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ABSTRACT

9T Osteoporosis is a widespread skeletal condition due to decreased muscle strength and bone
density. The most common complications are fractures followed by pain and reduced quality of life
(Qol). Therefore, this research aimed to examine the effect of exercise therapy on muscle strength, QoL,
and bone mass in osteoporotic women.

Available literature was reviewed using ScienceDirect, PubMed, Google Scholar, and
Cochrane. Studies were considered eligible if they were randomized controlled trials (RCT) conducted
on postmenopausal osteoporotic women, used exercise therapy as an intervention, and investigated
muscle strength, QoL, and bone mass as outcomes. Two authors independently assessed the quality
of the articles using the physiotherapy evidence database (PEDro) scale. The Cohen’s d effect size was
computed by dividing the mean standardized difference by the standard deviation to measure the
treatment effect, which includes exercise therapy.

[T Seven papers were chosen to be included in this research. Their PEDro scores varied between
6 and 9 out of a possible 10. The effect size mean differences, resulting from exercise therapy, ranged
from 0.32 to 0.63, indicating “small” to “moderate” effects in enhancing the condition of osteoporotic
postmenopausal women. It was reported that there was a small effect size in 5 studies and a medium
effect size in 2 studies. The research findings suggested the effect of balance, strengthening, stretching,
stability, and motor control exercises on bone mass and muscle strength in osteoporotic postmenopausal

women.
i [THEIER Findings indicate that exercise therapy interventions positively affect muscular strength, QoL,
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Introduction

steoporosis is a prevalent metabolic

disorder and a substantial global health

concern [1,2]. Based on the World Health

Organization (WHO), osteoporosis ranks

as the third most serious global health
concern after cardiovascular diseases and cancer [3].
This disease is associated with decreased bone density,
weakening of the bone structure, and consequently, a
reduction in bone integrity, leading to a higher probability
of bone breakage [4]. This disease is common among
postmenopausal women [1]. Osteoporosis resulting
from menopause is significant because the early
explanation of osteoporosis underscores the significance
of the ovaries insufficiency and hormonal issues after
menopause [5]. Menopause and subsequent estrogen
reduction are considered one of the primary decisive
factors of osteoporosis in women [6]. Therefore, women
who have been exposed to estrogen for a shorter period
during their lifetime due to reasons such as late menarche
and early menopause are at a higher risk of developing
osteoporosis [6].

Additionally, after menopause, the rate of bone mass
decreases several times, as the decrease in ovarian activ-
ity and estrogen levels results in heightened osteoclast
activity [7]. The incidence of osteoporosis and related
fractures in women has been documented to be 8 times
greater than in men [3]. Moreover, 60% of bone growth
occurs during the adolescent period. Osteoporosis starts
in adulthood and begins during growth due to inadequate
bone development resources. On the other hand, in adult-
hood, menopause leads to a reduction in estrogen levels
and bone density [3]. Therefore, during menopause and
as the person ages, no correlation is observed between
the quantity of bone broken down and the bone created.
Hence, a defect occurs at the end of each cycle [1]. It
has been noted that several factors are involved in the
process of bone formation and in preventing osteoporo-
sis. These factors include adequate nutrition containing
ample protein, calcium, and vitamin D, in addition to
consistent physical activity which have a significant role
in maintaining bone mass, increasing muscle strength,
and quality of life (QoL) improvement [8].

Bone mineral density (BMD) measurement is a crite-
rion for osteoporosis. A decrease in T-score and more
than 2 standard deviations in BMD are considered osteo-
porosis [9]. In this case, the individual is at the fracture
threshold [9]. Osteoporosis is accompanied by various

consequences, such as pain, gradual loss of height and
severe kyphosis [10]. Moreover, the long-term impli-
cations of osteoporosis include falling due to balance
disorders, muscle strength deterioration and fractures
in different body parts, which can significantly impact
the QoL for these people [11]. Moreover, regular physi-
cal activity, exercise and adequate calcium intake sub-
stantially influence upholding and improving muscle
strength and bone mass by applying a load on bones and
body muscles. Therefore, they help prevent fractures due
to osteoporosis and falls and improve QoL [12]. Frac-
tures resulting from osteoporosis are considered a major
public health concern worldwide, with falling playing a
significant role in these fractures, especially in the hip
and upper limb regions [13]. Approximately 80% to 90%
of hip fractures in elderly individuals occur with fallings,
so in one year out of every 30 older adults, one person
aged 65 and above is at risk of falling [14]. Between 50%
and 70% of people who experience hip fractures do not
regain their former level of functioning, and a signifi-
cant number of them need extended care. Additionally,
around 25% of them also become disabled and pass
away in the first year following the fracture [15].

