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Diabetes Mellitus is a chronic disease with a high prevalence among older people,

and it is related to an increased risk of functional and cognitive decline, in addition

to classic micro and macrovascular disease and a moderate increase in the risk of

death. Technology aimed to improve elder care and quality of life needs to focus in

the early detection of decline, monitoring the functional evolution of the individuals and

providing ways to foster physical activity, to recommend adequate nutritional habits and

to control polypharmacy. But apart from all these core features, some other elements

or modules covering disease-specific needs should be added to complement care.

In the case of diabetes these functionalities could include control mechanisms for

blood glucose and cardiovascular risk factors, specific nutritional recommendations,

suited physical activity programs, diabetes-specific educational contents, and self-care

recommendations. This research work focuses on those core aspects of the technology,

leaving out disease-specific modules. These central technological components have

been developed within the scope of two research and innovation projects (FACET and

POSITIVE, funded by the EIT-Health), that revolve around the provision of integrated,

continuous and coordinated care to frail older population, who are at a high risk of

functional decline. Obtained results indicate that a geriatric multimodal intervention is

effective for preventing functional decline and for reducing the use of healthcare resources

if administered to diabetic pre-frail and frail older persons. And if such intervention is

supported by the CAPACITY technological ecosystem, it becomes more efficient.
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INTRODUCTION

Context
The World Health Organization (WHO) defines intrinsic capacity as the combination of the
individual’s physical and mental (including psychological) capacities. It is part of the functional
ability together with the environment and the interactions with it. Frailty and intrinsic capacity
are close and complementary concepts. Frailty might be perceived as a stage of the age-related
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decline of the physiological systems determining the reduction
of the intrinsic capacity. A reduction that is also caused by
other chronic diseases and conditions. When the functional
reserve is highly narrowed, an increased risk of negative health
outcomes occurs.

With the aging process, there are numerous physiological
changes that increase the risk of developing chronic illnesses,
disability, and dependency (1, 2). Therefore, healthcare systems
need to shift to a person-centered care approach aimed at
preventing declines on the intrinsic capacity. Early interventions
are essential. Becoming frail or care dependent can be delayed,
slowed or even partly or totally reversed. Furthermore, there is
currently a pressing need to develop comprehensive community-
based approaches, and to introduce interventions to prevent
functional decline (3).

The overall estimated prevalence of frailty is 18% (95% CI:
15–21%). Longitudinal studies on aging have shown that frailty
is correlated with age, gender (female) and socio-economic
factors, in particular lower education and wealth (4). Frailty
is reversible, and to do so it is necessary to act upon one of
the main risk factors: inactivity and sedentariness (5). Activity-
centered interventions have proven effective in delaying and
even reversing frailty and disability (6–11). Other interventions
include nutritional recommendations (12, 13) such as modifying
eating habits, increasing protein and micronutrient intake, as
well as interventions on polypharmacy and inadequate drug
prescriptions (14–16), and interventions on psychological and
social aspects (11). The Comprehensive Geriatric Assessment is
the most efficient tool for the clinical management of those older
patients at risk of frailty and disability; its holistic nature allows
assessing the physical, functional, mental, and social sphere of
the individuals.

As it happens with frailty, the incidence and prevalence
of diabetes increases with age: more than 25% of the people
aged ≥65 suffer from it. The International Diabetes Federation
estimates that 18.6% of people aged 60–79 have diabetes. It
is estimated that the number of diabetic persons aged 65–99
will be doubled by 2045. Similarly, the economic burden of
diabetes will increase in the coming decades, especially among
older groups (70–99), with an increase of 104 billion USD
from 2017 to 2045 (17), mainly due to those with functional
deterioration (18). Frailty can be associated with various chronic
diseases, especially diabetes. Both conditions are highly prevalent
in older individuals, share pathophysiological characteristics, and
act synergistically to cause functional impairment in older adults.
The prevalence of frailty is more pronounced in patients with
diabetesmellitus, and the prevalence of diabetesmellitus is higher
when frailty is present (19).

The joint association of physical inactivity and insulin
resistance (i.e., a low level of insulin sensitivity) is associated
with lower Skeletal Muscle Index, gait speed, and grip strength
(20). A direct relationship between diabetes and risk of frailty
has been found. Levels of glycosylated hemoglobin (HbA1c),
a sedentary life-style, and low HDL-cholesterol are the main
factors associated to this higher risk (21). Furthermore, consistent
studies indicate that older people with diabetes are at higher
risk of acute and chronic microvascular complications, that

negatively impact their independency and self-caring capacity,
leading to a worse quality of life (22).

