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Abstract
Background: Most studies on interventions using social robots to reduce loneliness have been conducted in facilities in
Western countries.
Objective: This study evaluated the effectiveness of digital social robot interventions in reducing loneliness among commun-
ity-dwelling older Japanese adults using a randomized controlled trial and qualitative analysis.
Methods: Individuals aged ≥65 years who lived alone in Tokyo and neighboring areas and experienced loneliness were
recruited. In total, 73 eligible participants were randomly assigned to either an intervention or a control group. The 4-week
intervention involved a humanoid social communication robot (BOCCO emo), which facilitated conversations with human
operators and family members and reminded participants of daily tasks. The primary outcome was loneliness, with mental
health (psychological well-being, depression, and self-rated health), the frequency of laughter in daily life, health competence,
and interpersonal relationships (social network and generalized trust) as secondary outcomes. Participants were evaluated at
baseline and follow-up using a self-administered questionnaire. In the follow-up survey, participants in the intervention group
provided open-ended responses regarding their experiences using the social robot.
Results: In total, 68 participants completed both the baseline and follow-up surveys (34 in each group). The average age of
the participants was 82.3 (SD 6.5) years, and 64 (N=68, 94%) participants were women. A linear mixed-effects model with a
random intercept indicated that loneliness decreased more in the intervention group than in the control group (difference-in-dif-
ference −3.1, 95% CI −5.9 to −0.4). Psychological well-being also improved in the intervention group (difference-in-difference
1.9, 95% CI 0.1 to 3.7). We identified 4 categories through content analysis: emotional support and psychological connection,
lifestyle assistance, enrichment of social interaction, and cognitive and mental stimulation.
Conclusions: Social robots can reduce loneliness among community-dwelling older adults in non-Western societies.
Information and communication technology appears to be an effective approach for alleviating loneliness and enhancing
well-being among older adults in community settings.
Trial Registration: UMIN Clinical Trials Registry UMIN000050644; https://center6.umin.ac.jp/cgi-open-bin/ctr_e/
ctr_view.cgi?recptno=R000057702

JMIR Aging2025;8:e74422; doi: 10.2196/74422
Keywords: social robots; loneliness; psychological well-being; randomized controlled trial; qualitative analysis

JMIR AGING Murayama & Takase

https://aging.jmir.org/2025/1/e74422 JMIR Aging2025 | vol. 8 | e74422 | p. 1
(page number not for citation purposes)

https://doi.org/10.2196/74422
https://aging.jmir.org/2025/1/e74422


Introduction
Loneliness is an increasing public health concern, particu-
larly among older adults [1]. The prevalence of loneliness is
expected to increase as the global population ages, placing
greater strain on health care systems [2,3]. Subjectively,
loneliness arises when actual and desired social connections
vary, leading to negative emotions such as anxiety, low
self-esteem, and social distress [4]. Meta-analyses associate
loneliness with an increased risk of mortality [5,6], cardio-
vascular and cerebrovascular diseases [6,7], mental disor-
ders [6], and dementia [8]. Psychosocial interventions have
been effective in reducing loneliness among older adults [2,
9-12]. Masi et al [2] identified 4 key strategies for allevi-
ating loneliness: (1) improving social skills, (2) enhancing
social support, (3) increasing social contact, and (4) address-
ing maladaptive cognition. Online interventions have also
demonstrated effectiveness [9,12], highlighting the potential
value of technology-based approaches.

Moreover, artificial agents such as social robots may
serve as effective tools for delivering loneliness interventions
to older adults, offering social interaction and reciprocally
responding to users [13]. Several randomized controlled trials
(RCTs) have also assessed their impact [14]. Regarding
loneliness, 3 RCTs have evaluated the use of social robots
in care facilities. Banks et al [15] examined the effect of an
artificial intelligence robot (AIBO) on loneliness in long-term
care, whereas Robinson et al [16] evaluated the effect of a
Paro robot in rest homes and hospitals; both studies reported
reductions in loneliness. In contrast, Papadopoulos et al [17]
tested the use of the Pepper robot in long-term care homes
but found no significant changes. Yen et al [18] conducted
a meta-analysis of RCTs and confirmed the effectiveness of
social robots in reducing loneliness.

Current RCTs on social robot interventions for older adults
can be improved in 2 ways. First, most studies have been
conducted in care settings. Three of the RCTs included
in the meta-analysis by Yen et al [18] focused on care
facility residents. Thus, more rigorous RCTs are needed to
assess effectiveness [14,18,19], particularly for community-
dwelling older adults. This population’s more variable and
less-structured social environments present unique methodo-
logical challenges that require a careful study design and
rigorous control of confounding factors to accurately assess
intervention effects. Second, most RCTs on health-related
outcomes have been conducted in Western countries [14].
However, attitudes toward robots differ across cultures. Older
Japanese individuals tend to anthropomorphize robots and
form emotional bonds, creating a dynamic distinct from that
observed among Western users [20]. Studies conducted in
non-Western contexts would provide unique insights into the
role of social robots in alleviating loneliness. Given the rapid
aging of the population in many Asian countries, loneliness is
likely to emerge as a pressing social challenge. Understanding
the role of social robots in addressing loneliness in these
regions is crucial for developing effective interventions.

Furthermore, qualitative research has been conducted to
explore the impact of social robots on loneliness [21].
Such studies provide valuable insights into the underlying
mechanisms by which social robots influence loneliness,
offering perspectives that quantitative research alone may not
be able to capture. By incorporating qualitative approaches,
researchers can better understand the subjective experiences
of users, the emotional responses, and the specific contexts in
which social robots contribute to social well-being.

Therefore, in this study, we aimed to investigate
the effectiveness of a digital social robot intervention
in reducing loneliness among community-dwelling older
Japanese individuals using both an RCT and a qualitative
analysis.

Methods
Study Design and Participants
This RCT was conducted from February 2023 to June
2024. Data collection took place at participants’ homes,
with evaluations conducted at 2 time points using a self-
administered questionnaire: baseline (T1) and follow-up (T2).
The follow-up survey collected qualitative data from the
intervention group in an open-ended format.

Participants were recruited from Tokyo and neighboring
regions through flyers at community centers and local events,
including referrals from community comprehensive support
centers and social welfare councils. The flyer invited older
adults to “engage in daily communication and conversation
using a robot,” with the aim of promoting natural interac-
tion in everyday life. It did not explicitly emphasize loneli-
ness reduction. The eligibility criteria were as follows: (1)
aged ≥65 years; (2) living alone in the community; (3)
experiencing loneliness (defined as a score of ≥6 on the
University of California, Los Angeles [UCLA] Loneliness
Scale, version 3, Short Form 3-item with a score range of
3‐12 [22,23], which may indicate probable depression [24]);
and (4) capable of operating and interacting with the robot.
Participants were excluded if they had cognitive or physi-
cal impairments, which were assessed based on the certifica-
tion of the long-term care insurance system. Furthermore, as
part of the eligibility assessment, research staff, who were
not medical professionals, conducted home visits to observe
the participants and evaluate the absence of cognitive and
physical impairments.

