,
such as their family members not living with them (called
“senders”), were also included as study participants and
completed a mailed questionnaire at the end of the intervention
period.

This study was reviewed and approved by the Research
Ethics Committee of the National Center for Geriatrics
and Gerontology (No. 1375 and 1419). Informed consent
was obtained by mail, with a written explanation of the
study and a returned reply of written consent from the
participants. This study was conducted in conformance
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Participants invited to the study (n = 153)
Participants who did not agree to participate
in the study (n =35)
Participants who agreed to participate in the
study (n = 118)
Participants with undisclosed sex information
n=2)
Participants involved in the study (n = 116)
Dropout before the initiation of the
intervention period (n=1)
Participants who received the intervention
(m=115)
FIGURE 1
Sampling flow chart

with  the of the Declaration of Helsinki.

This study was registered with the University Hospital

provisions

Medical Information Network (UMIN) clinical trial registry
(No. UMIN000041213).

Procedure

Participants were provided with the service of the Mago-
Channel (Chikaku Inc., Tokyo, Japan) as an intervention. This
ICT-based social service allows others, such as families not living
together or friends, to send their photos and videos via their
smartphones to the participants’ homes after installing a special
application, and allows participants to watch these photos and
videos on their TV. To use the service, participants set up a
small device (“receiver box”) in their home and connected it
to their TV. As the communication lines are built into the
device, the Internet or a wireless LAN is not needed for its use.
After completing these procedures, using the TV remote control,
participants could watch photos and videos from their families
not living with them sent to the participants’ receiver boxes on
their TV.

Participants used this service for 3 months. The senders, that
is, the families not living together, were encouraged to share
photos and videos at least once a week. Participants and their
families not living together had no other restrictions in their
daily lives, such as talking on the phones or by email, or going
to and from each other’s homes.
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Middle-aged and older participants answered a
questionnaire at baseline and then during the first, second, and
third months from the start of the intervention. The senders
answered a questionnaire about satisfaction and usability at the
end of the intervention. The data were collected and analyzed

only by the investigators, not through Chikaku Inc.

Measurement

Feasibility outcome

The following three items were assessed for the feasibility of
the intervention program: dropout rate during the intervention
period, frequency of service usage, and user satisfaction.
Additionally, senders’ evaluations of the service were assessed.

Dropout rate

The dropout rate during the intervention period was used
as a primary endpoint. Dropouts were defined as service
termination, study withdrawal, or no use of the service for over
a month.

Frequency of service usage
The frequency of service usage daily was calculated from the
recorded access data to the Mago-Channel.

User satisfaction
For middle-aged and older adult participants, satisfaction
with use of the services was assessed with the following question
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at the end of the intervention: “Please rate Mago-Channel
satisfaction out of 10.” Users’ satisfaction was scored on a 0-10-
point scale.

Sender’s evaluations of the service assessment

For the senders, such as family members not living together,
the following four items were assessed at the end of the
intervention: users’ satisfaction, users’ enjoyment level, usability,
and users’ burden. Users' satisfaction was assessed with the
question, “Please rate Mago-Channel satisfaction out of 10,
scored on a 0-10-point scale. Users’ enjoyment level was assessed
with the question, “Did you enjoy using the Mago-Channel?”

» «

(Possible answers: “strongly agree;

» «

agree,

» <

neither,” “disagree,”
or “strongly disagree.”) Usability was assessed with the question,
“Was the Mago-Channel easy to use?” (Possible answers: “very

»

usable;

» «

usable,

» <

neither,

» <

unusable,” “very unusable.”). Users’
burden was assessed with the question, “Did you have any
burden to send photos or videos via the Mago-Channel?”

(Possible answers: “almost none,” alittle,”

» «

not much,” “neither;
or “quite”).

Psychosocial health

Psychosocial health was assessed at four time-points: the
baseline, and the first, second, and third months, based on
the questionnaire.

