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1. Introduction

The living situation of many elderly people in care homes is accompanied by a series of bur-
dens, which can be described as loneliness, depression, and worsening dementia. It is not always
possible to make a precise diagnosis during this life phase, as multimorbidity, cognitive impair-
ments, and chronic pain complicate diagnosis and medication (Pantel 2021, Wang 2026).
Therefore, it is all the more important to learn more about the benefits of non-pharmacological

interventions that can mitigate these burdens or delay or even eliminate their development.

Intervention research in the context of care faces specific challenges. In addition to the com-
plexity of the care home system, a chronically mentioned staff shortage, and the time pressure
felt by employees, it is often a challenge for researchers to find suitable facilities that maintain

their interest despite sudden shifts in priorities in daily and work planning.

Intervention research in elderly care homes is methodically demanding and practically chal-

lenging for these and other reasons.

From the experience of our research on garden therapy in care homes (Bau et al. 2022), we
became aware of the great benefit of non-pharmacological interventions for the target group.
Against this background, it was also an exciting question for us as researchers in what ways
similar results can be achieved with the approach of animal robotics. We could take over im-
portant starting points for our analysis from the study design applied in the garden therapy study
for the study presented here.

The state of research on animal-assisted therapy and animal robotics is quite extensive and
detailed, but it suggests that a number of typical burdens of elderly residents in care homes can

be positively influenced through this mode of intervention.

2. Animal-Assisted Interventions

The present study, due to its scope and intention, cannot fulfill the purpose of fully representing
the state of research on animal-assisted therapy and animal robotics. However, some of the key

findings that flowed into our approach will be briefly introduced.

It has long been known that animals can help alleviate depressive symptoms in older people

(See, e.g., the meta-study by Mei-Ling Dai et al. 2026).

In addition, the results of various studies show that:

e Interactions with pets are perceived as a meaningful occupation,



e and that social participation, sense of responsibility, and self-efficacy are promoted.
Thus, common obstacles in coping with depression in old age — such as tendencies to-

ward social withdrawal — are prevented.

Animal-assisted interventions are an important building block in complementing traditional

therapies as a means of non-pharmacological intervention:

»The efficacy of pet therapy is accredited to several physiological, psychological, and social
mechanisms including reduction in cortisol levels, increased levels of oxytocin, and improve-
ment in cardiovascular health. These pet therapy interactions provide emotional comfort, im-
prove mood, and offer nonpharmacological treatment options that complement traditional ther-

apies® (Arsovsky 2024, S.149).

However, a series of limitations must be noted in this context, which relate u.a. to individual
preferences of the persons, their possible allergies, but also to ethical aspects regarding the well-

being of the therapy animals.

Most authors emphasize that the effect of live animals compared to artificial ones is to be rated
higher, but — and this applies to the investigated setting of care homes — the application of

artificial animals in the form of animal robots can be an alternative that also produces effects.

In consequence, the search for alternatives begins at the latest at this point, and the investigation

of the question of whether similar results can be achieved with animal robots becomes virulent.
2.1 Animal Robotics

Through the development of artificial intelligence and robotics, animal robots are increasingly
being introduced as an alternative to live animals in therapeutic contexts (see, among others,

Zhou, Z. 2022).

In contrast to therapy with live animals, which involves a human-animal relationship charac-
terized by the physiological feedback of living beings, interventions with robot pets involve a

human-machine interaction, which lacks this biological specificity.

The animal robots considered here imitate the appearance and movement of animals but consist
entirely of technical components. A number of promising results already exist for research with

animal robots.

Thus, F. Mehrabi and A. Ghezelbash analyze in a meta-analysis the effectiveness of Al-
supported social robots in reducing loneliness among older adults and investigate the conditions

under which these interventions are most effective.



The results of their systematic literature review indicate:

o That social robots significantly reduced loneliness among older people.

e They also conclude that moderator variables such as the institutional setting (e.g., older
adults living alone vs. older adults living in care homes) along with cultural background
(different countries) have an influence.

e However, they do not find a significant influence of age, cognitive status, robot type,
duration of intervention, and year of publication on the effectiveness of the intervent-

ions.

From their point of view, the results also make clear the potential of social robots as an effective
intervention for combating loneliness among older people, particularly in residential care faci-

lities (Mehrabi, F., Ghezelbash, A. 2025).

With reference to another important topic in the care of older people, namely depression, Mei-
Ling Dai et al. come to the following results in their review article mentioned above, "From
Dogs to Robots...":

,,Pet-assisted interventions are effective in reducing depressive symptoms among older adults.
Live animal-assisted therapy, particularly when delivered in structured or combined formats,
shows the greater benefit. Robotic pets may serve as a practical alternative when live animals

cannot be implemented.“ (a.a.O, p. 1).

Although they also note that the significance of the effect with live animals seems considerably
higher, the use of artificial animals is a serious alternative in elderly care homes for adminis-

trative and legal reasons.

Another insight from research points to the benefit of animal robots:
,Even when older adults did not engage with pets, simply having the pets promoted social en-
gagement with others. As one caregiver pointed out, “She doesn’t engage with it, but she really

loves showing it off when she gets visitors.” (S. M. Albert et al. 2026, p.7).

Robot pets can thus promote social interaction, which in turn can improve mood. They can thus

be considered both as an interaction partner and as a stimulus for the person's environment.

Interestingly, the authors note that the described effects can occur regardless of the type of

animal robot, so they can also be proven for more affordable "Joy for All" animal robots.

In particular for this class of animal robots, Bradwell et al. also strongly underline the benefit

and advantages of the use of affordable robot pets in nursing homes. (H. Bradwell et al. 2022).



An example of the widespread use of animal robots in care homes is Sweden. A study by the
University of LinkOping notes that interest in the use of these means has increased sharply in
the last 10 years. In their study, they asked all Swedish municipalities whether they use animal
robots in their care homes and for what purposes. The results showed that more than half of the
municipalities use animal robots, primarily to reduce stress levels and increase the sense of

security for people with dementia. (S. Thunberg, M. Arnelid: 2023).

In summary, it can be stated that a number of practice reports from clinical contexts now im-
pressively demonstrate the calming effect of animal robots, particularly on elderly persons suf-

fering from dementia.

Reasons that can be cited are that contact with animal robots — particularly petting and hearing
the purring — has a direct calming effect on the nervous system. Tactile stimuli also play a
central role in calming dementia patients, as they act directly on the limbic system and can

lower physiological stress reactions such as increased heart rate or blood pressure.

This is also observed in severely demented patients, who often can no longer communicate

verbally but respond strongly to tactile stimuli.

There are also reports in practice of reduced agitation and the activation of biographical mem-
ories. Finally, these practice reports also mention high acceptance among relatives and care

staff regarding animal robots.

Our research design and hypotheses were therefore also based on the insights from the research

on the use of animal robots presented here.

2.2 Conclusions and Hypotheses

The testing of the Moflin is investigated regarding its effect on emotions and well-being,

behavior, and long-term bonding. The following hypotheses were formulated:

H1: Residents in care facilities experience demonstrably positive emotions and show a high
level of attention when interacting with the Moflin, even with repeated engagement.

H2: The majority of participating residents (>75%) show interest in engaging with the Moflin
even after 50 days.

H3: Residents with dementia-related changes show significantly fewer agitated behaviors dur-

ing the use of the Moflin than before.



H4: Staff and relatives perceive residents as more socially active since engaging with the Mof-
lin.
HS: Staff and relatives report that residents show increased well-being since engaging with

the Moflin, particularly in the form of calming and better sleep quality.

3. Study Design

The effect of the Moflin on the emotions, behavior, and well-being of residents in facilities for
residential elderly care was investigated over an intervention period of 50 days. This period
corresponds to the Al-supported adaptation of the biomorphic robot to its owner. During the
intervention period, three so-called Moflin Cafés took place in each facility. Within the frame-
work of these Moflin Cafés, the participating residents and their Moflins met for 45 to 60
minutes each in a lounge of the house for joint engagement with the biomorphic robots. The
handover of the Moflins to the residents took place during the first Moflin Café. To assign the
biomorphic robots to the individual persons, name tags were sewn onto the zipper. The design
of the Moflin Café was fundamentally left to the staff; as a rule, beverages were provided, and
space was given for free engagement with and conversations about the Moflin. In addition,
engagement with the Moflin was encouraged by staff of the house individually as needed and
according to the resident's interest, but at least once a day for 10 minutes. Before the start of the
intervention, staff received, in addition to instructions on proper handling, a brief information
on the didactic-methodical use of the biomorphic robot with examples of engagement, such as
memory training/memory work regarding their own pets or experiences with animals, sensory

stimulation, or exercises.

To test the formulated hypotheses, observation and survey data were collected. Additionally,
sensor data from the Al robot were read out. Observational data on the participating residents
were collected by staff of the research institute (see Chapter 3.2.2), staff of the care facilities
(see Chapter 3.2.3), and relatives of the residents (see Chapter 3.2.6). Additionally, staff of the
facilities and relatives of the residents were asked about the perceived benefit of the Moflin.
Staff were additionally interviewed on the impacts of the intervention on their daily work and

their interest in further use of the Moflin within their activities.
3.1 Study Population and Recruitment

Five facilities for residential elderly care in Germany were recruited to participate in the study.

To this end, facilities that had been in contact in the past through research projects of the



institute were specifically approached. Initially, the basic interest of the facilities was obtained
by phone, after which an appointment on site was arranged in each case, attended by the facility
management, leadership from care and social work, and interested staff. An ILAG employee
clarified the objectives and procedure of the study at this appointment. Information materials
were handed out, including prepared letters for informing relatives and obtaining consent from
participants, which was obtained in writing. Persons present at this appointment could also
familiarize themselves with the Moflin and its functioning. To prepare the staff of the facilities
for the data collection they carried out and the use of the collection instruments, an online

training was conducted on two occasions for the participating facilities.

