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Chronic effects of resistance training in
women with low bone mineral density
associated with medication use: a
systematic review

Thayane Sarmento de Souza', Ravini de Souza Sodré!, Giullio César
Pereira Salustiano Mallen da Silva'?, Alex Santos Meireles', Lenifran de
Matos Santos', Diego Gama Linhares', Rodrigo Gomes de Souza Vale'

" Exercise and Sport Laboratory (LABEES), Rio de Janeiro State University (UERJ), Rio de Janeiro,
Brazil; 2 Federal Rural University of Rio de Janeiro (UFRRJ), Rio de Janeiro, Brazil

Objective. To analyze the chronic effects of resistance training in wom-
en with low bone mineral density associated with medication use.
Methods. This systematic review followed the recommendations out-
lined by PRISMA. The databases searched included PubMed, Scopus,
Web of Science, SportDiscus, and Scielo.

Results. Six studies met the eligibility criteria and were included in the
analysis, covering a total of 233 participants. Three studies incorpo-
rated jump exercises in addition to resistance training. Five studies
implemented training models with progressive load increases over the
intervention weeks, including reassessments for intensity adjustments.
Conclusions. It was concluded that moderate-to-vigorous intensity
resistance training programs, when combined with medication use,
can be recommended as an accessible, effective, and safe therapeutic
strategy for increasing and maintaining bone mineral density in post-
menopausal women with osteopenia or osteoporosis.
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INTRODUCTION

Osteoporosis is a progressive osteometabolic disease characterized by a
reduction in bone mass and impairment of the bone tissue microarchitec-
ture, leading to an increased susceptibility to injuries and fractures . This
disorder is defined by a condition in which bone mineral density (BMD)
is equal to or lower than 2.5 standard deviations (SD) below the ideal
peak bone mass, while values between -1 and -2.4 SD are considered
osteopenia 2.

Osteopenia is the initial stage of bone loss, which can occur at vari-
ous stages of life, being more common in women after menopause. If
not properly treated, it can progress to a diagnosis of osteoporosis. This
condition may result from hormonal changes during menopause, calcium
deficiency, as well as a lack of other minerals in the bones, making them
porous and brittle, and more prone to injuries and fractures, even after
minor trauma 2. This disorder can be classified into three types according
to its causative factor: the first type, considered primary of idiopathic or
unknown origin, affects approximately 80% of women and 60% of young
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adult men; the second type, known as type | osteopo-
rosis, is caused by estrogen deficiency and is charac-
terized by rapid bone density loss, being more common
in postmenopausal women. This type predominantly
affects trabecular bone and is associated with fractures
of the vertebrae, femoral neck, and distal radius; and
the third type, type Il osteoporosis, is degenerative, pri-
marily caused by natural aging, increased parathyroid
hormone activity, and decreased bone formation 4.

In the postmenopausal period, women have a higher
prevalence of type | osteoporosis, which is often accom-
panied by fractures, most commonly in the femoral neck,
lumbar spine, and distal radius. Additionally, postmeno-
pausal women experience a deficiency or decrease in
estrogen levels, which may be related to the pathogene-
sis of bone disorders, as estrogen plays a protective role
in the skeletal system, participating in the regulation of
bodily processes through receptors located in the brain,
musculoskeletal system, and gastrointestinal tract °.
Physical exercise is recognized as an important means
to develop and maintain optimal bone health through-
out life. Resistance training (RT) is a type of physical ex-
ercise that can be performed progressively, combined
with impact activities and weightlifting, and is recom-
mended as an accepted strategy to prevent bone loss
during the postmenopausal process °. There is evi-
dence that RT contributes to the prevention and treat-
ment of osteoporosis through the osteogenic effect of
mechanical stress and tension on bone tissue, resulting
from complex interactions between muscle and joint
loads 7. Thus, RT preserves and prevents bone mass
loss in postmenopausal women, as this tissue has
characteristics of constant renewal and is capable of
adapting to mechanical loads °. However, the response
of bone structure to exercise and the sensitivity of the
osteogenic process depend not only on the mechani-
cal load but also on the individuality of the woman, the
type, duration, and intensity of the stimulus, as well as
the direction and magnitude of the stress imposed ™°.
Thus, based on the understanding of the mechanism of
the effect of resistance training on bone remodeling and
the prevalence of osteopenia and osteoporosis during
postmenopausal life, an in-depth analysis of the relation-
ship between RT prescription and bone health is neces-
sary. Therefore, the present study aimed to analyze the
chronic effects of resistance training in women with low
bone mineral density associated with medication use.

