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Abstract
Tele-rehabilitation (TR) can limit physical contact in older patients if long transportation times or physical attendance challenges
their health. Digital literacy decreases with age, which might interfere with geriatric patients’ ability to benefit from TR. The
purpose was to describe the TR intervention, adherence to training sessions, and level of digital literacy. TR via videocon-
ferencing was delivered both individually and in groups where more were challenged by joining training outside their homes.
Improvements in functional capacity were found. Combining individual and group exercises, high adherence to the TR
programme was achieved. Digital literacy was on par with younger adult computer users. Individual-and group TR sessions
might secure high adherence to the exercise programme. Digital literacy at a certain level might be a prerequisite when supplied
with both oral and written material Suggestions on how to raise older people’s digital literacy to use telehealth solutions in the
future are provided.
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Introduction

More and more countries are demanding that their citizens
use digital solutions (Digital Nations, 2020). This also applies
to older people, who have to acquire digital skills in their
adult lives (Wang et al., 2013). Coping with the increasing use
of digitalisation in society and diminishing physical activity
are challenging in older people’s everyday lives.

Physical Activity

Impaired physical activity affects the functional capacity of
frail older people. Regular weekly training sessions can deter
the negative spiral, yield safer walking capabilities and thus
prevent falls (Campbell & Robertson, 2007).

Tele-Rehabilitation

Tele-rehabilitation (TR) can effectively prevent loss of
functional capacity (Hansen et al., 2020) but TR is often a

plan B for older people who wish to avoid exhaustion and
prefer exercising at home (Franco et al., 2015). For others,
social distancing may be a condition, as seen during the
ongoing coronavirus pandemic (Taylor et al., 2021).

Tele-Rehabilitation Via Videoconferencing

TR performed in groups via video-conferencing approxi-
mates the face-to-face supervision that occurs when patients
receive conventional training in groups at a training centre
(Hansen et al., 2020). However, conducting TR with geriatric
inpatients was not feasible (Jørgensen et al., 2021) but TR is
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often successfully used in patients with many different diag-
noses (Hansen et al., 2020; Hwang et al., 2017; Scherrenberg
et al., 2020). What distinguishes these groups from geriatric
inpatients is that they are often younger and likely more dig-
itally literate.

Objectives

The purpose of this study was to describe the TR intervention,
the pedagogical initiative needed, adherence to the TR in-
tervention and the level of digital literacy.

Cases

A sample of four geriatric patients living in their own home
was recruited (Table 1). All had a decline in their functional
capacity, were computer users and were cognitively well-
functioning (<4 errors in the Short Portable Mental Status
Questionnaire (Erkinjuntti et al., 1987)).

TR Intervention. The patients were offered TR via a real-time
video-conferencing system for 8 weeks, resulting in a total
of 16 TR sessions possible. We used the Otago Exercise
Program (OEP) which can be performed by leaning on a
chair or without support (Campbell & Robertson, 2007). We
strived to conduct the group TR with three people, but also
accepted pairs of two.

The patients were placed in their own home. The phys-
iotherapist at the hospital. The videoconferencing system
made it possible for all involved to communicate and see each
other during sessions. All used a 21-inch screen, external
webcam, and microphone/loudspeaker. Supervised TR was
planned for the first 4 weeks, and for the next 4 weeks, the TR
intervention was planned to be performed via video-taped
OEP still conducted as group-based exercises, but because of
technical issues we continued the supervised TR for the
following 4 weeks. Periods in which the participants were

unable to participate in the group TR intervention were
compensated with individual training sessions, if possible.

Outcomes: The patients were scored at baseline and again
after the 8-week training period. The Functional Recovery
Score (FRS) (Zuckerman et al., 2000) the De Morton Mo-
bility Index (DEMMI) (de Morton et al., 2013), the Falls
Efficacy Scale-International (FES-I) (Yardley et al., 2005)
were used, and the digital part of the eHealth Literacy As-
sessment Toolkit (eHLA) questionnaire at baseline (Karnoe
et al., 2018). All total scores were presented separately. For
the eHLA questionnaire an individually and overall mean
score was found by first adding the scores within each item
and then dividing the number of questions within each item.
We registered adherence to the intervention through atten-
dance during the TR sessions, group-based or individual TR,
as well as the number of falls.

Functional Assessment, Fear Of Falling And
Digital Literacy

An increase in FRS from baseline to follow-up was seen in
three of the four patients and unchanged in Patient 4 (Table 2).
The same pattern was seen in the DEMMI test, where only
Patient one had a lower score at follow-up. Patient one also
suffered from Benign Paroxysmal Position Vertigo (BPPV).
This may explain her lower DEMMI score, as BPPV may
have affected her balance on days when the dizziness was
strong. Fear of falling was reduced in two of the four patients
and unchanged in patient number 4. The patients’ digital
literacy was in line with the mean scores found among users
of digital services in the study by Holt et al. (Holt et al., 2019).