In a study carried out with community dwelling population,
authors conclude that frailty is an important risk factor for death
and disability in diabetic older adults, supporting that frailty
should be routinely assessed (23). A study that evaluated the
progression of frailty and pre-frailty in an older cohort living
in the community found that the likelihood of improving frailty
was reduced in a 50% in diabetic pre-frail women (24). Cognitive
impairment could dramatically affect the ability to self-manage
diabetes, including poor glycemic control, and could represent
a powerful prognostic factor to identify diabetic persons at high
risk of mortality (25). This evidence suggests that diabetes is
associated with poor prognostic factors in older persons.

Considering the complexity of diabetes and the burden
of associated comorbidities in older people, frailty helps
identifying diabetic older people as a highly vulnerable group
that requires more careful and specific evaluations, as well
as different therapeutic/intervention approaches aimed at
alleviating or preventing functional deterioration. Strategies
based on multicomponent physical activity demonstrated that a
structured multimodal intervention program leads to a clinically
relevant (and cost-effective) improvement in the functional status
of pre-frail and frail elders with diabetes mellitus type 2 (5).
Educational and nutritional interventions and the adjustment of
HbA1C targets also seem to be useful in preserving function and
delaying disability in frail diabetic older patients (5, 26).

The frail older patient usually shows loss of neurological and
muscle function. Besides, the definition of frailty revolves around
the onset of accelerated weight loss with an associated decrease of
themass and strength in the skeletal muscle (27). Furthermore, in
a systematic literature review it was found that, in a 30.6% of the
selected studies, there was an association between gait speed and
disability, frailty, sedentary lifestyle, falls, muscular weakness,
diseases, body fat, cognitive impairment, mortality, stress, lower
life satisfaction, lower quality of life, and poor performance in
quantitative parameters of gait (28).

Given this context, it is of paramount importance to have fresh
information related to certain variables associated to poor health
outcomes. Monitoring the evolution of the gait speed, muscle
power and involuntary weight loss may help defining preventive
strategies to avoid disability. Information and Communication
Technologies (ICTs) can play a crucial role in supporting these
strategies, being specially effective the monitoring of vital signs
and the provision of information through calls or educational
contents (29). On the other hand, alert systems and fall detectors
need further research to demonstrate evidence about their
effectiveness (29).

Concerning frailty, home-based technology (30) as well as
wearable sensors (31) or mHealth technology (32) may enable
continuous and transparent monitoring of the independent elder,
supporting the traditional geriatric approach to identify older
people at risk of disability. However, Zaslavsky et al. (33) manifest
that additional research needs to be conducted to evaluate not
only the reliability and validity of the ICT-based measurement
of frailty parameters (e.g., lower muscle functioning, unobtrusive
energy expenditure, ADL performance, etc.), but also the ethical,
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technical, and economic issues behind it. Nevertheless, it should
be considered that older population have already accepted new
technologies, mainly because they have been proven useful in
meeting their information needs, especially on health (34).

In general terms, technology needs to focus in (1) the early
detection of functional decline, (2) monitoring the functional
evolution of the elders providing ways to foster physical activity,
(3) in providing recommendations of adequate nutritional
habits, and (4) in controlling polypharmacy. But apart from all
those functionalities, some other elements or modules covering
disease-specific needs can be added to complement the care
of the older individuals. In the specific case of diabetes, apart
from detecting early functional impairment that could be related
to further complications, added functionalities could include
control mechanisms for blood glucose (with special attention
to episodes of hypoglycemia) and cardiovascular risk factors,
prognosis control, specific nutritional recommendations (e.g.,
adequate protein intake), suited physical activity (e.g., exercise
programs including aerobic and endurance training), education
on diabetes, self-care recommendations, and enhanced patient-
healthcare communication tools (35).

There is an unprecedented need to improve the management
of the healthcare provided to diabetic older persons, who are
at an increased risk of falling due to diabetes complications,
frailty or other conditions (36). New tools such as wearables
(36, 37), environmental sensors (38), or gamification systems
(39) may help identifying early risk indicators for adverse events
and providing means for self-managing the disease. To this
extent, mHealth technologies have demonstrated to be effective
(35). In addition, involving older persons in the design and
development process of such technologies is key to overcome
usability barriers (40).

