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Abstract
Background The numerous restrictive measures implemented during the recent COVID-19 pandemic have reduced the levels 
of physical activity (PA) carried out by elderly people and telecoaching (TC) could be a training method to maintain the 
recommended levels of PA. In fact, TC uses information and digital communications technologies, such as computers and 
mobile devices, to access training services remotely. Thus, this study aimed to systematically review the scientific literature 
to verify the application, efficacy, and safety of TC training programs.
Methods PubMed, Scopus, and Web of Sciences databases were used for this review, and randomized controlled trials 
analyzing TC training programs for elderly people were included. Only articles written in English and published in the last 
decade were considered.
Results 3 articles were included in the qualitative synthesis including 194 elderly people. The sample size ranged from 
12 to 117 and the TC training program from 8 to 12 weeks. The TC training programs were applied to elderly people with 
metabolic diseases and respiratory diseases. TC training program was effective in elderly people with metabolic diseases 
while the benefits for respiratory diseases have yet to be clarified.
Conclusion TC seems to be a safe, effective, and injury-free training method, despite its limited application in elderly popu-
lation. Future studies should better investigate this training method in elderly people in order to evaluate the effectiveness 
in a wider range of diseases.
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Introduction

The world aging process is indisputable, 125 million peo-
ple are 80 years of age or older [1], altering the social, 
economic, and health systems of most countries [2]. 
Population aging is a problem for the present and espe-
cially for the future, and the United Nations estimates that 
the elderly population will reach 2 billion by 2050. This 
aging process results from the increase in life expectancy, 
the decrease in birth rates, and the advances in medical 
care and technology [1]. The European Commission has 
recently expressed the need to increase scientific research 
to ensure healthy aging [1]. Indeed, after the age of 40, it 
is possible to detect a first involution of the physiological 
systems, involution that develop at a peak near 65 years 
of age [3, 4]. Aging is a process associated with structural 
and functional changes in both the physical and mental 
domains [5]. The mental component is altered due to neu-
rological mechanisms related to aging [6], such as ves-
tibulocochlear degeneration [7], the reduction of cogni-
tive functions [8], and the development of dementia and 
depression [8], while the physical component is associated 
with a decreased muscle strength, muscle flexibility, and 
body balance [7, 9, 10]. All these impairments, associated 
with a sedentary lifestyle, accelerate the decline of bod-
ily functions [11] and increase the risk of falls [12, 13]. 
Consequently, to ensure a healthy aging, it is important to 
develop appropriate health habits such as sleep manage-
ment, stress management, balanced nutrition, and physical 
activity (PA) practice [14].

PA has been shown to be effective in encouraging a 
healthy aging [15]. For example, a regular outdoor walk 
seems to generate benefits on body balance ability in 
elderly people and consequently prevent the risk of 
falls [16]. The benefits of PA in elderly have also been 
demonstrated in sarcopenia [13] and osteoporosis diseases 
[17], as well as to improve physical performance such 
as the range of motion (ROM) of joints. For example, a 
flexibility training program has been shown to improve 
spinal ROM in a population of older women [18].

In consideration of the recent COVID-19 pandemic 
and the relative restrictive measures, it would be useful 
to increase the duration of the weekly time of PA practice 
in elderly people [19, 20]. Indeed, the recent COVID-
19 pandemic, due to the numerous restrictive measures 
implemented, has reduced the levels of PA practiced by this 
population [21, 22]. As a consequence, different strategies 
have been developed and, among these,  telecoaching 
(TC) seems to result as an effective training setting for 
maintaining the recommended levels of PA [23, 24]. TC 
provides the use of information technologies and digital 
communications, such as computers and mobile devices, 

to access training services remotely [25]. It is a useful 
training method for all patients with travel difficulties, who 
live in different cities, or who prefer to train in a familiar 
environment such as their own home [26].

Therefore, this systematic review aimed to analyze the 
application, efficacy, and safety of TC training programs in 
elderly people.

