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Abstract: Purpose: The COVID-19 pandemic limited access to community fall prevention programs,
thus establishing the need for virtual interventions. Herein, we describe the feasibility, effectiveness,
and acceptability of a virtual, multicomponent fall prevention program (MOVing FREEly). Methods:
A team of clinical falls prevention experts developed a six-week multicomponent fall prevention
exercise and education class for older community-dwelling adults at risk of falling. Feasibility was
measured through class attendance; effectiveness was measured through changes in performance
measures, self-report of falling risk, and concern about falling; acceptability was assessed through
questionnaires completed immediately upon program completion and at a three-month follow up.
Results: A total of 32 patients participated in the MOVing FREEly program. Attendance for education
and exercise classes on average was greater than 80% with little attrition. Patient reported reduced
concern of falling, improvement in the falls efficacy scale—international (FES-I) short form, and had
statistically significant improvement in 30 s sit-to-stand and single-leg balance tests. The program
was well received by participants, saving them significant time and costs of travel. Conclusions: A
virtual, multicomponent fall prevention program is feasible and acceptable and effective as reducing
falling risk. Future studies can explore the ability of this program to reduce falling incident and injury.

Keywords: fall prevention; telerehabilitation; veteran affairs; quality improvement

1. Introduction

Falls are common among veteran older adults, and result in serious consequences [1].
They are the leading cause of fatal and nonfatal injury in older adults and precipitate
functional decline, psychological stress, and loss of independence [2]. One in three persons
over the age of 65 and one in two over the age of 80 will fall each year [3]. Falls continue
to be the leading cause of injury related morbidity and mortality [3]. Recent trends also
suggest that mortality from falls is highest for the oldest age groups (>75 years) and overall
rates of death from falls continues to increase [4].

Falls have adverse effects on mobility, independence, and quality of life, but are
largely preventable [5]. Multicomponent interventions deliver a standardized (i.e., non-
individualized) combination of fall prevention interventions and are effective (e.g., ex-
ercise focused on strength and balance; home safety hazard reduction; polypharmacy
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reduction) [1,6–8]. The Centers for Disease Control (CDC) “Stopping Elderly Accidents,
Deaths and Injuries” (STEADI) has endorsed several evidence-based multicomponent
fall prevention programs (e.g., Stepping On; Matter of Balance) in the hope of improving
community-based dissemination and engagement. The closure of many community centers
during the SARS-CoV-2 pandemic limited access to in-person programs, thus highlighting
the need to adapt fall prevention programs to virtual-based platforms.

Even before the pandemic, studies suggested that telerehabilitation (i.e., the delivery
of rehabilitation services via telehealth modalities) is feasible and efficacious. A systematic
review of nine studies which explored the concurrent validity and inter- and intra-rater
reliabilities concluded that several assessments (e.g., pain, swelling, range of motion, muscle
strength, balance gait, and functional assessment) were technically feasible and valid over
telerehabilitation modalities [9]. A corresponding systematic review and meta-analysis of
randomized physical therapy trials suggested that therapeutic interventions for physical
function decline and/or disability delivered over telerehabilitation performed as well as
usual care and produced similar long-term benefits [10]. Telerehabilitation is cost-effective,
may improve participation in rehabilitation programs, and offers additional benefits to
caregivers of persons recovering from a disabling health event such as a stroke [11–13].

The Veterans Health Affairs (VHA) system has been a leader in telemedicine de-
ployment, supporting end users (i.e., veterans), infrastructure (i.e., devices, internet, and
software) and staff (i.e., training and practice support and productivity/reimbursement)
in a wide variety of therapeutic areas, including telerehabilitation [14]. Telemedicine is an
accepted way to provide and receive care in VHA, and in many cases is a preferred modal-
ity due to transportation and other logistical challenges that rural veterans face [15–17].
Though there has been some success in converting other Veterans Affairs (VA) mobility
and exercise programs to virtual platforms, a virtual fall prevention group program has yet
to be piloted in VHA [18,19]. The goal of this project was to evaluate the feasibility and
acceptance of a novel VHA multicomponent and interdisciplinary virtual fall prevention
program, developed to increase awareness of fall risk factors, improve strength and balance,
and promote risk-reducing behaviors.

2. Materials and Methods
2.1. Setting and Participants

This quality improvement project was piloted at VA Puget Sound, located in Seattle,
Washington. This hospital is a large tertiary Veterans Health Administration (VHA) facility,
which serves a large, geographically diverse area ranging along the entire Puget Sound and
Western Cascade mountain range, has an inpatient hospital, skilled nursing facility and
outpatient clinics including primary care, subspecialty medicine and rehabilitative services.
The Seattle facility hosts a Geriatric Research, Education and Clinical Center (GRECC)
and Telerehabilitation Enterprise Wide Initiative (TREWI) hub, both of which are adept
at implementing novel telemedicine programs across a large, often rural, geographical
region [20].