Depressive symptoms

Depressive symptoms were assessed using the Japanese
version of the Center for Epidemiologic Studies Depression
Scale (CES-D) (23). The CES-D is a validated assessment that
contains 20 questions (0-3 points, respectively) and is rated
from 0-60 points. Higher scores indicate depressive tendencies.
Clinically, a score of 16 or above is used as a cut-off point
(23). Cronbach’s o was 0.83 in the baseline data, indicating good
internal consistency.

Loneliness

Loneliness was assessed using the Japanese version of the
UCLA Loneliness Scale (24). The UCLA Loneliness Scale is a
validated scale containing 20 questions (1-4 points, respectively)
and rated from 20-80 points. Higher scores indicate higher
feelings of loneliness. Cronbach’s o was 0.80 in the baseline data,
indicating good internal consistency.

Satisfaction with the relationship of family members
living together

Satisfaction with the relationship of family members living
together was assessed by the question, “Rate your current
satisfaction of relationships with your families living together on
0-10 points”.
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Talking time with family members living together

The daily talking time with family members living together
was assessed using the question, “How much time a day do you
spend talking with family members who live with you?” (Possible
<30 min/day;,” “30 to 60 min/day;,” “60 to
120 min/day,” or “more than 120 min/day.”). To quantify the

» «

answers: “rarely;

length of time change during the intervention period, we used
the responses as a continuous variable by converting them into
daily time (min/day) as follows: “rarely,” = 0; “<30 min/day” =
15; “30 to 60 min/day” = 45; “60 to 120 min/day” = 90; “more
than 120 min/day” = 120.

Frequency of talking with family members not
living together

The frequency of talking with family members not living
together was assessed using the question, “How often do you talk
with your immediate family members who do not live together,
including phone calls and emails?” (Possible answers: “none;”

» «

“a few times a year,” “once or twice a month,” “once a week,”
“two or three times a week,” or “almost every day.”) We used
the responses as a continuous variable by converting them into
monthly frequency (times/month), based on a period of 4.3
weeks per month (25, 26), as follows: “none” = 0; “a few times a
year” = 0.2; “once or twice a month” = 1.5; “once a week” = 4.3;

“two or three times a week” = 10.8; “almost every day” = 21.5.

Frequency of talking with friends

The frequency of talking with friends was asked using the
question, “How often do you talk with your friends, including
phone calls and emails?” (Possible answers: “none,” “a few times

» «

a year,

» «

once or twice a month,

» «

once a week,” “two or three
times a week,” or “almost every day.”) We used the responses as a
continuous variable by converting them into monthly frequency
(times/month), based on a period of 4.3 weeks per month
(25, 26), as follows: “none” = 0; “a few times a year” = 0.2; “once
or twice a month” = 1.5; “once a week” = 4.3; “two or three times

a week” = 10.8; “almost every day” = 21.5.

Interactions with others based on service use
At the end of the intervention, participants were assessed
for their interactions with others relating to the use of the
Mago-Channel during the study period. Participants were asked
whether they had talked with family members living together,
family members not living together, and friends, about the
photos and videos received on the Mago-Channel, respectively

» «

(possible answers: “very often,” “often,” “a little” or “rarely”).

Other variables

Participants’ age, sex, living arrangement, mental illnesses,
psychotropic drug use, visual impairment, and daily use of email
or social networking services (SNS) were assessed at baseline.
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Statistical analysis

First, the dropout rate during the intervention period was
calculated, and descriptive statistics for user satisfaction and
the number of uses per day were calculated for intervention
feasibility. Additionally, the senders’ satisfaction, enjoyment
level, usability, and burden were calculated for feasibility.
Next, changes in psychosocial health indicators during the
intervention were estimated using a linear mixed-effects model
(time as a fixed effect; individual as a random effect), and
regression coefficients (Bs) and standard errors (SEs) were
obtained for the psychosocial health indicators.

To explore psychosocial health changes of different analyzed
groups, we performed post hoc analyses restricted to the
following groups: those without mental illnesses and taking
psychotropic drugs, without low vision, living alone, aged >
75 years, male sex, rarely using email or SNS at baseline, and
having fewer interactions with their families not living together
at baseline; these often talked with their families living together,
families not living together, and friends about the photos and
videos received during the intervention, and revived photos and
videos continuously for the intervention.