In each facility, the staff selected 10 residents they deemed suitable. This results in a total
population of 50 residents. According to the specified inclusion and exclusion criteria, the

following persons could participate:

e Residents without dementia-related impairments,

e Residents with mild to moderate dementia,

e Residents with relatives or legal guardianship who can be informed about the study in
a timely manner,

e Residents who are able to participate in the Moflin Café.

Staff were asked to ensure that the ratio of selected persons with dementia to those without
dementia reflects the composition of the residents in their facility. In one facility, contrary to
the instruction, two bedridden persons were selected for participation; however, these could be

brought to the lounge in their beds and participate in the Moflin Café.

3.2 Data Collection

Within the intervention period, data on the participating residents were recorded at six

measurement points (TO-T6). Figure 1 gives an overview.

TO ™ T2 T3 T4 T5 T6
o o [ J ® [ [ J [ ]
Tag 0 Tag 1 Tag 14 Tag 25 Tag 28 Tag 42 Tag 47

Figure 1: Time Points of Data Collection

3.2.1 Baseline Survey (TO0)
At time TO, before the start of the intervention and receipt of the Moflin, the staff of the facility

filled out a person questionnaire for each participant with information on gender, age,



experience with pets, cognitive (dementia-related) impairments, and other illnesses
(neurological/psychiatric, cardiovascular diseases, musculoskeletal system, chronic respiratory
diseases), vision, hearing, and speech impairments (see Appendix 1). These personal factors
can influence the experience of the intervention and the effects of the Moflin. Additionally,
baseline data on the behavior of participants before the start of the intervention were collected.
Staff were asked to collect information on agitated behaviors using the CMAI (Cohen-
Mansfield Agitation Inventory, see 3.2.3) and on the social participation of the persons (own
questionnaire). This baseline data enables an intra-individual pre-post comparison with the data

collected during the intervention period.

3.2.2 Emotions (T1, T3, T6)

To examine the effect of the Moflin on the emotions of participants, observable emotions of
residents were recorded using the validated measurement instrument OERS (Observed Emotion
Rating Scale) during the Moflin Cafés, i.e., at three time points (at the beginning, after the
middle, and at the end of the intervention period). The OERS measurement instrument (see
Appendix 4) serves to observe the basic emotions of joy, fear, anger, and sadness and to record
the general attention of participants in the group setting. The scientific staff observed the en-
gagement with the Moflin for 45 minutes each during the participating observation. This corre-
sponds to nine assessment sheets with an observation period of 5 minutes each. The described
emotions and general attention are recorded categorically ("never," "<16 seconds," "16-59 sec-
onds," "1-3 minutes," ">3 minutes"). For the evaluation of the data, the mean values of the
individual categories were used (corresponding to "0 seconds," "8 seconds," "38 seconds," "120

seconds," "240 seconds").

The OERS is particularly suitable for observing emotions in persons with dementia by trained
observers. To illustrate the emotions, some examples are given below. For example, the emo-
tion of joy is not only recorded when laughing and smiling, but in the presence of a dementia-
related illness also when singing or kissing and petting as gestures is observed. Anger shows
through physical aggression, cursing, furrowed brows, or distancing gestures. Fear shows up
non-verbally in dementia-changed persons through repetitive movements, squinting eyes, or
restlessness. Sadness is generally shown by crying, sighing, or a head leaning into the hand with
a downward gaze. Persons are described as attentive who participate in the event, direct their

eyes to others or the Moflin, and react through language or movement.

The observation of emotions is generally more precise and accurate if the observers have had

the opportunity to get to know the individual emotional expression of a person. This applies



particularly to persons with dementia or other, particularly psychiatric illnesses, as the expres-

sion is then often reduced or shaped by the illness.

3.2.3 Behavior (TO, T2, T4, TS)

As an indicator for stress-associated behavior, the standardized assessment instrument CMAI
(Cohen-Mansfield Agitation Inventory) was used. The measurement instrument records the
frequency of agitated and challenging behavior (e.g., pacing, verbal aggression, repeated
sentences or questions, hoarding objects, screaming, hitting). Staff indicated the frequency of
occurrence within the last two weeks for each of the 29 listed behavioral characteristics:
"never," "less than 1x per week," "1x or 2x per week," "several times weekly," "1x or 2x daily,"

nn

"several times daily," "several times per hour." In doing so, it should be disregarded whether a

cause/explanation existed for the corresponding behavior.

To capture the social participation of residents, a questionnaire with three items created within
the framework of this study was used. Just like the CMAI, the questionnaire on social
participation was recorded by the staff of the facility at four time points, at the beginning, after
14, 28, and 42 days. Staff were asked to indicate on a 5-point Likert scale how frequently the
participants had taken part in joint activities with other residents and how frequently they had

n.n

conducted conversations with others in the last two weeks (scale: "never," '"rarely,"

nn nn

"sometimes," "often," "very often"). Additionally, they were asked whether the resident

currently appears rather socially withdrawn in daily life (scale: "not withdrawn at all," "rather

nn nn nn

not withdrawn," "somewhat withdrawn," "rather withdrawn," "strongly withdrawn").

3.2.4 Long-term Bonding

To verify the long-term bonding of participants with the Moflin, the development of emotions
and attention posture observed during the Moflin Cafés, as well as reports from staff and rela-
tives, and sensor data from the Moflin app are used. At the end of the second and third Moflin
Cafés, the Moflins were each connected via Bluetooth to the smartphone of a person from the
research team, and usage data were downloaded. The collected data show on how many days
and how frequently/intensively participants engaged with the biomorphic robot. Data triangu-
lation, i.e., the use of different data sources to test the hypotheses, increases the validity of the

results.

3.2.5 Staff Survey
The survey of staff involved in the study (see Appendix 5) took place during structured online
interviews. 90 minutes were set for the interviews per facility, with staff being interviewed

jointly. The interviews consisted of two parts. First, all participating residents of the facility

8



were discussed one by one to capture staff observations on emotions, behavior, and long-term
bonding beyond the quantitatively collected data. Staff were first asked how they had generally
experienced the respective resident during the 50-day project duration. Answers to open ques-
tions were recorded in writing by the scientists. On a 4-point Likert scale, they were then asked

to estimate how frequently a person on average engaged with the Moflin within the 50 days

nn nn nn

(scale: "rarely," "sometimes," "often," "always"). Additionally, it was recorded how the respec-
tive resident engaged with the biomorphic robot, u.a. by addressing it, petting it, or taking it
within the facility. Staff were also asked how frequently they could observe the emotions of
joy, fear, anger, and sadness as well as attention on the Moflin in participants. A 5-point Likert

nn

scale from "Not at all/very rarely" via "rather rarely," "somewhat," "rather often" to "very often"
was used. This query served data triangulation, more precisely the comparison of data on the
emotional experience of participants during the Moflin Cafés collected by the scientific observ-
ers, which had given insight into the handling of the Moflin in the group setting and the emo-
tions experienced therein on 3 days out of the 50-day intervention period. Staff were addit-
ionally asked whether and how the emotions of the individual persons had developed over time,
e.g., decreasing, remaining constant, or increasing. In addition, staff had the opportunity to
describe other observed effects on emotions and behavior (including social and sleep behavior)
that they attributed to the Moflin. It was also asked whether the Moflin had a calming effect on
persons in their opinion, whether residents had built a bond with the biomorphic robot over the
intervention period, and what was decisive for this in their view. Additionally, they were asked
to recall so-called direct quotes, i.e., original statements from participants about the Moflin or
their well-being in engagement with the Moflin. It was also asked whether they had received
information from third parties (e.g., doctors, psychologists) about the impacts of the Moflin on
certain persons. Finally, they were asked to rate the benefit of the Moflin for the well-being of
the respective participant on a 4-point Likert scale from "very high" via "rather high" and "ra-
ther low" to "very low." In the second part of the survey, then, independently of the individual
residents, the experiences of staff within the framework of the study were discussed. Of interest
here was, among others, how the use of the Moflin had affected their work. Both relief and
burden caused by the use of the Moflin in daily work were recorded. In summary, staff were
asked to estimate the benefit of the Moflin for a) the residents, b) their work, and c) the facility

nn

(scale: "very low," "rather low," "rather high," "very high"; explanations were recorded accord-
ingly) and to indicate whether they would like to use the Moflin in their work in the future.
Conditions influencing the use of the Moflin, such as framework conditions or groups of resi-

dents for whom the Moflin is particularly suitable, were also discussed.



3.2.6 Relatives Survey

To include the perspective of relatives of the residents participating in the study, they were
asked to participate in a standardized online survey after the completion of the intervention.
One of the five facilities wished for a print version of the questionnaire for personal and postal
distribution to the relatives. The other four facilities used email communication to send the link
to the survey. The survey was implemented via the GDPR-compliant platform LimeSurvey.
Relatives were asked about their relationship, whether the resident previously had pets, and
how frequently they had personal or telephone contact with the resident during the intervention
period. It was asked whether they could experience the resident in engagement with the Moflin
or whether the resident had reported on it, and if so, how the resident engaged with the Moflin.
Corresponding to the query in the staff survey, relatives were also asked about the emotions
shown and their development during the intervention period for purposes of data triangulation.
Equivalent to the staff survey, observed positive effects of the Moflin on the emotions and
behavior of the resident were also asked in this survey, and direct quotes of the resident about
the Moflin or their well-being through the Moflin were recorded. Finally, relatives were also
asked to indicate the benefit of the Moflin for the well-being of their relative on the same 4-

point Likert scale.

