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Abstract 

Age-related muscle loss poses a significant health concern in an aging population. This study 
aimed to assess the impact of a home Full-Body in-Bed Gym protocol on quality of life, pain 
and risk of sarcopenia in elderly subjects. A total of 22 subjects with a median age of 71.90 years 
were included in the study. Patients participating in the Full-Body in-Bed Gym program, with a 
frequency of three times a week for two months, demonstrated a significant enhancement in their 
quality of life, as indicated by the 12-Item Short Form Health Survey (SF-12) Mental Component 
Summary (p = 0.04), and an improvement in pain levels (p = 0.03). Although not statistically 
significant, there was also an improvement in sarcopenia risk. Patients were given the freedom 
to decide whether to continue treatment after the evaluation of outcomes. Patient compliance 
with the exercise protocol over six months indicated its feasibility and sustainability, even in the 
long term. These findings suggest that the Full-Body in-Bed Gym protocol may play a valuable 
role in mitigating age-related muscle loss, emphasizing the importance of further investigation 
into such rehabilitation and prevention strategies. 
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 The challenges posed by immobility among elderly 
individuals, often due to advanced age or concurrent 
medical conditions, have significant implications for 
their overall health and independence.1–4 This lack of 
physical activity not only restricts their autonomy but 
also increases the risk of extended hospitalization and 
associated complications.1,5–11 The consequences of 
immobility encompass a range of issues including 
neuromuscular weakening, functional limitations, 
thromboembolism, and substantial healthcare costs.11,12 
Consequently, the management of all these progressive 
muscle-related impairments demands continuous 
attention. While pharmaceutical interventions remain a 
consideration, the potential of physical exercise regimens 
stands as a promising option.2,13,14 Community-based 
physical activity initiatives, employing multifaceted 

physical activity strategies, have demonstrated 
significant enhancements in physical function, 
addressing key factors associated with disability risk in 
older individuals.15–18 However, frequently encountered 
obstacles in the adoption and engagement of community-
based exercise initiatives encompass expenses associated 
with program participation, accessibility and 
transportation challenges, time constraints, 
psychological barriers stemming from age-related 
exercise stigmas, and a shortage of specialized 
guidance.15 Therefore, educating individuals about being 
engaged in home-based physical exercises, both during 
and post-hospitalization, could represent a practical and 
cost-effective alternative. 
By tailoring a series of 10 easy-to-perform exercises, 
lasting 15 to 30 minutes, that can be executed while lying 
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in bed, the home “Full-Body in-Bed Gym” aims to 
provide a feasible and sustainable solution to mitigate the 
consequences of immobility and enhance the physical 
well-being of sedentary individuals, thereby improving 
their overall quality of life.7,13,19 This approach extends 
the principles of established in-bed cardio-respiratory 
rehabilitation techniques to engage and enhance muscles 
throughout the body.4,20–22 The proposed exercises 
contribute to improving cardiac, respiratory, and vascular 
function,   as well as strengthening the muscles of the 
limbs and trunk, possibly contributing to a delay in the 
aging process.7,13 Previous experiences, including those 
gained during the pandemic, have shown that a 
convenient and time-efficient exercise protocol can 
benefit sedentary individuals by increasing function and 
improving quality of life.7,19    
Nevertheless, so far individual cases only have been 
assessed, and a comprehensive study validating the 
benefits of this approach within a real patient cohort has 
never been conducted. Therefore, this study aims to 
comprehensively investigate the impact and 
effectiveness of a short daily sequence of 10 home Full-
Body in-Bed Gym exercises on pain, risk of sarcopenia, 
and quality of life in a real-life cohort of elderly sedentary 
individuals. 

Materials and methods 

Study design 
This prospective, observational, single-arm study was 
conducted between September 2022 and August 2023, 
involving patients referred to the Neurorehabilitation 
Unit, University of Padua, Padua, Veneto, Italy. 
Outcomes were assessed before and after two months of 
training, after which patients were given the freedom to 
decide whether to continue the treatment. 

