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ARTICLE INFO ABSTRACT

Keywords: Background: New technologies can provide practical solutions that respond to the needs of the elderly, improving
Aging ) their quality of life and well-being. The aim of this research was to validate a multimodal approach based on a
Cognition video call system, by comparing the scores of different clinically validated tests at baseline and at the end of the
Community-based exercise intervention

Physical training

Quality of life: social attention Methods: A longitudinal study was conducted with 7 healthy participants aged 61 to 92 years over a 6-month

period. To measure the effectiveness of the intervention, five variables were assessed: cognitive impairment,
quality of life, general health, perceived loneliness, and depression. The following inventories were used as in-
struments to measure the aforementioned variables at baseline, mid intervention and after intervention: MEC-35
scale, Fototest, FUMAT scale, WHOQOL-BREEF scale, Yesavage Geriatric Depression Scale, the Spanish adaptation
of the Hamilton Scale, the revised ESTE scale and the Goldberg’s GHQ28 Mental Health scale.

Result: The obtained results confirmed our hypothesis and the participants showed significant improvements
after intervention in all the assessed domains except the cognitive domain, as expected. Results in FUMAT,
WHOQOL-BREF, Yesavage Geriatric Depression, revised ESTE and the Goldberg’s GHQ28 Mental Health scales
were statistically significant (p < 0.05) and the effect sizes were large after intervention compare to baseline.
Conclusions: We have shown that the intervention has been effective in providing the participants with psy-
chological and social benefits in the variables of quality of life, general health, perceived loneliness and
depression. The high clinical relevance achieved from the results obtained makes the system a very suitable tool
to promote the independence and well-being of people who receive community-dwelling home care.

group is then justified [13]. To achieve a healthy and active aging, it is
not only important to optimize physical components, but also psycho-
logical and social ones [5]. However, when dealing with this population

1. Introduction

The elderly stage is full of changes and new needs appear which

require the presence of a process of adaptation, development of capac-
ities and mechanisms to cope with them. Retirement, loss of social re-
lationships, feelings of uselessness and a lack of social validity are some
of the different vital events that have to be faced during this stage.
Likewise, aging not only entails the loss of capacities on a physical level,
but also changes on the cognitive, emotional, social and functional level
[22]. The special interest of recent studies that focus on improving the
quality of life, life satisfaction and well-being within this population
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group, its uniqueness and heterogeneity must be taken into account, as
well as the different areas of quality of life, such as emotional, physical,
cognitive, functional, economic and cognitive well-being [13].

Faced with a world in which changes are generated too quickly, it
can be difficult, especially for this population group, to achieve a
satisfactory adaptation, which could cause social isolation due to the
impossibility of adapting, resulting in a feeling of loneliness [29]. The
feeling of loneliness plays an important role in the development of
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various chronic conditions, an increase in health problems and mortality
risk [26], as well as a decrease in self-care and adherence to treatment
[6]. Depression can also appear due to increased social and sensory
losses, stressful events, role changes, and perceived loneliness [4]. There
have been numerous efforts to develop and implement programs aimed
at enhancing these dimensions [13].

The effectiveness of virtual programs and interventions has been
proven and comparable to face-to-face interventions[19], although in
almost all cases applied to other age groups and fields [8,32] and also
aimed solely at sanitary use focused on dysfunctional aspects [13].
Internet-based interventions can be a useful social tool to connect people
and create online spaces that allow users to receive and seek support and
maintain lines of communication with people beyond their close social
circle [15]. In the case of interventions for elderly dementia patients, we
found a systematic review carried out by Wen et al. [33] that suggested
that virtual reality-based nursing interventions for this type of patients
have a positive effect on cognitive function, quality of life and activities
of daily living, respectively. However, given the small number of studies
included in this review, the authors pointed to a necessary validation
with a larger and higher quality sample of studies.

The objective of this research is to validate (through a pilot project) a
technological system based on videoconferences that allows users to
receive comprehensive attention focused on the different bio-
psychosocial spheres (psychological-cognitive, physical and recrea-
tional). We hypothesized that after applying a multimodal approach
based on a videocall system for a period of 6 months, the participants
will show significant improvements in performance in the different
clinically validated tests.

