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ABSTRACT

INTRODUCTION. The limitations in mobility frequently encountered by the elderly, often linked to advanced age and concurrent
medical conditions, have significant implications for their overall well-being and self-reliance. This decrease in physical activity not only
curtails their independence but also elevates the likelihood of prolonged hospitalization and the accompanying complications.
AIM. To assess the impact of a home-based Full-Body in-Bed Gym program, a 10-exercise protocol consisting of three sessions per week
for two months, on the quality of life of elderly individuals.

MATERIALS AND METHODS. The study involved participants of both genders aged over 65, who were classified as sedentary, engaging
in less than one hour of physical activity per week. Participants with recent orthopedic conditions, severe cardiovascular or oncological
diseases, and significant neurological disorders were excluded due to their potential to confound the effects of the Full-Body in-Bed
Gym program and impact overall health and quality of life.

RESULTS. A total of 22 subjects, with a median age of 71.90 years, participated in the study.

Elderly individuals engaging in the Full-Body in-Bed Gym program, experienced improvements in their quality of life. These gains were
noticeable in the 12-Item Short Form Health Survey (SF-12) Physical Component Summary (p = 0.07) and reached statistical significance
in the Mental Component Summary (p = 0.04).

DISCUSSION. The observed gains in the quality of life among elderly participants engaging in the home-based Full-Body in-Bed Gym
program are noteworthy. The positive impact on the mental component of the SF-12 is particularly significant, indicating improvements
in mental well-being. This aligns with the broader understanding that physical activity in the elderly is intricately linked to various
aspects of their health, including mental health. While the preliminary findings suggest positive outcomes, future research with larger
and more diverse cohorts could provide a more robust understanding of the Full-Body in-Bed Gym program’s impact.

CONCLUSION. Our findings underscore the potential of a home-based Full-Body in-Bed Gym program to enhance the quality of life in
elderly participants, highlighting the need for further exploration of rehabilitation and prevention strategies in this context.
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PE3IOME

BBEJEHUE. OrpaHnyeHuns B MOOBMAbHOCTM, C KOTOPbIMI YacTO CTaJIKMBAKOTCA MOXWIIbIE JIOAM, YaCTO CBSI3aHHble C MPEKIOHHbIM BO3-
pacTom 1 COnyTCTBYIOLWMMUN 3a60/IEBAHMAMU, MMEIOT 3HaUWTENbHblE NOCNeACTBUA ASA UX obLwero 6narononyyms v yBepeHHOCTH
B cebe. Takoe CHMxeHMe GU3NYECKON aKTUBHOCTM He TOIbKO OrpaHMUMBAET UX HE3aBUCUMOCTb, HO ¥ MOBbIWAET BEPOATHOCTb AJN-
TeNbHOW rocnuTanm3aumnm n CoONyTCTBYIOLMX OCIIOKHEHNIA.

LLEJTb. OueHunTb BANAHME AOMALUHEN NPOrpamMmMbl TPEHAXKEPHOTO 3aa AJ1A BCEro Tena B NocTeNnu, pa3paboTaHHON ANa CMArYEeHNs CHN-
XeHuA Gr3nYecKor aKTMBHOCTM, Ha KauecTBO XM3HW NOXWUNbIX filogel. B uccnefnoBaHum NpyHANKM yyacte yyacTHUKU 060KX Nonos
B BO3pacTe cTaplue 65 neT, Kotopble 6bIn KnaccudrumpoBaHbl Kak BegyLime cuaaunii o6pas *K1M3Hu 1 3aHumarowmecs Grsnyeckon
AKTUBHOCTbIO MeHee OfHOro Yaca B Hefento. YUacTHUKUN C HeAaBHUMM opToneauyeckumy 3aboneBaHnAMY, TAXKEbIMA CEPAEYHO-CO-
CYAVCTBIMU VNI OHKONTIOTNYECKUMY 3a60N1eBaHUAMM U 3HAUUTESIbHBIMU HEBPOJIOMMUYECKUMI PACcCTPONCTBAMU ObININ NCKNIOYEHDI 13-3a
1X NOTEHLUManbHOM BO3MOXHOCT/ CBECTU Ha HET pe3ynbTaTbl NPOrpaMmMbl TPEHaXEPHOTO 3aJ1a AJj1Aa BCero Tesa B NOCTeNV 1 NOBAUATb
Ha obLee COCTOAHNE 3[0POBbSA 1 KAYeCTBO XKM3HM.