Fractures due to osteoporosis in the spine and hip bone
not only lead to significant disability but also impose
high treatment costs on these individuals [16]. There-
fore, efforts should be made to seek treatments to pre-
serve or improve bone density and prevent falls in these
individuals [16]. Bone density improves in osteoporosis
patients through pharmaceutical and non-pharmaceu-
tical therapies [10]. Pharmaceutical treatments include
taking bisphosphonates, calcium, vitamin D and hor-
mone replacement therapy (HRT), such as progesterone,
calcitonin and estrogen [17]. Pharmaceutical treatments
are effective for preventing and treating this condition,
but long-term use of medication has many limitations
because of adverse reactions. As a result, scientists are
seeking non-drug therapies [16]. Non-pharmacological
treatments include physical therapy and dietary regi-
mens [1]. People with active lifestyles have greater
bone mass than individuals with lower activity levels
[18]. Furthermore, regular exercise can maintain and
improve bone density [1]. Moreover, based on available
evidence, engaging in specific exercises may lower the
chances of experiencing falls in older adulthood [19].
Sport interventions have been minimally used in wom-
en with osteoporosis [20]. The best kind of workout,
its timing, and regularity have not been established yet
[21]. According to meta-analysis research, aerobic and
resistance exercises are associated with improved bone
density compared to the healthy group [22]. Therefore,
in osteoporotic individuals, regular physical activity
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can help lower the chances of experiencing fractures by
keeping bone mass and improving stability and balance,
thus minimizing the rate of falls [23].

Carter et al. performed a randomized controlled trial
(RCT) to examine exercise therapy in osteoporotic
postmenopausal women aged between 65 and 75 years.
The findings of this study demonstrated that individu-
als in the exercise therapy group experienced improve-
ments in muscle strength, which is a crucial subject in
determining falling in older osteoporotic women [1]. In
another study, Iwamoto et al. compared three types of
endurance exercise intensities. This research demon-
strated that a 12 m/min training plan for 1 hour per day
improved the tibia bone’s mass and the femur’s strength.
Interestingly, The bone mass of the fifth lumbar verte-
bra did not show a significant difference in any exer-
cise group when compared to the healthy group [24].
Arnold et al. compared water-based exercises with land-
based ones on QoL and function in elderly osteoporotic
women. The performance and QoL did not significantly
differ between women who participated in water-based
exercises and those who engaged in land-based exer-
cises, compared to the control group [13]. Hourigan et
al. conducted a study involving 50 osteoporotic patients
who received regular exercise sessions twice weekly for
2 weeks. This research demonstrated that balance train-
ing and core muscle strengthening exercises improved
balance, reduced fallings, and increased muscle strength
in osteoporotic women [25]. Moreover, it has been re-
ported that weight-bearing activities like running, walk-
ing, dancing, and jumping result in the generation of
muscular contractions and improvement in muscle per-
formance [26].

Nowadays, with increasing hope for life and the
growth of the elderly population, the prevalence of this
disease is on the rise [27]. In addition, because a consid-
erable portion of the female population lacks sufficient
physical activity, they are more susceptible to osteopo-
rosis [28]. Furthermore, the potential long-term effects
of osteoporosis, like higher rates of bone fractures and
physical changes like kyphosis and pain, have been
shown to impact the QoL [29]. Therefore, with the in-
creasing prevalence of this disease, disability, mortality,
and healthcare costs will increase [30]. A notable cor-
relation exists between bone mass and physical activity
[28]. Considering these factors and the significance of
physical activity treatment in these individuals, a review
study in this field will help determine the effective ex-
ercise type for these patients. Therefore, this systematic
review research aimed to examine the effectiveness of
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exercise therapy on muscle strength, bone mass and
QoL in osteoporotic postmenopausal women.