Objective
This research work pursues evaluating the impact of delivering
a multicomponent intervention supported by part of the
CAPACITY system to a frail and diabetic older population.

This manuscript is structured as follows. First, the CAPACITY
ecosystem is presented as a modular infrastructure to prevent
disability. Second, the methodology is described to later present
and discuss the obtained results. Finally, conclusions are
extracted, and future work proposed.

THE CAPACITY TECHNOLOGICAL
ECOSYSTEM

CAPACITY is a technological ecosystem, developed jointly
by Getafe University Hospital and Universidad Politécnica de
Madrid, that lies on the technological substrate of two EU-funded
(EIT-Health) research and innovation projects: FACET and
POSITIVE. These 2 projects have produced a mature and low-
cost home monitoring and remote intervention system aimed
to prevent disability among the older population. FACET has
allowed demonstrating that the home monitoring of variables
with high predictive power for adverse events results in a fast
improvement of the frailty status as well as in a reduction in

the use of healthcare resources1. POSITIVE, currently ongoing
in 2020, has completed the technological ecosystem by enabling
a new organizational model that involves all relevant actors in
the care process: older adults, informal caregivers and primary
and specialized care professionals. POSITIVE will be deployed
in 3 European countries with heterogeneous healthcare systems
during 2020 and 2021.

CAPACITY’s novel technological ecosystem allows shifting
home and primary care settings conditions that are traditionally
managed by specialized care. The proposed technological
solution enables homemonitoring of the intrinsic capacity, being
the most relevant factors (those that can change in a short term)
function, nutritional status, and state-of-mind of the older adults.

Using CAPACITY, older population can be remotely
supervised by primary care professionals. If a dangerous
decline in terms of the intrinsic capacity/frailty is detected,
specialized care can be included into the loop (i.e., geriatricians).
VIVIFRAIL experience, declared as success story by the
European Commission (41), has been merged into the project’s
multifactorial treatment. VIVIFRAIL uses the Short Physical
Performance Battery (SPPB), that assesses balance, gait speed,
and time spent in standing-up and down from a chair, as a
reference to automatically generate a tailored physical activity
program to avoid disability. Multicomponent exercise programs
for progressive muscle strengthening or generic strength
training, balance retraining exercises, aerobic training, and
flexibility training have been shown to improve critical outcomes.

Figure 1 depicts all the actors and their interactions
considered in the CAPACITY model. Older adults are involved
in two care loops: one with the informal caregiver and another
with primary care. The loop with specialized care is only created
in case it is necessary (e.g., detection of decline).

CAPACITY, through a set of user-adapted mobile
applications, offers the set of services described below. These
services are aimed to keep older adults connected to the
healthcare service provider and to his/her informal caregiver/s.

• Services offered to clinical professionals (primary and
specialized care):

◦ Guidance to administer a Comprehensive
Geriatric Assessment.

◦ Guidance to prescribe personalized preventive strategies.
◦ Management of alarms in case of dangerous decline that

may lead to disability.
◦ Patients’ follow-up based on the information collected by

the home monitoring system.
◦ Tracking of the adherence to personalized interventions.
◦ Asynchronous communication with the cared seniors.
◦ Asynchronous communication with other

clinical professionals.

• Services offered to older adults:

◦ Continuous monitoring of the intrinsic capacity, that may
lead to triggering alarms indicating the potential need of
attention protocols (aimed to prevent disability).

1Results in process of publication at the moment of writing this manuscript.
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FIGURE 1 | CAPACITY actors and interactions.

◦ Access to a personalized intervention (therapeutic plan).
◦ Access to the own evolution in terms of intrinsic capacity.
◦ Asynchronous communication with the healthcare

service provider.
◦ Notifications on relevant alarms.

• Services offered to caregivers:

◦ Access to the evolution of the cared older person.
◦ Notifications on relevant alarms.

Figure 2 shows all modules comprising the CAPACITY system.
Table 1 maps the relationship of all these modules with the
different services listed above, specifying the profile of the user
and the means of access.

The purpose of the home monitoring system is to collect
relevant information that is generated out of the clinical
environment. Further processing may lead triggering early
attention protocols if necessary. This monitoring system consists
in a set of Internet of Things devices (monitoring kit) that
measure variables with high prediction power for adverse events.
The home monitoring kit consists in a gait speed sensor, a
sensor to measure power in the lower limbs, and a wireless
commercial weight scale to measure involuntary weight loss.
Figure 3 illustrates the prototypes of the sensors specifically
designed for CAPACITY, that are currently (in 2020) under an
industrialization process to improve their encapsulation and look
and feel.