Participants 
Participants of both sexes aged over 65 were included. 
The study included sedentary patients who did not 
engage in regular physical activity (less than one hour per 
week). Enrolled subjects were required to be capable of 
maintaining a sitting and standing position. Individuals 
under the age of 65 were excluded. Additionally, 
individuals with orthopedic conditions, such as recent 
fractures requiring limb immobilization, a history of 
severe cardiovascular disease or oncological disease, and 
those with significant neurological disorders, including 
limb plegia, were also excluded from participation. 

Intervention 
The Full-Body in-Bed Gym program consisted of 10 
exercises to be performed at home three times per week 
on non-consecutive days for two months. The exercise 
protocol includes a series of exercises performed while 
lying on the bed, sitting on the edge of the bed, and 
standing up, targeting various muscle groups and 
movements to improve overall physical function (Table 
1). 

After receiving guidance from their Physical Medicine 
and Rehabilitation physician to mitigate the minimal 
risks of exercise-induced discomfort, pain, or potential 
muscle and joint strain, sedentary individuals initiated the 
program by performing five repetitions of each exercise. 
Over the course of one to two weeks of training, 
participants gradually added groups of five additional 
repetitions, reaching up to 30 repetitions per exercise per 
session within the successive weeks.  
The exercises were recommended to be initiated at a slow 
pace as a cautious approach. However, once participants 
reached the maximum prescribed repetitions, they had 
the option to further enhance their outcomes by gradually 
increasing the speed of each exercise. This strategy 
aimed to amplify both the volume and intensity of the 
workout, consequently leading to a reduction in the time 
needed for each session. Therefore, the duration of the 
daily exercise routine could vary, beginning at 
approximately 15 minutes and extending to around 25-30 
minutes for individuals who were accustomed to 
completing full sessions. 
Each participant received an explanatory document and a 
video demonstrating the correct execution of the 
exercises. Figure 1 shows an example of the Full-Body 
in-Bed Gym exercises The quality and quantity of 
exercises were monitored through weekly phone calls.  
For a dynamic depiction of the Full-Body in-Bed Gym 
sessions refer to the video accessible through this link: 
https://youtu.be/pcHKmxCLYFs.  
More information about the intervention program's 
characteristics is reported in Table 1. 

Outcomes evaluations 
Every outcome measure was assessed prior to the 
beginning of the intervention (T0) and after two months 
of training (T1). For each patient, the following 
parameters were evaluated: gender, age, weight, height, 
Body Mass Index (BMI). Moreover, three different 
evaluation scales were utilized in the validated Italian 
version: 
- The 12-Item Short Form Health Survey (SF-12): this 
questionnaire is a modified version of the larger 36-Item 
Short Form Health Survey (SF-36) and is commonly used 
to assess individuals' perceptions of their psychophysical 
conditions, particularly in the rehabilitation context. The 
SF-12 yields results in two dimensions, represented by 
the Physical Component Summary (PCS) and the Mental 
Component Summary (MCS), capturing the extent of a 
patient's impairment from both physical and mental 
perspectives (23). 
- Numeric Rating Scale (NRSp): an ordinal scale 
measuring pain intensity on a range from 0 to 10, where 
0 represents "no noticeable pain" and 10 indicates "the 
worst pain imaginable”. 
- Sarc-F questionnaire (SARC-F): a five-item 
questionnaire centered around key features or 

https://youtu.be/pcHKmxCLYFs


Home Full-Body in-Bed Gym program 
Eur J Transl Myol 33 (3) 11780, 2023 doi: 10.4081/ejtm.2023.11780 

- 3 - 

 

consequences of sarcopenia, including muscle strength, 
walking, rising from a chair, climbing stairs, and the 
number of falls within the past year (24). Each aspect is 
assessed by instructing the patient to perform the 
specified activity and subsequently evaluating their 
perceived level of difficulty in completing it, as well as 
any requirement for assistance or aids. A score of 4 or 
higher indicates a diagnosis of sarcopenia. 
Moreover, a Likert scale questionnaire was given to the 
enrolled subjects to evaluate their satisfaction with the 
provided treatment, with the total sum of values equating 
to 40. Furthermore, any adverse events that occurred 
during the training were assessed. 

