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Many older adults experience a decline in shoulder function due to ag-
ing. This decline leads to limitations in daily activities and a lower quali-
ty of life. The incorporation of physical therapy interventions through
elastic band exercises has demonstrated improved overall physical
faculties among older adults. However, there is limited literature regard-
ing the effect of these interventions on shoulder function in older adults.
This scoping review summarized the current literature regarding elastic
band exercises targeting shoulder function in older adults. A systematic
literature search was performed using the Scopus and PubMed data-
bases. An additional manual search was conducted using the PEDro
(Physiotherapy Evidence Database). Articles were included if they were
published in a peer-reviewed journal in 2017-2021. After assessing eli-
gibility, five randomized controlled trials articles were included in the

INTRODUCTION

Aging is associated with a significant decline in the musculo-
skeletal system, which affects an individual’s capacity to perform
daily activities (Frontera, 2017). Many daily activities vital to in-
dependence, such as grooming, dressing, and household chores,
require strength and coordination of the upper extremities (Lund-
gren-Lindquist and Sperling, 1983; Westerterp, 2000). Thus, a
decline in the flexibility of the upper extremities due to the aging
process contributes to decreased activity (Milanovi€ et al., 2013).
Among the upper extremities, the shoulder joint is the complex
joint and it is essential for the function of the arms and hands, and
dexterity (Bakhsh and Nicandri, 2018), which allows various

analysis. We discovered that two types of elastic interventions were
applied to older adults: namely, the TheraBand and tube bands. We ob-
served heterogeneity in participant characteristics among the studies
(healthy older adults, older adults with chronic obstructive pulmonary
disease, and older adults with sarcopenic obesity). The duration of the
exercise intervention ranged from 3 to 36 sessions. Only one study mea-
sured shoulder function as the primary outcome. Our findings suggest
that elastic band exercises have been applied to older adults in various
conditions and tended to be effective; however, evidence on this topic
is insufficient.

Keywords: Shoulder, Resistance training, Geriatric, Exercise, Rehabili-
tation

functional abilities. However, increasing age is associated with de-
creased shoulder strength (Kinnucan et al., 2018) and the shoulder
joint is the second most common joint site for pain among older
adults. The prevalence of shoulder pain among the adult popula-
tion ranges from 6.9% to 31%. Furthermore, shoulder joint flexi-
bility began to decline significantly after 70 years of age, at a rate
of approximately 6° per decade (Stathokostas et al., 2013), which
may affect daily functioning. To treat and manage this condition,
therapeutic exercise is commonly used within the practice of phys-
ical therapy.

A recent meta-analysis of exercise intervention for older adults
showed the largest improvement for resistance training exercise
among other types of interventions in terms of muscle strength
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and general physical performance (Di Lorito et al., 2021). Resis-
tance training exercises incorporating elastic devices have become
increasingly interesting because they allow functional movement
patterns and are more adaptable and accessible for individuals of
various ages (Martins et al., 2015). Therapists can control exercise
intensity by using different color codes or dimensions/forces of the
elastic bands (Martins et al., 2015). Furthermore, elastic devices
are portable and can be used almost anywhere and are low-cost and
simple to maintain (Hostler et al., 2001). Regarding the effects of
elastic resistance training, evidence from a recent systematic review
showed that resistance exercise incorporating elastic bands was ef-
fective for improving flexibility, balance (Lopes et al., 2019), mus-
cle strength, and functional capacity among older adults (de Ol-
iveira et al., 2017).

However, little is known about the effects of this type of thera-
py on shoulder function in older adults. Since shoulder function
plays an important role in the performance of daily activities and
this function declines with age, it is necessary to summarize the
current knowledge on this topic to guide clinical practices and
identify gaps in the available literature. This scoping review sum-
marized the current literature on elastic band exercises targeting
shoulder function in older adults and identified potential avenues
for future research.

MATERIALS AND METHODS

This scoping review was conducted following the article entitled
“Guidance for conducting systematic scoping reviews” (Peters et
al., 2015) and focused on the use of band exercises to improve shoul-
der function among older adults. This study defined elastic band
exercise as resistance exercise involving the use of viscoelastic ma-
terials such as bands or tubes that exhibit nonlinear or viscous prop-
erties in combination with linear elastic properties.

Search strategy

The Scopus and MEDLINE (via PubMed) databases were
searched during March 2021 using search terms including (“el-
der” OR “elderly” OR “older” OR “aged” OR “senior” OR “geri-
atric”) AND (“resistance” OR “elastic” OR “rubber” OR “thera”
OR “latex” OR “band” OR “program” OR “training” OR “exer-
cise”) AND (“shoulder” OR “shoulder joint” OR “shoulder). Man-
ual searches were also performed in the PEDro (Physiotherapy Ev-
idence Database) to ensure a comprehensive literature search. The
eligibility criteria were set to identify articles relevant to the re-
search question. The included articles were published in English
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between 2017 and 2021 within a peer-reviewed journal, described
as a research study, and intended to determine the effect of band
exercise on shoulder function in older adults (aged 65 years and

above).