The significance level was set at p < 0.05. All analyses were
conducted using R (Version 4.0.3 for Windows; R Foundation
for Statistical Computing, Austria).

Results

A total of 115 participants received the intervention.
Table 1 shows the characteristics of participants at baseline. The
participants’ mean age (standard deviation: SD) was 74.3 (9.6)
years, and 57.4% were female participants. Of the participants,
26 (22.6%) were living alone, 6 (5.3%) had mental illnesses, 9
(7.9%) were taking psychotropic drugs, and 16 (13.9%) had low
visual function; 64 (55.7%) used email or SNS on a daily basis.
Regarding psychosocial health, the mean scores (SD) were 13.2
(7.5) for the CES-D, 37.6 (10.1) for the UCLA Loneliness Scale,
and 7.2 (2.0) for satisfaction with the relationship of families
living together; 30.9% of the participants had a score above
the cut-off point (16 or above) for the CES-D. Participants
spent an average of 72.1 (SD: 44.5) minutes/day talking with
family members living together, had an average of 9.2 (7.4)
times/month talking with family members not living together,
and had 7.6 (7.4) times/month talking with friends.

During the intervention period, nine dropped out of the
study (dropout rate: 7.8%): one canceled the service of Mago-
Channel, four withdrew from the study, and four had not used
the service for over a month. The reasons for dropouts were not
related to the intervention content, and were largely attributed
to the burden of answering the questionnaire for assessment.

Finally, 106 participants completed the three-month

intervention. Figure 2A°  shows the satisfaction of the
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TABLE 1 Characteristics of participants at baseline.

n=115
N (%)
Sex Men 49 (42.6)
Women 66 (57.4)
Living arrangement Living with others 89 (77.4)
Living alone 26 (22.6)
Mental illness No 107 (94.7)
Yes 6(5.3)
Psychotropic drug use No 105 (92.1)
Yes 9(7.9)
Visual function Normal 99 (86.1)
Low 16 (13.9)
Daily use of email or social No 51 (44.3)
network service
Yes 64 (55.7)
Mean (SD)
Age (years) 74.3 (9.6)
CES-D score 13.2(7.5)
UCLA Loneliness Scale score 37.6 (10.1)
Satisfaction score of the 7.2 (2.0)
relationship with families living
together*
Talking time with families living 72.1 (44.5)
together* (min/day)
Frequency of talking to families not 9.2(7.4)
living together (times/month)
Frequency of talking to friends 7.6 (7.4)

(times/month)

CES-D, The Center for Epidemiologic Studies Depression Scale; SD, standard deviation.

*Exclude those living alone (n = 26).

Missing data: mental illness, n = 2; psychotropic drug use, n = 1; CES-D score, n = 14;
UCLA Loneliness Scale score, n = 19; satisfaction score for families living together, n = 7;
taking time with families living together, n = 2; frequency of talking to families not living
together,n = 1.

intervention program. The mean satisfaction score (SD)
was 9.0 (1.3) points, with 87.4% of participants scoring > 8
points. Figure 2B shows the mean number of accesses of the
“Mago-Channel”; except for the first week of intervention, the
number of accesses continued to show > once per day.

Figure 2C shows the satisfaction of the senders, that is,
the families not living together; the mean score (SD) was 8.8
(1.1) points, with 86.6% of them scoring > 8 points. Regarding
use enjoyment, 100% answered “strongly agree” or “agree”
(Figure 2D); regarding service usability, 91.8% answered “very
usable” or “usable” (Figure 2E); regarding usage burden, 85.7%
answered “almost none” or “not much” (Figure 2F).

For assessment at the end of the intervention, participants
“very often” or “often” talking with families living together about
the photos/videos received were at 73.0%, those with families

frontiersin.org



Noguchi et al.