The home monitoring kit is complemented by a set of
simplified and adapted questionnaires (accessed through a
mobile application) to assess self-perception of health, loss of
appetite, fatigability, physical resistance, ambulation, state of
mind, pain, and fall events.

METHODOLOGY

The impact of administering a multicomponent intervention
partially supported by the CAPACITY ecosystem has been
assessed by carrying out a sub-study only considering
diabetic prefrail and frail individuals participating in the
experimental stage of the FACET project. FACET conducted
a pilot, prospective, randomized, and blind study. The
pilot study lasted 12 months: 6 months were dedicated to
recruitment, and 6 months to intervention. Diabetes was
assessed by clinical diagnosis (clinical history, antidiabetic
drugs) and self-reported comorbidity through the Charlson
Index (42).

FACET primary and secondary objectives were:

• Primary:

◦ To evaluate whether the FACET system avoid transitions
from pre-frailty to frailty according to the Fried’s Criteria
(43), Frail Scale (44), and Frailty Trait Scale 5 (FTS-5), that
is a reduced version for of the FTS (45).

◦ To evaluate whether the FACET system improves frailty in
at least 1 point in the Fried’s Criteria, 1 point in the Frail
Scale and 2,5 points in the FTS-5.

• Secondary:

◦ To evaluate whether the FACET system improves patients’

physical performance as measured by SPPB, gait speed, and

Chair Stand Test.
◦ To evaluate the influence of the FACET system in the

cognitive sphere as measured as MMSE, semantic and
phonologic fluency, and Clock Drawing Test.
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FIGURE 2 | CAPACITY architecture.

◦ To evaluate the influence of the FACET system in
the affective sphere as measured as the Geriatric
Depression Scale.

◦ To evaluate the influence of the FACET system on the
quality of life as measured as the EURO-QoL 5D-5L.

◦ To evaluate the influence of the FACET system on the
number of falls suffered during the intervention.

◦ To evaluate the influence of the FACET system on the use
of health resources.

To determine the sample size, since no previous similar studies
were found, a recruitment objective of 90 pre-frail and frail older
individuals was set and fully accomplished. This figure comes
from the following reasoning:

• Since 2 group of interest were identified (frail and pre-frail),
20 individuals per group and research arm was considered
adequate for a pilot study according to the commonly
used standards.

• A 10–15% loss was initially estimated.

Two research groups (arms) were defined within the validation
study. A control group (n = 44) receiving usual geriatric
care and an intervention group (n = 46) who received the
same multicomponent intervention but partially supported by
the CAPACITY system. Frail participants were over-sampled
(53%) to compensate their potentially higher dropout rate. Pre-
frail participants were those meeting 2 Linda Fried’s criteria
and suffering from at least 4 comorbidities, since they are
the ones with the highest risk for developing frailty. Frail
individuals were those meeting at least 3 Linda Fried’s criteria

and having at least 4 comorbidities. Stratification by age (70–85,
>85), gender (male, female), diagnosis (frail and pre-frail), and
education (higher education, not formal education, others) was
applied to guarantee the groups were comparable. Participants
were assessed at baseline, after 3 months of follow-up and
at the end of the intervention (6 months after recruitment).
Recruitment, assessment, follow-up, and treatment was carried
out parallelly in 2 institutions: Getafe University Hospital and
Albacete University Hospital.

The CAPACITY modules that supported the intervention
delivered to the participants in the intervention group were:
(1) monitoring system, (2) elder evolution, and (3) basic
asynchronous communication.

If the clinician detected any relevant alterations in the
evolution of any participant randomized into the intervention
group, the individual was directly contacted. The older person
could also contact the doctor at any time through the basic
asynchronous communication module.

Descriptive statistics are presented within this manuscript
as mean (std) and N (proportions). Linear and logistic
regression methods were used to assess the primary and
secondary objectives.

RESULTS

Ninety participants were recruited (44 randomized into the
control group and 46 into the intervention group). Mean age
was 82 years, 72% were women. From the whole sample, 26
participants were diabetic (14 in the control group and 12 in the
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TABLE 1 | Mapping between CAPACITY modules and services provided.

Capacity module Description Service User How the service is

delivered

Comprehensive

Geriatric Assessment

Clinical tests, questionnaires required to

administer a full Comprehensive Geriatric

Assessment to the older adults.