Participants were randomly allocated to the intervention
or control group using a computer-generated randomization
sequence in a 1:1 ratio. Owing to the nature of the interven-
tion, blinding participants and intervention providers was not
feasible; however, the data analysts were blinded to the group
allocation.
Intervention
The intervention involved the use of a humanoid social
communication robot, BOCCO emo (Yukai Engineering Inc;
Figure 1), for 4 weeks. This service used a human oper-
ator–mediated system provided by SECOM Co, Ltd, and
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DeNA Co, Ltd, offering remote communication support.
Before the intervention, the staff of SECOM visited the
participants’ homes to set up BOCCO emo. At that time,

they trained the participants on how to use BOCCO emo and
provided information about the consultation service in case of
problems.

Figure 1. Representative image of BOCCO emo (Yukai Engineering Inc).

Participants engaged with the robot by sharing daily
experiences, thoughts, or concerns. These voice messages
were transmitted to trained operators, who crafted empathetic
and thoughtful responses tailored to each user. The respon-
ses were then vocalized by BOCCO emo, enabling partici-
pants to experience natural dialogue. This operator-mediated
conversation system was available at all hours (the opera-
tors worked in shifts), allowing users to share their thoughts
or concerns at any time, with the assurance of receiving a
supportive response. A guide was prepared for operators to
ensure quality in their service. As the operators worked in
shifts, the operators who responded to the participants varied
by day and time.

Morning and evening activities, including greenery-
themed interactions, quizzes, and trivial tasks, were preprog-
rammed and automatically delivered through BOCCO emo.
Following these automated messages, operators engaged
in personalized interactions by responding to individual
messages. In addition to operator interactions, family
members could communicate with participants through
BOCCO emo by entering messages via a smartphone, which
were then vocalized by the robot. During the intervention
period, the average number of message exchanges (ie, one
back-and-forth between BOCCO emo and the participant) per
participant was 5.5 (median 4.1, range 1‐18) times per day.

Beyond facilitating conversations, the intervention
incorporated a reminder function to help participants manage
essential daily tasks, such as taking medications, eating
meals, and attending appointments. These reminders were
preprogrammed and delivered through BOCCO emo in a
friendly and accessible manner, supporting users in maintain-
ing independence and adherence to routines.

Participants in the control group did not use social robots
during the study period (any other service was not provided).
However, to ensure fairness, they were offered the option to

use BOCCO emo for 4 weeks after the study period conclu-
ded.
Measures
Data collection before and after the intervention was
conducted using a questionnaire, which was distributed when
the staff of SECOM visited the participants’ homes to set up
and pick up BOCCO emo before and after the intervention,
respectively. The questionnaire was self-administered, and no
external individuals were involved in the response process,
reducing the risk of expectation bias.

Quantitative Data
The primary outcome was loneliness, assessed using the
20-item UCLA Loneliness Scale (version 3) [25]. The
Japanese version of the scale was used, whose validity and
reliability have been previously confirmed [26]. Respond-
ents rated each item on a 4-point scale (“never,” “rarely,”
“sometimes,” or “always”). Possible scores ranged from 20
to 80, with higher scores indicating greater loneliness. The
Cronbach α values in this study were 0.91 at baseline and
0.93 at follow-up.

Secondary outcomes included mental health (psycho-
logical well-being, depression, and self-rated health); the
frequency of laughter in daily life; health competence; and
interpersonal relationships (social network and generalized
trust). Psychological well-being was evaluated using the
Japanese version of the World Health Organization-Five
Well-Being Index [27,28]. This scale consists of 5 items
assessing how respondents had felt over the past 2 weeks,
rated on a 6-point scale (“at no time,” “some of the time,”
“less than half of the time,” “more than half of the time,”
“most of the time,” or “all of the time”). Scores ranged from
0 to 25, with higher scores indicating better psychological
well-being. The Cronbach α values in this study were 0.79
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at baseline and 0.83 at follow-up. Depression was measured
using the 8-item Center for Epidemiologic Studies Depres-
sion Scale [29,30]. Respondents rated each item on a 4-point
Likert scale (“rarely or none of the time,” “some or a little of
the time [1‐2 days],” “occasionally or a moderate amount of
time [3‐4 days],” or “all of the time [5‐7 days]”), with total
scores ranging from 0 to 24. The Cronbach α values in this
study were 0.80 at baseline and 0.84 at follow-up. Self-rated
health was assessed by a single item (“How do you rate your
overall health?”) with a 4-point scale (1=poor, 2=somewhat
poor, 3=somewhat good, or 4=good).

The frequency of laughter in daily life was assessed as a
behavioral outcome using a single self-reported item: “How
often do you usually laugh in daily life over the past month?”
Responses were recorded on an 8-point scale (1=rarely/none,
2=a few times, 3=once a week, 4=2‐3 times a week, 5=4‐5
times a week, 6=once a day, 7=a few times a day, or 8=many
times a day). Although this outcome was not prespecified
in the trial registration due to limited prior evidence on its
relevance to the primary study objectives, we included it
in the analysis as an exploratory variable. Given growing
interest in the association between laughter and health [31,
32], we report these results to enhance transparency and to
guide future research.

Health competence was evaluated by the Perceived Health
Competence Scale, Japanese version [33]. The scale consists
of 8 items with a 5-point scale (“agree,” “somewhat agree,”
“neither,” “somewhat disagree,” or “disagree”). The possible
score range was from 5 to 40. The Cronbach α in this study
was 0.86 at both baseline and follow-up.

The frequency of interaction with others was assessed
using face-to-face or non–face-to-face interactions with
relatives and friends, excluding cohabiting family members.
Participants were asked four questions: (1) “How often do
you meet or go out with friends or neighbors?” (2) “How
often do you talk on the phone with friends and neighbors
(including via email and fax)?” (3) “How often do you see
or go out with family members or relatives you do not live
with?” (4) “How often do you talk on the phone with family
members or relatives you do not live with?” The possible
answers were as follows: “6‐7 times a week (almost every
day),” “4‐5 times a week,” “2‐3 times a week,” “once a
week,” “2‐3 times a month,” “once a month,” “less than once
a month,” or “never.” Following previous studies [34], the
monthly total frequency was calculated. Generalized trust was
measured by 1 item (“Generally speaking, most people can be
trusted”). The response categories were 1=strongly disagree,
2=disagree, 3=somewhat disagree, 4=neither, 5=somewhat
agree, 6=agree, or 7=strongly agree.