Materials and Methods

This review study followed the preferred reporting
items for systematic reviews and meta-analyses (PRIS-
MA) checklist. This guideline aims to assist authors in
developing a meta-analysis or systematic review. The
guideline provides a comprehensive method for report-
ing systematic review studies [31].

Eligibility criteria

The accepted studies met the following criteria for
study inclusion:

1) The design had to be RCT; 2) Participants were
women with osteoporosis; 3) Only exercise-based inter-
ventions were investigated. Therefore, if exercise-based
interventions were used along with other treatments,
they were excluded from the review process; 4) Studies
had to include a control group that does not engage in
physical activity or receive exercise treatment; 5) Vari-
ables must encompass muscle strength, bone mass, and
QoL; 6) Studies must have examined menopausal wom-
en; 7) The study must have been conducted on human
samples; 8) Studies should provide tools for measuring
variables included in this research; 9) Studies conducted
in the English language have been reviewed.

Studies were excluded that met the following criteria:

1) If participants were not suffering from osteoporosis;
2) If the intervention was other than exercise therapy; 3)
Variables other than bone density, muscle strength, and
QoL; 4) Studies that did not include postmenopausal
women; 5) Studies that did not involve human samples;
6) Studies that had qualitative measurements.

Information sources

To find the desired articles on the impact of exercise
therapy on bone mass, QoL and muscle strength in os-
teoporotic postmenopausal women, we examined the
related articles for entering a systematic review study
between 1996 and 2022. Databases like Cochrane,
PubMed, Google Scholar and ScienceDirect were used
for searching, and the search was conducted in Decem-
ber 2022.

Jahantigh Akbari N, et al. The Effect of Exercise Therapy in Postmenopausal Women With Osteoporosis. RJ. 2024; 25(3):372-395.

374



https://www.cochranelibrary.com/
https://pubmed.ncbi.nlm.nih.gov/
https://scholar.google.com/
https://www.sciencedirect.com/

Autumn 2024. Vol 25. Num 3

Search strategy

Both MeSH terms and keywords were utilized in all
electronic databases. This combination included “exer-
cise therapy” OR “ physical activity” OR “exercise” OR
“physical therapy” AND “bone mass” OR “bone miner-
al density” AND “muscle strength” OR “strength train-
ing” OR “strengthening” AND “quality of life,” AND
“osteoporosis,” AND “menopausal women.”

Study selection

Upon obtaining the complete texts of the chosen ar-
ticles for the ultimate assessment, two authors indepen-
dently reviewed them for the inclusion and exclusion
criteria. Articles that met the criteria for inclusion were
selected to be included in the study.

Quality assessment

The methodological quality of each article was as-
sessed using the Physiotherapy Evidence Database (PE-
Dro) scale. Any discrepancies between the two authors
were resolved through agreement. This scale comprises
11 criteria utilized to evaluate the quality of RCT studies
in physiotherapy. PEDro has the reliability and necessary
validity for evaluating RCT studies. There are 11 two-
part items with “yes” and “no” responses. “Yes” indi-

Archives of

Rehabilitation

cates a score of 1, and “no” means 0. Higher scores indi-
cate higher quality of the selected articles (Table 1) [32].

Data collection

Estimating each variable’s effect size, such as bone
density, muscle strength, and QoL, involves calculating
the mean and standard deviation from eligible articles
that the two authors performed. If the article information
was unavailable, the corresponding author contacted the
author of the specific article.