10.3389/fpubh.2022.962977

A User satisfaction of the receivers (points)
1.1 4.2

0% 20% 40% 60% 80% 100%

ml0 ®m9 m8 87 B6 OS5

C User satisfaction of the senders (points)

7
_

60%

0% 20% 40% 80% 100%

m10 m9 78 a7 o6

E Usability of the service by the senders

0% 20% 40% 60% 80% 100%

mVeryusable ®@Usable #ZNeither = Very unusable

FIGURE 2

User satisfaction and status of the service during the intervention period. (A,B) are data from participants (middle-aged and older adults), and
(C—F) are data from senders such as separated family members. (A) User satisfaction score (0—-10 points) by the receivers: mean score (standard
deviation: SD) = 9.0 (1.3). (B) The mean frequency of service use per day (times/day) by participants during the intervention periods (n = 106). (C)
User satisfaction score (0-10 points) by the senders (n = 97): mean score (SD) = 8.84 (1.09). (D) Use enjoyment level of the senders (n = 98). (E)
Usability of the service by the senders (n = 98). (F) Usage burden on the senders (n = 98).
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not living together were at 67.4%, and those with friends were
at 27.1%.

Table 2 shows changes in psychosocial health during the
intervention by a linear mixed-effects model. Depressive
symptoms remained almost unchanged (p = —0.10, SE = 0.68,
p = 0.882). Loneliness decreased slightly but did not change
significantly (B = —1.02, SE = 0.73, p = 0.165). Meanwhile,
satisfaction with the relationship of families living together
increased significantly (B = 0.71, SE = 0.13, p < 0.001). Talking
time with families living together increased significantly ( =
9.17,SE = 2.84, p = 0.001) and frequency of talking with families
not living together also increased (B = 1.15, SE = 0.54, p =
0.032). Frequency of talking with friends increased, but not
significantly (B = 0.68, SE = 0.54, p = 0.212).

Most results of the post hoc analyses on psychosocial
health the
meanwhile, an analysis restricted to those who reported
often talking with families not living together about the

showed similar trends to main analyses;

photos and videos received showed a decrease in loneliness
(Supplementary Table 1).
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Discussion

A three-month intervention through ICT-based remote
sharing of photos and videos from families not living together
showed a low dropout rate and high user satisfaction, indicating
adequate feasibility. Although psychological health in middle-
aged and older people did not change markedly, their social
relationships with families living together and not living
together improved.

A notable feature of the services in this intervention is their
simplicity, so that anyone, including older people, can easily use
them by eliminating unnecessary functions and designs. The
device connected to the TV has a built-in telecommunication
system, allowing users to connect via the Internet without any
special settings; they can use it by connecting only two cables (18,
19). Furthermore, the feature to view photos and videos on their
TV screen, which is familiar to middle-aged and older people in
Japan, rather than on a computer or smartphone, may have led
to easier acceptance; it would enable the generation unfamiliar
with digital products to having an easy-to-use experience.
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TABLE 2 Changes in the psychosocial health indicators during the intervention period.

Baseline First
month
CES-D score n=92 n=94
13.1(7.5) 13.6 (7.1)
UCLA Loneliness Scale score n=_87 n=93
38.1(10.0) 36.9 (8.7)
Satisfaction score for the relationship with families n=78 n=_82
living together 7.1 (2.0) 7.4 (1.8)
Talking time with families living together, min/day n=281 n=84
70.4 (44.0) 76.1 (39.1)
Frequency of talking with families not living n=105 n=96
together, times/month 8.9 (7.4) 9.1(7.1)
Frequency of talking with friends, times/month n =106 n=98
7.2(7.2) 7.8 (7.6)

Mean (SD) Effect of time*
Second Third B SE P-value
month month
n=91 n=2383

13.5 (8.1) 12.5 (7.6) —0.10 0.68 0.882
n=92 n=92

37.2(9.5) 37.1(10.2) —~1.02 0.73 0.165
n=77 n=75

7.6 (1.7) 7.9 (1.5) 0.71 0.13 < 0.001
n=79 n=76

82.4 (36.8) 83.5 (38.5) 9.17 2.84 0.001
n=98 n=297

9.6 (7.3) 10.0 (7.2) 1.15 0.54 0.032
n=299 n=97

8.0 (7.6) 7.8 (7.5) 0.68 0.54 0.212

B, unstandardized coefficient; CES-D, The Center for Epidemiologic Studies Depression Scale; SD, standard deviation; SE, standard error.
*Estimated by a linear mixed-effects model with one unit of intervention period (three months).