2. Methods
2.1. Study design

The study is quantitative quasi-experimental with a longitudinal pre-
test and post-test within subject design. The objective was to determine
if after the application of a multimodal intervention for 6 months (from
November 2022 to March 2023), the subjects obtain significant im-
provements in the score of different clinically validated tests. The study
was carried out in accordance with the Declaration of Helsinki. The
protocol used in this study was approved by the Community of Aragén
Research Ethics Committee (CEICA) on October 19, 2022 (protocol
PI122/431) with the understanding and written consent of all the par-
ticipants before the study.

2.2. Methodology

At the beginning of the intervention, an initial evaluation was carried
out using the different tests for all the participants (baseline). During the
intervention, the users received weekly sessions via videoconference
from a social worker, a psychologist, a sociocultural entertainer, and a
physiotherapist. Appointments were previously arranged according to
the availability of each user. Table 1 shows a typical schedule for one of
the participants.

Three months after the start of the intervention, the same

Table 1
Schedule of a typical weekly intervention for one of the participants.
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instruments were applied again and right at the end of the intervention,
in order to verify our hypothesis. Therefore, in addition to the baseline
measures, we obtained two more measures (an intermediate data
collection at the middle of the intervention and another one at the end).

The main variables used to measure the effectiveness of the inter-
vention were five: cognitive impairment, quality of life, general health,
perceived loneliness, and depression. The following inventories were
used as instruments for its measurement. To cognitively assess the par-
ticipants, the MEC-35 scale [20] and the Fototest [7] were used. The
FUMAT scale [17] and the WHOQOL-BREF scale [21] were used to
assess quality of life. The abbreviated version of the Yesavage Geriatric
Depression Scale [23]and the Spanish adaptation of the Hamilton Scale
[27]were used to assess depression. Loneliness was assessed using the
revised ESTE scale (ESTE-R) [29]while general health status was
assessed using Goldberg’s GHQ28 Mental Health scale[16]. A brief
description of all the scales used is included as supplementary material.

2.3. Sample

The sample for this pilot project was drawn from the group of people
who receive home assistance from the Social Services of the Teruel City
Council. The inclusion criteria were voluntary acceptance through
informed consent, without gender discrimination, and being included in
the group of people who receive home assistance, with or without light-
medium-advanced physical and/or cognitive dependence, as well as
being in a process of unwanted loneliness. As an exclusion criterion, it
was taken not to meet any of the above characteristics. Seven partici-
pants were finally recruited, whose demographic data are presented in
Table 2. Relevant demographic data were obtained for each participant,
i.e., gender, age, education level (years of education), degree of de-
pendency, loneliness condition, and marital status. The degree of de-
pendency for individuals was obtained by means of the Spanish scale for
assessment of degrees and levels of dependency (BVD)[3]. All partici-
pants voluntarily agreed to be part of the study by signing an informed
consent.

The average age of the participants was 71 years (SD = 10.55), with
ages ranging from 61 to 92 years. Regarding gender, 29 % were men (2)
and 71 %.

women (5). Regarding the degree of dependency, assessed by their
social worker, 43 % had no degree of dependency, 28 % had degree I and
28 % degree II. The average number of years of formal education was
8.7, ranging between 6 and 11 years. Living alone and widowhood are
important variables connected with perceived loneliness. Regarding
these variables, 43 % of the participants were widow or with no couple,
51 % were married. Furthermore, 43 % lived alone while 51 % lived
with their family.