Six months after the start of the treatments, the patients 
were contacted again to assess treatment compliance. 

Statistical analysis 
The statistical analysis was performed using Microsoft 
Excel software. Data were presented as medians with 
interquartile ranges based on the distribution of the 
variables. The normality of the data distribution was 
assessed using the Shapiro-Wilk test. Changes between 
baseline (T0) and two months of training (T1) were 
evaluated using paired t-tests or Wilcoxon signed-rank 
tests for normally distributed and non-normally 
distributed continuous variables, respectively. The 
significance level was set at α<0.05 for all analyses. 

 
 

 Fig 1. One of the ten exercise shown as example of the home Full-Body in-Bed Gym protocol. 
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Results 
Overall, 37 sedentary individuals were enrolled, of whom 
9 were excluded from the study because they met 
exclusion criteria (n=3 had significant cardiovascular 
pathologies, n=5 had recent orthopedic surgical 
interventions, and n=1 had an oncological disease). A 
total of 22 patients successfully completed the study, 
with a median age of 71.90 years (minimum: 65 years, 
maximum: 85 years) and a median BMI of 25.78 
(minimum: 18.75, maximum: 39.21). Among these, 12 
were females, constituting 54.5% of the sample, and 10 
were males, determining the remaining 45.5%. 
Regarding the quality of life, the mean score of the SF-
12 PCS was 42.41, while at T1, it increased to 48.39. The 

change in SF-12 PCS from T0 to T1 showed a p-value of 
0.07, suggesting a trend towards improvement but not 
reaching statistical significance. In contrast, SF-12 MCS 
showed a statistically significant improvement with a 
mean score of 45.28 at T0 that increased to 50.85 at T1 
(p =0.04).  Regarding pain, the NRSp baseline mean 
score was 3.32, which decreased to a mean score of 2.14 
at T1. The change was statistically significant, with a p-
value of 0.03. 
The mean SARC-F score at T0 was 1.55 and it decreased 
to 1.33 at T1 (p = 0.6).  
The treatment evaluation revealed a median value of 
37.78 (range: 35 to 40).  

Table 1. The home Full-Body in-Bed Gym protocol. 

Exercise 1: Ankle Flexion-
Extension 
 

Perform ankle flexion and extension while lying in bed. Simultaneously, bend 
your arms over your head from a starting position with your arms outstretched 
along your sides. 

Exercise 2: Arm extension on 
frontal plane 

Position your arms with an abduction, flex your elbows, and clench your fists 
while lying on the bed. Proceed to extend your arms forward while opening your 
fists, and then return to the initial position. 

Exercise 3: Bed cycling Replicate a pedaling motion by flexing and extending your hips and knees while 
lying on the bed. Begin by performing the movement with one leg and 
subsequently progress to using both legs simultaneously. 

Exercise 4: Arms flexion-
extension while breathing 
deeply 

Initiate the exercise by extending your arms along the sides while lying on the 
bed. Proceed to bend the arms over your head, taking a deep breath as your arms 
are raised, and exhale as you return to the initial position. 

Exercise 5: Pelvis lift Elevate your pelvis off the bed surface and maintain this raised position for 2 
seconds while lying in bed. 

Exercise 6: Abdominal 
Exercise 

Engage your abdominal muscles and raise your upper body while lying on the 
bed, simultaneously extending your arms in front of you. Then, return to the 
initial position. 

Exercise 7: Cervical 
stretching 

While sitting on the edge of the bed, flex and extend your head, tilt it, and then 
rotate it in both directions. 

Exercise 8: Trunk lift While seated at the edge of the bed, use your arms to push against the mattress 
and lift your upper body in a trunk lift. 

Exercise 9: Leg extension While sitting at the edge of the bed, raise your leg by extending your knee and 
lifting it off the floor in a leg extension. 