Measurement of the variables

Several different assessment tools for measuring
muscle strength, bone density, and QoL were utilized in
seven selected studies for the final evaluation. The dy-
namometer test, arm curl test, and 30-s chair test were
used in three studies to evaluate muscle strength [1, 33,
34], dual-energy x-ray absorptiometry (DEXA) in two
articles for assessing bone mass [35, 36], and the OP
QOL and Qualeffo-41 questionnaires were also used in

2 articles to determine the QoL [13, 37].
Data items
The subsequent data was derived from the articles: 1)

participant traits (comprising gender, age, and diagnosis
of osteoporosis), 2) intervention type and the number

Table 1. The methodological quality of the included studies assessed using the PEDro scale

Publish

PEDr I
Rl Total

No. Paper

Year

1 2 3 4 5 6 7 8 9 10 11 €

Community-based exercise program reduces risk fac-

1  tors for falls in 65 to 75-year-old women with osteo- 2002

porosis: RCT

2 Exercise therapy for osteoporosis: Results of a RCT 1996

Effects of yoga asanas on osteoporosis in postmeno-
pausal women.

A randomized clinical trial of aquatic versus land ex-

4 ercise to improve balance, function and QoL in older 2008

women with osteoporosis

Results of a 10-week community-based strength and

5  balance training program to reduce fall risk factors: A 2001

RCT in 65—75 years older women with osteoporosis

The effectiveness of a basic exercise intervention to

6  improve strength and balance in women with osteo- 2017

porosis

Effect of exercises on QoL in patients with postmeno-
pausal osteoporosis—randomized trial

2016

2019
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Potential articles identified by electronic
search (n=3715)

Articles were screened after removing
duplicates (n=2828)

Full-text article were assessed for eligibility
(n=887)

Included articles (n=7)

Figure 1. Systematic review article flowchart

of individuals in the control and intervention groups, 3)
the type of measurement tool used for each variable and
the duration during the period from the beginning of the
treatment to the follow-up, and 4) the average and stan-
dard deviation for the start of treatment and follow-up
for each variable were extracted (Table 2).

Measurement summary

In the current systematic review study, the measure-
ment of Cohen’s effect size has been used to examine
the effect of treatment on targeted outcomes. The effect
size measurement was conducted for the target vari-
able, considering the average and standard deviation at
the initiation of therapy and follow-up. Cohen’s d is de-
scribed as an effect size measure, considering 0.0-0.10

Autumn 2024. Vol 25. Num 3

Articles were removed after reviewing the
title and abstract (n=2828)

Included articles (n-880)

Reasons for rejecting articles:
-Interventions other than exercise therapy
-Population other than osteporesis
-Irrelevant measurement tool

-Qualitativw measurement method
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as negligible, 0.20 to 0.40 as small, 0.50 to 0.70 as mod-
erate, and over 0.80 as large.

Results

In total, 3715 relevant articles were found in the initial
search, of which 887 had complete texts. Two authors
reviewed these articles. Out of these 887 articles, most
were removed due to irrelevant Titles, Abstracts, dupli-
cate content, and other factors (such as review articles,
non-RCT articles, and those unrelated to the analysis).
Moreover, articles with interventions other than exercise
therapy or those whose study participants did not con-
sist of postmenopausal women with osteoporosis were
excluded. Furthermore, articles with healthy individu-
als in their control group were excluded from the list
of qualifying articles. In the end, 8 articles were chosen

Jahantigh Akbari N, et al. The Effect of Exercise Therapy in Postmenopausal Women With Osteoporosis. RJ. 2024; 25(3):372-395.

376




Autumn 2024. Vol 25. Num 3

for the final assessment. Out of these, one article was
eliminated from the study due to inadequate use of the
therapeutic intervention. Thus, only 7 articles met the
inclusion criteria (Figure 1).

The sample size varied between 30 to 92 participants
in 7 studies, with total estimated participants of 506
across the studies. Studies meeting the criteria were rat-
ed between 6 and 9 on the PEDro scale. Seven qualify-
ing studies utilized Various measurement instruments to
evaluate QoL, muscle strength, and bone density. Mus-
cle strength was examined through dynamometer test,
30-s chair stand test, and arm curl in three studies [1,
33, 34], DEXA was employed in two articles to measure
bone density [35, 36], OP QOL and Qualeffo-41 ques-
tionnaires were utilized in 2 eligible articles to assess
QoL [13, 37]. The intervention effect size was measured
between 0.32 (small) to 0.63 (moderate). Five studies
indicated a small effect size, while 2 studies showed a
moderate effect size. The study results suggested that
exercises focusing on balance, strength, resistance, sta-
bility and motor control impacted muscle strength and
bone mass in osteoporotic postmenopausal women.