Participants at risk of falling, as defined by one or more CDC STEADI key fall risk ques-
tions (https://www.cdc.gov/steadi/pdf/steadi-algorithm-508.pdf; accessed on 28 October
2023), were referred to the program from outpatient primary, geriatric, and rehabilitation
clinics [21]. A physical therapy assistant (PTA) screened participants for the following
exclusion considerations: in a wheelchair 50% of the or the day or more; requires moderate
to full assistance with transfers; evidence of significant cognitive impairment or dementia
through chart review or basic screen; not community-dwelling. A full description of the
class was offered, and patients were asked to accept or decline participation at that time.
Patients with various telemedicine barriers (e.g., lacked experience with the VA Virtual
Care (VVC) platform or telemedicine visits; did not own a device (i.e., tablet; computer)
with microphone and camera; or lacked Internet service provider) were offered training by
the PTA and/or ordered devices with Internet through a central VA distribution center.

https://www.cdc.gov/steadi/pdf/steadi-algorithm-508.pdf
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From January 2022 to January 2023, 32 veterans were enrolled into MOVing FREEly
(a total of four class cohorts). Complete data were analyzed for 27 participants who were
older (mean age 75 years), mostly male (89.0%) and white (85.2%), and were at moderate or
high risk of falling based on a prior history of falls or self-report response to STEADI fall
risk questions (Table 1). Most (70%) had never had a VVC visit in the past. Average score
on the FES-I short form indicated a high level of concern for falling when completing ADLs
(14.67, SD +/− 5.0) 32. Seven participants (35%) reported a fall while participating in the
series but no injuries. There were no falls or injuries during any of the exercise sessions.

Table 1. Participant characteristics.

Sex, Male, n(%) 24 (89.0%)

Age, mean (SD, range) 75 (5.11, 64–85)

Race, white, n (%) 23 (85.2%)

Time to Seattle VA, minutes, median (SD) 80.2 min (±45.7)

Fallen within the last 12 mo, n (%) 25 (92.6%)

Fall that caused an injury, n (%) 8 (29.6%)

Fear of falling, n (%) 22 (81.5%)

Unsteady when walking, n (%) 23 (85.2%)

Use arms to stand up from a chair, n (%) 21 (77.8%)
Participant characteristics for study population for whom there was complete data (N = 27).

2.2. Program Design and Implementation

The MOVing FREEly (Multicomponent, Otago, Virtual, Fall Reduction, Education and
Exercise) program is a six-week multicomponent fall prevention education and exercise
class. An interdisciplinary team consisting of a geriatrician, pharmacist, occupational
and physical therapist (PT), all with a training in geriatrics and fall prevention, reviewed
evidence-based fall prevention interventions and programs and developed class curricu-
lum, presentation materials and participant education and exercise handbooks [22–24].
The elements of a successful group-based intervention (e.g., engaging participants in an
active manner which is less prescriptive and more contextual; using simple language and
developing trust; promote self-monitoring of behavioral change; and progression of content
by group leader(s), especially exercises) were incorporated into the class model [22] [23,25].
Other patient-related education materials were obtained from the CDC STEADI website
(Patient & Caregiver Resources|STEADI—Older Adult Fall Prevention|CDC Injury Center,
https://www.cdc.gov/steadi/patient.html, accessed 28 October 2023) [21,26].

2.3. Education Program

A weekly educational class focusing on different fall prevention topics met weekly
over a virtual platform (i.e., VVC) (Figure 1), and was facilitated by occupational or physical
therapist, physician, or pharmacist. Instruction included a standardized pres8entation
intermixed with small-group discussion, and participant handbooks mirrored weekly
content/topics, including activities for participants to re-enforce concepts learned during
the educational class. Participants also identified fall-risk behaviors (“risky behaviors”) at
the initial class and worked with group facilitators to reduce risk through specific behavioral
modifications. These self-identified goals were reviewed and reinforced at the beginning of
each class and recorded into the participant handbook. Homework related to the weekly
topic provided additional opportunities to reinforce class concepts between each class.

https://www.cdc.gov/steadi/patient.html
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2.4. Exercise Program

The exercise program was based on the CDC Otago Exercise Program (Otago_2023-
Implementation-Guide-for-PT-1.pdf (unc.edu), https://www.med.unc.edu/aging/cgwep/
wp-content/uploads/sites/865/2023/08/Otago_2023-Implementation-Guide-for-PT-1.pdf,
accessed 28 October 2023), which focuses on lower extremity strengthening and balance [21].
A PTA or PT conducted virtual exercise sessions once a week on an individual or group
basis, separate from the educational class. At weeks three and five, the physical therapist
increased the numbers of repetitions or challenge (e.g., eyes closed with balance exercises) if
the participant was willing and could do so safely. Participants were encouraged to perform
exercises on their own two to three times a week.