MATEPUAJIbl U METO[DbI. B nccnenoBaHny NpUHANKM yyacTve B O6LLEN CIOKHOCTY 22 UCMbITYeMbIX CO CpeHUM Bo3pacTtom 71,90
roga. lNoxunble Nogn, 3aHUMalLWKecA No NporpaMme TPEHaXXepPHOro 3ana AnA BCero Tefia B MOCTeNU, COCTOALEN 13 Tpex 3aHATUMN
B Hefeso B TeueHne ABYX MecsALeB, MOYYBCTBOBAIN YyylleHNE KauecTBa CBOEN XM3HW. DTW ynydlleHUs 6binn 3aMeTHbI B KPaTKOM
ONPOCHUKe 380p0oBbA U3 12 NyHKTOB (SF-12) no ¢ursnyeckomy KoMnoHeHTy (p = 0,07) 1 BOCTUIIN CTaTUCTUYECKON 3HAUMMOCTM B Kpa-
TKOM 0630pe NCUXMUYECKoro KOMMoHeHTa (p = 0,04).

PE3YJIbTATbI. B uccnegoBaHmm NpuvHAM yyacTme B O6LLEN CIIOXKHOCTY 22 UCMbITYeMbIX CO CpeaHuM Bodpactom 71,90 roga. Moxunble
noau, 3aHMMalroLWmeca no nNporpaMmme TPEHaXXepHOro 3ana Ana BCero Tena B NOCTenu, NoYyBCTBOBaNM yyuylleHne KayecTBa CBOeW
MKM3HW. DTU ynyylueHUn Obinm 3aMeTHbI B KPaTKOM OMPOCHMKe 300poBbsA 13 12 nyHKTOB (SF-12) no dursrnyeckomy KomnoHeHTy (p = 0,07)
1 BOCTUINN CTaTUCTUYECKON 3HAUMMOCTM B KPAaTKOM 0630pe NCMXMYECKOro KOMMOHeHTa (p = 0,04).

OBCYXXOEHUE. 3acnyxmBaloT BHUMaHUA Habnogaemble ynyylleHna KauyecTsa »U3HU CPeau NoXUIIbIX YYaCTHUKOB, 3aHVMaIoLLMXCA
no AomaluHen nporpamme «ofHOLEHHbIN TPEHAXKEPHBIN 3aN B NexadeM NonoxeHumn». MNonoxutenbHoe BnvAHne SF-12 Ha ncuxmye-
CKUI KOMMOHEHT OCOBEHHO 3HAUNTESIbHO, UTO CBUAETENbCTBYET 06 YNyULIEeHUN NCUXMYECKOTro CaMOYyBCTBIA. DTO cornacyertcs ¢ bonee
LUMPOKMM MOHVMaHUEM TOro, UTo ¢dusmyeckas akTMBHOCTb NOXWIIbIX NI0fel Hepa3pbIBHO CBA3aHa C Pa3/IMYHbIMK aceKTamu UX 310-
poBbs, BKoYasn ncuxmyeckoe. B 1o Bpema Kak npefBapurTenbHble pe3ynbraThl NpefnonaraioT NofoXnTebHble pesynbrathl, Oyayuime
nccnefoBaHms ¢ yyactmem 6onee KpynHbIX 1 pa3HOOOPasHbIxX rpynn Mornimv 6bl o6ecneunTts H6oree yeTKoe NOHVMaHUe BO3AENCTBISA
nporpamMmbl «[TONHOLEHHbIN TPeHaXKepPHbIV 3a B fieXKauyeMm NonoKeHnm».

3AKNIOYEHME. 311 pe3ynbTaThl MOAYEPKUBAIOT NOTEHLMAN AOMALLHEN NPOrpamMmmMbl TPEHAXEPHOro 3ana AJj1a BCero Tesa B NocTenu
[1A NOBbILIEHNA KauyeCTBa XM3HY MNOXUIbIX YYaCTHVKOB, MoAUYepKuBas HeOOXOANMOCTb JaribHeNLWero n3yyeHus ctpaternii peabunum-
Tauum 1 NpodrNaKTUKN B STOM KOHTEKCTe.

KJTHOMEBDIE CJIOBA: cna6ocTs; noxunoit Bo3pacT; dusnueckiie ynpaxHeHUA; KauecTBO XU3HY; IBUraTenbHan GyHKLWA.
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INTRODUCTION

The challenges associated with physical inactivity
in the elderly, often attributed to factors like age and
concurrent medical conditions, have far-reaching
implications for their well-being and independence. This
lack of physical activity not only curtails their autonomy
but also increases the risk of extended hospitalization,
leading to issues such as neuromuscular weakening,
functional limitations, and substantial healthcare
expenses [1-4]. Managing these progressive physical
inactivity-related impairments demands ongoing
attention. While pharmaceutical interventions are
currently under consideration, it should be accepted that
physical exercise regimens represent a highly promising
and multifaceted option. This approach can contribute
to global health promotion by enhancing cardiovascular
fitness, muscle strength, flexibility, and mental well-
being, making it a preventive, low-risk, and cost-effective
strategy that can be tailored to individual needs and
preferences. Beyond physical benefits, exercise positively
impacts mental health and can serve as a complement to
pharmaceutical interventions [5]. However, community-
based exercise initiatives can face various challenges,
including financial constraints, difficulties in accessibility,
time limitations, and a shortage of specialized guidance
[6, 7]. Hence, advocating for the adoption of home-
based physical exercise routines, presents a viable and
economically efficient substitute.

AIM

The «Full-Body in-Bed Gym» protocol, designed for
home use, can represent a viable option, comprising 10
exercises that can be executed while lying in bed [1, 8-10].
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Its primary aim is to alleviate the consequences of physical
inactivity and enhance the physical well-being of sedentary
individuals, ultimately leading to an improved quality of
life. The exercises integrated into this program enhance
cardiac, respiratory, and vascular function, as well as fortify
limb and trunk muscles, building upon established in-bed
cardio-respiratory rehabilitation techniques [9, 10].

Since previous studies had demonstrated the utility
of this type of protocol in improving motor function in
sedentary elderly patients [1, 11], with this study, we
aimed to highlight whether the performance of 10 full-
body in-bed gym exercises, repeated three times a week,
can indeed contribute to improving the quality of life of
sedentary elderly individuals.

MATERIALS AND METHODS
Study Design

This prospective, observational, single-arm study was
conducted at the Neurorehabilitation Unit, University of
Padua, Padua, Veneto, Italy, between October 2022 and
October 2023.

Participants

The study involved individuals of both genders, aged
65 and older, who were classified as sedentary due to their
engagement in less than one hour of physical activity per
week. To be eligible for participation, individuals were
required to have the capacity to maintain both sitting and
standing positions. The non-inclusion criteria were set to
maintain the homogeneity of the study group and avoid
potential confounding factors. Specifically, those under the
age of 65 were not considered for inclusion in the study. In
addition, we excluded individuals with recent orthopedic

Table 1. Full-Body in-Bed Gym exercise protocol. The protocol includes a variety of upper limb, lower limb, and trunk

exercises that can be performed by elderly individuals

1. Arms extension on frontal plane: position the arms with an abduction, flex the elbows, and
clench the fists while lying on the bed. Proceed to extend the arms forward while opening the
fists, and then return to the initial position.

Neck and upper 2.
limb exercises

Arms flexion-extension: initiate the exercise by extending the arms along the sides while lying
on the bed. Proceed to bend the arms over the head, taking a deep breath as the arms are

raised, and exhale while returning to the initial position.
3. Cervical stretching: while sitting on the edge of the bed, flex and extend the head, tilt it, and

then rotate it in both directions

1. Ankles flexion-extension: perform ankle flexion and extension while lying in bed.
2. Bed cycling: replicate a pedaling motion by flexing and extending the hips and knees while
lying on the bed. Begin by performing the movement with one leg and subsequently progress

Lower limb
exercises 3.

to using both legs simultaneously.

Leg extension: while sitting at the edge of the bed, raise the leg by extending the knee and

lifting it off the floor in a leg extension.
4., Stand on tiptoe: while sitting at the edge of the bed, rise onto the tiptoes to stand up and then

return to a seated position

1. Abdominal exercise: engage the abdominal muscles and raise the upper body while lying on
the bed, simultaneously extending the arms. Then, return to the initial position.

Trunk exercises seconds while lying in bed.

2. Pelvis lift: gently raise the pelvis off the bed surface and hold this elevated position for 2

3. Trunk lift: While seated at the edge of the bed, use the arms to push against the mattress and lift

the upper body in a trunk lift
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issues requiring limb immobilization, a history of severe
cardiovascular or oncological conditions, and those
afflicted by significant neurological disorders, such as limb
paralysis, as these conditions could potentially affect their
ability to participate in the study or influence the outcomes.

Intervention

The Full-Body in-Bed Gym program was designed to be
performedin the comfort of one’shome, featuringa setof 10
exercises to be performed three times a week over a span of
two months, with sessions on non-consecutive days. These
exercises were carefully crafted to target various muscle
groups and functional movements, ultimately enhancing
overall physical well-being. The set of ten exercises involved
a variety of movements: 1) simultaneous ankle flexion and
extension with arm movements, 2) frontal arm extension
while clenching the fists, 3) replicating a pedaling motion
through bed cycling, 4) coordinating arm flexion-extension
with deep breathing, 5) performing careful pelvis lifting,
6) engaging in abdominal exercises while extending the
arms, 7) stretching the cervical region, 8) lifting the trunk,
9) extending the legs, and 10) standing on tiptoe (Table 1).
These exercises are often recommended for individuals
who may have physical limitations, are new to exercise, or
need to be particularly careful due to medical conditions or
previous injuries.

The study’s participants received guidance from their
Physical Medicine and Rehabilitation physician to manage
any minimal exercise-related discomfort or strain. The
exercise routine commenced with five repetitions of each
exercise and gradually increased in increments of five
repetitions over one to two weeks, eventually reaching a
maximum of 30 repetitions per exercise per session. Each
session could range from approximately 15 minutes to 25-
30 minutes. To facilitate participant comprehension and
execution of the exercises, instructional materials and video
demonstrations were provided (Figure 1). For a dynamic
visual representation of the Full-Body in-Bed Gym sessions,
a video can be accessed at the following link: https://youtu.
be/pcHKmxCLYFs

Fig. 1. An example of bed cycling exercise. The subject is
performing a pedaling motion by flexing and extending
the hips and knees, replicating a cycling movement while
in a supine position

The quality and quantity of exercises were closely
monitored through weekly phone «calls to ensure
participants’ safety and compliance with the program.

The study acknowledges the principles outlined in the
Helsinki Declaration as revised in 2013 and adheres to the
ethical guidelines recommended therein.

ARTICLES

Outcomes evaluations

Outcome measurements were assessed at two time
points: before the start of the intervention (referred to as
TO) and after two months of training (referred to as T1).
Each patient’s evaluation included parameters such as
gender, age, weight, height, and Body Mass Index (BMI).
Additionally, a validated Italian version of the 12-Item Short
Form Health Survey (SF-12), derived from the larger 36-
Item Short Form Health Survey (SF-36), was employed. This
survey is frequently used to gauge individuals’ perceptions
of their psychophysical well-being, particularly in the
context of rehabilitation. The SF-12 provides outcomes in
two dimensions: the Physical Component Summary (PCS)
and the Mental Component Summary (MCS), offering
insights into a patient’s well-being from both physical and
mental perspectives.

Statistical analysis

We performed the statistical analysis using Microsoft
Excel software, and the data were presented in medians
along with interquartile ranges, taking into account the
variable distributions. To evaluate the normality of the data
distribution, we applied the Shapiro-Wilk test. The changes
between the initial measurement (T0) and the one made
after two months of training (T1) were evaluated using
paired t-tests for continuous variables that followed a normal
distribution, and Wilcoxon signed-rank tests for variables
that did not exhibit a normal distribution. A significance
level of p < 0.05 was used for all statistical analyses.

RESULTS

The study successfully enrolled and assessed a cohort of
22 individuals, all of whom met the inclusion criteria. These
participants, with a median age of 71.90 years, represent a
diverse age range from 65 to 85 years, reflecting the older
adult population’s variability. The study also considered the
participants’ BMI, which ranged from a minimum of 18.75
to a maximum of 39.21.

The gender distribution within the sample was
balanced, with 12 female participants and 10 males.

In assessing the quality of life using the SF-12 survey,
the study found notable trends in the physical and mental
well-being of the participants. The SF-12 PCS demonstrated
an improvement, with a median score of 42.41 at TO,
ranging from a minimum of 25.26 to a maximum of 59.8.
At T1, the median SF-12 PCS score increased to 48.39, with
values ranging from a minimum of 31.64 to a maximum of
59.6. While this increase indicated a positive trend towards
the improved physical quality of life, the p-value of 0.07
suggested that this improvement did not reach statistical
significance within the limited intervention duration.

In contrast, the SF-12 MCS exhibited a notable and
statistically significant improvement. The baseline score
was measured at a median of 45.28, with a range from a
minimum of 22.36 to a maximum of 60.7. At T1, the SF-12
MCS score increased to 50.85, with values ranging from
a minimum of 31.8 to a maximum of 60.7, reflecting the
participants’enhanced mental well-being and quality of life
with a p-value of 0.04.

Itis noteworthy that no adverse effects or complications
were reported by any of the participants throughout the
study.

BILVLO BYHALVHMINGO | 'dT 1 "X IN IHOdVYINVIA

n



MARIA CHIARA MACCARONE ET AL. | ORIGINAL ARTICLE

12

DISCUSSION

As the global population continues to undergo
demographic shifts and the proportion of elderly individuals
increases, the close connection between maintaining an
active lifestyle and their overall health and quality of life
becomes more apparent[12]. These insights are emphasized
by the physiological changes inherent in the aging process,
often leading to declines in various aspects of health, such
as muscle strength, bone density, cardiovascular fitness,
and overall functional capacity [13, 14]. Consequently,
promoting an active lifestyle should be a central focus of
public health efforts [14].

Ensuring a high quality of life for the elderly is of great
significance, as it profoundly influences their overall well-
being and happiness. The concept of quality of life for
elderly subjects encompasses a broad spectrum, including
physical, mental, emotional, social, and environmental
dimensions, with health and independence serving as its
core [13, 14]. Elderly individuals who enjoy good health and
well-being can maintain their autonomy, engage in fulfilling
activities, and experience fewer health-related limitations
[7, 13]. Emotional and mental well-being, including lower
levels of stress and mental health issues, can contribute
significantly to a higher quality of life [15]. Additionally, being
engaged in meaningful activities is integral to achieving
and maintaining a high quality of life in the elderly [4, 16].

In this study, we investigated a cohort of elderly patients
who participated in a home-based exercise program
specifically designed for sedentary individuals challenged
by their advanced age and associated health conditions.
The exercises in our program were carefully tailored to
address the limitations imposed by advanced age and
aimed at targeting multiple physiological systems, including
cardiovascular, respiratory, and muscular functions. Our
assessments documented noticeable improvements in the
patients. Participants engaged in the Full-Body in-Bed Gym
program for two months showed an overall enhancement
in their quality of life. These improvements encompassed
both physical and mental well-being, although the increase
in physical well-being did not reach statistical significance.

This implementation of the Full-Body in Bed Gym
program aligns with the growing understanding that
exercise benefits not only physical health but also plays a
substantial role in enhancing emotional and mental well-
being in elderly individuals [16, 17]. An active lifestyle has
been shown to have a profound influence on psychological
well-being in the elderly, affecting different emotional
aspects, including mood, anxiety, and depression [18-22],
with these psychological improvements attributed to a
multifaceted range of factors, including neurochemical
release and physiological adaptations stemming from
exercise [5].
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A comprehensive regimen of rhythmic aerobic exercises,
such as the Full-Body in-Bed Gym program, aligns with
research indicating that aerobic exercises conducted regularly
for at least 10 weeks have consistently shown positive effects
on psychological well-being in the elderly [18, 23-26].
Moreover, the Full-Body in-Bed Gym program has the potential
to boost self-efficacy by fostering a sense of achievement and
self-confidence as participants progress, thereby enhancing
emotional well-being and overall quality of life in elderly
individuals [13, 16].

The absence of reported adverse effects among elderly
participants highlights the program’s safety and potential for
managing age-related inactivity, although further research
is needed to establish its effectiveness conclusively, given
limitations in sample size, lack of a control group, and short
study duration. In our study, we encompassed a diverse
group of participants, including both elderly patients aged
65-74 and senile patients aged 75-80, as classified by the
World Health Organization (WHO). Additionally, our sample
comprised individuals with a range of body weights, from
normal weight to obesity. This diversity in terms of age and
physical condition introduced variability that may have
affected the reliability of our findings regarding the positive
effects of the program on physical health. These differences
in age and physical condition could have contributed to
variations in individual responses to the Full-Body in-Bed Gym
program, which may have influenced the outcomes observed.
Consequently, future studies with larger sample sizes and
more homogeneous groups should be considered to gain a
clearer understanding of the program’s effects and to refine its
suitability for different demographic subgroups.

In summary, this study addresses age-related quality of life
issues through the introduction of the home-based Full-Body
in-Bed Gym program, which aims to enhance physical and
mental well-being in sedentary elderly individuals by involving
a series of 10 in-bed exercises. The absence of reported adverse
effects underscores its safety and potential for managing age-
related inactivity at home. Nevertheless, further research is
needed to confirm and build upon these promising findings.

CONCLUSION

Integrating physical activity into the lives of older
adults has the potential to enhance their quality of life
and independence. Our study suggests that a short
series of home-based Full-Body in-Bed Gym exercises
can positively impact the overall well-being of sedentary
elderly individuals. Although the results are encouraging,
more comprehensive research involving larger sample
sizes, control groups, and extended follow-up periods
should be conducted to gain a more profound insight into
the effectiveness of such exercise programs in promoting
healthy aging and averting functional decline.
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