Age, sex, marital status, employment status, education
level, subjective financial stability, and disease history
were included as background characteristics. These variables
were assessed at baseline, whereas primary and secondary
outcomes were evaluated at both baseline and follow-up.

In addition to these variables, we also enquired about
the participant’s satisfaction with the intervention as a
part of process evaluation in the follow-up survey. The

question stated, “How would you rate your overall satisfac-
tion regarding the service provided through BOCCO emo?”
Possible answers were “satisfied,” “somewhat satisfied,”
“somewhat unsatisfied,” or “unsatisfied.”

Qualitative Data
During the follow-up evaluation, participants in the interven-
tion group were asked about their experiences using BOCCO
emo through the questionnaire. Responses were collected in
an open-ended format.
Data Analysis

Quantitative Data
In a previous RCT, the scores on the 20-item UCLA
Loneliness Scale followed a normal distribution, with an SD
of 10.0. The difference in scores between the intervention
and control groups after the social robot intervention using
the Paro robot was 7.0 [16]. Therefore, it was postulated
that a mean score difference of 7.0 between the intervention
and control groups on the 20-item UCLA Loneliness Scale,
the primary outcome of this study, would be meaningful.
Consequently, a sample size of 36 participants per group (72
participants in total) was calculated as sufficient to reject the
null hypothesis (ie, the population means of the intervention
and control groups were equal), with 80% power at a 5%
significance level, assuming a 10% dropout rate.

For the evaluation of the intervention effects, a linear
mixed-effects model with a random intercept was used to
compare changes in all outcomes between groups over the
intervention period. Group (intervention or control), time (T1
or T2), and their interaction were defined as fixed factors, and
the participants were assumed as random factors. The effect
size of the intervention (b) and its 95% CI were calculated
as an estimate of the difference-in-difference (DID) in score
changes between groups (change in the intervention group
minus change in the control group). With regard to the
process evaluation, the distribution of satisfaction with the
intervention is shown. All analyses were performed using
SPSS Statistics (version 29; IBM Corp).

Qualitative Data
The Krippendorff content analysis was applied to examine
free-text responses from participants [35]. All responses
were transcribed verbatim and anonymized. Two researchers
(HM and MT) independently reviewed the narrative data to
identify recurring themes and collaboratively developed a
coding framework. Based on this framework, all responses
were coded, with adjustments made as necessary. To ensure
reliability, interrater agreement was assessed using Krippen-
dorff α, based on the responses of 2 researchers (other
than those who reviewed the data). Finally, the frequencies
and contextual meanings of the identified categories were
interpreted.
Ethical Considerations
The study protocol was approved by the ethics commit-
tee of the Tokyo Metropolitan Institute for Geriatrics and
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Gerontology (R22-009) on August 12, 2022. The written
informed consent was obtained from all participants. The
trial was registered with the UMIN Clinical Trials Registry
(UMIN000050644) and was conducted in accordance with
the registered protocol. Each participant was assigned a
unique study ID, and the researchers engaged in the analyses
had access only to anonymized data. No financial or other
compensation was provided to the participants.

Results
Figure 2 presents the flow diagram of the study participant
selection for the 76 participants included in this study. All
participants were aged ≥65 years, lived alone, and had not
received certification for long-term care insurance (ie, they

were physically and cognitively independent). Based on the
3-item UCLA Loneliness Scale, 3 individuals had scores of
≤5 and were excluded. In total, 73 individuals were deemed
eligible. They were randomly assigned to the intervention
(n=36) and control (n=37) groups. In the intervention and
control groups, 5% (2/36) and 8% (3/37) of participants,
respectively, dropped out of the study. Consequently, 68
participants who completed both the baseline and follow-up
surveys were analyzed.

Table 1 summarizes the characteristics of participants in
the intervention and control groups. The mean age was 82.3
(SD 6.5) years, and 64 out of 68 (94%) participants were
women. More than 90% of the respondents (63 participants in
each group) were unmarried or unemployed.

Figure 2. Flow diagram illustrating the selection process of study participants. UCLA: University of California, Los Angeles.
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Table 1. Participants’ baseline characteristics (N=68).
Characteristics Total Intervention (n=34) Control (n=34)
Age (y), mean (SD) 82.3 (6.5) 81.9 (6.8) 82.8 (6.2)
Gender, n (%)
  Woman 64 (94) 30 (88) 34 (100)
Marital status, n (%)
  Unmarried 63 (93) 30 (88) 33 (97)
Employment status, n (%)
  Unemployed 63 (93) 32 (94) 31 (91)
Education, n (%)
  Junior high school graduation 6 (9) 4 (12) 2 (6)
  High school graduation 37 (54) 19 (56) 18 (53)
  Junior college or vocational school graduation 10 (15) 5 (15) 5 (15)
  University or college graduation 15 (22) 6 (18) 9 (27)
Subjective financial stability, n (%)
  Affluent 2 (3) 1 (3) 1 (3)
  Somewhat affluent 20 (29) 10 (29) 10 (29)
  Normal 40 (59) 18 (53) 22 (65)
  Somewhat limited 5 (7) 4 (12) 1 (3)
  Limited 1 (2) 1 (3) 0 (0)
History of diseases, n (%)
  Hypertension 32 (47) 15 (44) 17 (50)
  Cancer 1 (2) 0 (0) 1 (3)
  Heart disease 18 (27) 14 (41) 4 (12)
  Stroke 3 (4) 2 (6) 1 (3)
  Diabetes 9 (13) 5 (15) 4 (12)
  Respiratory disease 5 (7) 3 (9) 2 (6)

Table 2 displays the scores and outcome changes between
T1 and T2 for both groups. Regarding the primary outcome
of loneliness, a significant effect of the intervention was
observed. Changes in the loneliness score from T1 to T2
in the intervention and control groups were −3.7 and −0.6,
respectively, with a DID value of −3.1 (95% CI −5.9 to −0.4;
P=.03). In addition, participants in the intervention group
exhibited a greater increase in psychological well-being than
those in the control group, with a DID for the World Health
Organization-Five Well-Being Index score of 1.9 (95% CI
0.1 to 3.7; P=.04). No significant difference in the DID
of the other secondary outcomes was observed between the
intervention and control groups. In terms of the process
evaluation, 26 out of 34 (76%) participants in the interven-
tion group reported being satisfied with the services through
BOCCO emo (the data are not shown in the table).