Methods

Search strategy

For conducting this systematic review the PRISMA guidelines 
were adopted [27]. The studies were searched in electronic 
databases such as PubMed, Scopus, and Web of Science. To 
find studies, the following keywords were used in different 
combinations: telecoaching, exercise, elderly, training 
protocol, and training program.

All the articles found were transferred into Endnote 
software (vers. X9 for Windows 11, © Thomson Reuters).

Eligibility Criteria

All studies that have the following criteria were included in 
this systematic review: (1) studies with TC as training program 
for elderly people; (2) original research with full text written 
in English language; (3) studies published in the last decade; 
(4) study designs other than reviews, meta-analysis, letter to 
editors, and theses. No gender differences between males and 
females were considered for this study.

Study selection

The search of the studies was performed by one author of the 
research group (I.L.). After removing duplicates, two authors 
(F.F. and V.G.) independently analyzed the titles and abstracts 
of all studies. Other two authors (J.B. and M.B.) later analyzed 
the full text for study inclusion according to the inclusion 
and exclusion criteria. In case of disagreement of the latter 
two authors, a negotiation process was carried out and, if 
necessary, a third author (V.N.) was consulted.

A Microsoft Excel spreadsheet (Microsoft Corp, Redmond, 
Washington) was used to record the following information 
related to the included studies: year of publication, sample 
age, gender, aim of the study, and TC program.

Results

Study Identification

From the search conducted on these databases, a total of 
113 studies analyzing the use of TC in elderly were found. 
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77 were doubled and 33 were eliminated because they did 
not include elderly subjects, or they analyzed a different 
topic. Only 3 articles were finally included. In detail, 2 
studies aimed to evaluate the effects of TC in elderly suf-
fering from respiratory diseases, while 1 study aimed to 
evaluate the effects of TC in elderly suffering from meta-
bolic disease. The PRISMA flowchart shows the entire 
selection process (Fig. 1).

A total of 194 elderly participants were included 
and the sample size varied from 12 to 117 while the TC 
training  program lasted from 8 to 12  weeks. Detailed 
information is provided in Table 1.

Table 2 shows details of the training program and the 
results found in the articles included.

Respiratory diseases

The first study included in this review was conducted by 
Cameron-Tucker and colleagues [28] who applied the TC 
method to patients with chronic obstructive pulmonary dis-
ease (COPD) which is a chronic inflammatory disease with 
non-reversible obstruction of airways [30]. The researchers 
investigated telephone health mentoring aimed at home-
based free walking (TC or experimental group) compared to 
the usual waiting time (usual care or control group) followed 

Fig. 1  Flow Diagram represent-
ing the entire selection process
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by a training program for each group. Participants were ran-
domized between the two groups (i.e., TC and usual care). 
TC provided by trained nurse healthcare supported partici-
pants’ home-based free walking for 8 weeks, to accumulate 
30 min of training per day, preferably every day of the week. 
Data collection was performed at the baseline (T1), after 
the TC program (T2), and at the end of the training program 
of both groups (T3). The primary outcome was a change 
in physical capacity measured by a 6-min walk test, result-
ing in highly indicative disease status in patients suffering 
from respiratory diseases [31]. The results demonstrated no 
significant changes between time points in the TC group. It 
follows that in patients with COPD, telephone mentoring 
for home-based walking has not demonstrated any benefit 
on exercise capacity.

The second study included in this review was conducted 
by Hume and colleagues [29]. The researchers evaluated the 
feasibility and acceptability of a TC training program for lung 
transplant recipients (LTx). The program included 12 weeks of 
TC training program. In detail, patients were recruited and ran-
domized into two groups (i.e., TC and usual care). TC involved 
the use of a pedometer and a smartphone app, with the latter 
the researchers established periodic PA goals, monitored the 
activity performed by patients, and dialogued with them if 
necessary. 86% of participants rated the TC training program 
positively. The pedometer was used excellently, being used by 
the patients for 90% of the study period without any negative 
events. After 12 weeks, only the TC group showed significant 
improvements in daily steps and movement intensity, while 
both groups showed significant changes in quality of life (SF-
36). In conclusion, TC in patients with LTx appears to be safe, 
feasible, and well-accepted.