Therapeutic Intervention And Pedagogical Initiatives

For Patient 3, who had surgery for a hip fracture, the video-
conferencing system was installed in her kitchen, and a kind
of parallel bars were established between two tables. All

Table 1. Patient Characteristics, Distribution Of Individual And Group Sessions, And Number Of Fall Events. COPD: Chronic Obstructive
Pulmonary Disease, BPPV: Benign Paroxysmal Positional Vertigo.

Patients
Number Age Gender

Living
Status Diagnoses

Education
level

Assistive
Devises

Home
Visits

Individual
Training
sessions

Group
Training
sessions

Total
Score of
Training
sessions

Fall Events
during
the TR

Intervention

1 80 Female Living alone COPD, social
anxiety, BPPV

Trained worker None 4 2 14 16 None

2 85 Female Living with
someone

COPD, permanent
oxygen

Seven grade Walker 4 3 11 14 None

3 75 Female Living alone Surgery – hip
fracture

Higher
education

Walking
frame

3 4 10 14 None

4 80 Female Living with
someone

BPPV, hip fracture
surgery within
the last year

Higher
education

Walker 3 7 9 16 None
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patients were instructed on the computer’s use and received
a very detailed written guide with step-by-step picture
illustrations.

We quickly learned that retaining patients at pre-planned
times in the TR intervention was difficult. Patients had to
cancel the TR appointment due to private arrangements or
examination- and/or treatment appointments at the hospital.
This resulted in a more flexible approach with individual and
group TR interventions to avoid losing too many TR sessions.

Therefore, after adding the number of individual- and
group TR sessions, we came close to 16 possible sessions
during the 8 weeks’ intervention (Table 1). Home visits were
primarily used to install the technical devices, introduce the
patients to the computer, the TR application and the OEP.

Discussion and Conclusion

This case report shows that it was possible to perform a TR
intervention among a non-randomised group of older geriatric
patients. Continuously, we optimised our written material
with accompanying images based on feedback from the
patients. This case report does not directly investigate
whether this enhancement of the written material improved
their digital literacy through continual practice and influenced
their willingness to participate. This target group has more
competing diseases; it is unknown whether making the
training appointments as flexible as possible by combining
individual- and group interventions during the 8 weeks’ in-
tervention might have affected adherence to the TR pro-
gramme. However, this flexible approach might be challenging
for the physiotherapist and may not be realistic to fully im-
plement in their often-packed work programme.

Digital literacy at a certain level might be a prerequisite if
TR or other telehealth solutions are to be implemented in this
population of very old people. Therefore, it is necessary to
make suggestions on how to improve older people’s digital
literacy both now in the ongoing COVID-19 pandemic and in
the future (Doraiswamy et al., 2020).

A limitation of this study was that all four patients were
women. Unfortunately, it was not possible to recruit men, and

this could possibly have changed the results. Future TR
studies involving both sexes are needed. Do men require
different pedagogic initiatives than do women? The fact that
there were no reference values concerning the eHLA ques-
tionnaire combined with the small number of patients in our
study compared to other studies should be taken with caution.
This study could appropriately have been followed up with
interviews of the patients, focusing on the experiences they
have gained.

In conclusion, this case report showed that TR, both in-
dividually and in groups, is successful at a certain level of
digital literacy when they are aided by both oral and written
material. Furthermore, a certain level of flexibility, might
ensure greater adherence to the TR programme. The TR
experiences described in this case report should be able to be
generalized to other geriatric patients in need for physical
exercises but where physical presence challenges them.
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Danish Data Protection Agency (1–16-02–201-17) and was con-
ducted in accordance with the 1964 Helsinki Declaration and its later
amendments or comparable ethical standards. Patients gave written

Table 2. Scores in FRS, DEMMI, FES-I and eHLA.

Patient
number

FRS
Base-
Line

FRS
Follow-
Up*

DEMMI
Base-
Line

DEMMI
Follow-
Up*

FES-I
Base-
Line

FES-I
Follow-
Up*

EHLA
Technology
Familiarity
(Max. 24 p)

EHLA
Technology
Confident
(Max. 16 p)

EHLA Incentive
for Engaging

with Technology
(Max. 16 p)

1 75 92 85 67 23 29 3.5 3.8 3.8
2 30 79 49 53 49 23 2.5 3.3 3.3
3 66 91 53 62 29 19 3.5 4 4
4 91 91 41 67 25 25 4 3.8 4
Mean score in eHLA at baseline 3.4 3.7 3.8 —

FRS: Functional Recovery Score (max. 100 points), DEMMI: The De Mortons Mobility Index (max. 100 points), FES-I: Falls Efficacy Scale-International (max 64
points), eHLA: eHealth literacy assessment toolkit-digital part, *8-weeks’ follow-up.
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informed consent and were informed that they could withdraw at any
time. Communication between patient and therapist during the tele-
rehabilitation interventions was carried out over the internet using a
secure system.
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withdraw at any time. Communication via videoconferencing was
carried out over the internet using a secure system.
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