2.5. Measurements and Analysis

Feasibility was defined as participation in the group, staff effort to sustain group and
ability of the group to reduce falling risk. Weekly exercise and education class attendance
as recorded in the electronic health record. Staff effort included administrative time by
facilitators or program assistants to review referrals to MOVing FREEly, enroll participants,
connect participants to the virtual platform and provide ongoing technical support through-
out the 6-week class. This was capture in the monthly MOVing FREEly operational meeting
notes and electronic health record when applicable. Reduction in falling risk was measured
by change in performance and self-reported measures of falling risk. The program PT
completed an initial virtual evaluation for all participants who opted into the program.
Assessment incorporated subjective falling history and performance tests specific for falling
(e.g., four staged balance test (FSBT) and 30 s sit-to-stand (STS)) according to the CDC’s
STEADI guide (STEADI-Assessment-30Sec-508.pdf (cdc.gov) and 4-Stage_Balance_Test-
print.pdf (cdc.gov); both accessed on 28 October 2023) [27,28]. Performance tests were
conducted over video platform with PT providing guidance and demonstration as needed.
Other performance tests are more difficult to conduct over a virtual modality and were
omitted [18,29]. Pre-class, post class and three-month post program questionnaires com-
pleted independently by participants captured changes in self-report of gait, balance or

https://www.med.unc.edu/aging/cgwep/wp-content/uploads/sites/865/2023/08/Otago_2023-Implementation-Guide-for-PT-1.pdf
https://www.med.unc.edu/aging/cgwep/wp-content/uploads/sites/865/2023/08/Otago_2023-Implementation-Guide-for-PT-1.pdf
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lower extremity impairments (adapted from CDC STEADI “Stay Independent” assessment),
concern for falling (e.g., falls efficacy scale—international (FES-I) short form and self-report
concern for falling) and demographic information [30–32]. Responses were either “yes” or
“no”. Paired-sample T-tests analyzed participant improvement in physical performance
measures of falling risk (e.g., 30 s STS, ability to hold a single leg test) and FES-I for patients
in which there was complete pre-/post-program data. Descriptive statistics were used to
examine self-report of improvement in falling risk.

Acceptance of this telemedicine fall prevention program was derived from the post-
program and three-month post program questionnaires, which asked participants about
their experience of participating in a virtual class, likelihood to recommend the class to
others, and steps taken to incorporate fall risk behaviors (e.g., home safety modifications
and changes to “risky behaviors”). We calculated travel time and mileage saved by receiving
the program at home vs. in person at the Seattle VA. This was calculated by estimating the
roundtrip travel mileage from participant home address (as found in electronic medical
record) to Seattle VA. This implementation study was determined a quality improvement
project by VA Puget Sound IRB, and patient consent was not obtained. Participation was
voluntary, participants were able to opt out of program evaluation surveys, and data were
de-identified prior to analysis.

3. Results
3.1. Feasibility of Program

Weekly attendance was higher for the educational (mean % attendance 89%; SD ± 0.05)
than exercise classes (mean % attendance 83%; SD ± 0.04). There was low attrition through-
out the six weeks for education and exercise classes, and group exercise classes had a higher
attendance than the individual sessions (Table 2). All participants were offered a “test
call” prior to their initial VVC visit. “Test calls” could take between 20 and 40 min, and
were conducted in the context of the PTA’s regular clinical practice. On average, 40% of
participants needed extra help at the start of each class to sign-on to the VVC visit, which
was provided by the PTA or medical support assistant. By the fourth class, all participants
were self-sufficient in their ability to navigate the VVC platform, which was a finding
consistent throughout all four cohorts. The proportion of participants needing support in
each cohort declined throughout the course of the study period. Table 3 summarizes the
operational experiences for the virtual multicomponent exercise and educational class.

Table 2. Attendance (%) for exercise and education class per week.

Week 1 2 3 4 5 6

Education 91 97 81 88 91 84

Exercise—overall 77 87 87 83 80 86

Exercise—group 100 100 100 83 75 83

Exercise—individual 61 78 78 83 83 89
Weekly attendance for educational session (n = 32), group exercise (n = 12), and individual exercise (n = 18) classes
by week for all study participants. Two participants were already enrolled in a community-based Otago exercise
class at the time of group participation; thus, total group exercise class enrollment was 30, not 32.
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Table 3. Considerations for implementing a virtual fall prevention program.