Table 3 presents the content analysis results of feedback
on the use of the social robot. Among the 34 participants in
the intervention group, 42 codes were identified, leading to

the classification of 4 categories. The Krippendorff α was
0.86, indicating high interrater reliability. The first cate-
gory, emotional support and psychological connection, was
central to participants’ experiences, as many found the robot
reassuring and helpful in alleviating loneliness. Robot-medi-
ated conversations fostered social and emotional well-being.
The second category, lifestyle assistance, highlighted the
role of the robot in managing daily routines. Participants
reported that reminders and schedule management fea-
tures helped maintain organization and stability. The third
category, enhancement of social interaction, demonstrated
the robot’s role in facilitating social engagement. It encour-
aged communication both with the robot and with other
individuals, leading to more frequent social interactions. The
fourth category, cognitive and mental stimulation, encom-
passed activities such as quizzes and information sharing.
These interactions were perceived as beneficial for maintain-
ing cognitive sharpness and promoting mental well-being.
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Table 2. Score distribution and overall changes in the outcomes.
Baseline (T1),
mean (SD)

Follow-up (T2),
mean (SD)

Difference (T2-T1),
mean (SD)

Difference-in-
difference (95% CI) P value

Loneliness (UCLAa Loneliness Scale; score range 20‐80) −3.1 (−5.9 to −0.4) .03
  Intervention 41.2 (9.8) 37.4 (10.7) −3.7 (6.3)
  Control 39.3 (12.4) 38.9 (11.1) −0.6 (4.7)
Psychological well-being (WHO-5b; score range 0‐25) 1.9 (0.1 to 3.7) .04
  Intervention 14.5 (3.9) 16.6 (5.4) 2.1 (4.4)
  Control 14.6 (6.6) 14.9 (6.3) 0.1 (3.0)
Depression (CES-D-8c; score range 0‐24) −1.3 (−3.3 to 0.7) .21
  Intervention 16.6 (3.5) 14.6 (5.0) −2.0 (4.4)
  Control 16.6 (6.3) 15.9 (5.7) −0.7 (3.9)
Self-rated health (score range 1‐4) 0.0 (−0.3 to 0.3) .89
  Intervention 2.5 (0.9) 2.6 (0.9) 0.1 (0.7)
  Control 3.1 (0.9) 3.2 (0.8) 0.1 (0.4)
Frequency of laughter (score range 1‐8) 0.5 (−0.2 to 1.1) .18
  Intervention 5.3 (1.9) 5.8 (1.6) 0.5 (1.3)
  Control 5.2 (2.0) 5.2 (1.8) 0.0 (1.5)
Health competence (PHCSd; score range 8‐40) 0.0 (−2.6 to 2.5) .98
  Intervention 25.1 (7.4) 25.2 (5.9) 0.1 (6.7)
  Control 26.3 (8.3) 26.4 (9.1) 0.2 (3.2)
Monthly frequency of contact with others except cohabitants 0.1 (−7.6 to 7.8) .98
  Intervention 36.6 (21.1) 36.8 (22.0) 0.2 (17.5)
  Control 37.3 (24.1) 37.4 (24.3) 0.1 (14.0)
Generalized trust (score range 1‐7) 0.1 (−0.4 to 0.6) .74
  Intervention 4.7 (1.1) 4.6 (1.5) 0.0 (1.1)
  Control 4.9 (1.0) 4.8 (1.2) −0.1 (1.0)

aUCLA: University of California, Los Angeles.
bWHO-5: World Health Organization-Five Well-Being Index.
cCES-D-8: 8-item Center for Epidemiologic Studies Depression Scale.
dPHCS: Perceived Health Competence Scale.

Table 3. Content analysis of participants’ feedback on the social robot experience.

Category Explanation
Codes,
n Example narratives

Emotional support
and psychological
connection

The robot’s presence and interactions
provided psychological reassurance and a
sense of connectedness.

17 • “Just having it around made me feel calm as if I had a companion.”
[Woman, aged 84 years]

• “Having recently lost my husband, the robot’s daily conversations were
encouraging.” [Woman, aged 77 years]

• “Conversing with a robot can feel mechanical, but the conversation
with BOCCO was similar to interpersonal communication, and that was
reassuring.” [Woman, aged 90 years]

• “When I was called by my first name, it felt as if I had become
younger.” [Woman, aged 83 years]

Lifestyle assistance The robot assisted in schedule
management and helped establish a
structured daily routine.

9 • “Even though I am aware of my schedule, it helped to be reminded.”
[Man, aged 72 years]

• “The routine greetings at set times helped establish a good rhythm in my
life.” [Man, aged 84 years]

Enrichment of
social interaction

The robot facilitated social interaction and
communication.

5 • “I introduced BOCCO to my friends, and it became a topic of the
conversation.” [Woman, aged 84 years]

• “I was happy to converse with my daughter and grandchildren through
BOCCO.” [Woman, aged 89 years]

Cognitive and
mental stimulation

The season-themed interactions, quizzes,
and trivial tasks provided cognitive
exercise and mental stimulation.

11 • “The quizzes served as a cognitive exercise.” [Woman, aged 76 years]
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Discussion
Principal Findings
To our knowledge, this is the first RCT to examine
whether the intervention of a social robot reduces loneliness,
specifically among older adults in Asian countries. This study
is unique in that it integrates both quantitative and qualita-
tive approaches. A qualitative approach is particularly useful
for uncovering the mechanisms underlying the association
between interventions and outcomes. As mentioned previ-
ously, cultural differences may influence attitudes toward
robots. Recent reports indicate that loneliness increased
worldwide during the COVID-19 pandemic. In Japan, older
individuals experience more severe feelings of loneliness
than other age groups [34]. Because most RCTs have
been conducted in Western countries, a well-designed RCT
in non-Western countries is necessary to provide valuable
insights into how social robots can be tailored to meet
the specific needs of older populations in diverse cultural
settings.

This study found that in the intervention group, loneli-
ness decreased while psychological well-being improved.
Although previous RCTs have demonstrated that social
robots significantly reduced loneliness among older adults
[15,16], the effect size (DID) in this study was smaller.
This may be because Japanese individuals tend to suppress
negative emotions, such as loneliness, more than Westerners,
as cultural norms prioritize social harmony over emotional
expression [36]. Consequently, in the sample, the impact
of robot intervention was modest. This study is noteworthy
because it suggests that while social robotic interventions may
be valuable, their effectiveness could be culturally dependent.

In addition to cultural factors, it is important to con-
sider that this study targeted community-dwelling older
adults rather than care facility residents, as in many previ-
ous studies. Care facility residents often experience more
structured social environments with frequent interpersonal
interactions, which may amplify the effects of social robot
interventions. Conversely, community-dwelling older adults
tend to live more independently, with greater variability in
their social engagement and daily routines. These differences
in living context could influence both the acceptability of
robot interventions and their psychological impact. There-
fore, the smaller effect size observed in this study may
also reflect these differences in participants’ living situations
rather than cultural factors alone. Future research should
explore how social robot interventions can be tailored to the
needs of community-dwelling older adults and maximize their
benefits.