2.4. System description

The platform on which the videoconference system is based is owned
by OHLA-INGESAN is called VERA. VERA is a virtual social center whose
objective is to transfer, with the help of technology, the entire activity of
any traditional social center to the users’ homes, in order to eliminate
physical and distance barriers that prevent movement. The platform

Time Monday Tuesday

Wednesday

Thursday Friday

Cognitive group session with
psychologist

Physical rehabilitation group
session with physiotherapist

Physical rehabilitation group
session with physiotherapist

15:00
17:00 Individual session with
physiotherapist

Cognitive group session
with psychologist
Individual follow-up
session with psychologist

Individual follow-up
session with social worker
Physical rehabilitation group
session with physiotherapist
Recreational group session
sociocultural entertainer
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Table 2

Demographic data of participants.
Participant Age Gender Level of education (years) Degree of dependency Living alone Widow
1 92 F 6 I Yes Yes
2 74 M 10 No degree Yes Yes
3 62 M 11 I Yes No couple
4 65 F 8 I No No
5 61 F 8 I No No
6 72 F 8 No degree No No
7 71 F 10 No degree No No
Mean (SD) 71 (10.5) 8.71 (1.7)

makes services available to users that range from psychological care and
social workers to facilitating the individual and collective integration of
the elderly or promoting their maximum degree of autonomy. The sys-
tem consists of a TV set, remote control, video camera and, if necessary,
a router (see Fig. 1). The installation of the system is plug & play on the
user’s television. The system is connected to a conventional television
through an HDMI connection, making it easy to use.

2.5. Statistical analysis

Given the normality of the variables involved (checked by the
Kolmogorov-Smirnov test), parametric statistics were used for all ana-
lyses. First, a one-way ANOVA of repeated measures was performed to
study the effect of the variable time in test performance and the esti-
mated marginal means were also plotted. Likewise, paired t-test ana-
lyzes were carried out to verify the differences between each of the time
intervals in which measurements were taken and thereby determine
whether the intervention period had provided benefits to the partici-
pants. As a complementary analysis, the Pearson’s correlation coeffi-
cient was used to check for any degree of association between age and
test performance as well as level of education and test performance.
Version 26 SPSS software was used to perform all the statistical analyses.
The level of significance was set at 0.05.

3. Results

Below, we present (see Table 3) a detail of the results (mean values
and standard deviation) obtained from the tests throughout the project
at the three points of analysis (baseline or pre-test, mid-intervention and
final intervention). We also present the results of the ANOVA of repeated
measures (F, p-value) together with the partial eta-squared (nf,) as a
measure of the effect size.

Fig. 1. Equipment needed for the Vera system.

Table 3

Test results for the three measurement time intervals (to: baseline, t;:mid
intervention, to: end of intervention) and results from the one-way ANOVA of
repeated measures (F, p, and partial eta-squared, ng).

TEST Value at Value at Value at F P- ng
toM HM toM value
(SD) (SD) (SD)

MEC-35 30.14 30.14 30.71 0.345 0578 -
(3.8) (4.74) (4.38)

Fototest 38.43 39.43 42.29 1.263 0318 -
(13.68) (14.73) (11.99)

Yesavage 3.71 3.29 1,29 18.063 0.005 0.751
(2.29) (2.36) (1.38)

Hamilton 7.14 4.86 4.57 1.76 0233 -
(4.88) (2.54) (3.45)

GHQ28 3.43 1.14 0 (0.0) 8.26 0.028 0.579
(3.15) (1.34)

ESTE-R 69.14 57.14 57.14 9.786  0.020 0.62
(11.03) (5.39) (15.23)

Fumat 208.29 195.71 197.29 6.228  0.047 0.508
(15.29) (16.71) (15.37)

WHOQOL- 77.71 86.71 87.57 18.477  0.005

BREF (12.07) (10.99) (11.28)

The following figures show the marginal means in the three moments
in time in which data were taken for the rest of the scales. Fig. 2 depicts
the depression scores (Yesavage scale and Hamilton scale), whereas
Fig. 3 depicts the quality of life scores (Fumat scale and WhoQol-Bref
scale). Fig. 4 shows the results of the Goldberg scale (mental health)
and Fig. 5 shows the lowliness scores (revised ESTE scale). All the results
are presented along the three temporal moments of the intervention.