Program Component Tips Rationale

Logistical
considerations

• Review virtual skills, virtual platform features,
discuss virtual etiquette
• Additional staff to support class facilitator
• Send virtual appointments via email rather than
text message and consider reminder calls
• Knowledge of local and/or health system virtual
clinic requirements, documentation and coding
• Verify participant emergency contacts
and location

• Builds confidence in technical skills and literacy
• Allows for technical support (logging on,
troubleshooting audio/visual difficulties)
improves presentation timeliness, reduces delays
and enhances participation
• Improves class attendance
• Captures workload, provider productivity and
quality metrics to support program sustainability
• Establish methods to engage first responders in
the event of an emergency

Enrollment

• Pre-class enrolment call
• Enrollment on a “rolling” basis
• Mail hardcopies of participant handbooks
• Pre-class physical therapy evaluations

• Clarifies class expectations; improve attendance
• Reduces scheduling “bottlenecks” (accessibility)
• Physical handbooks are easier to use than
digital copies
• Determine “best-fit” for exercise class (group
vs. individual)
• Build rapport with individual; learn what
matters to them and guide
person-centered discussions
• Identify individual impairments impacting safe
mobility, addressing any individual concerns (e.g.,
issuing assistive devices)

Management and
delivery of class
content

• Define virtual space as a confidential space and
limit external noises and distractions
• Prompt discussion during sessions
• Consider presenter/facilitator communication
and virtual presence
• Review virtual exercise safety considerations
• Group participants with similar functional levels
for exercise groups and limit exercise groups
depending on providers’ comfort level and
participants’ safety (e.g., 4 participants/group)

• Encourages participants to share experiences
openly and improves participation, respect
and engagement
• Builds commadore between participants and
facilitates group learning
• Maintain eye-contact; ensure adequate
lightening; visualize face and upper torso; listen
with intention; share information that is simple,
concise and free of jargon; repeat questions
before answering
• Identify methods for balance support—assistive
device, chair, counter, corner of wall; utilize a
caregiver to provide support and monitor exercises
• Allows adequate visualization of participant
bodies while exercising to ensure safety and
accuracy of movements

All participants (100%) reported that the program helped to reduce their fear of falling,
and three quarters (76.9%) indicated the program helped them improve strength, balance,
or both, and had made home safety modifications (73.1%) (Table 4). At three months,
most (>95%) continued to share that the class reduced their concern about falling and
had increased confidence with falling risk reduction, and few (33%) had sustained a fall
(Table 4). Though most stated they felt comfortable talking to their primary provider about
medications that increase their risk of falling, less than half (44.6%) had implemented
medication changes at the three-month post-program follow up (Table 4). There was
statistically significant improvement in the 30 s STS (pre-program mean 7.8 reps (±4.5);
post-program mean 11.2 reps (±3.2); p-value = 0.000), ability to hold a single-leg stance
(pre-program mean 2.4 sec (±3.9); post-program mean 5.2 sec (±4.3); p-value = 0.000), and
FES-I short form scores (pre-program mean score 14.7 (±4.95); post-program mean score
12.5 (±3.56); p-value = 0.016) by the end of the program.
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Table 4. Response to fall risk measures post program and at three-month follow up.

End of Program (N = 26) n (%) Three Month Follow Up (N = 21) n (%)

Fall during class 19 (73.1%) Fall since class ended 7
(33.3%)

Reduced your fear of falling 26 (100%) Reduced your fear of falling 20
(95.2%)

Improvement in strength, balance 20 (76.9%) Continued confidence in falling
risk reduction

20
(95.2%)

I feel more comfortable talking to HCP
about medications 23 (88.5%) Made medication changes 10

(47.6%)

Plan to continue exercising 25
(96.1%) Exercising at least weekly 14

(66.7%)

I have made changes to my home
environment to reduce risk

19
(73.1%) Has continued to reduce risky behaviors 19

(90.5%)

Table represents responses to post-program questionnaires immediately at the end of the program and at three-
month follow up. Response categories were organized by common themes and represent the questions asked of
participants at each time point. health care provider (HCP).

3.2. Acceptability of Program

As for the acceptability of the program, all (100%) were “satisfied with the program”
and would “refer the program to another veteran”. Most (89%) veterans stated they
“preferred a virtual platform” as it was more convenient, reduced travel burden, and
increased accessibility, and would not have participated if the program was not virtual. On
average, patients saved a total of 72.4 miles and 80.2 min of round trips per person by not
traveling to the Seattle VA.

4. Discussion

MOVing FREEly is a feasible and acceptable program for delivering group-based,
evidence-based fall prevention education and exercise interventions. Participation in the
program was high and sustained, and resulted in an improvement in objective and sub-
jective measures of falling risk. A virtual platform was well accepted by participants, and
preferred due to time and travel savings, which were considerable. Our findings are com-
parable to other group-based fall prevention programs, and add to the evidence supporting
the efficacy of virtually based, group, educational programs for fall prevention [23,33,34].
Our adherence rates were similar (above 80%), with a similar improvement in performance
measures of falling [29].