This qualitative analysis supports findings from a previous
scoping review [21], which identified several key mech-
anisms through which social robots reduce loneliness
and enhance well-being. Social robots provide emotional
companionship, particularly for those living alone. Some
studies have noted that older individuals felt the robot was
waiting for them at home [37,38]. Indeed, the participants

found its presence comforting and reported a reduction in
a feeling of social isolation. Social robots also offer sol-
ace to those grieving the loss of a family member, simi-
lar to findings from previous research [39]. In addition,
they foster engagement by relaying messages from human
operators or family members, thereby reinforcing social ties.
Their reminders helped users maintain routines and prevent
disengagement, as observed in a German study [40]. These
mechanisms alleviated loneliness and improved well-being by
addressing emotional and social needs.

Furthermore, qualitative analysis revealed additional
benefits. Social robots provide cognitive and mental
stimulation through personalized conversations, quizzes,
and knowledge sharing, enhancing engagement and emo-
tional satisfaction. Participants noted that speech gener-
ated by human operators, rather than artificial intelligence,
made the interactions feel authentic, thereby strengthening
their psychological connections. While prior research has
highlighted the role of social robots in remote commu-
nication, the findings suggest that these robots foster a
sense of belonging by delivering personalized, emotionally
supportive content. These insights expand existing frame-
works, emphasizing cognitive and psychological engagement
functions.

A previous meta-analysis on the effectiveness of social
robots for depression [18] reported that the duration and
style of intervention activities (individual or group-based)
act as moderators, with longer interventions and group-
based activities demonstrating greater effectiveness. Although
this intervention lasted only 4 weeks and was conducted
individually, it successfully reduced loneliness. This finding
suggests that extending the duration or incorporating group
sessions could further enhance the impact of the intervention.
Future studies should explore these factors to optimize social
robot interventions.

Unlike autonomous artificial intelligence–equipped
communication robots, BOCCO emo operated through a
human operator–mediated system. This distinctive feature
may have contributed to participants perceiving their
interactions as more humanlike rather than mechanical, which
could have played a role in alleviating feelings of loneli-
ness. Nonetheless, many of the participants’ experiences were
similar to those reported in studies involving fully automated
social or communication robots. Therefore, the findings from
this RCT are likely to be generalizable to a broader range of
social and communication robots.

Despite the neutral content of the recruitment materials,
approximately 94% of participants in this study were women.
This gender imbalance may reflect several factors, such as
older women experiencing fewer psychological barriers to
participating in communication-focused activities [41] and the
demographic reality in Japan, where approximately 70% of
older adults living alone are women [42]. As a result, our
findings primarily reflect the effectiveness of communication
robot interventions among older women. The effectiveness
for older men remains unclear and should be examined in
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future research. The low participation rate for men may
also suggest the need for alternative approaches tailored to
their preferences, which is an important consideration when
evaluating the external validity of our results.

This study had some limitations. First, because loneliness
tends to be higher among older adults living alone in Japan
[34], this population was targeted. Participants with higher
levels of feeling lonely were included; thus, the findings
reflect individuals with the potential for loneliness reduction
and should be interpreted cautiously. Further research in
the cohabiting populations is needed. Second, participants
were not blinded to group allocation, which may have
introduced expectation bias. However, when distributing the
questionnaires, participants were explicitly asked to respond
based on their current state and be as honest as possible.
In addition, during the consent process, the study was
described in neutral terms without emphasizing the expec-
ted outcomes to minimize potential bias. Third, information
on the content of the conversations was not analyzed in
this study due to personal information protection. How-
ever, qualitative analysis of the actual conversations through
BOCCO emo would be useful for further understanding
the mechanism underlying the intervention effects. Fourth,
participant characteristics may have influenced the interven-
tion effects, but this study did not account for these factors
in detail. For example, loneliness levels are known to vary
by marital status, such as being married, divorced, widowed,

or never married [43]. In addition, this study did not collect
data on participants’ family relationships or frequency of
contact, which may also affect loneliness and the impact of
the intervention. Although the RCT design helps mitigate
the influence of confounding variables, the effects of these
unmeasured factors cannot be ruled out. These limitations
should be considered when interpreting the findings, and
future studies should explore them more thoroughly. Finally,
the trial was limited to Tokyo and neighboring regions.
Generalizability to other community contexts requires further
study as loneliness may vary by residential area characteris-
tics [44].
Conclusions
This study investigated the effectiveness of the digital social
robot BOCCO emo in reducing loneliness among commun-
ity-dwelling Japanese older adults who live alone. Most
previous RCTs using social robots have been conducted
in Western care facilities. Our findings indicate that social
robots may serve as valuable tools for mitigating loneli-
ness among community-dwelling individuals in non-Western
populations. These results suggest that integrating informa-
tion and communication technology into community settings
could be an effective strategy for alleviating loneliness and
enhancing the psychological well-being of older adults living
in the community.

Acknowledgments
This work was supported by SECOM Co, Ltd. The company provided funding and participated in data collection; however,
it had no role in the study design, data analysis, interpretation of results, manuscript preparation, or decision to publish the
findings.
Data Availability
The datasets used in this study are available from the corresponding author upon reasonable request.
Authors’ Contributions
HM and MT conceptualized and designed the study and collected the data. HM conducted the analysis and drafted the
manuscript. MT provided critical reviews. All authors approved the final version for submission.
Conflicts of Interest
HM has received funding from SECOM Co, Ltd. MT declares no conflict of interest.
Checklist 1
CONSORT-eHEALTH checklist.
[PDF File (Adobe File), 1312 KB-Checklist 1]
References
1. Cacioppo JT, Cacioppo S. The growing problem of loneliness. Lancet. Feb 3, 2018;391(10119):426. [doi: 10.1016/

S0140-6736(18)30142-9] [Medline: 29407030]
2. Masi CM, Chen HY, Hawkley LC, Cacioppo JT. A meta-analysis of interventions to reduce loneliness. Pers Soc Psychol

Rev. Aug 2011;15(3):219-266. [doi: 10.1177/1088868310377394] [Medline: 20716644]
3. Gerst-Emerson K, Jayawardhana J. Loneliness as a public health issue: the impact of loneliness on health care utilization

among older adults. Am J Public Health. May 2015;105(5):1013-1019. [doi: 10.2105/AJPH.2014.302427] [Medline:
25790413]