METHODS

STUDY DESIGN
This systematic review was conducted according to

the recommendations outlined by the Preferred Report-
ing Items for Systematic Reviews and Meta-Analyses
(PRISMA) . A search was conducted in the Interna-
tional Prospective Register of Systematic Reviews
(PROSPERQ), where no studies on the topic were
found. Therefore, the study was registered under the
number: CRD42024617583.

ELIGIBILITY CRITERIA

The study gathers information on the effects of resis-
tance training with different exercise protocols that in-
fluence bone mineral density (BMD) in postmenopausal
women with osteopenia or osteoporosis. Regarding el-
igibility, the searched articles followed the criteria of the
PICOS strategy '?: Population: women with low bone
mineral density aged 45 or older; Intervention: strength
training combined with medication use; Comparison:
Control Group (CG); Outcome: bone mineral density;
Study design: randomized clinical trials. No language or
time filters were applied.

SEARCH STRATEGY

The search for articles was conducted in January 2025
in the databases PubMed, SCOPUS, SPORTDiscus,
SciElo, and Web of Science. The descriptors used were
standardized by the Medical Subject Headings (MeSH)
and Health Sciences (DeCS). The search was conduct-
ed using the descriptors ((“Women” OR “Woman” OR
“Postmenopause” OR “Postmenopausal”) AND (“Re-
sistance Training” OR “Resistance Training” OR “Train-
ing, Resistance” OR “Strength Training” OR “Training,
Strength”)) AND (“BoneDensity” OR “BoneDensity” OR
“Bone Mineral Density”). After the search, all the refer-
ences found were imported into the Rayyan software,
where three independent reviewers had access. Two
reviewers were responsible for removing duplicate ar-
ticles, reviewing titles and abstracts, followed by ana-
lyzing the full texts. The third reviewer was available to
resolve any issues of divergence in decision-making
throughout the process.

METHODOLOGICAL QUALITY

For the assessment of methodological quality, the Tool
for the Assessment of Study Quality and Reporting in
Exercise (TESTEX) was used, an instrument developed
to evaluate the methodological quality of studies in
the context of physical exercise. TESTEX comprises
a 15-point scale designed for experimental studies,
containing criteria that assess internal validity and
the reporting of statistical analyses. Each criterion on
the scale is assigned one point, while the absence of
these parameters results in zero points. The maximum
score that can be achieved is 15 points. The scale in-
cludes the following criteria: 1) specification of inclusion



48

T. Sarmento de Souza et al.

criteria; 2) random allocation; 3) allocation conceal-
ment; 4) similarity of groups at the start of the study; 5)
blinding of the evaluator; 6) measurement of a primary
outcome in 85% of allocated outcomes (up to three
points); 7) intention-to-treat analysis; 8) comparison
between groups for at least one primary outcome (up
to two points); 9) declaration of variability measures
for all reported outcome measures; 10) monitoring of
activities in the control groups; 11) consistency of rela-
tive exercise intensity; 12) exercise characteristics and
energy expenditure 'S,

Risk oF BIAS

For the assessment of risk of bias, the Risk of Bias (RoB
2.0) tool was used. This tool was developed to assist
in the critical evaluation process of articles in system-
atic reviews, allowing reviewers to investigate the risk
of bias in individual studies included in the review. This
instrument addresses various bias domains, each fo-
cusing on a specific area. The domains evaluated by
RoB 2.0 include: 1) Selection bias: how participants are
selected for the groups; 2) Performance bias: assesses
the presence of bias due to systematic differences be-
tween groups in the administration of the intervention;
3) Detection bias: addresses the presence of bias due
to systematic differences between groups in the meas-
urement of outcomes; 4) Attribution bias: refers to how
results are communicated to participants; 5) Reporting
bias: evaluates whether the results are presented with
complete and accurate data 4.