3.3 Research Ethical Aspects and Data Protection

In conducting the study, the relevant research ethical and data protection principles were
considered. Participation in the investigation was voluntary and based on informed consent.
Participants were informed about the purpose and procedure of the study and their rights before
the start of data collection. It was pointed out that participation could be terminated at any time

and without giving reasons, without any disadvantages arising therefrom.

The collected data were treated confidentially and used exclusively for the scientific purposes
stated within the framework of the investigation. To maintain confidentiality and protect the
identity of participants, the biomorphic robots used within the intervention were each provided
with a three-digit identification number. The assignment between the IDs and the identities of
the participants was documented in a separate list and stored separately from the research data.
The assignment list was accessible only to authorized persons of ILAG; the manufacturer had
no access to the names or personal data of the participants at any time. All personal data were
anonymized and evaluated in aggregate form. Data collection and processing were carried out

in consideration of the provisions of the General Data Protection Regulation (GDPR). Access

10



to the research data was limited to the persons necessary for the conduct and evaluation of the

study. After completion of the investigation, the personal data will be deleted.
3.4 Methods

The collected quantitative data were evaluated using the statistical software Jasp and R. The
statistical methods are reported in each results chapter. In principle, detailed individual data —
e.g., the nine assessment sheets of the OERS per Moflin Café each — were condensed during
data preparation so that a few meaningful values per test person/Moflin were available for fur-
ther analyses. In particular, the log data of the Moflins were initially summarized into indices,
as they contained very detailed records (sometimes over 2,000 data sets per Moflin). The focus
was here on the number of interactions, which were added (sum of addressing and petting in
the respective body postures of the Moflin) and aggregated into arithmetic means per day.
Where, as a result of the concept of data triangulation, various data sources were available for
the central constructs (e.g., emotions, calming, interaction frequency), these were reconciled
(e.g., statements on emotions by staff and relatives as well as OERS) and the corresponding
variables varied in calculations, e.g., for interaction frequency both the statement by staff and
log data were used, or regarding the cognitive condition both the estimate by staff and the var-
iable regarding the presence of a dementia diagnosis. Due to the sample size, dichotomous var-
iables were sometimes formed, which condensed the data into two categories (e.g., the staff
statement regarding the frequency of Moflin use; age below or above the sample mean, etc.).
This allowed for further inferential statements to be obtained in cross-tabulations. For the metric
variables, a non-parametric method (Mann-Whitney-U-Test instead of ANOVA/T-Test) had to
be used, as none of the analyzed variables was normally distributed. To gain a more realistic,
supplementary impression of the daily life of the residents in addition to the special situation of
the Moflin Café, staff and relatives were also asked in the respective surveys of this target group
to give an overall assessment of the OERS emotions and their development in the project
course. Recorded statements from staff from the closing survey as well as free-text fields from

staff and relative surveys were analyzed content-analytically as qualitative data.

4. Results

4.1 Sample Description

The sample consisted of 50 female and male residents of care homes. Table 1 shows sample
characteristics. The mean age at the end of the study was 85.72 years; the youngest person was
65 and the oldest was 97 years old. 43 study participants were female, seven male. 24% had no

cognitive impairment according to the staff's assessment, 42% had a mild cognitive impairment,
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and 32% had a moderate cognitive impairment. In one case, no information is available. 50%
of the participants had a medical diagnosis of dementia, 42% did not. In four cases, no
information on the dementia diagnosis is available. The assessment by qualified staff in the
facilities is very valuable at this point, as there can be a long time between the appearance of
cognitive impairments and the actual diagnosis. There is a close and highly significant
correlation between the dementia diagnosis and the cognitive status (y*> = 13.31; p < 0.001).
There was no significant correlation between age (in two categories: above/below the sample

mean) and cognitive impairment (dichotomous) (%> = 0.166; p = 0.683).

Table 1: Sample Description

Sociodemographics

Age (mean (SD'; min-max)) 85.72 (7.39; 5-97)

Female, n (%) 43 (86.00)

Cognitive impairment, n (%)
none 12 (24.00)
mild 21 (42.00)
moderate 16 (32.00)

Medical dementia diagnosis, n (%) 25 (50.00)

Other illnesses (selection of relevant conditions), n (%)
Depression 10 (20.00)
Anxiety disorder 44 (8.00)
Hypertension 39 (78.00)
Heart diseases and further 22 (44.00)
cardiovascular diseases

Vision, Hearing, and Speech Impairments, n (%)
Vision impairments 38 (76.00)
correctable 35 (70.00)
pronounced 3 (6.00)
Hearing impairments 11 (22.00)
correctable 8 (16.00)
pronounced 3 (6.00)
Speech impairments 3 (6.00)
correctable 2 (4.00)
pronounced 1(2.00)

Pet owners in the past, n (%) 33 (66,0)

1SD = Standard Deviation
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The participants were additionally impaired by a series of illnesses, some of which may be
relevant in connection with the use of the Moflin. In the area of psycho-neurological illnesses,
these are in particular depressions and anxiety disorders; a total of 12 persons were affected,
two of whom had both conditions. Heart or cardiovascular illnesses affected 22 persons; 39
residents suffered from hypertension. If the Moflin brings calming and mood-lifting potential,
this has high relevance in the sample to support the therapy of the empirically found illnesses.
35 persons (70% of the sample) had a vision impairment that is sufficiently correctable with
glasses or aids; three persons had a pronounced one and 10 persons no vision impairment. For
two persons, no information is available. Hearing impairments played a much smaller role in
the sample. Eight persons could sufficiently correct their hearing impairment with a hearing aid
or aid; three persons suffered from a pronounced hearing impairment, just under three-quarters
of the study participants (37 persons/74%) had no hearing impairment. In the case of impair-
ment in hearing the Moflin sounds, the volume was increased; in individual cases, they were
not perceivable in communal rooms. For two persons, no information on hearing impairment is
available. Only for three persons were speech impairments attested by the facilities, which were
assessed as correctable in two cases. For four persons, no information on speech impairment is

available.

Finally, the person questionnaire also recorded whether the participants previously had a pet
and if so, which one. 33 persons (2/3) had kept pets, 12 persons had not, for five persons no
information was made. It was known to the facility staff that 17 persons had kept dogs; 16
persons had lived with cats. Other animals mentioned were mainly birds including chickens.

Two persons were owners of hamsters, one person of a rabbit.

4.2 Person-Related Influencing Factors

This section deals with the question of whether characteristics of the person influence the fre-

quency of Moflin use.

If participants are divided into persons with no or mild cognitive impairment and persons with
moderate cognitive impairment, a significant correlation with the frequency of Moflin use is
shown (¥2=5.993; p=0.014). The frequency of Moflin use, originally indicated by staff, was
also dichotomized. The dichotomization of the variables enables sufficient cell occupation (at

least 5, with one exception) in the cross-table.
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Table 2: Cognitive Impairment and Frequency of Use (Staff Survey)

Moflin use rarely or Moflin use often or Total
sometimes always
21 31

No or slight cognitive 10
impairment

Moderate cognitive 10 4 14

impairment

Total 20 25 45

The frequency of Moflin use was alternatively operationalized by the log data variable "Daily
Average Addressing/Petting" and thus calculated as a dependent variable (AV) a Mann-Whit-
ney-U-Test with the cognitive status (no or mild vs. moderate impairment), which was not sig-
nificant (U=324.0; p=0.207). However, if the named continuous log data variable is divided
into two categories (Daily Average Addressing/Petting smaller than sample mean vs. greater
than sample mean), it results that persons with moderate cognitive impairment significantly less
often address or pet the Moflin than those with mild or no impairment (¥2=5.800; p=0.016)

(Limitation: one cell occupation is also here below the minimum frequency of 5).

Table 3: Cognitive Impairment and Frequency of Use (Log Data)

Addressing/stroking Addressing/stroking
Daily average less than Daily average greater
sample mean than sample mean

No or slight cognitive
impairment

Moderate cognitive
impairment

Total

Besides cognitive impairments, it was also checked whether previous pet ownership influences
the frequency of Moflin use, but no significant correlation was found (¥2=1.759; p=0.185).
4.3 Effect of the Moflin on Behavior

The following presents results on the target variables and classifies them in their significance

for Hypotheses 1-5.

4.3.1 Social Participation
Data on the social participation of residents was collected from the survey "Social Participation"

at four collection points (10, t2, t4, and t5 — simultaneously with the CMAI). Additionally, at
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the end of the intervention, both staff and relatives were asked whether engagement with the

Moflin had impacts on being with others (worsened, constant, improved).

The questionnaire on social participation recorded how frequently the resident participated in
social activities and how frequently she/he held conversations with other persons during the
collection period. In a third item, it should be judged in summary to what extent the resident
appeared socially withdrawn. Those surveyed were the staff of the care facilities. The score
from the item on withdrawn-ness was inverted to form a sum index per collection point from
the three items (possible points per item: 0 to 4; i.e., sum index: 0 to 12). The development of

the Social Participation Sum Index over the four collection points shows the following table.