4. Cacioppo JT, Hawkley LC, Ernst JM, et al. Loneliness within a nomological net: an evolutionary perspective. J Res Pers.
Dec 2006;40(6):1054-1085. [doi: 10.1016/j.jrp.2005.11.007]

JMIR AGING Murayama & Takase

https://aging.jmir.org/2025/1/e74422 JMIR Aging2025 | vol. 8 | e74422 | p. 9
(page number not for citation purposes)

https://jmir.org/api/download?alt_name=aging_v8i1e74422_app1.pdf
https://jmir.org/api/download?alt_name=aging_v8i1e74422_app1.pdf
https://doi.org/10.1016/S0140-6736(18)30142-9
https://doi.org/10.1016/S0140-6736(18)30142-9
http://www.ncbi.nlm.nih.gov/pubmed/29407030
https://doi.org/10.1177/1088868310377394
http://www.ncbi.nlm.nih.gov/pubmed/20716644
https://doi.org/10.2105/AJPH.2014.302427
http://www.ncbi.nlm.nih.gov/pubmed/25790413
https://doi.org/10.1016/j.jrp.2005.11.007
https://aging.jmir.org/2025/1/e74422


5. Holt-Lunstad J, Smith TB, Baker M, Harris T, Stephenson D. Loneliness and social isolation as risk factors for mortality:
a meta-analytic review. Perspect Psychol Sci. Mar 2015;10(2):227-237. [doi: 10.1177/1745691614568352] [Medline:
25910392]

6. Leigh-Hunt N, Bagguley D, Bash K, et al. An overview of systematic reviews on the public health consequences of
social isolation and loneliness. Public Health (Fairfax). Nov 2017;152:157-171. [doi: 10.1016/j.puhe.2017.07.035]
[Medline: 28915435]

7. Valtorta NK, Kanaan M, Gilbody S, Ronzi S, Hanratty B. Loneliness and social isolation as risk factors for coronary
heart disease and stroke: systematic review and meta-analysis of longitudinal observational studies. Heart. Jul 1,
2016;102(13):1009-1016. [doi: 10.1136/heartjnl-2015-308790] [Medline: 27091846]

8. Penninkilampi R, Casey AN, Singh MF, Brodaty H. The association between social engagement, loneliness, and risk of
dementia: a systematic review and meta-analysis. J Alzheimers Dis. 2018;66(4):1619-1633. [doi: 10.3233/JAD-180439]
[Medline: 30452410]

9. Sun Y, Huang H, Cai G, et al. Interventions to reduce loneliness among community-dwelling older adults: a network
meta-analysis and systematic review. J Am Med Dir Assoc. Mar 2025;26(3):105441. [doi: 10.1016/j.jamda.2024.
105441] [Medline: 39799979]

10. Gardiner C, Geldenhuys G, Gott M. Interventions to reduce social isolation and loneliness among older people: an
integrative review. Health Soc Care Community. Mar 2018;26(2):147-157. [doi: 10.1111/hsc.12367] [Medline:
27413007]

11. Cohen-Mansfield J, Perach R. Interventions for alleviating loneliness among older persons: a critical review. Am J
Health Promot. 2015;29(3):e109-25. [doi: 10.4278/ajhp.130418-LIT-182] [Medline: 24575725]

12. Shekelle PG, Miake-Lye IM, Begashaw MM, et al. Interventions to reduce loneliness in community-living older adults: a
systematic review and meta-analysis. J Gen Intern Med. May 2024;39(6):1015-1028. [doi: 10.1007/s11606-023-08517-
5] [Medline: 38200279]

13. David D, Thérouanne P, Milhabet I. The acceptability of social robots: a scoping review of the recent literature. Comput
Human Behav. Dec 2022;137:107419. [doi: 10.1016/j.chb.2022.107419]

14. Pu L, Moyle W, Jones C, Todorovic M. The effectiveness of social robots for older adults: a systematic review and meta-
analysis of randomized controlled studies. Gerontologist. Jan 9, 2019;59(1):e37-e51. [doi: 10.1093/geront/gny046]
[Medline: 29897445]

15. Banks MR, Willoughby LM, Banks WA. Animal-assisted therapy and loneliness in nursing homes: use of robotic versus
living dogs. J Am Med Dir Assoc. Mar 2008;9(3):173-177. [doi: 10.1016/j.jamda.2007.11.007] [Medline: 18294600]

16. Robinson H, Macdonald B, Kerse N, Broadbent E. The psychosocial effects of a companion robot: a randomized
controlled trial. J Am Med Dir Assoc. Sep 2013;14(9):661-667. [doi: 10.1016/j.jamda.2013.02.007] [Medline:
23545466]

17. Papadopoulos C, Castro N, Nigath A, et al. The CARESSES randomised controlled trial: exploring the health-related
impact of culturally competent artificial intelligence embedded into socially assistive robots and tested in older adult care
homes. Int J Soc Robot. 2022;14(1):245-256. [doi: 10.1007/s12369-021-00781-x] [Medline: 33907589]

18. Yen HY, Huang CW, Chiu HL, Jin G. The effect of social robots on depression and loneliness for older residents in
long-term care facilities: a meta-analysis of randomized controlled trials. J Am Med Dir Assoc. Jun 2024;25(6):104979.
[doi: 10.1016/j.jamda.2024.02.017] [Medline: 38614134]

19. Balki E, Hayes N, Holland C. Effectiveness of technology interventions in addressing social isolation, connectedness,
and loneliness in older adults: systematic umbrella review. JMIR Aging. Oct 24, 2022;5(4):e40125. [doi: 10.2196/40125]
[Medline: 36279155]

20. Broadbent E, Stafford R, MacDonald B. Acceptance of healthcare robots for the older population: review and future
directions. Int J of Soc Robotics. Nov 2009;1(4):319-330. [doi: 10.1007/s12369-009-0030-6]

21. Gasteiger N, Loveys K, Law M, Broadbent E. Friends from the future: a scoping review of research into robots and
computer agents to combat loneliness in older people. Clin Interv Aging. 2021;16:941-971. [doi: 10.2147/CIA.S282709]
[Medline: 34079242]

22. Arimoto A, Tadaka E. Reliability and validity of Japanese versions of the UCLA loneliness scale version 3 for use
among mothers with infants and toddlers: a cross-sectional study. BMC Womens Health. Jul 26, 2019;19(1):105. [doi:
10.1186/s12905-019-0792-4] [Medline: 31349835]

23. Hughes ME, Waite LJ, Hawkley LC, Cacioppo JT. A short scale for measuring loneliness in large surveys: results from
two population-based studies. Res Aging. 2004;26(6):655-672. [doi: 10.1177/0164027504268574] [Medline: 18504506]