Telerehabilitation is a reasonable modality through which to provide fall prevention
programs, but requires careful logistical planning and considerations. Observations from
prior studies of virtual balance or fall prevention programs suggests that even persons
who are cognitively impaired or new to virtual care are able to master the independent
use of this modality and become technologically independent [29]. However, this does
require considerable initial skill-based coaching and assistance by the study teams or
facilitators [29]. Similarly, we found that many participants required pre-program support
in learning the virtual platform and signing on to virtual classes, and standby assistance
during the class if technical problems were encountered. Once mastered, our participants
embraced the virtual component and preferred this to in-person options. Our observations
also highlighted the growing familiarity of older adults with technology and virtual health
care [35]. Though most were still “new” to the VVC platform throughout the course of
our study period, fewer participants needed additional assistance as time progressed,
suggesting a possible increase in technological literacy in our older adult population.

Our program is different from other telemedicine-based balance or fall prevention
exercise classes as it includes an education class facilitated by health care professionals and
operates as a group medical appointment. Thus, it required additional considerations, such
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as electronic health record documentation and coding; clinic setup, referral management
and virtual appointment scheduling; and patient privacy and health emergency planning
(Table 3). Because veteran populations have a higher prevalence of frailty and multiple
chronic conditions, the delivery of wellness and educational programs by licensed providers
can allow for adaptability to meet unique health care needs and patient preferences [36].
Thus, the unique features of the VHA system support the ability of a multidisciplinary
team of licensed health care providers to deliver a virtual fall prevention exercise and
education class, and support development of technological skills of our patients (e.g.,
turn on/off device and volume; set up email account; download documents; connect to a
virtual platform).

There are several limitations to our program evaluation. The number of participants
was small (N = 32). Given that the intent was to determine the feasibility and acceptability
of implementation of a clinical demonstration program, the data reflect the initial evaluation
of this program, and were not designed to test the effectiveness at reducing the rate of
falling. Future randomized control trials are needed to determine if the incidence and rate
of falling are reduced in participants vs. non-participants. Secondly, the limited diversity
of our participant population and health care system may limit the generalizability to
Black, Indigenous, and People of Color (BiPOC) communities, transgender persons, and
cis-women. As our region diversifies and our program increases in enrolment, we are
hopeful to evaluate the experiences of those with diverse backgrounds and continue to
incorporate inclusive language into our education and exercise curriculums. Lastly, the
evaluation of this program and operational observations shared are limited to a single VA
facility with telemedicine experience and infrastructure. Future work will need to explore
and establish the feasibility, efficacy, and acceptability of this program at sites throughout
VHA and other non-VA health care systems.

5. Conclusions

The MOVing FREEly program is a feasible, virtual option for offering a multicompo-
nent fall prevention program, which reduces measures of falling risk and was well received
by veteran participants. By utilizing telemedicine, this program has the potential to expand
the access to traditional fall prevention interventions and better serve an increasingly aging
and frail veteran population. Future studies will need to examine if this program is feasible
throughout VHA and if the improvements in performance and self-reported measure of
falling risk observed in this study translate into reductions in future falls.

Author Contributions: Conceptualization, Methodology, Writing—Original Draft Preparation,
Writing—Editing, K.C.R., A.O. and J.S.P.; Data Curation, Formal Analysis, S.C. and E.M.; Project
Administration, K.C.R., A.O. and E.M.; Writing—Reviewing and Editing, S.C., M.R.P. and J.T.; Fund-
ing Acquisition, K.C.R. and J.S.P. All authors have read and agreed to the published version of
the manuscript.

Funding: Support for this program was provided by the Veterans Affairs Office of Geriatrics and
Extended Care, Veterans Integrated Service Network 20 and the Office of Rural health.

Institutional Review Board Statement: Ethical review and approval were waived for this study due
to the quality improvement intent of this program and study.

Informed Consent Statement: Patient consent was waived due to the quality improvement intent of
this program. Participation in the program and evaluation activities was voluntary and all data were
de-identified prior to analysis.

Data Availability Statement: The data presented in this study are available on request from the
corresponding author. The data are not publicly available due to the quality improvement nature of
this work.

Acknowledgments: The authors would like to thank the Rehabilitation care service and the Geriatric
Research, Education, Clinical Center at VA Puget Sound for administration support and collaboration,
making this program possible. We would additionally like to thank Elizabeth Phelan, who provided



Geriatrics 2023, 8, 115 9 of 10

manuscript review. We would also like to acknowledge Ruby Farinas, Jennifer Chen, Terri May, and
Benson Wong, who provided additional program development, support, and guidance.

Conflicts of Interest: The authors declare no conflict of interest.