DATA EXTRACTION

The data extraction procedure was performed by two
independent researchers, along with a third researcher
to resolve any identified discrepancies. The information
extracted from the studies included in the analysis: au-
thors, year of publication, age, total body mass, height,
sample size, T-score values, details about the interven-
tion such as exercise volume and intensity, medication
use, duration of the intervention, and the outcomes
found.

RESULTS

Based on established criteria, 1,397 articles were re-
trieved (PubMed = 356, Scopus = 197, Web of Science
= 426, SportDiscus = 415, Scielo = 3). Of these, 417
were duplicates and 913 were excluded after reading
the title and abstract. After further analysis, 4 articles
were excluded during the full-text reading, resulting in 6
articles that met the inclusion criteria (Fig. 1).

The characteristics of the sample are presented in Ta-
ble I. Of the six selected articles, the total number of

participants was 233, who were divided into a control
group (n = 112) and an experimental group (n = 121).
The average age of the control group was 61.3 years,
and the experimental group was 59.5 years. All the
studies included women with osteopenia or osteopo-
rosis who were using some form of medication for their
respective treatment.

Table Il presents the data extracted from the training
interventions in the selected studies, including informa-
tion on frequency, intensity, type of training/exercises,
stimulus interval, rest time, and type of supplementation

\ Identification of studies via and regi \
==
- Records identified from:
s PubMed (n = 356); Records removed before
Scopus (n = 197); screening:
g Web of Science (n = 426); > Duplicate records d
3 SportDiscus (n = 415); (n=471)
g Scielo (n = 3);
Total (n = 1397)
}
)
Records screened Records excluded
—
(n=926) (n=913)

l

Reports sought for retrieval »| Reports not retrieved
(n=13) | n=3)

!

Reports assessed for eligibility
(n=10) b

Screening

Reports excluded:
Another sample (n = 2);
Another intervention (n = 2)

A

Studies included in review
(n=8)

Included

Figure 1. PRISMA flow diagram of the article selection process.

Study 1D D1 D2 D3 D4 D5 Overall
Basatetal,, 2013 . ' © 0 € . D1 Randomisation process
Holubiac et al., 2022 20 66066 @ D2 Deviations from the intended interventions
Holubiac&teuciu,203 | @) @& & & @ D3 Missing outcome data
Mosti etal., 2013 D © © © © @ D4 Measurement of the outcome
Watson etal., 2015 D & © O € @ D5 Selection of the reported result
Watson et al., 2018 ' . N N .
As percentage (intention-to-treat)
I
I
I
0 90 100

Figure 2. Risk of bias of the studies.
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Table |. Characterization of the sample of the included studies.

Author N Body mass (kg)/ height (cm) Age & BMD (T-score LS, FN or H) Intervention duration
Holubiac | 39 EG 65.7 + 6.6/ 160.7 + 6.1 EG 56 + 2.9 years 12 months
etal, CG64.2+7.4/159.3 +4.6 CG 56.4 + 2.1 years
2023 % (-1,5a -3 T-score)
Holubiac | 29 EG65.8 +7.4/161 +6.3 EG 56.2 + 3.2 years 6 months
etal., CG63.2+75/157.6 +4.7 CG 56.8 + 2.3 years
2022 1 -1.1 a-2.5 (T-score)
Watson | 86 EG63.9+11.3/161.6 +5.4 EG 65 + 5 years 8 months
etal, CG62.2+95/161.9+6.4 CG 65 + 5 years
2018 7 (< -1 T-score)
Watson | 28 EG61.8 +8.9/163.4 +6.2 EG 65.3 + 3.9 years 8 months
etal, CG63.4+11.4/163.0£5.5 CG 66.7 = 5.4 years
201518 (<-1 T-score)
Basatet | 35 EG 54.0 = 4.7/ NI EG 55.9 + 4.9 years 6 months
al., 2013 " PG 56.0 + 3.5/ NI PG 56.6 + 2.9 years
CG 56.5+3.7/NI CG 56.2 + 4.0 years
(-1a-2.5T-score)
Mostet | 16 EG72.3+7.7/169.3 +6.5 EG 61.9 + 5.0 years 4 months
al., 20132 CG66.2+8.8/162.9+6.3 CG 66.7 = 7.4 years
-1.5a-4.0 (T-score)

kg: kilograms; Cm: centimeters; CG: control group; EG: experimental group; PG: plyometric group; LS: lumbar spine; FN: femoral; H= hips; BMD: bone mineral density;
NI: not informed.