Metabolic diseases

The third study included in this review was the only one 
that applied TC in elderly patients suffering from metabolic 
diseases. In detail, Storch and colleagues [32] applied TC in 
patients with type 2 diabetes mellitus (T2DM). Participants 
were recruited and randomized into two groups (i.e., the 
intervention group with the TC training program and the 
control group with usual care). The TC training program 
lasted 12 weeks and, through a tablet, a glucometer, and 
a pedometer, different measures relating to diet, PA, and 
stress management were recorded. In each phone-based 
meeting, the participant and the coach individually decided 
on the patient’s periodic goals to manage the disease. The 
number of daily steps was monitored continuously through 
the pedometer and automatically reported each day through 
Bluetooth. The results showed a greater reduction in glycated 
hemoglobin (HbA) values in the experimental group 
compared to the control group. In addition, the analysis 
conducted on PA demonstrated, although not significant, an 
increase in terms of average daily steps for the intervention 
group compared to the control group. However, this increase 
allowed a significant improvement in the management of 
the body mass index. It follows that a TC training program 
could be a new approach to manage disease progression in 
patients with T2DM.

Discussion

This systematic review aimed to analyze the use of TC train-
ing programs in elderly people. Indeed, the average age of 
the world population is constantly growing and epidemio-
logical studies showed that the number of people aged 60 
or more exceeds 11% and is expected to increase reaching 
22% in 2050 [33].

Table 1  Characteristics of the studies included

F female, M male, SD standard deviation, COPD chronic obstructive pulmonary disease, LTx lung transplantation, TD2M type 2 diabetes 
mellitus

1st author, year Participants [f] [m] Age (SD) Weeks Aim Telecoaching

Cameron-Tucker et al. (2016) 
[28]

65 [36] [29] 68 (8.6) 8 To evaluate the effectiveness of 
telecoaching in patients with 
COPD

Telecoaching supported 
participants’ home-based free 
walking through pedometers 
and two calls weekly

Hume et al. (2022) [29] 12 [4] [8] 57 (9.0) 12 To evaluate the effectiveness of 
a telecoaching program on LTx 
patients

Telecoaching supported physical 
activity programs through a 
smartphone app, pedometers, 
and calls weekly

Storch et al. (2019) [30] 117 [23] [94] 59 (6.3) 12 To evaluate the effects of 
telecoaching in patients with 
T2DM

Telecoaching supported a 
lifestyle intervention through 
an individual coaching 
approach
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This aging process causes an increase in the development 
of age-related diseases and respiratory and metabolic 
diseases. One of the major respiratory diseases is COPD. 
This disease is characterized by bronchial obstruction with 
a progressive increase in dyspnea generating large physical 
limitations. For this reason, one of the main objectives to 
contrast this disease is to limit the sedentary lifestyle. This 
is demonstrated by the fact that physically active people with 
COPD have a lower risk of hospitalization and death than 
sedentary ones. Despite the demonstrated benefits of PA, 
these patients are still largely sedentary [34]. It follows that 
exercise professionals should counter the misconceptions 
related to the practice of PA or exercise in order to motivate 
individuals to train [35]. In this way, Cameron-Tucker and 
colleagues applied TC to these patients. Although their 
results demonstrate that the use of a diary with weekly 
walking plans and 1 h of weekly exercise does not induce 
benefits, TC can still be considered a useful method to 
increase daily PA time. The non-significant results found 
could depend on the reduced duration of the program, the 
small sample size, and the small number of tests carried out 
to evaluate physical efficiency. The 8 weeks of duration with 
7 calls for single individual does not seem to be sufficient. 
Indeed, a systematic review of elderly patients with various 
chronic diseases demonstrated that 12 or more calls in 
6–12 months are effective in increasing PA and improving 
eating behaviour [36]. Moreover, this study agrees with 
the scientific literature that 1 h of supervised exercise is 
insufficient to generate improvements in exercise capacity, 
supporting that at least two weekly sessions are necessary to 
improve exercise capacity in these patients [37, 38].