References
1. Rubenstein, L. Falls in older people: Epidemiology, risk factors and strategies for prevention. Age Ageing 2006, 35, ii37–ii41.

[CrossRef] [PubMed]
2. Florence, C.; Bergen, G.; Atherly, A.; Burns, E.; Stevens, J.; Drake, C. Medical Costs of Fatal and Nonfatal Falls in Older Adults. J.

Am. Geriatr. Soc. 2018, 66, 693–698. [CrossRef]
3. Centers for Disease Control and Prevention, National Center for Injury Prevention and Control. 2016. Web-based Injury Statistics

Query and Reporting System (WISQARS): Leading Causes of Death and Injury—PDFs|Injury Center|CDC. Available online:
https://www.cdc.gov/injury/wisqars/LeadingCauses.html (accessed on 28 October 2023).

4. Hartholt, K.; Lee, R.; Burns, E. Mortality from falls among US adults aged 75 years or older 2000–2016. JAMA 2019, 321, 2131–2133.
[CrossRef] [PubMed]

5. Robertson, M.; Campbell, A.; Gardner, M.; Devin, N. Preventing Injuries in Older People by Preventing Falls: A Meta-Analysis of
Individual-Level Data. J. Am. Geriatr. Soc. 2002, 50, 905–911. [CrossRef] [PubMed]

6. Gillespie, L.; Robertson, M.; Gillespie, W.; Sherrington, C.; Gates, S.; Clemson, L.; Lamb, S. Interventions for preventing falls in
older people living in the community. Cochrane Database Syst. Rev. 2012, 2012, CD007146. [CrossRef] [PubMed]

7. Tricco, A.; Thomas, S.; Veroniki, A.; Hamid, J.; Cogo, E.; Striffer, L. Comparisons of interventions for preventing falls in older
adults: As systematic review and meta-analysis. JAMA 2017, 318, 1687–1699. [CrossRef] [PubMed]

8. Montero-Odasso, M.; van der Velde, N.; Martin, F.C.; Petrovic, M.; Tan, M.P.; Ryg, J.; Aguilar-Navarro, S.; Alexander, N.B.; Becker,
C.; Blain, H.; et al. Task Force on Global Guidelines for Falls in Older, A. World guidelines for falls prevention and management
for older adults: A global initiative. Age Ageing 2022, 51, afac205. [CrossRef]

9. Mani, S.; Sharma, S.; Omar, B.; Paungmali, A.; Joseph, L. Validity and reliability of Internet-based physiotherapy assessment for
musculoskeletal disorders: A systematic review. J. Telemed. Telecare 2017, 23, 379–391. [CrossRef]

10. Cottrell, M.A.; Galea, O.A.; O’Leary, S.P.; Hill, A.J.; Russell, T.G. Real-time telerehabilitation for the treatment of musculoskeletal
conditions is effective and comparable to standard practice: A systematic review and meta-analysis. Clin. Rehabil. 2017, 31,
625–638. [CrossRef]

11. Hwang, R.; Morris, N.R.; Mandrusiak, A.; Bruning, J.; Peters, R.; Korczyk, D.; Russell, T. Cost-Utility Analysis of Home-Based
Telerehabilitation Compared With Centre-Based Rehabilitation in Patients With Heart Failure. Heart Lung Circ. 2019, 28, 1795–1803.
[CrossRef]

12. Kairy, D.; Lehoux, P.; Vincent, C.; Visintin, M. A systematic review of clinical outcomes, clinical process, healthcare utilization and
costs associated with telerehabilitation. Disabil. Rehabil. 2009, 31, 427–447. [CrossRef] [PubMed]

13. Bernocchi, P.; Vanoglio, F.; Baratti, D.; Morini, R.; Rocchi, S.; Luisa, A.; Scalvini, S. Home-based telesurveillance and rehabilitation
after stroke: A real-life study. Top. Stroke Rehabil. 2016, 23, 106–115. [CrossRef] [PubMed]

14. Office of Connected Care: Telerehabilitation and Prosthetic Services. Available online: https://vaww.telehealth.va.gov/clinic/
rehab/trehb/index.asp (accessed on 20 March 2023).