Study selection

After completion of the database searches, the citations and ab-
stracts were compiled and entered into Covidence, where dupli-
cate citations were removed. In the first stage, two reviewers inde-
pendently screened the titles and abstracts. Conflicts were discussed
until an agreement was reached between the reviewers. Full-text
articles were obtained and then independently screened by the
two reviewers and articles that met the inclusion criteria were in-
cluded in the review. If the two reviewers could not reach an agree-
ment on conflicting articles, a third expert reviewer (HK) was con-
sulted. The details of the study selection process are presented in
the Preferred Reporting Items for Systematic Reviews and Meta-
Analyses (PRISMA) flow diagram (Fig. 1).

RESULTS

The analysis included five randomized controlled trials con-
ducted in Taiwan, Korea, Canada, Brazil, and Iran (Table 1).
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Fig. 1. Preferred Reporting Items for Systematic Reviews and Meta-Analyses
(PRISMA) flow diagram of review process.
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Characteristic of the research subjects

Among the included studies, the sample size ranged from 12 to
23 subjects, and all subjects were old people (65 years and older).
However, the health conditions of the subjects varied. Two studies
investigated the effects of band exercises in subjects with chronic
obstructive pulmonary disease (COPD) compared to healthy sub-
jects (Nyberg et al., 2016) and to COPD subjects who received
another intervention (Ricci-Vitor et al., 2018). One study exam-
ined the effect of band exercises in older women with sarcopenic
obesity (Liao et al., 2018). Another study was conducted in older
adults in a community with no specific diagnosis, including healthy
older adults and noncommunicable disease subjects (Pourtaghi et
al., 2017). One study investigated the effects of band exercise in
healthy old people, excluding those with medical problems (Choi
et al., 2020).

Band types

Most of the included studies used TheraBands as the modality
for resistance exercise (Liao et al., 2018; Nyberg et al., 2016; Pourtaghi
et al., 2017). Two studies used elastic tubing as an exercise instru-
ment, including Hyperform (Choi et al., 2020) and Lemgruber
(Ricci-Vitor et al., 2018).

Intervention

Most of the included articles explained the details of band exer-
cise intervention; for example, Liao et al. (2018) provided band
exercises for three sessions a week, totaling 36 sessions, with each
session comprising 10 min of warm-up, 40 min of band exercise,
and 5 min of cool-down. The movements included seated chest
press, seated row, seated shoulder press, knee extension, knee flex-
ion, hip flexion, and hip extension. Similarly, the band exercises in
the 36 sessions provided by Choi et al. (2020) consisted of front
band raises, side lateral band raises, left and right shoulder waves,
band hammer curls, band curls, triceps band extensions, triceps
band kickbacks, band standing rows, band shoulder rotations, band
squats, band deadlifts, standing band triceps extensions, standing
band chest presser, upper bands, seated band rows, band leg raises,
holding leg props, pelvis relaxations, and band crunches. However,
in their study, the band exercises were petformed for only 30 min
for each session plus 15 min of warm-up and 15 min of cool-down.
Pourtaghi et al. (2017) had a shorter duration, providing 30 min
of band exercises per session, two sessions a week, for 6 weeks. Be-
fore each session, the subjects performed stretching exercises for
10 min and cooled down by jogging for 10 min. The band exer-
cises consisted of a chest press, shoulder press, front and back arm
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press, leg press, twin press, front thigh press, back thigh press, and
posterior leg press. Ricci-Vitor et al. (2018) provided an interven-
tion comprising 24 sessions, with three sessions per week. Each
session lasted for 60 min, including warm-up, cool-down, five
movements and exercise, and a 2-min rest interval between each
set due to the medical consideration of the subjects. However, their
study did not provide details of the exercise movements. Nyberg
et al. (2016) also provided band exercises for older adults patients
with COPD. The exercises included latissimus rowing, leg cutl,
elbow flexion, chest press, shoulder flexion, and knee extension.
However, they separated the band exercises into two types: single
limb and two limbs. Because that study aimed to study the acute
effects of band exercise, they provided only three sessions of band

exercise.

Outcome

The primary outcomes of each study differed. Two studies using
a band exercise intervention in older adults with COPD defined
the outcome as measures of cardiopulmonary function such as heart
rate variability (Ricci-Vitor et al., 2018) and pulmonary function
(Nyberg et al., 2016). Muscle strength was measured as a second-
ary outcome in the included articles (Choi et al., 2020; Liao et al.,
2018; Pourtaghi et al., 2017, Ricci-Vitor et al., 2018). The results
showed the effectiveness of band exercises in improving muscle
strength.