Guidance to administer a Comprehensive

Geriatric Assessment

Clinician App for clinical

professionals

Design of preventive

strategies

Prescription of personalized interventions:

- Physical activity

- Nutritional recommendations

- Polypharmacy adaptations

Guidance to prescribe personalized

preventive strategies

Clinician

Preventive plan Access to the personalized therapeutic plan:

- VIVIFRAIL physical activity program through

gamification

- Nutritional recommendations

- Pharmacological plan

Access to the personalized intervention Older adult App for older adults

and CAPACITY

monitoring kit

Monitoring system Collection of variables to assess the evolution

of the intrinsic capacity:

Continuous monitoring of the intrinsic

capacity

Older adult

- Sensors to measure gait speed, power in the

lower limbs, involuntary weight loss and level

of physical activity

- Treatment compliance.

- Other variables collected through

questionnaires (e.g., recent falls,

state-of-mind, etc.)

Patients’ follow-up based on the

information collected by the Smart Home

monitoring system, as well as adherence

to the personalized intervention

Clinician App for clinical

professionals

Elder evolution Graphic feedback displaying the evolution of

the intrinsic capacity of the older adults

Access to the own evolution Older adult App for clinical

professionals

Access to the evolution of the cared elder Caregiver App for informal

caregivers

Alarms engine Processing of data provided by the home

monitoring system to detect deterioration

alarms and trigger early attention protocols

aimed to avoid disability

Notifications on relevant alarms

Management of alarms in case of

dangerous decline that may lead to

disability

Caregiver
App for clinical

professionals

Communication Communication services between actors to

smooth the provision of healthcare attention

Asynchronous communication with the

healthcare service provider

Older adult App for older adults

Asynchronous communication with the

cared seniors

Clinician App for clinical

professionals

Asynchronous communication with other

clinical professionals

Home automation Proactive actions taken by the dwelling

environment to avoid risky situations that may

lead to disability

Home automation to avoid potential

disability

Older adult App for older adults

intervention group), mean age of 84 years, 65% were women,
39% did not receive formal education, and 58% did not have
any experience with technology. The research presented in this
manuscript only focuses on the diabetic population.

The effect of diabetes in improving 2,5 points in frailty
measured with FTS-5 has been studied separately for each
research arm (models based on Linda Fried’s Criteria could not
run due the reduced number of diabetic older persons improving
in such test). In both groups, diabetes is a restraining factor for
improving frailty status. Obtained results are OR= 0.25 (95% CI
= 0.04–1.46; p-v = 0.12) for the control group and OR = 0.14
(95% CI= 0.01–1.28; p-v= 0.081) for the intervention group.

A statistically significant association in the improvement of
the frailty status measured with FTS-5 between baseline and the
third month of follow-up, OR = 7.9 (95% CI = 1.1–56.1; p-v

= 0.039), has been found for the intervention group in relation
to the control group. In terms of Linda Fried’s Criteria, a trend
on the improvement was found, OR = 3 (95% CI = 0.31–28.84;
p-v= 0.34).

It has been also found statistically significant differences
in the improvement of frailty using Linda Fried’s Criteria
between baseline and the sixth month of follow-up for both
research arms (control group, p-v: 0.037; intervention group,
p-v: 0.044). In terms of FTS-5 after 6 months of follow-up,
results are not statistically significant, but an improvement
trend is observed (control group, p-v: 0.16 -average change
1.86 points-; intervention group, p-v: 0.13 -average change
2 points-).

Table 2 compares the use of healthcare resources depending
on the research arm diabetic subjects were randomized into.

Frontiers in Endocrinology | www.frontiersin.org 6 May 2020 | Volume 11 | Article 300

https://www.frontiersin.org/journals/endocrinology
https://www.frontiersin.org
https://www.frontiersin.org/journals/endocrinology#articles


Pérez-Rodríguez et al. Technologies Diabetic Older Persons: CAPACITY

FIGURE 3 | Current monitoring kit prototypes: (A) gait speed sensor and

(B) sensor to measure power.

TABLE 2 | Difference in the use of healthcare resources between the intervention

and control groups.

Healthcare resource p OR 95% CI

Falls 0.41 0.424 0.025-4.319

Number of hospital admissions 0.493 0.409 0.031-5.276

Healthcare resource p beta 95% CI

Number of visits to the emergency room 0.375 0.392 −0.476-1.261

Number of days of hospitalization 0.017 0.907 0.159-1.655

Number of visits to the primary care

doctor

5.298E-06 −0.910 −1.302-(−0.518)

Number of visits to the primary care

nurse

0.0002 −0.718 −1.093-(−0.344)

Number of visits to specialist 0.08 −0.417 −0.860-0.049

Bolded values are statistically significant results.