Additionally, interactions with children and grandchildren have
traditionally been normative for middle-aged and older people
in Japan, which may have strongly motivated their service uses.

This study intervention improved satisfaction with the
relationship of families living together and increased the
frequency of talking with families not living together. This
intervention may have facilitated conversations with families
living together about photos and videos sent, enhancing
their relationships. As with similar approaches reported in
the past (20-22), photos and videos may be a source of
communication with families and friends. Watching the photos
and videos sent from families not living together can encourage
interactions, including via phone and in person. In Japan,
the trend toward nuclear families in recent years has led to
a rapid increase in the number of people in later adulthood
who live apart from their children and grandchildren (27),
and their relationships with them are becoming weaker. An
informal social connection involving sharing photos and videos
with people outside the family living together, including their
children and grandchildren, may encourage social interaction.
Future research, such as exploration of user experiences
using mixed-methods studies, is needed to further develop
intervention design.

However, this intervention did not reduce depressive
symptoms and loneliness and, thus, might not have enough
intensity to change the psychological status. Meanwhile, the post
hoc analysis indicated that those who often talked with their
families not living together about the photos and videos felt
reduced loneliness. Although the multiple testing issue should
be noticed, this service use might improve psychological health
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if it can promote interactions sufficiently with families not
living together. Further research is required to examine this
hypothesis, including what level of interaction is appropriate.

This study recommended that senders (family members not
living together) post photos and videos at least once a week;
9.4% of participants received them <10 of the 12 weeks of
intervention periods (Supplementary Figure 1), which perhaps
suggests that some participants had insufficient intervention.
However, the post hoc analysis limited to those who continuously
received photos and videos showed almost the same results
(Supplementary Table 1). We need further studies to explore the
factors that increase the effects of interventions.

This study has several limitations. First, this study did not
have a control group, and therefore, we did not test its effects.
Further studies, including randomized control trials, were
required. Second, the intervention period coincided with the
COVID-19 outbreak duration (7). Social behavior restrictions to
prevent infections may externally alter participants’ psychosocial
health. Additionally, we cannot exclude the possibility that
the intervention behaved more acceptably because of restraint
in epidemic periods. Third, many of the assessment scales
(e.g., satisfaction) used in this study have not been validated.
Because there was a possibility of measurement error, it is
required to evaluate using validated scales. Additionally, we
converted the responses regarding the time and frequency of
talking into continuous variables based on previous studies
(25, 26); however, the validity of this operation should be
further warranted. The self-report question in this non-blind
intervention may have caused measurement errors, which
may result in information bias. Therefore, further research is
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necessary using more valid measurement methods, such as
observation. Fourth, although this study was able to evaluate the
feasibility in the relatively short period of 3 months, in the long
term this is unknown. Therefore, further investigations based on
longer intervention periods are needed. Fifth, participants may
not necessarily have the same characteristics as typical middle-
aged and older people. Considering that this intervention
required sending of photos and videos from others, that is,
the families not living together, study participants were limited
to those well-related others. Additionally, this study’s results
came from middle-aged and older people in Japan, which is
different from Western culture. Therefore, the generalizability
and transportability of our results should be noted.

In conclusion, this study showed adequate feasibility of
intervention on the psychosocial health of middle-aged and
older adults through remote sharing of photos and videos from
families not living together. To establish an age-friendly ICT-
based new approach to their psychosocial health, investigating
the efficacy through further studies is required.

Data availability statement

All our datasets have ethical or legal restrictions for public
deposition because of the inclusion of sensitive information
about the participants. Requests to access the datasets should be
directed to TN, noguchi@ncgg.go.jp.

Ethics statement

The studies involving human participants were reviewed
and approved by Research Ethics Committee of the National
Center for Geriatrics and Gerontology. The patients/participants
provided their written informed consent to participate in
this study.