Table Il. Data extracted from the selected studies.

Study Aims Intervention Results
Holubiac | Observe the impact of a resistance 1 Femoral neck BMD in the GTR (A% =
etal., training program on femoral BMD F: 2 days/week 2.05,p =0.001)
20231 I: 2 sets of 12 reps (6 reps at 70% 1RM + 6 reps
at 50% 1RM) Significant difference between groups
D: 60 minutes (p=0.01)
T: 1st protocol: hip abduction and adduction;
standing hip extension; seated hip flexion; seated 1 Trochanteric BMD in the GTR
back extension (A% = 3.8, p < 0.001)
2nd protocol: bicep curl; leg press; squat; seated
row; leg extension machine 1 Bone mass in the intertrochanteric
R: 90 seconds region (A% = 0.9, p = 0.01) in the GTR
CG: did not perform exercises
S: 0.5g of alfacalcidol per day | BMD in the CG (A% = -0.2, p = 0.49)
1 Total femur BMD in the GTR (A% = 1.9,
p < 0.001)
Holubiac | Evaluate the influence of resistance 1 Total lumbar spine BMD in the GTR
etal., training on spinal BMD (L1-L5) F: 2 days/week (A% =1.82,p =0.01)
202216 I: 2 sets of 12 reps (6 reps at 70% 1RM, followed
by 6 reps at 50% 1RM) No differences between groups (p > 0.05)
R:1min30s
D: 60 minutes

T: Seated hip abduction and adduction; hip
flexion and extension; horizontal leg press; knee
extension; seated dip machine; seated back
extension; prone hamstring curls; bicep curls and
bodyweight squats
CG: did not perform any exercises
S: 0.5¢ alfacalcidol per day (vitamin D)
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Watson 1. Determine the effectiveness of F: 2 days/week 1 Lumbar spine BMD in HiRIT (A% = 2.8,
etal,, | HIRIT inimproving femoral neck and | I: Warm-up - 2 sets of 5 reps - 50 to 70% 1RM in p < 0.001)
2018" lumbar spine BMD deadlift
2. Determine whether HIiRIT improves Main - 5 sets of 5 reps - 80 to 85% 1RM 1 Femoral neck BMD (A% = 2.6,
bone geometry D: 30 minutes p = 0.02) compared to CG
3. Monitor adverse events of HiRIT | T: Deadlift, bench press, free squat, and plyometric
exercises 1 BMC (A% = 21.3, p = 0.028) and
CG: 10 to 15 reps at 60% 1RM - Lunges, calf cortical thickness (A% = 16.6, p = 0.027)
raises, shoulder front raises, and stretching; of the femoral neck in HiRIT, compared
dumbbell: 3 kg to CG
S: 10 participants in each group used osteoporosis
medications (Bisphosphonates, Denosumab)
Watson Determine the safety and F: 2 days/week 1 Femoral neck BMD (A% = 0.5,
etal, effectiveness of high-intensity I: Warm-up - 2 sets of 5 reps - 50 to 70% 1RM in p=10.01)
201578 progressive resistance training deadlift
(HiPRT) Main - 5 sets of 5 reps - 80 to 85% 1RM 1 Lumbar spine BMD (A% = 0.9,
D: 30 minutes p = 0.005)
T: Deadlift, free squat, bench press, platform jump
CG - 2 sessions/week: Calf raises, lunges,
shoulder front raises, and stretching; Max. 3kg
Use of osteoporosis medications: Dosage not
indicated
Basat | Investigate the effects of high-impact F: 3 days/week 1 Lumbar spine BMD L1-L4 in GTRI
etal. and strengthening training on BMD I: Not Indicated (A% =1.3,p =0.01)
20131 and bone remodeling markers D: 60 minutes
T: (GTFI) - 1 isometric set - abdominal; hip flexors, | 1 Femoral neck BMD in GS (A% = 1.2)
extensors, abductors, and adductors; knee flexors
and extensors There was a difference between GS and
(GS) - Jump rope (10 jumps/day + 5 jumps/week, CG (p < 0.05).
maximum of 50 jumps/day)
S: Calcium (1200mg) and Vitamin D (800 IU) | Lumbar spine BMD in CG (A% = -2.5)
CG: did not perform exercises
1 Osteocalcin in GTRI (A% = 31.1) and
GS (A% = 30.32), with (p=0.03) for both
« CG
1 NTx in CG (A% = 8.9) and 1 GTR and
GS (A% = -25.7)
Most Examine the effect of strength F: 3 days/week 1 Lumbar spine BMC (p=0.012)
etal, training using the Hack Machine I: Warm-up — 2 sets of 8 to 12 reps at 50% 1RM (A% = 2.8)
20132 squat (Impulse Fitness IT 7006, T: Hack Machine Squat — 4 sets of 3 to 5 reps at
Shandong, China) 80-95% 1RM 1 Femoral neck BMC (p=0.043)
R: 2-3 minutes (A% = 5.6)
S: Calcium and Vitamin D (dosage not indicated).
1 AO (p = 0.012) in the lumbar spine
(A% = 2.0) and (p = 0.036) in the femoral
neck (A% = 5.1)
< BMD