Table 4 shows the results of the paired t-test analyses carried out
between the time intervals of the intervention. Cohen effect size mea-
sures [11] or standardized mean difference (d) between intervals is also
presented whenever there is statistical significance. According to this
author, effect sizes below 0.2 are considered small, sizes between 0.2
and 0.5 are considered moderate, and sizes above 0.8 are already
considered large. The size of the effect indicates the significance or
practical relevance.

Finally, as a complementary analysis, we sought for the degree of
association between age and test performance and level of education
and test performance, respectively. Nevertheless, we did not find any
association either at baseline or end of intervention.

4. Discussion

The objective of this study was to determine if a home-based inter-
vention delivered over six months could improve the rate of functional
decline among older adults who require some type of home care. In
particular, there were five domains that were evaluated. Namely, gen-
eral cognitive state, depression, general mental health, perceived lone-
liness and quality of life. The obtained results confirmed our hypothesis
and the participants showed significant improvements after intervention
in all the assessed domains except the cognitive domain, as expected. We
discuss the results obtained in each of the domains below.
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Fig. 2. Depression Scores. Estimated marginal means for the Yesavage scale (a) and the Hamilton scale (b) along the three temporal moments of the intervention. X-

axis: 1: baseline, 2: mid intervention, 3: end of intervention.
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Fig. 3. Quality of life scores. Estimated marginal means for the Fumat scale (a) and WHOQOL-Bref scale (b) along the three temporal moments of the intervention. X-

axis: 1: baseline, 2: mid intervention, 3: end of intervention.

4.1. General cognitive state

The results of the scales used to determine the cognitive state of the
participants (Fototest and MEC-35) did not present significant statistical
improvements after the intervention, although the scores obtained in the
Fototest were higher. Previous studies have shown that the reliability of
estimates of change for the MMSE test increases with longer duration
between assessments[31]. Therefore, maintaining the cognitive level
throughout the intervention makes complete sense considering that the
duration of the study is very small in comparison to the average rate of
decline (it usually spans over a longer period). These results are evident
in different studies on cognitive decline in the geriatric population, such
as the review carried out by Park et al.[25].

Obtaining these results can also be explained on the basis that the
program did not include specific interventions adapted to the user that
are aimed at improving this variable. However, programs specifically
aimed at working at a cognitive level online from home have found high

levels of acceptance by users and improvements in cognitive perfor-
mance[14].

4.2. Depression

The evaluation of depression was carried out by means of the Yes-
avage and Hamilton scales, respectively. In the former, a statistically
significant reduction in scores was observed with a large effect size,
which represents a highly significant improvement with respect to
baseline. However, in the latter (Hamilton scale), no significant im-
provements were obtained after the implementation of the program,
although there is a reduction in the final scores. Although there were no
statistically significant improvements in depression in the Hamilton
Scale, there was a change in the range in which the mean is with respect
to the baseline. At baseline, the mean value (M = 7.14; SD = 4.88) was
associated to the category “light depression”, while at the end of the
intervention the mean value (M = 4.57; SD = 3.45) was associated with



G. Palacios-Navarro et al.

GOLDBERG -GHQ28- Scale

Estimated marginal means
™ w
1 1

0

T T T
1 2 3

Time

Fig. 4. Mental health scores. Estimated marginal means for the GHQ-28 scale
along the three temporal moments of the intervention. X-axis: 1: baseline, 2:
mid intervention, 3: end of intervention.
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Fig. 5. Loneliness scores. Estimated marginal means for ESTE-R scale along the
three temporal moments of the intervention. X-axis: 1: baseline, 2: mid inter-
vention, 3: end of intervention.

the state categorized as “without depression”. These results are consis-
tent with those obtained by Mera et al.[24 ], who applied an intervention
with physical-recreational activity in older adults, and also found that
the decrease in the score on the Hamilton scale was not statistically
significant. On the other hand, the Spanish adaptation of the Hamilton
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scale has been validated with a population with a previous diagnosis of
depression[27]. However, the users of the program had not received this
diagnosis at the beginning of the intervention, which is why statistically
significant improvements could not be reflected in the scores on this
scale.

The Yesavage scale was developed specifically for the evaluation of
the geriatric population, so it is especially suitable for this population
and takes into account its peculiarities. Likewise, this scale is considered
the gold standard test used to detect depressive elements in the elderly,
being the one recommended by the Geriatrics Society of Great Britain to
evaluate this construct in the elderly [28]. That is why the possibility of
using the Yesavage scale as an instrument of diagnostic and screening
value, and the Hamilton scale in order to establish a baseline is being
considered[2].

On the other hand, there is literature regarding brief online in-
terventions for the treatment of depression that obtained better results
in maintaining the decrease in this measure with the Wagner scale[32].
Depression in old age tends to be chronic and recurrent, since it is related
both to loneliness and to comorbid medical illnesses, drug treatments,
and family problems[10]. That is why including specific interventions
beyond psychological support in this type of distance programs would
be beneficial for users and could prevent the appearance of more serious
conditions.

4.3. Perceived loneliness

The implemented program has managed to significantly reduce (and
with a high effect size) perceived loneliness in the first part of the
intervention, remaining without significant changes until the end of the
intervention. These results must be taken based on the multi-causality
and complexity of perceived loneliness[1]. In addition, the results ob-
tained by the ESTE-R scale should be taken with caution due to the
limitations of this scale for widows or singles, since this condition pre-
vents them from answering some items[12], and almost half of the
sample was in this situation. It is necessary to take into account that the
scale measures four types of loneliness: marital loneliness, family lone-
liness, existential loneliness and social loneliness. Consequently, this
scenario could constitute a confounding variable that we should
consider in a study with a larger sample.

Remote group psychosocial interventions have been previously
validated for the reduction of perceived loneliness in older adults[34].
Some telephone interventions obtained a decrease in the perception of
loneliness in older adults that, although not significant, showed the need
to promote the social integration of this age group beyond the family
environment|1]. Programs such as Plymouth SeniorNet[18], which was
an online intervention with the help of volunteers at home, reaffirm the
importance of using the Internet to reduce perceived loneliness, as well
as its impact on general well-being. The fact of feeling more integrated
and increasing the social circle with which they interact on a daily basis
has had a positive impact on their perception of loneliness.

Table 4

Tests results for the paired t-test between time intervals (to: baseline, t;: mid intervention, t,: end of intervention). T-student, p-value and effect size (d) are presented.
TEST to-tq ty-ty to-t2

t p-value d t p-value d t p-value d

MEC-35 0.000 1.00 - —0.679 0.522 - —0.588 0.578 -
Fototest —0.441 0.675 - -1.6 0.159 - -1.17 0.284 -
Yesavage 0.626 0.555 - 2.542 0.044 0.53 4.25 0.005 1.32
Hamilton 1.471 0.192 - 0.32 0.76 - 1.327 0.233 -
GHQ28 1.86 0.112 - 2.24 0.066 - 2.87 0.028 2.17
ESTE-R 3.02 0.023 0.91 0.0 1.0 0 3.12 0.02 0.91
Fumat 2.78 0.03 0.78 —0.661 0.533 - 2.49 0.047 0.72
WHOQOL-BREF —4.5 0.004 0.78 —-2.12 0.078 - —4.29 0.005 0.91
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4.4. Mental health

Taking into account the results in the GHQ-28 General Health
questionnaire, a significant improvement was observed after the
implementation of the program. The fact that users perceive themselves
to be in better health may have to do with the fact that they feel less
alone and the tendency for emotional symptoms to decrease throughout
the development of the program. Since it is a questionnaire with
response options that refer to a comparison between their current state
and their usual state, it is coherent that users who suffer from chronic
diseases accept them as part of their lives and their scores on this scale
do not appear high for this reason.