Discussion

Osteoporosis is a significant health concern. This con-
dition leads to decreased bone density and a decline
in overall well-being, imposing considerable financial
burdens on patients who experience fractures [38]. The
significance of this condition lies in the increased risk of
fractures, including the femur, spinal column, and hip
39]. This issue has resulted in a rise in mortality rates
and medical expenses [40]. Furthermore, menopause
between the ages of 40 and 45, a brief fertility window,
reduced bone density during skeletal maturation, and
rapid bone mass loss post-menopause are associated
with increasing the likelihood of osteoporosis in older
women [5]. Hence, women in menopause with these
risk factors should take into account osteoporosis seri-
ously [5]. Moreover, reports indicate that the likelihood
of bone fractures resulting from osteoporosis among
postmenopausal women is 46% in Sweden and 40% in
the United States [41]. These statistics underscore the
significance of managing osteoporosis in women who
have undergone menopause. Hence, this systematic re-
view research aimed to investigate the impact of exer-
cise therapy on bone density, muscle strength, and QoL
in women who have undergone menopause and have
0steoporosis.

In this review, 7 studies were chosen for final assess-
ment. The studies were assessed for their methodologi-
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cal quality using the PEDro scale. The evaluation result-
ed in quality scores between 6 and 9 for these studies,
demonstrating their high methodological quality. Co-
hen’s d was also used to assess the effect size of exer-
cise therapy interventions. According to these findings,
exercise therapy interventions in patients with osteopo-
rosis significantly improved satisfaction. Five studies
revealed a minor effect size, 2 studies had a minor effect
size on muscle strength, one study showed a minor ef-
fect size on bone density and 2 studies reported a minor
effect size on the QoL [13, 33, 34, 35, 37]. However,
other studies documented a moderate effect size on mus-
cle strength and bone density [1, 36]. The findings of
this study revealed the impact of balance, strength, flex-
ibility, stability, and motor control exercises on muscle
strength and bone mass in osteoporotic postmenopausal
women. Variations in the effect size among studies are
influenced by different characteristics such as treatment
duration, follow-up period, frequency, intensity, and
treatment approach. Some studies have a follow-up pe-
riod of 4 years, while others are as short as 6 months.
However, some studies have a short follow-up period.

The utilized exercise interventions encompass strength,
balance, flexibility, postural stability, movement control,
muscle strength, yoga, aquatic and land exercises [1, 13,
33,35, 36]. Also, the variability in treatment modalities,
encompassing exercise duration and volume, was high-
lighted. Five studies examined the impacts of yoga and
aquatic exercises versus exercises done on land, strength
exercises, breathing exercises, range of motion, and bal-
ance exercises over periods of 3, 10, 20, 24 weeks, and
6 months, with sessions lasting 50 to 60 minutes [13,
33, 34, 35, 37], despite the studies showing small effect
sizes [13, 33-35, 37]. The effect sizes were moderate in
two additional studies that focused on investigating the
combined effects of strength and balance training. These
activities were carried out for 40 min during each ses-
sion over 20 weeks [1, 36]. In one of these two studies,
the variable under investigation was muscular strength,
measured using a dynamometer. In the other study, the
variable examined was bone density, evaluated using
single-photon absorptiometry [1, 36].