Author contributions

TN conceptualized and designed the study, participated
in data collection, analyzed the data, and drafted and revised
the manuscript. MS conceptualized the study, supported the
interpretation of the results, and reviewed and critically revised
the manuscript. TS conceptualized and designed the study,
supported data collection, interpreted the results, and reviewed

References

1. World Health Organization. Social Isolation and Loneliness Among
Older  People: Advocacy Brief. Geneva (2021). Available online at:
https://www.who.int/publications/i/item/9789240030749 (accessed June
4,2022).

Frontiersin Public Health

08

10.3389/fpubh.2022.962977

and critically revised the manuscript. All authors approved the
submission of the final manuscript.

Funding

This study was supported by Joint Research Funding of the
National Center for Geriatrics and Gerontology and Chikaku
Inc. This study was also supported by the Japan Society for
the Promotion of Science (JSPS) KAKENHI Grant Numbers
21K17322. The funder was not involved in the study design,
collection, analysis, interpretation of data, and the writing of this
article or the decision to submit it for publication.

Acknowledgments

We wish to express our sincere gratitude to all the people
who participated in this study. We also thank the members
of Chikaku Inc., Kenji Kajiwara, Yosuke Kubota, Kengo Ito,
Tadahiro Ishi, and other staff for contributing to this study.

Conflict of interest

MS was employed by Chikaku Inc.

The remaining authors declare that the research was
conducted in the absence of any commercial or financial
relationships that could be construed as a potential conflict
of interest.

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.
2022.962977/full#supplementary-material

2. Cabinet Office Government of Japan. Annual Report on the Ageing Society
FY2021: White paper on the Aging Society 2021. (2022). Available online
at: https://www8.cao.go.jp/kourei/whitepaper/w-2022/zenbun/04pdf_index.html
(accessed September 6, 2022).

frontiersin.org


https://doi.org/10.3389/fpubh.2022.962977
mailto:noguchi@ncgg.go.jp
https://www.frontiersin.org/articles/10.3389/fpubh.2022.962977/full#supplementary-material
https://www.who.int/publications/i/item/9789240030749
https://www8.cao.go.jp/kourei/whitepaper/w-2022/zenbun/04pdf_index.html
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org

Noguchi et al.

3. National Institute of Population and Social Security Research. Population
Statistics of Japan 2017. (2017). Available online at: https://www.ipss.go.jp/p-info/
e/psj2017/PSJ2017.asp (accessed September 6, 2022).

4. Tsuji T, Saito M, Ikeda T, Aida J, Cable N, Koyama S, et al. Change in the
prevalence of social isolation among the older population from 2010 to 2016: a
repeated cross-sectional comparative study of Japan and England. Arch Gerontol
Geriatr. (2020) 91:104237. doi: 10.1016/j.archger.2020.104237

5. Cozolino L. The Neuroscience of Human Relationships: Attachment and the
Developing Social Brain. 2nd ed. New York: W W Norton & Co. (2014).

6. Umberson D, Crosnoe R, Reczek C. Social
health behavior across life course. Annu Rev Sociol.
57. doi: 10.1146/annurev-soc-070308-120011

7. World Health Organization. Archived: WHO Timeline - COVID-19. (2020).
Available online at: https://www.who.int/news/item/27-04-2020- who- timeline- - -
covid-19 (accessed June 4, 2022).

8. Noguchi T, Hayashi T, Kubo Y, Tomiyama N, Ochi A, Hayashi H. Association
between decreased social participation and depressive symptom onset among
community-dwelling older adults: a longitudinal study during the COVID-19
pandemic. ] Nutr Health Aging. (2021) 25:1070-5. doi: 10.1007/s12603-021-1674-7