A further disease analyzed in this review refers to elderly 
with LTx, i.e., patients with end-stage lung disease who 
require surgery. In recent years, the disease survival rate 
has improved significantly and the International Society for 
Heart and Lung Transplantation Registry reports a 5-year 
survival rate of 59% [39]. It follows that one of the main 
objectives is to improve physical functions and the related 
quality of life in this population [40]. The study by Hume 
and colleagues demonstrated the effectiveness of TC in 
these patients. In detail, 86% of the participants evaluated 
this intervention positively stating that this allowed them 
to increase PA time. On the contrary one study in COPD 
patients, with the same intervention program, had a 59% 
satisfaction level [41]. 47.8% of participants with COPD 
rated goal progression as “high” or “much too high” 
compared to only 14% of participants with LTx. [41]. 
These results seem to suggest a greater ambition in choosing 
physical goals in LTx patients than in COPD patients. This 
condition could be due to a greater consideration of the role 
of PA [42] and the clear progress that the practice of PA 
generates in the symptoms of these patients [43].
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The effectiveness of TC in elderly patients was also ana-
lyzed in subjects with T2DM. Diabetes is a metabolic dis-
ease characterized by chronic hyperglycemia with impair-
ment of carbohydrate metabolism caused by partial or 
non-secretion of insulin. T2DM is the most common form 
of diabetes mellitus reaching 90/95% of all patients with dia-
betes [44]. It is also predicted that patients with this disease 
could become 439 million by 2030 [45]. The main objective 
for these patients is to prevent the onset of complications to 
maintain a high quality of life index [46]. In order to reach 
this goal, blood sugar levels need to be checked periodically 
and the American Diabetes Association (ADA) recommends 
HbA values < 7% [46]. TC program applied by Storch and 
colleagues allowed a reduction in HbA values from 7% to 
6.6%, demonstrating the success of this training method in 
these patients. In detail, TC intervention has made it pos-
sible to increase daily activity with a consequent reduction 
in a sedentary lifestyle. A further benefit is the prevention 
of cardiovascular disease and all other complications that 
lead to death, especially in males with T2DM. It should be 
noted that high levels of physical fitness are associated with 
greater insulin sensitivity favouring better management and 
control of diabetes [47, 48].

Although 30% of elderly people suffer at least one fall 
per year [49], no literature supporting the application of TC 
as primary method for preventing falls in the elderly was 
identified. As reported by Lord and colleagues, one-third of 
older people experience at least one episode of falling each 
year [50]. The prevention of falls, due to the constant aging 
of the world population, is one of the main public health 
problems. Falls, after road accidents, are the main cause of 
death related to injuries among elderly subjects in the world 
[51], resulting in one of the main causes of death for people 
over 65 years of age [52]. In detail, high levels of PA reduce 
mortality and fall risk in the range of 30–50% [53–56].

Conclusion

This systematic review highlighted that few studies have 
been conducted for evaluating the efficacy of TC training 
programs in elderly people. Despite this, the few studies 
included in this systematic review demonstrated that this 
training method seems to be safe, effective, and injury-free. 
In detail, the findings suggest that TC can be effective in 
subjects with metabolic diseases while partial results have 
been recorded in subjects with respiratory diseases.

Considering these results, further studies are needed 
to analyze the effectiveness of this intervention program. 
Moreover, future studies should investigate the efficacy of 
this training method also on different physical performance 
such as balance ability to evaluate its effects on falls 
prevention because TC program could increase adherence to 

the training, thanks to the possibility of overcoming barriers 
such as costs, time, travel, and facilities.
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