Three RCT studies indicated a notable improvement in
the strengthening of muscles following the implementa-
tion of balance, resistance, and flexibility exercises [1,
33, 34]. Two RCT studies focused on investigating the
impact of yoga, stretching, movement control exercises,
and stability exercises on bone density in osteoporotic
patients, with these exercises showing a significant
improvement in this variable [35, 36]. Two other RCT
studies examined the effects of respiratory, strengthen-
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Table 2. Features of the studies incorporated in the systematic review

Autumn 2024. Vol 25. Num 3

o
c Interven- . . Depen- PED 2
o b n
Study 2 Participants tion and st ezl dent ro Results B
a Parameters ance Rate . (7]
Frequency Variables Score £
An exer.ase Ostgoﬁt 'san Individuals indicated
classtwicea exercise program o Knee .
week for20  that focuses on 86% strength enhancements in
Carter et Women 65 weeks also.  balance. posture Partici- and dynamic strength and
al. (2002) RCT to 75 years ! 7 p ' pants com- . balance as deter- 0.63
each session  coordination, gait static and . S
[1] old . I pleted the . miners of falling in
continued and stabilization roaram dynamic osteonorotic older
for 40 min- of the hip and program. balance P
women.
utes trunk.
The water and
land exercises AE or LE groups did
program was de- not improve function,
signed to include balance, and QoL
various exercises: compared to the
Exercises ~ Walking activities, NE control group in
Mean+SD were per- correcting body 77.94% of osteoporotic women.
Arnold " . Balance,
otal age: AE: formed for  posture, mobility  the partici- functional Although, there was a
. RCT 68.615.4; 50min, 20  and stretchingof  pants com- . notable improvement  0.45
(2008) - mobility, S )
[13] LE:69.146.3, weeks,and  upperand lower pleted the and QoL in gait variables be-
NE: 67.716.3 3times a limbs, stabiliza- program. tween experimental
week. tion of the trunk, groups. Furthermore,
strengthening there were reported
exercises for enhancements in
upper and lower balance outcomes in
limbs, the trunk, the AE group.
and balance.
The main exer-
cises included
stretching and
strengthening
exercises to Physical activity for
deal with weak Static 10 weeks did not
Mean+SD The inter- body posture balance, diminish fallings in os-
- : 85% of the - Lo
age: vention was and interven- .. dynamic teoporotic individu-
Carter et . partici-
CG: conducted  tionsto enhance balance, als. However, further
al.(2001) RCT . S pants com- 8 . 0.45
(33] 70.814.0, twice a coordination and pleted the and studies are necessary
EG: week during  balance. Interven- rogram strength- to determine the real
71.6.£3.9 10 weeks. tions to improve program. ening of effects of interven-
the functional the knee. tions to a significant
level included level on outcomes.
squattingon a
chair and getting
up and down
from the ground.
The experimental
group demonstrated
notable improve-
65 women, Static ment (P.=0.001) in
Mean+SD Exercises for balance dynamic balance
. . 0, 4 0, 1
Otero et CIBIAG 60 minutes,  EG: Strength and S of t.he dynamic [aea), cite bl
n=33, age: . . partici- (21%), and upper
al. three times  balance exercises, balance,
RCT  57.4+4.8y) . pants com- (80%) and lower 0.32
(2017) a week CG: Not changing and upper .
or control . . . pleted the limb strength (47%)
[34] during 6 their usual habits and lower
group (CG; program. . compared to CG after
months limb .
n=32, age: - the test. After six
58.8+4.5y). months, individuals