Table 2: Development of Social Participation

_ Social Participation TO | Social Participation T2 | Social Participation T3 | Social Participation T4

a5 as a5 a5
Arithmetic mean 8.511 8.889 8.578 8.956
Standard Deviation 2.809 2.613 2.880 2.654
1 3 2 3

12 12 12 12

Between TO and TS5, the Sum Index Social Participation increases by 0.444 points. This means
an improvement in social participation from the first collection point before the start of the
project to the last collection point immediately before the end of the project. Since the prereq-
uisites for a t-test with repeated measures are not met (no normal distribution of the mean-
difference; Shapiro-Wilk test: W=0.9393, p= 0.020), a Mann-Whitney-U-Test was calculated.
Accordingly, the mean difference of the Sum Indexes Social Participation between TO and T5

is significant at the level o =0.1 (U=155.0, p=0.087).

To evaluate the statements from staff and relative surveys regarding the estimated development
of the social participation of residents, a variable "Being Together" was formed. Table 5 shows

first the estimate of staff, Table 6 the estimate of relatives for the closing survey.
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Table 3: Staff Estimate Social Participation (Closing Survey)

Being together | __Frequency| %/ Valid %
0 0 0

Worsened 0

|Worsened |

29 58.0 63.0 63.0
17 34.0 37.0 100.0
Missing a 8.0

50 100.0

Table 4: Relatives’ Estimate Social Participation (Closing Survey)

|__Frequency| % \Valid%| ___Cum.%
1 2.0 4.2 4.2

Being together

| Being together _

21 42.0 87.5 91.7
2 4.0 8.3 100.0
Missing | 26 52.0

50 100.0

In a further step, it was investigated whether there is a correlation between the frequency of
Moflin use and the development of being together with others (comparison constant and im-
proved). Due to the larger sample, the corresponding variable for "Being Together" from the

staff survey was used.

Table S: Correlation frequency of use and development of being together with others

Being together: Being together: Total
constant improved

Moflin use rarely or 17 2 19

sometimes

Moflin use often or

12 14 26
always

Total 29 16 45

A clear, statistically highly significant correlation between the frequency of Moflin use and the
improvement of being together with others according to the staff's estimate is shown (¥2=8.991;
p=0.003). The effect size measure Cramer’s V is 0.447, which shows the strength of the corre-

lation as medium to rather high.

Further indications of how the Moflin affected the social participation of residents are given by

the free-text answers from the closing survey of staff.
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Reports on Social Participation

It was reported, for example, that persons took the Moflin "24/7 to all activities, to card ga-
mes, to music events" (P2, 1.1-2) to "city walks or sports" (P28, 1.3). Participants were "totally
proud" and showed the Moflin "to the others like a pet. [...] They knew it wasn't real, but
treated it so" (P2, 1.3-5). In other participants, the Moflin became a "status symbol" (P39, 1.

3) and created the feeling: "I am something special" (P.39, 1.3)..

Residents used the Moflin specifically to come into conversation with fellow residents. For
example, they took the Moflin visibly in a rollator or bag as a "conversation opener" (P34,

1.8), initiated conversations in this way and "were also more often addressed" (P19, 1.4)

Also, within the group of participants in the Moflin study, it came to more frequent interac-
tions in lounges and on the corridor according to reports. A "sense of belonging" (F8, 1. 15)
to the group of Moflin owners and holders was created. For example, in one facility, a "game
troop" (P22, 1. 2) of three residents formed who met regularly with their Moflins for joint
engagement. But even beyond the study participants and even residential areas, the Moflin

promoted interactions, as it "strengthened self-confidence" in some cases (F8, 1.26).

In one case, staff reported that a resident had literally "hidden in the closet" (P8, 1. 7) before
participating in the Moflin study, because she fundamentally shunned participating in events
with others in the facility, as they were "too loud and too much" (P8, 1. 8). Before using the
Moflin, her basic mood was also described as very sad, and almost daily crying was reported,
which stopped since she had the Moflin. From the staff's view, "the little animal provided the
opportunity to forget stress." The resident gladly participated in the Moflin Cafés, engaged a
lot alone with the Moflin in her room, but also occasionally began to come into contact with
other study participants and met, for example, for playing "Man-Don't-Get-Angry-Now"
(Mensch érgere dich nicht).

Beyond the interaction of residents with each other, there were also participants who "had a
value because they thereby had contact possibilities with the staff" (P3, 1. 7-8). The Moflin

also served here as a "conversation hangar for exchange" (P3, 1. 8).

Besides the many positive effects on being together with others in the care facility, there were
occasionally also reports of "envy" (P22, 1.5) or fellow residents who referred to the Moflin
as "children's stuff" (P39, 1.6), which occasionally influenced the joy in engaging with the
Moflin. It was also occasionally reported that participants got up from the table earlier than

usual during the joint meal to see after their Moflin.
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For persons who were fundamentally described as extroverted and open, the Moflin had less

impact on social participation from the staff's view.

Based on the presented results, Hypothesis H4: "Staff and relatives experience the

residents as more socially active" can be confirmed.

4.3.2 Agitation
The analyses on Agitation and Restlessness vs. Calming use results from the instruments

CMAL, Staff Survey, and Relatives Survey.

For evaluations using the CMALI, the 29 individual items of each measurement point (t0, t2, t4,
and t5) were each combined into sum indices per measurement point. On average of the partic-
ipants (45 valid cases over all four measurement points), it shows that these sum values decrease

from measurement point to measurement point:

Table 6: Development of agitation over the intervention period

[ |cmaisumTo CMAI Sum T2 CMAI Sum T3 CMAI Sum T4

45 45 45 45
Sutipstinean 10.27 9.44 7.98 7.22
Standard Deviation 8.97 8.55 7.67 8.00
0 0 0 0
33 29 34 30
11.00 10.27
10.00 944
9.00
7.98
8.00 792
7.00
6.00
5.00
4.00
CMAI t0 CMAI t2 CMAI t4 CMAI t5

= Arithmetic Mean

Figure 2: Development of Agitation over the Intervention Period
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The sum values are not equally carried by all 29 CMALI items. Rather, there are some items that
receive relatively high values across the four measurement points and others that play only a

minor or no role at all. Behaviors that are particularly frequently shown are:

Cl: Pacing, aimless wandering
C5:  Constant, unmanageable seeking of attention or help
C6:  Repeated sentences or questions
C18: Complaining, moaning
C19: Negativity
Looking across the measurement points, it falls into eye that the "ranking" of these items re-

garding the height of their mean value over the 50 test persons changes over time.

Table 7: Ranking of the Five Most Frequent Agitated Behaviors over Time

Time Stamps

Rankmg of the Five

Most Frequent Agltated

Behaviors

1. Most frequent C5 Help C19 Negativity C19 Negativity C1 Wandering

C19 Negativity C18 Complaining  C6 Questions C6 Questions

_ C18 Complaining C5 Help C18 Complaining  C19 Negativity

C6 Questions C6 Questions C1 Wandering C18 Complaining

5. Least frequent C1 Wandering C1 Wandering C5 Help C5 Help

Before the deployment of the Moflin, seeking help and negativity were reported by staff as the
most frequent agitated behaviors. While negativity remained the most frequent behavior for
another four weeks, aimless wandering and repeated sentences and questions were reported
most frequently at the end of the intervention instead of seeking for help — both behaviors on
which the Moflin has hardly any influence, as they are in direct connection with symptoms of

old age forgetfulness and dementia-related changes.

Example for the courses of individual items are the item C18: Complaining, moaning (contin-
uous decrease of values over time) and the item C1: Pacing, aimless wandering (essentially

equal level of values over time) shown in the following.
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Table 8: Agitated Behavior Complaining over Time

_ C18 Complaining TO C18 Complaining T2 C18 Complaining T3 C18 Complaining T4

43 43 43 43

Arithmetic mean 1.53 1.35 1.16 1.02
Standard Deviation 1.72 1.67 1.57 1.54
0 0 0 0

6 6 5 6

Table 11: Agitated Behavior Wandering over Time

C1 Wandering TO C1 Wandering T2 C1 Wandering T3 C1 Wandering T4

a4 a4 a4 44

Arithmetic mean 1.02 1.11 1.09 1.09
Standard Deviation 1.69 1.59 1.52 1.54
0 0 0 0

6 6 6 6

For the inferential statistical investigation of the development of the total CMAI from the
existing state before the start of the study to the end of the study, analyses with repeated
measures of t0 and t5 were conducted; additionally, the difference from the sum indices at time

points t5 and t0 was formed.

Since the target variables are not normally distributed, a Mann-Whitney-U-Test for related sam-
ples (repeated measures, respective CMAI sums to t0 and t5) was calculated with the hypothesis
that the sum value to t5 is smaller than the sum value to t0. This hypothesis can be accepted at
significance level 0=0.05 (U = 209.5, p = 0.0002574). The agitated behavior of the project
participants has thus significantly decreased during the project period. Even for residents with
a dementia diagnosis, another Mann-Whitney-U-Test for related samples also confirmed the
hypothesis that the sum value of agitated behavior according to CMAI decreased by the end of
the project (U =209.5, p-value = 0.000).

Hypothesis H3 "Residents with dementia-related changes show significantly fewer agitated
behaviors during the use of the Moflin than before" is thus provisionally confirmed regarding
the decrease of agitated behaviors. What role the Moflin plays in this, will be examined more

closely in the following.