9. Fujita K, Inoue A, Kuzuya M, Uno C, Huang CH, Umegaki H, et al. Mental
health status of the older adults in Japan during the COVID-19 pandemic. ] Am
Med Dir Assoc. (2021) 22:220-1. doi: 10.1016/j.jamda.2020.11.023

relationships and
(2010) 36:139-

10. Arpino B, Pasqualini M, Bordone V, Solé-Aur6 A. Older people’s nonphysical
contacts and depression during the COVID-19 lockdown. Gerontologist. (2021)
61:176-86. doi: 10.1093/geront/gnaal44

11. Hajek A, K6nig HH. Social isolation and loneliness of older adults in times
of the COVID-19 pandemic: can use of online social media sites and video chats
assist in mitigating social isolation and loneliness? Gerontology. (2021) 67:121-
4. doi: 10.1159/000512793

12. Nakagomi A, Shiba K, Kondo K, Kawachi I Can online
communication prevent depression among older people? A longitudinal
analysis. ] Appl Gerontol. (2022) 41:167-75. doi: 10.1177/07334648209
82147

13. Kondo N, Koga C, Nagamine Y. Understanding the Role of Internet Access
on Health and Health Equity toward Healthy Ageing in the Western Pacific Region,
Kyoto. (2021). Available online at: https://www.decadeofhealthyageing.org/find-
knowledge/resources/publications/understanding- the- role- of- internet-access-
on- health-and-health- equity- toward- healthy-ageing- in- the- western- pacific-
region (accessed August 2, 2022).

14. Peng S, Silverstein M, Suitor J, Gilligan M, Hwang W, Nam §,
et al. Use of communication technology to maintain intergenerational

contact: toward an understanding of “digital solidarity.” In: Neves BB,
Casimiro C, editors. Connecting Families? Information ¢ Communication

Frontiersin Public Health

09

10.3389/fpubh.2022.962977

Technologies in a Life Course Perspective. Bristol: Policy Press. (2018) p.
159-80. doi: 10.1332/policypress/9781447339946.003.0009

15. Quadrello T, Hurme H, Menzinger J, Smith PK, Veisson M, Vidal S, et al.
Grandparents use of new communication technologies in a European perspective.
Eur ] Ageing. (2005) 2:200-7. doi: 10.1007/510433-005-0004-y

16. Miniwatts Marketing Group. Internet World Stats Usage and Population
Statistics. (2022). Available online at: https://www.internetworldstats.com/
(accessed June 4, 2022).

17. Olphert W, Damodaran L. Older people and digital disengagement: a fourth
digital divide? Gerontology. (2013) 59:564-70. doi: 10.1159/000353630

18. Mitsuhashi Y, Japan’s Mago Channel Helps Grandparents Stay Connected With
Far-off Grandkids. Bridge (2015). Available online at: https://thebridge.jp/en/2015/
11/mago- channel-brings- families- closer (accessed June 4, 2022).

19. Chikaku Inc. How to Use. (2022). Available online at: https://www.mago-ch.
com/how-to-use/ (accessed June 4, 2022).

20. Syeda MZ, Kwon YM. Photo Alive! Application and Method
for  Intergenerational ~ Social ~Communication, 2017 19th  International
Conference on Advanced Communication Technology (ICACT). (2017) p.
326-332. doi: 10.23919/ICACT.2017.7890108

21. Syeda MZ, Park M, Kwon YM. Photo Alive!: Elderly Oriented Social
Communication Service. in: L. Barolli, and O. Terzo, (Eds.). Complex, Intelligent,
and Software Intensive Systems. Cham: Springer International Publishing. (2018) p.
805-816. doi: 10.1007/978-3-319-61566-0_76

22. Tsujita H, Tsukada K, Siio I. The Implementation and evaluation of the
synchronized digital photo frames for remote communication. Hum Interact.
(2008) 2008:125—8.