reported lower scores
in the control group
(P=0.001).
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()]
[ Interven- . . Depen- PED >
bo = wv
Study ? Participants tion and TS el (DL dent ro Results B
a Parameters ance Rate ) (9]
Frequency Variables Score £
The sessions, Yoga can be an effec-
which are about BMD was tive method involving
Motor- Mean+SD: One hour -60 minutes long, - measured non—we.lght—bear'lng
include warm-up,  All partici-  through and weight-bearing
wala et 53.4+4.2, of yoga, 4 .
Surya Namaskar, pantscom-  dual-en- parts. Also, this
al. RCT 30women  days a week, ; 6 0.34
. and Asana in pleted the ergy x-ray method could
(2016) aged 45-62 during 6 . .
[35] years months various statues program. absorp- improve the BMD
(sitting, stand- tiometry variable in osteopo-
ing, lying, and (DEXA) rotic postmenopausal
supine). women.
One per-
MeanzSD formed an
age: Group  exercise pro- -
1:62.6x5.9, gram for 20 Treatment in An index .
. cluded moderate Osteoporotic
group 2: min or more of bone
. . warm-up stretch-  85% of the postmenopausal
Preising- 60.9+7.8, 3 times R B . mass was s .
ing to improve partici- individuals can utilize
eretal. group 3: a week A measured . .
RCT flexibility, motor ~ pants com- . 9 interventions in 0.63
(1996) 59.0+8.0 (group one); by single
control, postural  pleted the terms of low back
[36] also 92 post-  the other - photon .
stability, muscle program. . pain and decreased
menopausal  (group two) absorpti- .
. strength and bone density.
women received the coordination ometry.
participated  treatment ’
inthe study.  planirregu-
larly.
The findings reported
notable distinctions
Interven- The 1% group had among the groups in
Koevska 92 women, tions for 3 _phy5|cal mod_all- All partici- phyS{caI.aCUV|ty, pain,
ot al Mean+SD weeks, 3 ties and exercises, pants com- social life, and self-
: RCT - times per the 2™ group QoL 8 perception of health  0.48
(2019) age: ) pleted the )
(37] 60.64+6.7 weekand  exercises, and the program (P<0.0001); only
T 5-8 repeti- 3™ group had no ’ in terms of mental
tions exercise performance did
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Abbreviation: NE: Non-exercise; LE: Land exercise; AE: Aquatic exercise; EG: Experimental group; CG: Control group; RCT:

Randomized control trial; BMD: Bone mineral density.

ing, balance, range of motion, aerobic, and aquatic ex-
ercises compared to land exercises on QoL [13, 37]. A
study indicated a noteworthy enhancement in the QoL
[37]. Meanwhile, a different study noted a considerable
enhancement within every intervention group, including
water versus land exercises and the control group; no
notable disparity was observed between groups [13].

Muscle strength

In individuals with osteoporosis, the main reason for
fractures has been reported to be falling due to impaired
balance and reduced muscle strength [42], highlighting
the importance of possessing strong lower limb muscles
and sustaining a stable balance as crucial factors in in-
dependence and the capability to participate in every-
day tasks [43]. Hence, enhancing muscle strength and
balance can be attained through engaging in sports ac-
tivities, which has been demonstrated in various stud-
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ies [44]. In this review study, three studies investigated
the impacts of different training on muscle strength in
osteoporotic patients. These studies reported a notable
increase in muscle power following exercise therapy,
which was aligned with the results of the existing re-
view study [1, 33, 34]. One study had a medium effect
size [1], while two others had small effect sizes [33, 34].
Exercise can improve muscle strength, balance, postural
stability, range of motion, muscle endurance and flex-
ibility by enhancing neuromuscular coordination. Con-
sequently, the incidence of falls and their fractures is
reduced in these individuals, improving their QoL [45].
Moreover, improvement in muscle strength in these
studies may be linked to the duration of performing
these exercises. In other words, consistent and regular
exercises enhanced muscle strength in the group receiv-
ing exercise therapy as opposed to the control group.
In contrast, discontinuing exercise led to a decline in
the benefits of the workout. Also, the studies involved
a combination of exercises and these combined exer-
cises with effective intensity played an optimal role in
increasing muscle strength compared to each exercise
separately [46].

Bone density

Tiny structures (organizational spatial structure of
bone tissue) and bone mass are important determinants
of bone mechanical capability against fractures. It is es-
sential to examine these factors when assessing the im-
pact of aging on bone tissue [47]. With aging and the
deterioration of tiny structures, bone fragility occurs in
both genders with unequal ratios [47]. Therefore, it is
necessary to use treatments to preserve the microscopic
structures and improve bone density. This review ar-
ticle includes two studies investigating how exercise
therapy affects bone density in osteoporotic individuals
[35]. One study with a small effect size [35] and an-
other with a moderate effect size reported a significant
improvement aligned with the existing research results
[36]. Concerning the interpretation of the effect size cat-
egorized as “moderate” in the study by Preisinger et al.
which demonstrated a moderate effect size of 0.63, it
can be said that in this study, the frequency, duration of
exercise, and patient’s adherence to the intervention had
a positive impact on the variables. In other words, all
participants completed the treatment in this study, which
could have played a role in increasing the effect size
[36]. Therefore, the impact of exercise therapy interven-
tions cannot be determined without considering the pa-
tients’ follow-up rate [48, 49, 50].