24. Liu T, Lu S, Leung DKY, et al. Adapting the UCLA 3-item loneliness scale for community-based depressive symptoms
screening interview among older Chinese: a cross-sectional study. BMJ Open. Dec 10, 2020;10(12):e041921. [doi: 10.
1136/bmjopen-2020-041921] [Medline: 33303463]

JMIR AGING Murayama & Takase

https://aging.jmir.org/2025/1/e74422 JMIR Aging2025 | vol. 8 | e74422 | p. 10
(page number not for citation purposes)

https://doi.org/10.1177/1745691614568352
http://www.ncbi.nlm.nih.gov/pubmed/25910392
https://doi.org/10.1016/j.puhe.2017.07.035
http://www.ncbi.nlm.nih.gov/pubmed/28915435
https://doi.org/10.1136/heartjnl-2015-308790
http://www.ncbi.nlm.nih.gov/pubmed/27091846
https://doi.org/10.3233/JAD-180439
http://www.ncbi.nlm.nih.gov/pubmed/30452410
https://doi.org/10.1016/j.jamda.2024.105441
https://doi.org/10.1016/j.jamda.2024.105441
http://www.ncbi.nlm.nih.gov/pubmed/39799979
https://doi.org/10.1111/hsc.12367
http://www.ncbi.nlm.nih.gov/pubmed/27413007
https://doi.org/10.4278/ajhp.130418-LIT-182
http://www.ncbi.nlm.nih.gov/pubmed/24575725
https://doi.org/10.1007/s11606-023-08517-5
https://doi.org/10.1007/s11606-023-08517-5
http://www.ncbi.nlm.nih.gov/pubmed/38200279
https://doi.org/10.1016/j.chb.2022.107419
https://doi.org/10.1093/geront/gny046
http://www.ncbi.nlm.nih.gov/pubmed/29897445
https://doi.org/10.1016/j.jamda.2007.11.007
http://www.ncbi.nlm.nih.gov/pubmed/18294600
https://doi.org/10.1016/j.jamda.2013.02.007
http://www.ncbi.nlm.nih.gov/pubmed/23545466
https://doi.org/10.1007/s12369-021-00781-x
http://www.ncbi.nlm.nih.gov/pubmed/33907589
https://doi.org/10.1016/j.jamda.2024.02.017
http://www.ncbi.nlm.nih.gov/pubmed/38614134
https://doi.org/10.2196/40125
http://www.ncbi.nlm.nih.gov/pubmed/36279155
https://doi.org/10.1007/s12369-009-0030-6
https://doi.org/10.2147/CIA.S282709
http://www.ncbi.nlm.nih.gov/pubmed/34079242
https://doi.org/10.1186/s12905-019-0792-4
http://www.ncbi.nlm.nih.gov/pubmed/31349835
https://doi.org/10.1177/0164027504268574
http://www.ncbi.nlm.nih.gov/pubmed/18504506
https://doi.org/10.1136/bmjopen-2020-041921
https://doi.org/10.1136/bmjopen-2020-041921
http://www.ncbi.nlm.nih.gov/pubmed/33303463
https://aging.jmir.org/2025/1/e74422


25. Russell DW. UCLA Loneliness Scale (version 3): reliability, validity, and factor structure. J Pers Assess. Feb
1996;66(1):20-40. [doi: 10.1207/s15327752jpa6601_2] [Medline: 8576833]

26. Masuda Y, Tadaka E, Dai Y. Reliability and validity of the Japanese version of the UCLA Loneliness Scale version 3
among the older population. J Jpn Acad Com Health Nurs. 2012;15(1):25-32. [doi: 10.20746/jachn.15.1_25]

27. Awata S, Bech P, Koizumi Y, et al. Validity and utility of the Japanese version of the WHO-Five Well-Being Index in
the context of detecting suicidal ideation in elderly community residents. Int Psychogeriatr. Feb 2007;19(1):77-88. [doi:
10.1017/S1041610206004212] [Medline: 16970832]

28. Awata S, Bech P, Yoshida S, et al. Reliability and validity of the Japanese version of the World Health Organization-
Five Well-Being Index in the context of detecting depression in diabetic patients. Psychiatry Clin Neurosci. Feb
2007;61(1):112-119. [doi: 10.1111/j.1440-1819.2007.01619.x] [Medline: 17239048]

29. O’Halloran AM, Kenny RA, King-Kallimanis BL. The latent factors of depression from the short forms of the CES-D
are consistent, reliable and valid in community-living older adults. Eur Geriatr Med. Apr 2014;5(2):97-102. [doi: 10.
1016/j.eurger.2013.12.004]

30. Briggs R, Carey D, O’Halloran AM, Kenny RA, Kennelly SP. Validation of the 8-item Centre for Epidemiological
Studies Depression Scale in a cohort of community-dwelling older people: data from the Irish Longitudinal Study on
Ageing (TILDA). Eur Geriatr Med. Feb 2018;9(1):121-126. [doi: 10.1007/s41999-017-0016-0] [Medline: 34654281]

31. Kafle E, Papastavrou Brooks C, Chawner D, Foye U, Declercq D, Brooks H. “Beyond laughter”: a systematic review to
understand how interventions utilise comedy for individuals experiencing mental health problems. Front Psychol.
2023;14:1161703. [doi: 10.3389/fpsyg.2023.1161703] [Medline: 37609494]

32. Bartzou E, Tsiloni E, Mantzoukas S, Dragioti E, Gouva M. Humor and quality of life in adults with chronic diseases: a
systematic review. Cureus. Feb 2024;16(2):e55201. [doi: 10.7759/cureus.55201] [Medline: 38562265]

33. Togari T, Yamazaki Y, Koide S, Miyata A. Reliability and validity of the modified Perceived Health Competence Scale
(PHCS) Japanese version. Nihon Koshu Eisei Zasshi. Jan 2006;53(1):51-7. [Medline: 16502855]

34. Murayama H, Suda T, Nakamoto I, Shinozaki T, Tabuchi T. Changes in social isolation and loneliness prevalence during
the COVID-19 pandemic in Japan: the JACSIS 2020-2021 study. Front Public Health. 2023;11:1094340. [doi: 10.3389/
fpubh.2023.1094340] [Medline: 36875370]

35. Krippendorff KH. Content Analysis: An Introduction to Its Methodology. 4th ed. SAGE Publications; 2018. ISBN:
9780803914971

36. Arnault DS, Sakamoto S, Moriwaki A. A cross-cultural study of the experiential structure of emotions of distress:
preliminary findings in a sample of female Japanese and American college students. Psikhologyah. Jan
2005;48(4):254-267. [doi: 10.2117/psysoc.2005.254] [Medline: 24465087]

37. Chen SC, Moyle W, Jones C, Petsky H. A social robot intervention on depression, loneliness, and quality of life for
Taiwanese older adults in long-term care. Int Psychogeriatr. Aug 2020;32(8):981-991. [doi: 10.1017/
S1041610220000459] [Medline: 32284080]

38. Niemelä M, van Aerschot L, Tammela A, Aaltonen I, Lammi H. Towards ethical guidelines of using telepresence robots
in residential care. Int J of Soc Robotics. Jun 2021;13(3):431-439. [doi: 10.1007/s12369-019-00529-8]

39. Hudson J, Ungar R, Albright L, Tkatch R, Schaeffer J, Wicker ER. Robotic pet use among community-dwelling older
adults. J Gerontol B Psychol Sci Soc Sci. Oct 16, 2020;75(9):2018-2028. [doi: 10.1093/geronb/gbaa119] [Medline:
32789476]

40. Gross HM, Scheidig A, Muller S, Schutz B, Fricke C, Meyer S. Living with a mobile companion robot in your own
apartment - final implementation and results of a 20-weeks field study with 20 seniors. Presented at: 2019 International
Conference on Robotics and Automation (ICRA); May 20-24, 2019; Montreal, QC, Canada. [doi: 10.1109/ICRA.2019.
8793693]

41. Ong CH, Pham BL, Levasseur M, Tan GR, Seah B. Sex and gender differences in social participation among
community-dwelling older adults: a systematic review. Front Public Health. 2024;12:1335692. [doi: 10.3389/fpubh.
2024.1335692] [Medline: 38680931]

42. Annual report on the aging society. Cabinet Office; 2024. URL: https://www8.cao.go.jp/kourei/english/annualreport/
index-wh.html [Accessed 2025-08-28]

43. Štípková M. Marital status, close social network and loneliness of older adults in the Czech Republic. Ageing Soc. Mar
2021;41(3):671-685. [doi: 10.1017/S0144686X19001442]

44. Victor CR, Pikhartova J. Lonely places or lonely people? Investigating the relationship between loneliness and place of
residence. BMC Public Health. May 27, 2020;20(1):778. [doi: 10.1186/s12889-020-08703-8] [Medline: 32456626]

Abbreviations
DID: difference-in-difference
RCT: randomized controlled trial

JMIR AGING Murayama & Takase

https://aging.jmir.org/2025/1/e74422 JMIR Aging2025 | vol. 8 | e74422 | p. 11
(page number not for citation purposes)

https://doi.org/10.1207/s15327752jpa6601_2
http://www.ncbi.nlm.nih.gov/pubmed/8576833
https://doi.org/10.20746/jachn.15.1_25
https://doi.org/10.1017/S1041610206004212
http://www.ncbi.nlm.nih.gov/pubmed/16970832
https://doi.org/10.1111/j.1440-1819.2007.01619.x
http://www.ncbi.nlm.nih.gov/pubmed/17239048
https://doi.org/10.1016/j.eurger.2013.12.004
https://doi.org/10.1016/j.eurger.2013.12.004
https://doi.org/10.1007/s41999-017-0016-0
http://www.ncbi.nlm.nih.gov/pubmed/34654281
https://doi.org/10.3389/fpsyg.2023.1161703
http://www.ncbi.nlm.nih.gov/pubmed/37609494
https://doi.org/10.7759/cureus.55201
http://www.ncbi.nlm.nih.gov/pubmed/38562265
http://www.ncbi.nlm.nih.gov/pubmed/16502855
https://doi.org/10.3389/fpubh.2023.1094340
https://doi.org/10.3389/fpubh.2023.1094340
http://www.ncbi.nlm.nih.gov/pubmed/36875370
https://doi.org/10.2117/psysoc.2005.254
http://www.ncbi.nlm.nih.gov/pubmed/24465087
https://doi.org/10.1017/S1041610220000459
https://doi.org/10.1017/S1041610220000459
http://www.ncbi.nlm.nih.gov/pubmed/32284080
https://doi.org/10.1007/s12369-019-00529-8
https://doi.org/10.1093/geronb/gbaa119
http://www.ncbi.nlm.nih.gov/pubmed/32789476
https://doi.org/10.1109/ICRA.2019.8793693
https://doi.org/10.1109/ICRA.2019.8793693
https://doi.org/10.3389/fpubh.2024.1335692
https://doi.org/10.3389/fpubh.2024.1335692
http://www.ncbi.nlm.nih.gov/pubmed/38680931
https://www8.cao.go.jp/kourei/english/annualreport/index-wh.html
https://www8.cao.go.jp/kourei/english/annualreport/index-wh.html
https://doi.org/10.1017/S0144686X19001442
https://doi.org/10.1186/s12889-020-08703-8
http://www.ncbi.nlm.nih.gov/pubmed/32456626
https://aging.jmir.org/2025/1/e74422


UCLA: University of California, Los Angeles

Edited by Chaiwoo Lee; peer-reviewed by Hikaru Sugimoto, Takuya Sekiguchi; submitted 24.Mar.2025; final revised
version received 06.Jul.2025; accepted 31.Jul.2025; published 22.Oct.2025

Please cite as:
Murayama H, Takase M
Evaluating the Effectiveness of Digital Social Robots in Reducing Loneliness Among Community-Dwelling Older Adults in
Japan: Randomized Controlled Trial and Qualitative Analysis
JMIR Aging2025;8:e74422
URL: https://aging.jmir.org/2025/1/e74422
doi: 10.2196/74422

© Hiroshi Murayama, Mai Takase. Originally published in JMIR Aging (https://aging.jmir.org), 22.Oct.2025. This is
an open-access article distributed under the terms of the Creative Commons Attribution License (https://creativecom-
mons.org/licenses/by/4.0/), which permits unrestricted use, distribution, and reproduction in any medium, provided the original
work, first published in JMIR Aging, is properly cited. The complete bibliographic information, a link to the original
publication on https://aging.jmir.org, as well as this copyright and license information must be included.

JMIR AGING Murayama & Takase

https://aging.jmir.org/2025/1/e74422 JMIR Aging2025 | vol. 8 | e74422 | p. 12
(page number not for citation purposes)

https://aging.jmir.org/2025/1/e74422
https://doi.org/10.2196/74422
https://aging.jmir.org
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://aging.jmir.org
https://aging.jmir.org/2025/1/e74422

	Evaluating the Effectiveness of Digital Social Robots in Reducing Loneliness Among Community-Dwelling Older Adults in Japan: Randomized Controlled Trial and Qualitative Analysis
	Introduction
	Methods
	Study Design and Participants
	Intervention
	Measures
	Data Analysis
	Ethical Considerations

	Results
	Discussion
	Principal Findings
	Conclusions