4.3.3 Influencing Factors for Agitation
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First, let two essential properties of the test persons be considered with the cognitive status as
well as age. For this purpose, a dichotomous (two-valued) variable was formed from the
difference of the CMAI sums between t5 and t0 (see above). This divides the sample into
persons for whom the CMALI in t5 shows a lower sum index than in t0 (i.e., the persons showed
less agitated behavior in t5 than in t0), and persons for whom the CMAI sum index in t5 is
greater than or equal to that from t0 (i.e., the behavior remained constant in t5 or was more
agitated than in t0). To which of the two groups a person belongs does not significantly correlate

with the presence of a cognitive impairment (32=0.4215; p=0.516):

Table 9: Correlation Agitation and Cognitive Impairment

CMAL: CMAL:
T5 not calmer than TO T5 calmer than TO

No cognitive impairment

Slight or moderate
cognitive impairment

Total

In contrast, we found a significant correlation for the development of agitated behavior with
age (also dichotomously measured: Age lower or higher than the average age of the sample):
of the 15 persons with constant or increased agitated behavior, a disproportionately large
number are above the sample mean of 85.72 years (¥2=6.667; p=0.010); Limitation: one cell
occupation is smaller than 5. The effect size measure Cramer’s V is 0.385, corresponding to a

medium correlation.

Table 10: Correlation Agitation und Age

CMAI: CMAI:

T5 not calmer than TO T5 calmer than TO Total
Age up to 85 years 18
(below the mean)
Age over 85 years 27
(above the mean)
Total 45

...and what role does the Moflin play?
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The estimate from the staff survey regarding the frequency of Moflin use was summarized into

a dichotomous variable with the expressions: rarely/sometimes; and frequently/always.

The check of whether the two resulting person groups systematically differ regarding the
development of agitated behavior (CMAI) is conducted with an analysis of variance (ANOVA)
or, in the case of two groups as in the present case, with a t-test, given the prerequisites (normal
distribution of the dependent variable CM Al-difference T5-T0, homogeneous variances in both
groups). Since these prerequisites were not present (Shapiro-Wilk test for normal distribution:
W=0.915, p=0.003), a Mann-Whitney-U-Test was calculated with this dichotomous variable as
factor and the difference of the CMAI sums from T5 and TO as dependent variable. Here,
however, it could not be confirmed that more frequent Moflin use coincides with a decreasing

CMALI sum value (U=211.5, p=0.598).

Neither did the calculation of a Pearson correlation of the (metric) Moflin log data variable
"Daily Average Addressing/Petting" with the difference of the CMAI sums show a correlation
between frequency of use and decrease of agitated behavior (r=0.018; p=0.907). Similarly,
neither did the mean daily "sleep times" of the Moflin according to log data (r=0.086; p=0.574),
the mean daily interactions in Bonding-mode (Natsuki-mode) (r=0.024; p=0.875), nor a (by the
staff of the facilities attested) bond to the Moflin (r=-0.027; p=0.860) show a correlation with

the decrease of agitated behavior.

It is to be considered content-wise that the CMAI measures the occurrence of challenging
behavior by its type and frequency. In this sense, it is also a measure for the calm vs. restlessness
that a person develops, particularly as a result of a dementia disease, but the behavioral
characteristics measured with the CMALI are not the only "restless" behaviors or states that a

person exhibits.

In connection with the effect of animal robots (see above), it is often spoken of as "calming."
So common this term is in everyday use, so rarely is it defined. Even if one regards it as the
opposite of "arousal," the debate on the pharmacological treatment of anxiety or arousal states
already shows that there are apparently different aspects in the "calming" effect, not all of which
are seen as desirable (e.g., "sedation" of Alzheimer's patients). It is therefore not surprising that
no significant correlation was found between an improvement of the CMAI with its very
concretely defined behavioral descriptions and the general estimate of staff whether the Moflin

had a calming effect on a resident (¥2=0.1162; p=0.281).
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Staff may have other aspects in mind in the context of the term "calming," which shape their
care relationship with the resident; possibly also the categories established in the quality audit
of care for well-being. The following table shows that the staff's estimate regarding the
frequency of Moflin use and a — however interpreted — "calming," probably in the sense of a
beneficial effect on the well-being of the resident, shows a significant correlation (32=9.657;

p=0.002).

Table 11: Correlation Calming and Frequency of Use (Staff Survey)

_ Staff: Moflin not calming | Staff: Moflin calming
Moﬂm. use rarely or 9 10 19
sometimes
always

Although the same analysis for the sub-sample of persons with a dementia diagnosis does not

become statistically significant (}2 2.5; p=0.114), the eight demented persons who engage
frequently or always with the Moflin are however unanimously attributed a calming effect of

the Moflin. The effect size measure Cramer’s V is V=0.471.

That staff estimate the frequency of Moflin use very accurately is shown by a rather high,
significant correlation of r=0.546 (p=0.000) between their statement and the log data, here:

average daily number of addressing and petting events.

4.3.4 Sleep Behavior

Hypothesis H5 also contains a statement on the improvement of sleep behavior. This cannot be
confirmed by our findings. Sleep is generally not a problem to be improved according to
consultation with the staff of the facilities. The corresponding quantitative statement from the

staff survey shows the following table:

Table 12: Development of Sleep over the Intervention Period (Staff Survey)

Sleep Behavior m— Valid %
Unchanged 92.0 100.0 100 0

4 8.0

50 100.0

There are no insights from the relatives survey on this, as this group of interviewed persons

does not experience the residents during the time of falling asleep/sleeping.
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4.4 Effect of the Moflin on Emotions
The recording of the emotional state and development of the study participants was based on

three methodological pillars:

1. Observation of emotions by the research team during the Moflin Cafés at three time

points using OERS (quantitative recording of joy, sadness, fear, anger, and attention)

2. Survey of staff on the frequency and development of observed emotions during en-

gagement with the Moflin in the intervention period

3. Survey of relatives on the frequency and development of observed emotions during

engagement with the Moflin in the intervention period

4.4.1 Findings on the OERS

Of the 50 participants, 32 persons participated in all three Moflin Cafés. For 18 persons, there
were occasional dropouts due to illness or uneasiness. The mean values in the following tables
mean a time period in seconds in which the respective emotion was recorded in a 5-minute
period (see Chapter Study Design). Per Moflin Café there were nine such 5-minute periods,
whose values (mean of the categories from the OERS, see above) were combined into an

arithmetic mean (in the tables: M) for each emotion.

Table 13: Development of Joy in the Intervention Period

Joy Mean TO Joy Mean T3 Joy Mean T6

32 32 32

Arithmetic mean 124.84 138.52 131.62
Standard Deviation 74.42 86.51 83.07
1.78 7.78 0.00

241 241 241

The observed joy (e.g., laughing, smiling) was already at a rather high level of an average of
just over two minutes per 5-minute period at the beginning; increased at the middle Moflin Café
and sank slightly again at the third meeting. The first meeting included the handover of the
Moflins, to which the residents reacted very differently. While many showed joyful surprise,
others rejected the Moflin and expressed correspondingly less joy. The last meeting was also

characterized by the farewell of most participants to their Moflin.
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Regarding further emotions, a similar picture is shown for fear and anger. Both emotions be-

gan and remained at an overall very low level.

Table 14: Development of Fear in the Intervention Period

S lreavemTo  reareants | FearmeanTs
335 0.08 015
13.26 0.26 0.54
m 7522 0.89 267

Table 15: Development of Anger in the Intervention Period

| |AmgerMeanTo  lAngerMeanT3 | AngerMeanTe
0.68 0.30 0.18
2.24 0.89 0.55
m 12.67 4.22 2.67

Sadness was observed somewhat more frequently, however also in a range of under 10 seconds
per 5-minute period. Especially the emotion of sadness can occur in the course of biography
work within the framework of the intervention. In the case of the Moflin, participants, for ex-

ample, remembered former pets that had died or they could no longer keep.
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Table 16: Development of Sadness in the Intervention Period

| [sadnessMeanTO |SadnessMeanT3 | SadnessMeanT6
734 320 5.60
18.14 10.92 13.85

The general attention posture, which is also recorded on the OERS, increased slightly towards

the second meeting and decreased slightly at the third meeting.

Table 17: Development of Attention in the Intervention Period

| |atentionMeanTO | AttentionMeanT3 | Attention MeanTé |
220.86 234.07 231.33
43.41 17.54 23.73
m 75.33 166.83 146.89
m 241 241 241

Positive emotions and a high attention posture as postulated in H1 can thus be confirmed from

the observation results of the Moflin Cafés with the OERS instrument.

4.4.2 Influencing Factors for Emotions

Which factors have an influence on the observed emotions on the OERS?

Against the background of the marginal relevance of the emotions anger, fear, and sadness, the
following analyses are limited to joy and attention. As essential characteristics of participants
in the sense of this study, an attested dementia as well as again the frequency of Moflin

interactions are considered.

The presence of a dementia diagnosis has no impact on the mean value of joy over all three

Moflin Cafés. The difference between the two groups was checked with a Mann-Whitney-U-
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Test due to violated prerequisites for a t-Test. There showed to be no significant difference
between Group 0 (persons without dementia diagnosis, n = 21) and Group 1 (persons with

dementia diagnosis, n = 21), U =234, p=0.753.

With a look at the mean value for attention over all three Moflin Cafés, however, a significant
difference between Group 0 (n=21) and Group 1 (n=21) is shown at level =0.1 (U=280,
p=0.0948). This means that persons without a dementia diagnosis have a significantly higher

attention according to OERS over the three Moflin Cafés..
...and what role does the frequency of Moflin use play??

The investigation of the frequency of Moflin use, collected in the framework of the staff survey,
shows no impact on the mean value for joy over all three Moflin Cafés. The Mann-Whitney-U-
Test showed no significant difference between Group 0 (persons with Moflin use
rarely/sometimes, n=18) and Group 1 (persons with Moflin use frequently/always, n=26),
U=179, p=0.193. The frequency of Moflin use seems, however, to have an impact on attention
over all three Moflin Cafés. Persons who use the Moflin frequently or always are more attentive
than persons who use the Moflin rarely or sometimes. The difference between Group 0 (n=11)

and Group 1 (n=24) becomes significant at level =0.1 (U=82, p=0.0778).