F: frequency; I: intensity; D: duration; T: type; R: rest; JG: jump group; ISTG: isometric resistance training group; CG: control group; RTG: resistance training group; S:
supplementation; RM: repetition maximum; BMD: bone mineral density; NTx: N-telopeptides of type | collagen; 1: improvement; | : reduction; BMC: boné mineral content;
BA: bone area; BM: bone mass; HiPRT: high-intensity progressive resistance training; HiRIT: high-intensity resistance and impact training; LiRT: low-intensity resistance
training; NI: not informed; s: seconds; min: minutes; reps: repetitions.
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Table lll. Methodological quality analysis using the TESTEX Tool.

Studies | 1 2 | 3|4 5 | Partial | 6° | 6b | 6¢ 8a | 8b 9 10 | 11 12 Partial Total
(0ab) (0a10) | (0a15)

Holubiac | 1 1 0| 1 0 3 1 0 1 1 1 1 0 1 1 7 10

etal,

20231

Holubiac | 1 0| 0] 1 0 2 1 0 1 1 1 1 0 1 1 7 9

etal,

202218

Watson | 1 1 0| 1 0 3 0 1 1 1 1 1 0 1 1 8 11

etal,

2018 "7

Watson | 1 1 0| 1 0 3 0 1 1 1 1 1 0 1 1 7 10

etal,

201518

Basat 1 1 0| 1 0 3 1 0 1 1 1 1 0 0 1 6 9

etal,

2013 1°

Most 1 1 0| 1 0 3 0 0| 1 1 1 1 0 1 1 6 9

etal,

20132

*: studies that did not report the dropout number, but all finished with the same number of participants who started the intervention; NC: no control group. Study quality:
1 = specific eligibility criteria; 2 = type of randomization specified; 3 = allocation concealed; 4 = groups similar at baseline; 5 = assessors were blinded (at least for
one primary outcome); 6 = outcomes assessed in 85% of participants (6a = 1 point if more than 85% completed; 6b = 1 point if adverse events were reported; 6¢ = if
exercise adherence was reported); 7 = intention-to-treat statistical analysis; 8 = statistical comparison between groups reported (8a = 1 point if comparisons between
groups for the primary outcome are reported; 8b = 1 point if statistical comparisons for at least one secondary outcome are reported); 9 = point estimates and measures
of variability for all reported outcome measures; 10 = monitoring of activity in the control group; 11 = relative exercise intensity remained constant; 12 = exercise volume

and energy expenditure were reported.

used. One study '° did not adequately report the inten-
sity of the program, and another study did not report
the dosage of the medications used '’. Three studies '
% included jump exercises in addition to resistance
training. Five studies 1820 implemented training mod-
els with load progression throughout the intervention
weeks and reassessments for intensity adjustments.

In Figure 2, the risk of bias of the studies included in this
systematic review was observed. