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Abstract

Introduction: Osteoarthritis (OA) is a prevalent degenerative joint disease affecting a significant proportion of the elderly
population, leading to reduced quality of life and increased healthcare burden. Digital self-management interventions have
emerged as a promising approach to support individuals with OA, potentially improving pain management, physical function,
and self-efficacy. This systematic review aimed to evaluate the effectiveness, user satisfaction, and cost-effectiveness of digital
self-management interventions for elderly individuals with OA.

Methods: The review followed a structured methodology, including a comprehensive search of electronic databases such as
PubMed, Scopus, Web of Science, Cochrane Library, and CINAHL, focusing on interventional studies and clinical trials
published in the last years up to 2022. Inclusion criteria targeted studies assessing digital interventions for OA management in
individuals aged 65 years and above. A narrative synthesis approach was employed to analyze the findings, comparing them
with existing literature on traditional and pharmacological interventions.

Results: Eight studies were included, revealing varied methodologies and digital interventions, such as mobile health apps,
wearable devices, and telehealth platforms. Key findings indicated a significant reduction in pain and improvement in physical
function, with risk ratios ranging from 1.2 to 1.9. Increased physical activity levels and adherence to exercise regimens were
noted, with a 20% higher adherence rate compared to control groups. User satisfaction was particularly high for wearable
devices, with 80% reporting positive experiences. However, challenges in maintaining long-term engagement with some digital
platforms were identified.

Conclusions: Digital self-management interventions present a viable and effective approach for managing osteoarthritis in the
elderly, offering potential benefits over traditional and pharmacological treatments in terms of accessibility, personalization,
and user engagement. Future research should focus on enhancing long-term engagement and exploring the integration of these
technologies into comprehensive care models.
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Introduction

Osteoarthritis (OA) is a degenerative joint disease that
predominantly affects the elderly, leading to
significant morbidity and decreased quality of life. It
is estimated that OA affects approximately 10% of
men and 18% of women over 60 years of age
worldwide [1]. The prevalence of OA is increasing due
to the aging population and rising obesity rates, with
predictions suggesting that 130 million individuals
will be affected by 2050, emphasizing the urgent need
for effective management strategies [2]. Digital self-
management interventions have emerged as a
promising approach to support individuals with OA,
leveraging technology to facilitate access to healthcare
resources, monitor symptoms, and encourage lifestyle
modifications. Studies show that such interventions
can lead to improved pain management, physical
function, and self-efficacy in managing the condition,
with up to 70% of participants reporting benefits from
using digital tools [3].

The integration of digital health technologies into the
management of chronic conditions like OA represents
a paradigm shift in healthcare. These technologies,
including mobile health apps, wearable devices, and
telehealth platforms, offer the potential to personalize
care, enhance patient engagement, and reduce
healthcare costs. For the elderly population, who may
face barriers to accessing traditional healthcare
services due to mobility issues or geographic isolation,
digital interventions provide a critical lifeline. Indeed,
research indicates that over 60% of elderly individuals
are willing to use digital health technologies for
managing their health conditions, suggesting a high
level of acceptance and potential for impact [4].

However, the effectiveness and adoption of digital
self-management interventions for OA among the
elderly are influenced by several factors, including
usability, accessibility, and digital literacy. Despite the
potential benefits, studies have found that only 40% of
elderly users feel confident in using digital health
technologies without assistance [5]. This highlighted
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the importance of designing interventions that are
user-friendly and accessible to individuals with
varying levels of technological proficiency.
Furthermore, evidence suggests that personalized
feedback and support within digital interventions can
significantly enhance their effectiveness, with
personalized programs being 30% more effective in
improving health outcomes compared to generic
programs [6].

There is also a growing body of evidence supporting
the cost-effectiveness of digital interventions for OA
management. A recent study found that digital self-
management programs could reduce healthcare costs
by up to 20% by decreasing the need for in-person
healthcare visits and improving the efficiency of
resource utilization [7]. Additionally, these programs
have been shown to improve mental health outcomes,
with participants reporting a 25% reduction in
symptoms of depression and anxiety, a common
comorbidity in individuals with OA [8-10]. The aim of
this review was to synthesize current evidence on
digital self-management interventions for elderly
individuals with OA, identifying gaps in the literature
and providing recommendations for future research
and practice. This comprehensive analysis sought to
inform healthcare providers, policymakers, and
technology developers about the wvalue and
implementation of digital interventions in managing
OA among the aging population.

Methods

The systematic review followed a structured
methodology to identify, select, and analyze relevant
studies on digital self-management interventions for
elderly individuals with osteoarthritis. The initial step
involved defining a comprehensive search strategy to
capture a wide range of studies. Search terms were
carefully chosen to encompass various aspects of the
subject matter, including "osteoarthritis," "elderly,"
"digital intervention," "self-management," "mobile
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application,"” and "telehealth." Boolean operators
(AND, OR) were utilized to combine these terms
effectively, ensuring a thorough search across the
selected databases. The literature search was
conducted across several electronic databases,
including PubMed, Scopus, Web of Science, Cochrane
Library, and CINAHL. These databases were selected
for their relevance to health sciences and their
comprehensive coverage of both peer-reviewed
articles and grey literature. The search was limited to
studies published in the last years leading up to 2022,
reflecting the most current evidence on digital
interventions for osteoarthritis management among the
elderly. This time frame was chosen to ensure the
inclusion of only the most recent technological
advancements and their applications in healthcare.

Inclusion criteria were established to filter the studies
relevant to the review’s objectives. Only
interventional studies that assessed the effectiveness,
user satisfaction, or cost-effectiveness of digital self-
management interventions for osteoarthritis in
individuals aged 65 years and older were included.
These interventions encompassed a range of digital
technologies, including but not limited to, mobile
health applications, wearable devices, and telehealth
services. Studies were required to be published in
English and have a full-text available for review.
Exclusion criteria were also defined to narrow down
the study selection. Studies were excluded if they were
not interventional, did not focus on osteoarthritis,
targeted populations younger than 65 years, or did not
involve a digital self-management component.
Furthermore, reviews, commentaries, editorials, and
studies published prior to the specified time frame
were also omitted from the review process.

The study selection process involved several steps to
ensure a systematic approach. Initially, titles and
abstracts of the retrieved articles were screened for
relevance based on the predefined inclusion and
exclusion criteria. This preliminary screening was
conducted by two independent reviewers to minimize
bias and errors. Discrepancies between reviewers were
resolved through discussion or, if necessary,
consultation with a third reviewer. Following the
initial screening, full-text articles were obtained and
further assessed for eligibility. Data extraction was
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then performed on the selected studies, gathering
information on  study design, population,
interventions, outcomes, and key findings. The final
selection included studies that provided clear evidence
on the effectiveness, user satisfaction, and cost-
effectiveness of digital self-management interventions
for osteoarthritis in the elderly. This meticulous
approach ensured that the review was based on high-
quality evidence, contributing valuable insights into
the current state of digital health interventions for
managing osteoarthritis among the aging population.

Results and discussion

The results of this systematic review are drawn from a
careful analysis of eight interventional studies and
clinical trials that evaluated digital self-management
interventions  for  elderly individuals  with
osteoarthritis. These studies, conducted over the last
years leading up to 2022, employed a range of
methodologies and interventions, providing a broad
perspective on the subject.

The sample sizes across the included studies varied
significantly, ranging from a small pilot study with 30
participants to larger trials involving up to 500
individuals. This diversity in sample size reflects the
varied nature of research designs and settings, from
more focused, qualitative assessments to broad,
quantitative analyses. Regarding the types of
interventions, the studies encompassed a wide array of
digital tools. These included mobile health
applications designed to monitor symptoms and
physical activity, wearable devices that provided real-
time feedback on movement and posture, and
telehealth platforms offering virtual physiotherapy
sessions.

Each intervention aimed to enhance self-management
of osteoarthritis among the elderly, focusing on
improving physical function, reducing pain, and
increasing overall well-being. The effectiveness of
these interventions varied across the studies. One
study reported a significant reduction in pain and
improvement in physical function, with a risk ratio of
1.5 (95% CI, 1.2-1.9) for the intervention group
compared to controls. Another trial highlighted the
impact of a telehealth platform on increasing physical
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activity levels among participants, with a 20% higher
adherence rate to recommended exercise regimens
compared to the control group (95% CI, 10-30%).
Meanwhile, a mobile health app focused on symptom
monitoring and personalized advice was found to
improve self-efficacy in managing osteoarthritis
symptoms, with users reporting a 25% increase in
confidence levels (95% ClI, 15-35%).

Comparatively, the studies also showcased varying
degrees of user engagement and satisfaction with the
digital interventions. One study noted that wearable
devices had the highest satisfaction rates, with 80% of
users reporting positive experiences, attributed to the
immediate feedback provided on their activities. In
contrast, another study found that while telehealth
services were effective in delivering physiotherapy
sessions, they faced challenges in maintaining long-
term engagement, with a dropout rate of 15% over six
months. The findings from these studies underscore
the potential of digital self-management interventions
in improving outcomes for elderly individuals with
osteoarthritis. However, they also highlight the
importance of considering user preferences,
engagement strategies, and the specific needs of the
elderly population in designing and implementing
these technologies. The varied effectiveness and
engagement levels reported across different types of
interventions suggest that a one-size-fits-all approach
may not be suitable. Instead, personalized and
adaptable digital solutions could be key to enhancing
the self-management of osteoarthritis in this
demographic.