To supplement the estimate of the emotional level and emotional development in the Moflin
Cafés with further information on observed emotions in daily life, staff and relatives were also

asked about this.

4.4.3 Observed Emotions (Staff Survey)
Staff (and also relatives) estimated the frequency of shown emotions during engagement with
the Moflin in daily life on a scale from 0="not at all/very rarely," via 1="rather rarely,"

2="somewhat," 3="rather often" to 4="very often" (see Chapter Study Design).
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Table 18: Observed Emotions (Staff Survey)

000 g g [ s | harar ]

2.702 0.043 0.109 0.023 2.744
mean

1.334 0.206 0.379 0.153 1.449
Deviation

The results show that staff also experience in daily life with persons during engagement with

the Moflin most frequently the emotion of joy and participants as attentive.

The development of observed emotions over time was recorded using the selection options

"decreasing,

23-27).

constant,”" and "increasing." The results are found in the following tables (Table

Table 19: Development of Joy over Time (Staff Survey)

Joy | Frequency| %[ \Valid%

8 16.0 17.8 17.8
24 48.0 53.3 71.1
13 26.0 28.9 100.0
Missing | 5 10.0
50 100.0

Table 20: Development of Anger over Time (Staff Survey)

__Frequency| %l \Valid%
5

Anger

10.0 13.9 13.9
30 60.0 83.3 97.2
1 2.0 2.8 100.0
|Missing | 14 28.0

50 100.0
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Table 21: Development of Fear over Time (Staff Survey)

[Fear | Frequencyl %] __Valid%

Decreasing 5 10.0 14.3 14.3
Constant 29 58.0 82.9 97.1
Increasing 1 2.0 2.9 100.0
15 30.0
50 100.0

__Frequency| %] \Valid%
5

Decreasing 10.0 13.9 13.9
Constant 31 62.0 86.1 100.0
Increasing 0 0.0 0.0 100.0
14 28.0
50 100.0

__Frequency| %l \Valid%
11

Decreasing 22.0 25.6 25.6
Constant 30 60.0 69.8 95.3
Increasing 2 4.0 4.7 100.0
7 14.0
50 100.0

Of the 26 participants in the relatives survey, between 5 and 8 persons did not express them-

selves about (individual) OERS-emotions. The valid values are at a similar level to the staff:
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joy and attention slightly below the scale expression "rather often," the emotions anger, fear

and sadness below "rather rarely.

21 18 18 18 20
AR 2.667 0.111 0.056 0.167 2.600
mean
Ll 1.390 0.323 0.236 0.384 1.314
Deviation
0 0 0 0 0
4 1 1 1 4

The development of emotions in participants during engagement with the Moflin was estimated

by relatives as follows (Table 29-33):

Table 25: Development of Joy over Time (Relatives Survey)

Joy | Frequencyl % __Valid%
6.0

Decreasing 3 14.3 14.3

Decreasing | -

7 14.0 33.3 47.6
11 22.0 52.4 100.0
|Missing | 29 58.0

50 100.0

Table 26: Development of Anger over Time (Relatives Survey)

5 10.0 35.7 35.7
9 18.0 64.3 100.0
0 0.0 0.0 100.0
|Missing | 36 72.0
50 100.0
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Table 27: Development of Fear over Time (Relatives Survey)

[Fear | Frequency| %[ __ \Valid%

Decreasing 6 12.0 42.9 42.9

Constant 8 16.0 57.1 100.0

Increasing 0 0.0 0.0 100.0
36 72.0

Total 50 100.0

Table 28: Development of Sadness over Time (Relatives Survey)

| Frequency| % Valid %
Decreasing 4 8.0 33.3 33.3
Constant 8 16.0 66.7 100.0

Increasing 0 0.0 0.0 100.0
38 76.0
Total 50 100.0

Table 29: Development of Attention over Time (Relatives Survey)

| Frequency| % Valid %
Decreasing 4 8.0 20.0 20.0
Constant 9 18.0 45.0 65.0

Increasing 7 14.0 35.0 100.0
30 60.0
Total 50 100.0

The relatives depict a somewhat more positive picture of the development regarding joy and

attention than the staff, but also represent a significantly smaller sample. For all emotions,

(for ordinal scaled variables); none was significant, however, the common responses with 10 to

19 cases are quite small:
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Table 30: Comparison Observed Emotions Staff and Relatives Survey

Emotion Jo Anger
(Development) v g
12 12 10 160

19

Rho (Spearman) 0.341 -0.408 -0.239 -0.428 -0.221

0.153 0.188 0.454 0.217 0.411

Overall, the joy of participants shows a positive trend, impairments of well-being remain at a
very low level or even decrease. H5 can be confirmed in this point.

These findings are rounded off by the summarizing estimate of staff and relatives on the bene-
fit of the Moflin for the study participants.

From the staff's view, 25 to 20 residents favor rather high to high benefit. Among the relatives,
half of those surveyed rate the benefit for their relative as rather to very high and the other half

the benefit as rather to very low.

Table 31: Estimated Benefit of the Moflin for Residents (Staff Survey)

for Residents
7

Very low

14.0 15.6 15.6

Verylow |

13 26.0 28.9 44.4
12 24.0 26.7 71.1
13 26.0 28.9 100.0
Missing | 5 10.0

50 100.0

Table 32: Estimated Benefit of the Moflin for Residents (Relatives Survey)

for Residents

7 14.0 26.9 26.9
6 12.0 23.1 50.0
7 14.0 26.9 76.9
6 12.0 23.1 100.0
| Missing | 24 48.0

50 100.0

There is no significant correlation found between the ratings of staff and relatives. Possibly,

different criteria for "benefit" are applied in the different perspectives.
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Table 33: Comparison Benefit of the Moflin Staff and Relatives Survey

-_ T =

Benefit of Moflin
for Residents
Staff and

0.3821

0.072 0.3754 0.078

Relatives Survey

4.5 Long-term Bonding/Interest in the Moflin

According to the staff survey, 32 of 50 residents (=78.1%) showed constant or increasing in-
terest in the Moflin. 9 persons showed decreasing interest, for another 9 persons no infor-

mation is available. The result supports Hypothesis 2.

Table 34: Development of Interest in the Moflin over the Intervention Period

Interestin Moflin | Frequency| %] Valid %
9 18.0 22.0 22.0

22 44.0 53.7 75.6
Increasing 10 20.0 24.4 100.0

Missing | 9 18.0
50 100.0

Of the 35 individuals with a minimum of 50 average instances of addressing or stroking Moflin
according to log data (sample mean: 293), for whom data on the development of interest in the
Moflin is available, 27 showed a consistent or increasing level of interest. This corresponds to
54 per cent of the total sample and thus puts the above finding—which also includes consist-

ently low levels of interest—into perspective.

Table 35: Correlation Frequency of Use (Log Data) — Development of Interest (Staff)

Staff: Interest in Staff: Interest in Staff: Interest in Total
Moflin decreasing | Moflin constant Moflin increasing
Addressing/

stroking 1 4 1 6
Daily average < 50

Addressing/
stroking 8 18 9 35

Daily average 2 50
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A comparable magnitude shows the estimate of staff whether the resident developed a bond to
the Moflin. This was the case for 52% of the sample, for 18% not; for 5 persons there is no

estimate.

Hypothesis H2 must therefore be relativized by the operationalization of the term interest with
the frequency of use. Realistically, according to our findings, not at least 75%, but something

over 50% of the persons showed interest in the Moflin until the end of the project period.

4.6 The Moflin as a Work Tool in Elderly Care

The staff of the five facilities were asked in a closing survey about their experiences during the
intervention period. The deployment of the Moflin brought both relief and burden of the work

with it.

Staff perceived the Moflin as relieving daily work, as it prompted conversations and interaction
and thereby "ensured liveliness" (E1, 1.1). This positive reason for conversation in daily work
was reported by staff in care, volunteer work, as well as social work. In social work, the Moflin
also provided an opportunity for biography work and ensured "beaming faces" (E3, 1.4) when
stories about experiences with pets were told. Staff noticed that the Moflin also had a positive
effect on their own mood. In addition, "interdisciplinary working was promoted, as the team
has come closer together" (E3, 1.6-7). They exchanged more intensively about the residents,

which benefited them.

As burdensome, the charging of the Moflins was occasionally described, "as they have to be
placed exactly in the tray" (BI, 1. 1). One interviewee found the beeping sounds annoying.
Where persons already had experience with biomorphic robots, it was described that the Moflin
"is no comparison to other electric little animals, where one first has to press a button and

change the battery" (E2, 1. 4).

Staff particularly appreciated having gained a new tool in elderly care with the Moflin, which
they can use flexibly in their work with residents: "Quick out of the cupboard and you have
something [...] small, fine, handy, practical" (ES, 1. 1-2). The Moflin is suitable from the staff's
view both for "individual engagement, if the interest is great, as well as for group engagement

with multiple residents" (E7, 1. 1-2).