Participants allocated into the intervention group visited the
primary care nurse 0.7 fewer times those randomized into
the control group did (beta: −0.72; 95% CI = −1.1–(−0.3);
p-v= 0.0002), visited the primary care doctor 0.9 fewer times
(beta: −0.91; 95% CI = −1.3–(−0.518); p-v = 5.298E-06)
and spent 0.9 fewer days in the hospital after admission than
the subjects pertaining to the control group (beta: 0.9; 95%
CI= 0.159–(1.65); p-v= 0.017).

DISCUSSION

Recruitment data agrees with current prevalence data. Out of
the pre-frail and frail sample, 29% were diabetic, outlining the
importance of targeting such population (19). Besides, obtained
results indicate that the geriatric multimodal intervention
administered with and without the support of the CAPACITY
system is effective to improve the frailty status among the diabetic
older population, what is directly related to a reduction in the risk
for adverse events.

It is important to remark that although frailty improves earlier
(at month 3) in those subjects allocated in the intervention
group, controls also show improvement later in the follow-up
(at month 6). The reason behind this can be associated to the
fact that all participants, regardless the research arm they were
randomized into, underwent amultimodal intervention designed

by a geriatrician. Improvements were expected regardless
the research group. The study did not try to assess the
effectiveness of the intervention against placebo: control group
received usual care for frail patients. This fact accounts for
the improvement in the control branch. Accordingly, the
intervention provided an additional benefit to that provides by
usual care.

Findings confirm what Rodríguez-Mañas et al. already
demonstrated (5). But if the multmodal intervention is supported
by the CAPACITY technological ecosystem, multimodal
interventions become more efficient (individuals improve
faster). Moreover, it has been also found that suffering from
diabetes makes improving frailty status harder, which is in line
with the findings by Castro-Rodríguez et al. and Lee et al.,
that confirmed diabetes as an important risk factor for adverse
events (23, 24).

Regarding the use of healthcare resources by the diabetic
subpopulation, results demonstrate that the number of visits to
the primary care doctor and nurse as well as the length of hospital
stay get reduced for those receiving the multimodal intervention
supported by the CAPACITY system. On the other hand,
although not statistically significant, promising trends have been
found in terms of number of falls, number of hospital admissions,
number of visits to the emergency department and number of
visits to the specialist. These not statistically significant data may
be due to the small sample size. However, results seem to indicate
that the CAPACITY-supported multimodal intervention, apart
from being more efficient from the clinical perspective, it is also
in terms of use of healthcare resources, which might mitigate
current prospects on the healthcare expenditure of those older
diabetic individuals (17).

CONCLUSIONS

This research work has confirmed that a geriatric multimodal
intervention based on a multicomponent exercise program,
nutritional recommendations, and polypharmacy regulation is
effective for preventing functional decline (significantly reducing
the risk for adverse events) and for reducing the use of healthcare
resources if administered to diabetic pre-frail and frail older
individuals. On top of that, this multimodal intervention gets
even more effective when it is partially supported by the
CAPACITY ecosystem. Better results are expected when the
intervention is fully supported by the proposed solution (i.e.,
deploying and using all modules described in section The
CAPACITY Technological Ecosystem).

Furthermore, the fact of diabetes being a restraining factor for
improving frailty, supports the authors’ hypotheses on the need
of complementing the CAPACITY technological ecosystem with
new disease-specific modules aimed to equate the effect of the
geriatric multimodal intervention, alleviating this restraint (e.g.,
control mechanisms for blood glucose and cardiovascular risk
factors, specific nutritional recommendations, a suited physical
activity program, diabetes-specific educational contents, self-care
recommendations, etc.).
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However, a lack of statistical power due to the small sample
size is reflected in wide confidence intervals. This uncertainty
may limit the authors’ conclusions. Besides, findings based on a
follow-up period of 6 months may not be considered definitive.

Future work will include carrying out further
experimentation to mitigate the limitations of this study
and confirm obtained promising results. A wider sample
of subjects with diabetes will be recruited (the amount
of diabetic pre-frail and frail individuals among the
overall population was scarce). Also, follow-up time will
be extended. Besides, the CAPACITY system will be
evolved to cover the needs of the diabetic pre-frail and frail
older individuals.
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