The discussion of the results from the eight
interventional studies and clinical trials included in
this review reveals significant insights into the
effectiveness of digital self-management interventions
for elderly individuals with osteoarthritis. These
findings, which encompass a range of digital tools
from mobile health applications to wearable devices
and telehealth platforms, highlight the potential of
technology in managing osteoarthritis symptoms,
improving physical function, and enhancing self-
efficacy and engagement in health management. The
risk difference observed in the included studies
indicates a generally positive impact of digital
interventions on osteoarthritis management among the
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elderly. For instance, the reduction in pain and
improvement in physical function reported in one
study, with a risk ratio of 1.5, aligns with findings in
the literature on the effectiveness of conventional
physiotherapy and exercise programs for osteoarthritis
management, which  have reported similar
improvements in outcomes [19]. However, the
advantage of digital interventions, as seen in the
adherence rates to exercise regimens and increased
physical activity levels, suggests a unique benefit in
terms of convenience and accessibility that traditional
in-person interventions may lack [20].

Comparing the effectiveness of digital interventions to
pharmacological treatments presents a nuanced
picture. While non-steroidal anti-inflammatory drugs
(NSAIDs) and analgesics are commonly prescribed
for pain management in osteoarthritis, they come with
potential side effects and do not address the long-term
management of the condition [21]. The literature
indicates that while pharmacological treatments can
offer immediate pain relief, the risk reduction in terms
of long-term physical function and quality of life
improvements is less pronounced than what has been
observed with sustained digital intervention
engagement [22].

Furthermore, the engagement and satisfaction rates
with digital interventions, particularly wearable
devices, exceed those reported for some traditional
self-management education programs. Literature on
self-management education highlights engagement
challenges, with dropout rates comparable to or higher
than those observed in digital interventions [23]. This
underscores the potential of digital platforms to
enhance sustained engagement through personalized
feedback and interactive features. The challenge of
maintaining long-term engagement with telehealth
services, as noted in one of the included studies, is
mirrored in the literature. However, studies have also
identified strategies to mitigate these challenges, such
as incorporating social support features and
gamification, which could improve adherence rates
beyond what is reported for both digital and traditional
interventions [24].
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Conclusions

The comparison of risk differences and engagement
rates between the included studies and existing
literature reveals that digital self-management
interventions offer a promising complement or
alternative to traditional osteoarthritis management
strategies. While they may not entirely replace the
need for in-person care or pharmacological treatments,
they provide a valuable tool in the multifaceted
approach to managing chronic conditions in the
elderly population. The emphasis on personalized and
adaptable interventions could be key to maximizing
the effectiveness and user satisfaction of digital health
technologies in osteoarthritis care.
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Table (1): Summary of the findings of the included studies aimed to evaluate the effectiveness, user

satisfaction, and cost-effectiveness of digital self-management interventions for elderly individuals with OA

Sample Population Type of Effectiveness of .
Study 1D Size Characteristics intervention the intervention Study conclusion
Elderly with knee | Mobile Health Pain reduction Mobile health apps effectively
[11] tol OA A 20% (C1 15- reduce pain
Elderly with Wearable _Phy5|cal activity Wearable devices enhance
[12] 255 various joint OA Device Increase 25% (C hysical activity levels
J 20-30%) phy y [evels.
N Exercise . .
[13] 147 Elderl)(/)vxlth hip pgiliiﬂﬁz:r;h adherence 30% Telehealt;\(;rr:::r)gﬁ\clgs exercise
y PY 1 (c1 25-35%) :
. Wearable Pain reduction . . .
P Mobile App 220%) g P '
Self-efficacy
[15] 189 Elderly with hand Mobile Health improvement Mobile apps improve self-efficacy
OA App 25% (CI 20- in OA management.
30%)
[16] 421 Elderly with knee Telehealth Weight reduction | Telehealth support aids in weight
OA, overweight Support 10% (ClI 5-15%) management for OA.
. Functional
[17] 93 Elderly with Moile H+ealth improvement Hybrid interventions improve
multiple joint OA PP 15% (CI 10- physical function.
Wearable
20%)
Elderly with knee Pain reduction . .
s | s | oamsay | GIRE| wi | jeeiens v
inactive 27%) g P '
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