Staff were also asked under which framework conditions and for which group of residents they
would use the Moflin in their work in the future. In one facility, it was reported that they see
the deployment of the Moflin for a limited period as promoting, as otherwise it becomes a

matter of course. In this facility, staff saw it rather as a "private matter to buy the Moflin" (E6,

34



1.1-2), while in the other four facilities there was interest to deploy the Moflin specifically after
the end of the study. In the conversation about the suitable residentry, various groups of persons
could be identified for whom the Moflin can be deployed particularly well from the staff's view.
These are on the one hand "lonely persons, which applies to 80-90% [of the residents]" (E9, 1.
1). The Moflin provided "affection" (E10, 1. 10) in individual engagement, but also possibilities
for interaction, where persons have difficulties coming into conversation with others. Further-
more, the Moflin is suitable for people "who benefit from having a task again" (E12, 1. 1). It
was about taking care of the Moflin, for example waking him up in the morning and bringing
him to bed in the evening, and also about teaching the Moflin something. They showed some-
thing to the Moflin and had the feeling that he imitated them, which gave them "feelings of
happiness and success" (F16, 1. 13-14). Additionally, the Moflin is suitable for "persons who
benefit from a status symbol" (E9, 1. 3) and from having "something of their own" (F16, 1. 6).
Generally, the Moflin is also suitable for all "who engage largely by themselves with the Mof-
lin" (E8, 1.2) and can take care of the charging independently.

In the course of the Moflin Cafés, it was experienced that persons sometimes had difficulties
distinguishing between a real animal and the Al robot. As a result, fears were triggered in indi-
vidual study participants of not being able to take adequate care of an animal. The prospect of
being alone responsible for the well-being and care of the Moflin then caused uneasiness. In
two cases, it was agreed that the Moflin lives in the station room instead of with the resident.
Both participants, however, wanted to spend time with the Moflin daily and had him brought
to them or picked him up, as if for "walking." Another person expressed great concern in the
first Moflin Café about being able to take care of the Moflin, showing great anger at the same
time that the house could be responsible for giving the animal into her hands, although she
could not care for it (Quote: "Should it spend its whole life in the dirt?"). This person, however,
understood in the following days that it is not a real animal and could build a bond, which does
her very good according to her own statement. She was able to keep the Moflin after the com-

pletion of the study and showed great joy about it.

Against this background, it is particularly important for older persons, regardless of whether
cognitive impairments are present or not, to give enough time and space to get acquainted with
the biomorphic robot and to professionally accompany possible concerns. Persons are thereby
supported to make a self-determined decision whether engagement with the Moflin does them

good.
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Some other study participants knew upon request that the Moflin is not a real animal, but treated
the biomorphic robot like a real animal (see Collection of Direct Quotes in Chapter 4.7), without

this leading to uncertainty.

When deploying the Moflin in care facilities, it is also to be considered that if an emotional

bond to the biomorphic robot is built, it can be painful for persons to let go of it.

4.6.1 Feedback from Additional Persons

Regarding the mixing of reality and imagination, relatives expressed concerns in one case. They
criticized that their relative named the Moflin after their deceased husband and through engage-
ment with the Moflin less often pursued other interests and contacts, which they had previously
maintained. Many other relatives welcomed the engagement with the Moflin. One relative re-
ported that her mother had become more self-confident thereby. Additionally, a doctor ex-
pressed himself positively during the examination of two residents in the intervention period
that a study participant had a more positive aura and dealt more positively with her own illness,

and another complained less about pain and instead talked about the Moflin.

4.6.2 Feedback on the Study

There was also feedback on the conduct of the study by ILAG, hereunder that the project was
a "self-runner," "the first time a study where it ran" (E2, 1.1-5). Positively highlighted was that
the questionnaires were easy to apply and time management worked well. ILAG was described
as "well set up and superbly prepared" (E2, 17-9). Some staff, however, also perceived the time
effort and organization as "demanding" (B2, 1.2), especially regarding the task of ensuring that
all participants regularly engage with the Moflin, which was partly complicated by staff ab-

SEences.

4.7 Collection of Direct Quotes

The collected direct quotes come from the notes of the scientists during the Moflin Cafés and
were supplemented by remembered direct quotes from the survey of staff and relatives. In the
framework of the Moflin Cafés, staff encouraged conversations on how the participants find
the Moflin and at the Moflin Café two and three also how they experience the time with the
Moflin.

Positive Direct Quotes

e "He is cuddly, he is so soft." / "I find it wonderful that he is so soft."
e "[won't give him back, he is mine now!"

e "[love him so much." Thanks that I have one."

e "[ find him great. He is my best friend, we are kindred spirits."
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"He learns a lot, more from day to day, he is smart."

"Look what he can do"

"I like my little one so much." / "Yes, I love him."

"He is cute." / "Isn't he cute?"

"He is so nice." / "He is in a good mood."

"I find it great that I may take care of the animal."

"I find him so sweet."

"I am glad to have the little one."

"Someone thought of something nice there."

"He is ideal for me."

"The others are all angry, we have one"

"We love you a lot."

"With animals I have always."

"Great that different reactions come." / He reacts differently, that is nice."

"I always like having him with me."

"I can't do without him anymore, he accompanies me everywhere."

"Both of us are good, much talked, scolded, I still love him. I am very happy, he stays
with me."

"No human being, still nice." / Can't compete with a real animal, but tries his best"
"Is a very charming one."

"Is a great thing from the house." / "The idea from the house is incredibly great."
"Like it, he has power."

"He grows onto the heart."

"Would be a shame if such a small fellow was gone"

"You are my treasure"

"My dear little Moflin."

"When I address him, there is also life."

"I liked best that he moved."

"Every stranger found him sweet, cuddly, how he makes noise"

"It is so great that I may keep him, whom can I thank for that, Mamma mia!"

...on the effect

"He calms and relaxes me."

"It is not so boring anymore, I am really good with the Moflin."

"Since I have the Moflin, I smoke less."

"He does me good, I am glad to be together with him. He listens well."
"I find him so sweet."

"He keeps me in motion."

"He gives me much back."

"Good, if I am alone in the room in the evening."

"Like if a new person were in my apartment. I sing songs to him and cuddle him.
Since then I feel much more at home [in the facility]."

"When I sit there and am sad, then I get him"

"Distracts from things that are not so nice."
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Critical Direct Quotes

"I am not a big fan. I can't build a bond to it, it is nothing living." / "It is a dead
object." / "That is silly. It is an illusion."

"It is not a real animal, my cat is preferred by me"

"He is quite ok, but I would rather have [pet] again. I can't keep him, because I don't
know how [pet] reacts."

"What should I do with him?"

"I am not a child, that is children's stuff."

"I have an animal hair allergy"

"Strangely beast."

"That is too much responsibility for me, I have to get my life under control first."
"He demands from me, I can't keep him."

"I have had so many animals, I don't want to give one away again. The animal is not
well in my room, what is it doing there. Should it spend its whole life in the dirt?" (As-
sumption that it is a real animal)

"One is always bound." (doesn't want to leave him alone, therefore giving him away
provides relief)

"No one has the money here."

"I have enough other interests."

"Time was enough"

Engagement in Daily Life

"Did you try, the potatoes are without salt again!"

"He wakes me up in the morning."

"Shall we do a round or watch TV?"

"Have you seen the neighbor, what he is doing?"

"The green plants in front of the window please her."

"He doesn't like a harp or Hape Kerkeling"

"Does it run with a battery?"

"Now he has to go to sleep." / In the evening I tell him: "It is time."
"Oh, he is hungry."

"He is dead." (Moflin was not charged)

"Have you greeted the little one already?"

"We are running away with him."

"One imagines that he is saying something."

"He doesn't like the wheelchair" (own thoughts expressed through Mofin?)
"He has just taken over my heartbeat."

"With animals one must engage!"

"The Moflins quarrel with each other."

"When I tell him: "To bed!" no arguing"

"Gymnastics, singing, always involved, also in the city, in wind I cover him up"
"Shall we do it, are you coming?"

"He watches that I don't drink alcohol."

"Here we don't growl, here we parry."

"What is it? How much did he cost? — you better lock the room."
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e "He calls: What is that, when the church bells go"

e "Dad is at work"

e "One can recognize by the tone of voice how he is doing"

e "When he announces himself, I take care, he is anyway always at my side. "I don't let
him out of my sight."

e "He is so quiet."

e "l always think he has to drink, but he doesn't have to."

e "I would also drive around with a stroller."

e "The animal is too warm."

e "He doesn't want to say my name, say X!"

e "Where do you have pain? He had something at the neck from the beginning."

e "The other one is fatter than mine."

e "He is livelier when many people are around him."

e "[ am there, all good."

e "I am the replacement mother."

5. Summary and Discussion

With a look at the hypotheses formulated at the beginning, the central statements of our study
are summarized and discussed in the following against the background of the results presented

above on emotions, agitation, social participation, interest in the Moflin, and well-being.
Social Participation (H4)

The questionnaire on Social Participation recorded how frequently the resident participated in
social activities and how frequently she/he held conversations with other persons during the
collection period. In a third item, it should be judged in summary to what extent the resident

appeared socially withdrawn. Those surveyed were the staff of the care facilities.

Between TO and T5, the Sum Index Social Participation increases by 0.444 points. This means
an improvement in social participation from the first collection point before the start of the
project to the last collection point immediately before the end of the project. (o =0.1 significant,

U=155.0, p=0.087).

Additionally, at the end of the intervention, both staff and relatives were asked whether engage-
ment with the Moflin had impacts on being with others (worsened, constant, improved). A clear,
statistically highly significant correlation between the frequency of Moflin use and the improve-
ment of being together with others according to the staff's estimate is shown (¥2=8.991;

p=0.003).
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It remains interesting to mention that the ownership of the Moflin fulfilled a status aspect for

some participants and thus also influenced the degree of their Social Participation.