Autumn 2024. Vol 25. Num 3

Physical activity is beneficial for enhancing bone
density and decreasing the likelihood of fractures in os-
teoporotic individuals through its impact on bone char-
acteristics [51]. The mechanical load applied to bone
tissue within the lacunar-canalicular network creates
a guardian that plays a role in events that occur within
cells, such as heightened levels of internal calcium, ma-
trix creation, osteogenesis, and ultimately contributing
to improved bone density [48]. It has also been shown
that strength training contributes to changes in bone
structure by creating and distributing non-uniform me-
chanical pressures [52]. In this type of exercise, optimiz-
ing mechanical load and high levels of strain leads to
improved bone density [53].

QoL

Osteoporosis is a complex condition that affects many
facets of a person’s activity [54]. Various studies report-
ed a significant relationship between osteoporosis and a
decrease in the QoL for the individual [54]. Decreased
QoL caused by osteoporosis is primarily linked to dis-
comfort and limitations in physical abilities resulting
from fractures as a consequence of the disease, as well
as physical and social impairments in women following
vertebral fractures [54]. On the other hand, a decline in
overall well-being can stem from the fear of potential
fractures that may occur in the future for the individual,
or the individual may feel the need to modify their way
of life to avoid possible fractures that may occur in the
future [55]. In this review study, 2 studies investigated
how different exercises impact the QoL in osteoporotic
individuals [13, 37]. Both studies reported a small effect
size and a significant improvement that aligns with the
findings of the existing review research [13, 37].

Reports have shown that exercise therapy and home
training can effectively enhance the QoL. This improve-
ment in the QoL has resulted in a decrease in the likeli-
hood of experiencing falls by up to 50% [56]. Moreover,
the positive impact of exercise and group activities on
mental health indicators and psychosomatic symptoms
can improve motivation and encourage patients to par-
ticipate in exercise programs. Therefore, increasing
patients’ physical activity enhances their daily activi-
ties and improves their QoL [57]. It has been reported
that compared to other interventions, exercise therapy
has positive and significant effects in osteoporotic
postmenopausal women. Fishman et al. showed a posi-
tive change in spine and hip T-score index following a
2-year pilot study. On the other hand, this study reported
a greater enhancement in pelvic bone density than in
the spine [58]. Soomro et al. examined the impact of
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physical activity on preventing osteoporosis compared
with walking in young women. They did not report a
difference in T-score between the two groups during 3
months. Therefore, to investigate the effect of exercise
therapy, it is necessary to conduct more studies over a
more extended period [59].

We only included randomized clinical trials to assess
the quality of studies better. Most research demonstrated
moderately high methodological standards and low and
moderate effect sizes. Therefore, effect size measure-
ment can ascertain the impacts of exercise treatment.
Based on the results of the present review, physiothera-
pists and other healthcare professionals can expect many
benefits following exercise treatment in osteoporotic in-
dividuals.

There were limitations in the present systematic re-
view. First, we only considered studies published in
English. Second, all the studies in the present study had
a PEDro score between 6 and 9, of medium to high qual-
ity. The PEDro scale score in the range of more than 5
is a medium to high score. Therefore, in this case, there
is a risk regarding the effects related to the quality of the
studies. Third, the studies selected for this review had
different follow-up periods. Therefore, it is suggested
that the evaluated studies should be similar regarding
the follow-up and research periods to make comparing
the results easier. In addition, most studies had a brief
duration of follow-up. Therefore, it is preferable to con-
sider studies with an extended follow-up period. It is
also recommended that studies with more participants
be selected for final evaluation.

Conclusion

This research demonstrated the impacts of balance,
strength, stretching, stability, and movement control
exercises on bone mass and muscle strength in osteo-
porotic postmenopausal women. However, more studies
are needed in this field.
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10. Cochrane

11. ScienceDirect

12. Google scholar

13. MeSH

14. Physiotherapy Evidence Database (PEDro)
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