Exercise 10: Stand on tiptoe While sitting at the edge of the bed, rise onto your tiptoes to stand up and then 
return to a seated position in a stand on tiptoe movement. 
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At the six-month evaluation, 9 (40.9%) patients reported 
continuing to perform the exercises according to the 
provided protocol, while 3 (13.64%) patients mentioned 
that they had reduced their sessions to twice a week.  
No adverse effects were reported by the population under 
investigation. 
The results of the study are summarized in Table 2. 

Discussion  
The importance of maintaining an active lifestyle in the 
elderly cannot be overstated, as it is closely linked to their 
overall well-being and quality of life.25–27 As societies 
continue to experience demographic shifts with an 
increasing aging population and the aging process brings 
physiological changes that can lead to a decline in muscle 
strength, bone density, cardiovascular health, and overall 
functional capacity, promoting an active lifestyle should 
be a crucial public health effort.1,25,26,28–30 
For the first time, we have examined a real-life cohort of 
patients who participated in a home-based program of 
easily performed in-bed exercises. The positive outcomes 
of the application of home-based functional electrical 
stimulation (h-bFES) for the recovery of muscle function, 
particularly in cases of severe neuromuscular traumatic 
injuries,13,19 have encouraged the exploration of similar 
principles applied to a broader demographic, specifically 
targeting sedentary individuals who may face challenges 
in engaging in conventional physical activity routines. 

Therefore, our exercise program was specifically 
designed to address the limitations imposed by advanced 
age and associated health conditions. The exercises we 
proposed target multiple systems, including 
cardiovascular, respiratory, and muscular function, 
which are crucial for maintaining independence and 
delaying the aging process.2,10,26,31–35 
The evaluations conducted on patients, using validated, 
easily administered, and widely used outcome measures 
in clinical practice and research, have resulted in the 
documentation of certain improvements in patients. 
Specifically, patients undergoing the Full-Body in-Bed 
Gym program for two months demonstrated an 
enhancement in their quality of life and a reduced risk of 
sarcopenia. In particular, despite not reaching statistical 
significance, the rapid improvement achieved in the risk 
of sarcopenia, through the execution of a simple exercise 
protocol, deserves further investigation, as it is 
promising. Indeed, given the rising prevalence among the 
aging population, it is essential to find rehabilitative and 
preventive strategies for managing sarcopenia that can be 
carried out outside the hospital environment.5,12,29,36 
Simple exercises, suitable for daily home use, even by 
patients with limited mobility, appear to contribute to 
reducing age-associated muscle loss and its 
consequences. Furthermore, participants showed 
improvements in both physical and mental well-being, 
although the increase in physical well-being was not 

Table 2.  The table shows the median, minimum, and maximum values obtained before and after the two-month 
training period for the considered outcomes. 

Outcomes  
T0 

 
T1 

P-value 

Median Min 
value   

Max 
value 

Median Min 
value   

Max 
value 

SF-12 PCS 42.41 25.26 59.8 48.39  31.64 59.6 0.07 

SF-12 MCS 45.28 22.36 60.7 50.85  31.8 60.7 0.04 

NRS 3.32  0 6 2.14 0  7 0.03 

SARC-F 1.55  0 8 1.33 0  6 0.6 
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statistically significant. Our implementation of the Full-
Body in Bed Gym program aligns with the broader 
understanding that exercise is not only beneficial for 
physical health but also plays a significant role in 
enhancing emotional and mental well-being among the 
elderly. 37,38 An active lifestyle has been found to have a 
profound impact on psychological aspects such as mood, 
anxiety, and depression.39–41 These changes are often 
attributed to the endorphin and monoamine hypotheses, 
suggesting that exercise triggers the release of these 
neurochemicals, thereby alleviating negative emotional 
states.39 Moreover, exercise's influence on physiological 
factors such as body temperature regulation, cerebral 
blood circulation, and hypothalamic-pituitary-adrenal 
axis activity contributes to the emotional benefits, 
enhancing resilience to stressors.39,42 Notably, the most 
substantial improvements are associated with aerobic 
exercises that engage large muscle groups. Such 
exercises, conducted at moderate to low intensities for 15 
to 30 minutes per session, at a minimum frequency of 
three times a week over 10-week or longer programs, 
have demonstrated positive effects.2,16,17,27,39,43 The home 
Full-Body in-Bed Gym program, involving a 
comprehensive regimen of 10 exercises that engage both 
upper and lower body muscles, and primarily consisting 
of rhythmic aerobic exercises, aligns perfectly with the 
type of exercise that promotes well-being and enhances 
the quality of life. Moreover, the program offers the 
potential for improved self-efficacy, a psychological 
mechanism that refers to the individual's belief in his 
ability to successfully accomplish a specific task or 
achieve a particular goal. As participants progress from 
initial repetitions to more advanced levels, their ability to 
accomplish these exercises could foster a sense of 
achievement and mastery, contributing to enhanced self-
confidence and emotional well-being. In our study, we 
also recorded a significant reduction in pain levels after 
the intervention. Individuals experiencing chronic pain 
commonly suffer from deconditioning.44,45 
Consequently, our program could address muscular 
deconditioning not only through a direct effect on muscle 
structure but also by reducing perceived pain. Our 
patients expressed satisfaction with the protocol, and the 
six-month evaluation of compliance with the exercise 
protocol provided valuable insights into the long-term 
sustainability of this approach. An important number of 
subjects continued to adhere to the exercise regimen as 
initially prescribed, indicating that the Full-Body in-Bed 
Gym protocol is not only feasible but also sustainable 
over an extended period. However, 3 patients reported a 
reduction in exercise frequency to twice a week. While 
this may indicate a decreased commitment to the 
program, potential reasons behind this change should be 
considered. Factors such as individual health 
fluctuations, time constraints, or evolving preferences 
may have contributed to this adjustment.  
Taken together, our findings suggest that the home Full-
Body in-Bed Gym protocol could represent a viable 

approach to enhancing quality of life, alleviating pain, 
and mitigating sarcopenia risk factors in older adults. 
Moreover, the absence of reported adverse effects among 
the patients underscores the safety of this program, 
further solidifying its potential as a valuable tool in the 
home-based management of age-related muscle loss and 
its associated consequences. However, further research, 
including larger-scale and longer-term studies, is needed 
to confirm these initial results.  
Indeed, our study presents some limitations. First, the 
modest sample size and the absence of a control group 
limit the generalizability of our findings. Additionally, 
the study's short duration and lack of long-term follow-
up make it challenging to determine the sustainability of 
the observed benefits. Finally, our assessment of muscle 
loss was limited, primarily relying on the SARC-F 
questionnaire. Future studies should aim for a more 
comprehensive evaluation, encompassing both structural 
and functional aspects of muscle health.  
In conclusion, incorporating physical activity into the 
daily lives of older adults not only serves to mitigate the 
effects of aging-related changes but also empowers them 
to maintain an active, engaged, and fulfilling life. Our 
study provides preliminary evidence that a short daily 
sequence of home Full-Body in-Bed Gym exercises 
could have a positive impact on pain perception, 
sarcopenia risk, and overall quality of life in sedentary 
elderly individuals. Moreover, the fact that a majority of 
patients in our study continued to engage in the exercise 
protocol at the six-month follow-up is an encouraging 
sign of the feasibility of such home-based in-bed 
interventions.  
Nevertheless, while our findings are promising, further 
research with larger sample sizes, control groups, and 
longer follow-up periods is needed to confirm the 
potential benefits of this exercise approach and provide 
more comprehensive insights into its role in promoting 
healthy aging and delaying functional decline. 
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T0 - the beginning of the intervention 
T1 - after two months of training  
BMI - body mass index 
NRSp - Numeric Rating Scale 
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SF-36 - The 36-Item Short Form Health Survey 
MCS - Mental Component Summary 
PCS - Physical Component Summary 
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