23. Shima S, Shikano T, Kitamura T, Asai M. New depressive self-rating scale.
Psychiatry. (1985) 27:717-23. doi: 10.11477/mf.1405203967

24. Masuda Y, Tadaka E, Dai Y. Reliability and validity of the Japanese version
of the UCLA loneliness scale version 3 among the older population. ] Community
Health Nurs. (2012) 15:25-32. doi: 10.20746/jachn.15.1_25

25. Saito M, Aida J, Cable N, Zaninotto P, Ikeda T, Tsuji T, et al. Cross-
national comparison of social isolation and mortality among older adults: a 10-
year follow-up study in Japan and England. Geriatr Gerontol Int. (2021) 21:209-
14. doi: 10.1111/ggi.14118

26. Saito M, Kondo K, Ojima T, Hirai H, JAGES group. Criteria for social
isolation based on associations with health indicators among older people A 10-
year follow-up of the Aichi Gerontological Evaluation Study. Nihon Koshu Eisei
Zasshi. (2015) 62:95-105. doi: 10.11236/jph.62.3_95

27. Ogihara Y. The rise in
changes in family structure, 1947-2015.
49:1219-26. doi: 10.1177/0022022118781504

individualism in Japan:
] Cross-Cult  Psychol.

temporal
(2018)

frontiersin.org


https://doi.org/10.3389/fpubh.2022.962977
https://www.ipss.go.jp/p-info/e/psj2017/PSJ2017.asp
https://www.ipss.go.jp/p-info/e/psj2017/PSJ2017.asp
https://doi.org/10.1016/j.archger.2020.104237
https://doi.org/10.1146/annurev-soc-070308-120011
https://www.who.int/news/item/27-04-2020-who-timeline---covid-19
https://www.who.int/news/item/27-04-2020-who-timeline---covid-19
https://doi.org/10.1007/s12603-021-1674-7
https://doi.org/10.1016/j.jamda.2020.11.023
https://doi.org/10.1093/geront/gnaa144
https://doi.org/10.1159/000512793
https://doi.org/10.1177/0733464820982147
https://www.decadeofhealthyageing.org/find-knowledge/resources/publications/understanding-the-role-of-internet-access-on-health-and-health-equity-toward-healthy-ageing-in-the-western-pacific-region
https://www.decadeofhealthyageing.org/find-knowledge/resources/publications/understanding-the-role-of-internet-access-on-health-and-health-equity-toward-healthy-ageing-in-the-western-pacific-region
https://www.decadeofhealthyageing.org/find-knowledge/resources/publications/understanding-the-role-of-internet-access-on-health-and-health-equity-toward-healthy-ageing-in-the-western-pacific-region
https://www.decadeofhealthyageing.org/find-knowledge/resources/publications/understanding-the-role-of-internet-access-on-health-and-health-equity-toward-healthy-ageing-in-the-western-pacific-region
https://doi.org/10.1332/policypress/9781447339946.003.0009
https://doi.org/10.1007/s10433-005-0004-y
https://www.internetworldstats.com/
https://doi.org/10.1159/000353630
https://thebridge.jp/en/2015/11/mago-channel-brings-families-closer
https://thebridge.jp/en/2015/11/mago-channel-brings-families-closer
https://www.mago-ch.com/how-to-use/
https://www.mago-ch.com/how-to-use/
https://doi.org/10.23919/ICACT.2017.7890108
https://doi.org/10.1007/978-3-319-61566-0_76
https://doi.org/10.11477/mf.1405203967
https://doi.org/10.20746/jachn.15.1_25
https://doi.org/10.1111/ggi.14118
https://doi.org/10.11236/jph.62.3_95
https://doi.org/10.1177/0022022118781504
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org

	An approach to psychosocial health among middle-aged and older people by remote sharing of photos and videos from family members not living together: A feasibility study
	Introduction
	Methods
	Study participants
	Procedure
	Measurement
	Feasibility outcome
	Dropout rate
	Frequency of service usage
	User satisfaction
	Sender's evaluations of the service assessment

	Psychosocial health
	Depressive symptoms
	Loneliness
	Satisfaction with the relationship of family members living together
	Talking time with family members living together
	Frequency of talking with family members not living together
	Frequency of talking with friends

	Interactions with others based on service use
	Other variables

	Statistical analysis

	Results
	Discussion
	Data availability statement
	Ethics statement
	Author contributions
	Funding
	Acknowledgments
	Conflict of interest
	Publisher's note
	Supplementary material
	References