15. Kintzle, S.; Rivas, W.A.; Castro, C.A. Satisfaction of the Use of Telehealth and Access to Care for Veterans During the COVID-19
Pandemic. Telemedicine and e-Health 2022, 28, 706–711. [CrossRef] [PubMed]

16. Nicosia, F.M.; Kaul, B.; Totten, A.M.; Silvestrini, M.C.; Williams, K.; Whooley, M.A.; Sarmiento, K.F. Leveraging Telehealth to
improve access to care: A qualitative evaluation of Veterans’ experience with the VA TeleSleep program. BMC Health Serv. Res.
2021, 21, 77. [CrossRef] [PubMed]

17. Darkins, A. The growth of telehealth services in the Veterans Health Administration between 1994 and 2014: A study in the
diffusion of innovation. Telemedicine and e-Health 2014, 20, 761–768. [CrossRef]

18. Alexander, N.B.; Phillips, K.; Wagner-Felkey, J.; Chan, C.L.; Hogikyan, R.; Sciaky, A.; Cigolle, C. Team VA Video Connect (VVC) to
optimize mobility and physical activity in post-hospital discharge older veterans: Baseline assessment. BMC Geriatr. 2021, 21, 502.
[CrossRef] [PubMed]

19. Fernandez, D.; Wilkins, S.S.; Melrose, R.J.; Hall, K.M.; Abbate, L.M.; Morey, M.C.; Castle, S.C.; Zeng, A.; Lee, C.C. Physical
Function Effects of Live Video Group Exercise Interventions for Older Adults: A Systematic Review and Veteran’s Gerofit Group
Case Study. Telemedicine and e-Health 2022, 29, 829–840. [CrossRef]

20. Pimentel, C.B.; Gately, M.; Barczi, S.R.; Boockvar, K.S.; Bowman, E.H.; Caprio, T.V.; Colon-Emeric, C.S.; Dang, S.; Espinoza, S.E.;
Garner, K.K.; et al. GRECC Connect: Geriatrics Telehealth to Empower Health Care Providers and Improve Management of Older
Veterans in Rural Communities. Fed. Pract. 2019, 36, 464–470.

21. Stevens, J. The STEADI tool kit: A fall prevention resource for healthcare providers. IHS Prim. Care Provid. 2013, 38, 162.
22. Mahoney, J.; Clemson, L.; Schlottauer, A.; Mack, K.; Shea, T.; Gobel, V.; Cech, S. Modified Delphi Consensus to Suggest key

Elements of Stepping On Falls Prevention Program. Front. Public Health 2017, 5, 21. [CrossRef]
23. Clemson, L.; Cumming, R.; Kendig, H.; Swann, M.; Heard, R.; Taylor, K. The effectiveness of a community-based program for

reducing the incidence of falls in the elderly: A randomized trial. J. Am. Geriatr. Soc. 2004, 52, 1487–1494. [CrossRef] [PubMed]

https://doi.org/10.1093/ageing/afl084
https://www.ncbi.nlm.nih.gov/pubmed/16926202
https://doi.org/10.1111/jgs.15304
https://www.cdc.gov/injury/wisqars/LeadingCauses.html
https://doi.org/10.1001/jama.2019.4185
https://www.ncbi.nlm.nih.gov/pubmed/31162561
https://doi.org/10.1046/j.1532-5415.2002.50218.x
https://www.ncbi.nlm.nih.gov/pubmed/12028179
https://doi.org/10.1002/14651858.CD007146.pub3
https://www.ncbi.nlm.nih.gov/pubmed/22972103
https://doi.org/10.1001/jama.2017.15006
https://www.ncbi.nlm.nih.gov/pubmed/29114830
https://doi.org/10.1093/ageing/afac205
https://doi.org/10.1177/1357633X16642369
https://doi.org/10.1177/0269215516645148
https://doi.org/10.1016/j.hlc.2018.11.010
https://doi.org/10.1080/09638280802062553
https://www.ncbi.nlm.nih.gov/pubmed/18720118
https://doi.org/10.1080/10749357.2015.1120453
https://www.ncbi.nlm.nih.gov/pubmed/27078116
https://vaww.telehealth.va.gov/clinic/rehab/trehb/index.asp
https://vaww.telehealth.va.gov/clinic/rehab/trehb/index.asp
https://doi.org/10.1089/tmj.2021.0262
https://www.ncbi.nlm.nih.gov/pubmed/34551276
https://doi.org/10.1186/s12913-021-06080-5
https://www.ncbi.nlm.nih.gov/pubmed/33478497
https://doi.org/10.1089/tmj.2014.0143
https://doi.org/10.1186/s12877-021-02454-w
https://www.ncbi.nlm.nih.gov/pubmed/34551725
https://doi.org/10.1089/tmj.2022.0175
https://doi.org/10.3389/fpubh.2017.00021
https://doi.org/10.1111/j.1532-5415.2004.52411.x
https://www.ncbi.nlm.nih.gov/pubmed/15341550


Geriatrics 2023, 8, 115 10 of 10

24. Tennstedt, S.; Howland, J.; Lachman, M.; Peterson, E.; Kasten, L.; Jette, A. A randomized, controlled trial of a group intervention
to reduce fear of falling and associated activity restriction in older adults. J. Gerontol. B Psychol. Sci. Soc. Sci. 1998, 53, P384–P392.
[CrossRef] [PubMed]