Based on the presented results, Hypothesis H4: "Staff and relatives experience the residents as

more socially active" can be confirmed.
Agitation (H3)

The analyses on Agitation and Restlessness vs. Calming use results from the instruments
CMAL Staff Survey, and Relatives Survey. On average of the participants (45 valid cases over
all four measurement points), it shows that the sum values in the CMAI decrease from
measurement point to measurement point. Of the 29 items addressed in the CMALI, in particular
the items "Pacing, aimless wandering," "Constant, unmanageable seeking of attention or help,"
"Repeated sentences or questions," "Complaining, moaning," "Negativity" played a larger role.
Looking over the measurement points, it falls into eye that the "ranking" of these items

regarding the height of their mean value over the 50 test persons changes over time:

In the initial situation — and also another four weeks — the search for "attention or help" ranks
first before the "negativity." Until time point t5, shortly before the last Moflin Café and thus
against the end of the Moflin personality development, these aspects recede. The then most
relevant items — "Repeated sentences or questions" as well as "Wandering" — are known from
the symptoms of dementia-related changes; old age forgetfulness, which does not result from
dementia, can also lead to frequent questions and repeated statements. It would be interesting
to verify this change with a view to further research, as in particular "seeking attention" and
"negativity" are burdensome moments not only for the persons themselves, but also for the

employees in the facilities.

The inferential statistical investigations of the development of the total CMAI from the existing
state before the start of the study to the end of the study showed that the hypothesis H3
"Residents with dementia-related changes show significantly fewer agitated behaviors during

the use of the Moflin than before" can be accepted.

But we wanted to critically examine at this point which role the intensity of engagement with

the Moflin has played in the decrease of agitated behavior?

In fact, our study found no significant correlation between improvements in the CMAI — with
its very specifically defined behavioural descriptions — and the frequency of Moflin use
amongst the residents (y*> = 0.1162; p = 0.281). We have examined this issue in greater detail

below, as the CMAI does not cover all aspects of calmness and restlessness.
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Well-Being (HS)

In connection with the effect of animal robots (see above), it is often spoken of as "calming" or

"stress reduction."” So common these terms are in everyday use, so rarely are they defined.

Staff use in the context of the term "calming" further aspects that shape their care relationship
with the resident and are also established in the guidelines of the GKV-Spitzenverband for
quality review in care facilities on the topic. Here, for example, the term well-being is found
u.a. in the provisions for person-specific care regarding the aspect "Support of cared-for persons
with challengingly experienced behavior and psychological problem situations" (Medizinischer

Dienst Bund, 2022).

Further analyses indeed showed that the staff's estimate regarding the frequency of Moflin use
and a — however interpreted — "calming," probably in the sense of a beneficial effect on the

well-being of the resident, showed a significant correlation (¥2=9.657; p=0.002).

Although the same analysis for the sub-sample of persons with a dementia diagnosis does not
become statistically significant (}2 2.5; p=0.114), the eight demented persons who engage
frequently or always with the Moflin are however unanimously attributed a calming effect of
the Moflin. That staff estimate the frequency of Moflin use very accurately thereby is shown
by a rather high, significant correlation of r=0.546 (p=0.000) between their statement and the

log data, here: average daily number of addressing and petting events.

Hypothesis H5 also contains a statement on the improvement of sleep behavior. This cannot be
confirmed by our findings. Sleep is generally not a problem to be improved according to
consultation with the staff of the facilities. Hypothesis H5 can therefore be regarded as

confirmed with the exception of sleep behavior.
Emotions/Attention (H1)

Of the 50 participants, 32 persons participated in all three Moflin Cafés. For 18 persons, there

were occasional dropouts due to illness or uneasiness.

Even for observers trained in many observation processes, it is always a challenge — particularly

with dementia-changed people — to correctly interpret facial expression and gestures.

Attention was at a high level during the Moflin Cafés and the measured emotion of joy clearly

predominated the emotions of fear, anger, or sadness.

How did characteristics of participants affect the emotional state?
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As essential characteristics of participants in the sense of this study, an attested dementia as
well as the frequency of Moflin interactions are considered. Here, it showed that there were no
differences in the emotion of joy in dealing with the Moflin between the groups of diagnosed
and non-diagnosed dementia, but definitely — unsurprisingly - in attention, which was clearly
higher in persons without a dementia diagnosis. Persons who use the Moflin frequently or
always are more attentive than persons who use the Moflin rarely or sometimes. The difference
between Group 0 (n=11) and Group 1 (n=24) becomes significant at level =0.1 (U=82,
p=0.0778).

In order not to limit the estimate of the emotional level and emotional development only to
three cut-off dates with relatively short time periods and diverse events, but to supplement it
with more permanent impressions from the daily life of residents, staff and relatives were also

asked about these points.

From the staff's view, the vast majority of study participants showed the following tendency in
all five emotions. Joy increased for more persons than decreased. Well-being-prejudicial
emotions such as fear, anger, and sadness generally decreased. Attention, however, tended to
decrease in some persons from the staff's view. If short-term sadness was observed in individual
cases, participants, for example, remembered former pets that had died or that they could no

longer keep due to age in the case of the Moflin.

The relatives depict an even somewhat more positive picture of the development regarding joy

and attention than the staff, but also represent a significantly smaller sample.

Thus, Hypothesis 1: "Residents in care facilities experience demonstrably positive emotions
and show a high level of attention when interacting with the Moflin, even with repeated
engagement" can be confirmed in principle with the exception of the decreasing attention of

dementia-affected persons.

Interest in the Moflin (H2)

According to the staff survey, 32 of 50 residents (=78.1%) showed constant or increasing inte-
rest in the Moflin. This superficially confirms the formulated hypothesis H2 "The majority of
participating residents (>75%) show interest in engaging with the Moflin even after 50 days."

However, it is decisive from what level one speaks of interest.

If we critically question this statement on interest in the Moflin again with the help of log data,

by operationalizing the interest in the Moflin with the mean value of at least 50 petting
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events/day as a standard, at least 54% of the participants still show interest in the Moflin until

the end of the project.

A comparable magnitude shows the estimate of staff whether the resident developed a bond to

the Moflin. This was the case for 52% of the participants.

Limitations

The situation in the Moflin Cafés brought with it that the shown emotions were not only de-
pendent on the currently happening "Moflin event" but also on other situative influencing var-
iables. Participants told anecdotes, staff asked questions about experiences with the Moflins,
visitors and other house residents came by, etc., which influenced the attention course of many
participants; joy-"symptoms" (laughing, smiling, positive statements, ...) became clearer or an
expression of perplexity appeared, etc. If contributions or situations were not immediately un-
derstandable for the participants, e.g., joy was also not visible temporarily due to concentration
on something else. Although it is close to assume that the positive emotions and high attention
posture expected in the hypotheses when engaging with the Moflin as well as an increased well-
being would also affect the dealing with these situative events in an overarching, long-term
sense; however, a result on this level is hardly achievable in the course of 50 days and three

observation points.

It is to be considered content-wise that the CMAI measures the occurrence of challenging be-
havior by its type and frequency. In this sense, it is also a measure for the calm vs. restlessness
that a person develops, particularly as a result of a dementia disease, but the behavioral charac-
teristics measured with the CMALI are not the only "restless" behaviors or states that a person

exhibits.

Due to the limited number of cases investigated, it is recommended to secure or supplement the

results with further studies with different participant groups and different contexts.
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6. Conclusions and Further Research

The biomorphic robot Moflin is, in principle, suitable for use in residential care for the el-
derly. In this context, it proves particularly effective in two distinct settings: individual and

group-based applications.

A prerequisite for using Moflin in these settings is the interest shown by the residents: in our
study, this was observed in approximately 78 % of participants, with 54 % exhibiting a
stronger level of interest. A second prerequisite is the interest of the care home itself, whose
specialist staff plan and prepare the use of Moflin for both individual and group settings from
a didactic and methodological perspective. If both prerequisites are met, the range of effects
of Moflin is demonstrably diverse, particularly with regard to the different target groups

within the care homes.

The range of effects that we investigated refer to the areas of ‘social participation’, ‘agitation’,
‘emotion/attention’ and ‘well-being’. A positive and, at the same time, significant effect on
wellbeing was demonstrated between the frequency of Moflin use and its calming effect on
the resident. This effect, although not statistically significant given the small sample size, was

also observed in the group of individuals medically diagnosed with dementia.

Regarding the effect of Moflin on emotions and attention, it can be noted that the emotion of
joy clearly predominated, whilst emotions detrimental to well-being — such as fear, anger or
sadness — diminished during contact with Moflin. It also emerged that there were no differ-
ences in the emotion of joy between the groups of people diagnosed with dementia and those
not diagnosed, but unsurprisingly there were differences in attention, which was significantly
higher among those without a dementia diagnosis. At this point, we believe it is important for
care staff in care homes to use Moflin in a manner appropriate to the target group, and further
research is warranted to sensibly expand the range of applications for Moflin across different

dementia-affected groups.

The same applies to the effect of Moflin on agitation. Although our study showed that resi-
dents with dementia-related changes exhibited significantly less agitated behaviour during the
use of Moflin than before, further research is warranted to generate more robust findings,

given the diversity of manifestations of agitation depending on various clinical symptoms.

Regarding social participation, Moflin fully met the expectations set for it in our study. A sta-
tistically highly significant correlation was found between the frequency of Moflin use and

improvements in social interaction with others.
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Thanks to the differentiated methodological approach adopted in our study, which triangulates
qualitative and quantitative data, the findings of other studies on the use of biomorphic robots

in residential care for the elderly are confirmed and, at the same time, expanded upon.

Further research questions arise for the future regarding the didactic, methodological and tar-
get-group-appropriate use of biomorphic robots, such as Moflin, not only in the field of resi-

dential care for the elderly, but also with regard to other vulnerable target groups and settings.
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