4.5. Quality of life

Regarding quality of life, the variable was measured with the FUMAT
and WHOQOL scales, respectively. The results after applying the
FUMAT scale were not statistically significant between t; and ty, but
between baseline and t, and baseline and t;. Therefore, the fundamental
improvement in the test occurs between baseline and the first mea-
surement. Very similar results were obtained on the WHOQOL scale,
where the improvement was significant (and with a large effect size)
between baseline and t;, and between baseline and t,. These results
could be indicating that the increase in the perception of quality of life
has been obtained with the first months of intervention, since users went
from a situation of less stimulation, entertainment and greater loneli-
ness, towards an active participation in the program and getting
involved in their activities. In this line, we found studies that have
empowered the participants (the elderly) to manage their disabilities,
facilitate social engagement, provide mental stimulation and productive
activities by means of virtual worlds[30].

5. Limitations

The project has some limitations. Firstly, the study is limited by its
own design. Non-randomized selection of participants is a limitation of
quasi-experimental studies and should be mentioned. In addition, the
results should be considered with some caution because the sample was
very small, and therefore the power of the contrast could have been low
on some scale measurements. Secondly, after analyzing the results, we
have identified different user profiles, translated into different avail-
abilities to receive the sessions (qualified as high and low). Profiles with
low availability are users who do not live alone, with a relevant social
life outside the home. On the other hand, within the profile of users with
high availability we found people who live alone and spend a lot of time
at home. Thus, the number of sessions and their intensity have not been
uniform for all. This fact may affect the variable “perceived loneliness”.
That is why in the future the availability variable must be taken into
account to provide a better service.

5.1. Future directions

As pointed out by Choukou et al. in their study[9], it is necessary to
conduct more research to elucidate whether older adults really like the
idea of assisted lifestyle (through telematic means) more than they like
assisted lifestyle by a person. On the other hand, we believe that a future
line of work should be dedicated to the study of indicators that make it
possible to build the most appropriate user profiles to maximize the
benefits of the system. Another very interesting line lies in the use of
artificial intelligence to create dynamic user groups taking into account
the previous indicators and that help the system when planning the
sessions. As far as public health systems are concerned, we believe that
the designed system offers the possibility of serving a greater number of
users with a much lower investment than traditional centers, providing
complementary assistance. To corroborate all of this, it would be
interesting to carry out more multicenter studies, incorporating primary

International Journal of Medical Informatics 185 (2024) 105378

care services, in order to provide a more comprehensive solution for this
age group.

6. Conclusions

With this work we have validated a videoconference system that
extend the concept of traditional social service in all its facets (social,
recreational, cognitive, physical) to a remote service, covering the needs
of elderly in situations of dependency and/or loneliness. The interven-
tion carried out with the system has been effective in providing the
participants with psychological and social benefits in the variables of
quality of life, general health, perceived loneliness and depression,
measured through sufficiently validated instruments. The high clinical
relevance achieved from the results obtained makes the system a very
suitable tool to promote the independence and well-being of people who
receive community-dwelling home care.
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Research Ethics Committee (CEICA) on October 19, 2022 (protocol
PI22/431).

Funding

This research was funded by Grant OTRI 2022/0325. The study has
been carried in part out within the activities of the Mental Health Pro-
motion Research Group, (PROSAM S69-23R), financed by the Depart-
ment of Science and Universities of the Government of Aragon (Spain).

What was already known on thetopic

Due to the aging of the population, there is a growing and critical need to help the
elderly to manage the processes of grief, loneliness, depression, etc.

Research on home-based strategies is scarce, identifying few clinical trials with
relevant results.

Most of the studies have been carried out in day care units or residential settings,
focusing on behavioural, emotional and cognitive problems.

Nowadays, not all public health centers are prepared and have sufficient resources to
deal with the aforementioned problem with guarantees of success, so remote
assistance could be a good solution.

What this study added to our knowledge

A novel multimodal approach (focused on the needs of life of the elderly) for
community-dwelling home care has been validated.

The intervention showed significant improvements (with large effect size) in the
variables: quality of life, general health, perceived loneliness and depression.

The high clinical relevance achieved makes the system a very suitable tool to promote
the independence and well-being of people who receive community-dwelling home
care

It is possible to offer a quality remote service by means of a very simple system for the
elderly
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