25. Haynes, M.; League, P.; Neault, G. A matter of balance: Older adults taking control of falls by building confidence. Front. Public
Health 2014, 2, 274. [CrossRef] [PubMed]

26. Campbell, A.; Robertson, M.; Gardner, M.; Norton, R.; Buchner, D. Falls prevention over 2 years: A randomized controlled trial in
women 80 years and older. Age Ageing 1999, 28, 513–518. [CrossRef] [PubMed]

27. Jones, C.; Rikli, R.; Beam, W. A 30s Chair-stand test as a measure of lower body strength in community-residing older adults. Res.
Q. Exerc. Sport 2013, 70, 113–119. [CrossRef] [PubMed]

28. Vellas, B.; Wayne, S.; Romero, L.; Baumgartner, R.; Rubenstein, L.; Garry, P. One-leg balance is an important predictor of injurious
falls in older persons. J. Am. Geriatr. Soc. 1997, 46, 735–738. [CrossRef] [PubMed]

29. Shubert, T.E.; Chokshi, A.; Mendes, V.M.; Grier, S.; Buchanan, H.; Basnett, J.; Smith, M.L. Stand Tall-A Virtual Translation of the
Otago Exercise Program. J. Geriatr. Phys. Ther. 2020, 43, 120–127. [CrossRef]

30. Rubenstein, L.; Vivrette, R.; Harkr, J.; Stevens, J.; Kramer, B. Validating an evidence-based, self-rated fall risk questionnaire (FRQ)
for older adults. J. Saf. Res. 2011, 42, 493–499. [CrossRef]

31. Kempen, G.; Yardley, L.; Van Haastreg, J.; Zijlstra, G.; Beyer, N.; Hauer, K.; Todd, C. The Short FES-I: A shortened version of the
falls efficacy scale-international to assess fear of falling. Age Ageing 2008, 37, 45–50. [CrossRef]

32. Delbaere, K.; Close, J.C.; Mikolaizak, A.S.; Sachdev, P.S.; Brodaty, H.; Lord, S.R. The Falls Efficacy Scale International (FES-I). A
comprehensive longitudinal validation study. Age Ageing 2010, 39, 210–216. [CrossRef]

33. Wu, G.; Keyes, L.M. Group tele-exercise for improving balance in elders. Telemed. e-Health 2006, 12, 561–570. [CrossRef] [PubMed]
34. Hong, J.; Kong, H.J.; Yoon, H.J. Web-Based Telepresence Exercise Program for Community-Dwelling Elderly Women With a High

Risk of Falling: Randomized Controlled Trial. JMIR Mhealth Uhealth 2018, 6, e132. [CrossRef] [PubMed]
35. Pew Research Center, Mobile Fact Sheet. Available online: https://www.pewresearch.org/internet/fact-sheet/mobile/ (accessed

on 11 July 2023).
36. Hoerster, K.; Lehavot, K.; Simpson, T.; McFall, M.; Reiber, G.; Nelson, K. Health and health behavior differences: U.S. Military,

veteran, and civilian men. Am. J. Prev. Med. 2012, 43, 483–489. [CrossRef] [PubMed]

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual
author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to
people or property resulting from any ideas, methods, instructions or products referred to in the content.

https://doi.org/10.1093/geronb/53B.6.P384
https://www.ncbi.nlm.nih.gov/pubmed/9826971
https://doi.org/10.3389/fpubh.2014.00274
https://www.ncbi.nlm.nih.gov/pubmed/25964938
https://doi.org/10.1093/ageing/28.6.513
https://www.ncbi.nlm.nih.gov/pubmed/10604501
https://doi.org/10.1080/02701367.1999.10608028
https://www.ncbi.nlm.nih.gov/pubmed/10380242
https://doi.org/10.1111/j.1532-5415.1997.tb01479.x
https://www.ncbi.nlm.nih.gov/pubmed/9180669
https://doi.org/10.1519/JPT.0000000000000203
https://doi.org/10.1016/j.jsr.2011.08.006
https://doi.org/10.1093/ageing/afm157
https://doi.org/10.1093/ageing/afp225
https://doi.org/10.1089/tmj.2006.12.561
https://www.ncbi.nlm.nih.gov/pubmed/17042710
https://doi.org/10.2196/mhealth.9563
https://www.ncbi.nlm.nih.gov/pubmed/29807877
https://www.pewresearch.org/internet/fact-sheet/mobile/
https://doi.org/10.1016/j.amepre.2012.07.029
https://www.ncbi.nlm.nih.gov/pubmed/23079170

	Introduction 
	Materials and Methods 
	Setting and Participants 
	Program Design and Implementation 
	Education Program 
	Exercise Program 
	Measurements and Analysis 

	Results 
	Feasibility of Program 
	Acceptability of Program 

	Discussion 
	Conclusions 
	References