DISCUSSION

This scoping review aimed to summarize the current literature
on elastic band exercises targeting shoulder function in older adults
and to identify potential avenues for future research. Five articles
met the inclusion criteria for this review. Our results demonstrated
the lack of research focused specifically on the effect of elastic band
exercise on shoulder function in older adults, with most of the
studies including outcomes related to shoulder function as the
secondary outcome. This was also observed in several systematic
reviews that suggested the strong effect of elastic resistance band
exercises on muscle strength (de Oliveira et al., 2017; Martins et
al., 2013); however, few studies have described their effect sepa-
rately on joints. In addition, the position statement of the Nation-
al Strength and Conditioning Association pointed out that most
resistance exercise protocols involve gross functional capacity for
this reason and that single-joint protocols or outcomes are limited
(Fragala et al., 2019).

Regarding the research participants, this scoping review found
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that older adults with various conditions received elastic band ex-
ercise therapy. However, a meta-analysis of elastic resistance exer-
cise to increase muscle strength in older adults indicated that elas-
tic resistance exercise was more effective in normal older adults and
older adults with functional limitations. The effectiveness of this
therapy was decreased in older adults with pathology (Martins et
al., 2013). Therefore, when using elastic band exercise with older
adults, therapists should consider the pathological conditions of
individuals as the therapeutic effects might differ among individ-
uals’ conditions.

The resistance exercise interventions using elastic bands in this
scoping review did not solely focus on shoulder joint movement
or upper extremities as the lower extremities are also generally in-
tegrated into the exercise intervention. Regarding the duration of
this intervention, we found that resistance exercise using elastic
bands was usually performed for three sessions per week, ranging
from 18 to 36 weeks. This is consistent with the recommendations
of the National Strength and Conditioning Association of a resis-
tance training program for older adults performed 2-3 times a
week for each muscle group. This provides optimal stimulation to
maximize the strength and size of the skeletal muscle in this pop-
ulation (Fragala et al., 2019).

Recently, the World Health Organization (WHO) declared
2020-2030 as the Decade of Healthy Aging, which aims to foster
healthy aging and improve the lives of older people (World Health
Organization, 2020). The WHO defines healthy aging as “the
process of developing and maintaining the functional ability that
enables wellbeing in older age” (Fallon and Karlawish, 2019; Mi-
chel and Sadana, 2017). In this context, the term “functional abil-
ity” includes the intrinsic capacity of the individual, environmen-
tal characteristics, and the interaction between these two compo-
nents. Intrinsic capacity encompasses a person’s mental and physi-
cal abilities, including their ability to move, think, see, hear, and
remember. Several factors influence the level of intrinsic capacity,
including the presence of diseases, injuries, and age-related chang-
es (Beard et al., 2017).

Physical therapy is a healthcare profession with expertise in
movement and exercise, which are essential skills to address the
complexities of aging (World Confederation for Physical Therapy,
2019). Physical therapists can play not only remedial or rehabili-
tation roles for injuries but can also play a role in the prevention
of injury, functional decline, and disability. Thus, physical thera-
pists can help to promote healthy aging.

Our findings indicated that all the included articles demonstrat-
ed the effectiveness of elastic band exercises in promoting muscle
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strength in the shoulder complex. This is consistent with the re-
sults of a recent meta-analysis on exercise intervention in older
adults, in which resistance training supported by nutritional sup-
plementation significantly improved muscle strength. Thus, resis-
tance training and multimodal exercises may improve general
physical petformance measures (Di Lorito et al., 2021). However,
the findings of our review showed that the main focus of elastic
band exercise is on increasing muscle strength among populations
with reduced muscle strength or cardiopulmonary function.

To support the United Nations and WHO policies on healthy
aging and the rapid increase in the number of older adults, physi-
cal therapists could consider the use of elastic band exercises as a
preventive measure to maintain functional ability in older adults
by managing intrinsic capacity such as muscle strength. Moreover,
robust research on the use of elastic band exercises in terms of pre-
vention needs to be highlighted.

This review was scoping by nature and not systematic due to the
quality assessment of the included studies; thus, the results were
not pooled. We observed heterogeneities in participants, type of
elastic devices, elastic resistance exercise content, and outcome
measures among these included studies. Despite these deficiencies,
the initial overall findings were positive. The use of elastic band
exercises appeared to be effective in improving shoulder function
in older adults.

The scope of this review was limited to studies that applied elas-
tic resistance exercises and measured the change in shoulder func-
tion in older adults. Thus, only five studies met the inclusion cri-
teria. Additionally, the search terms used may not have been suffi-
ciently sensitive, which was a potential limitation of this study.

Resistance exercise using elastic bands is gaining interest among
physical therapy practitioners and has been applied to the older
adult population. This scoping review summarized the current
evidence on the use of elastic band exercises by physical therapists
to improve shoulder function in older adults. The findings showed
that while elastic band exercises have been applied to older adults
with various conditions and appear to have positive effects, espe-
cially in muscle strength outcomes, there is insufficient evidence
on shoulder function. Shoulder function is an important part of
many functional activities and a large number of older adults face
a natural decline in shoulder function. Thus, incorporating exer-
cises to improve or maintain shoulder function has important ap-
plications. Furthermore, as elastic band exercises are generally ef-
fective at improving and maintaining musculoskeletal function in
older adults, there is a considerable need to investigate how these
exercises may affect shoulder function in this population.
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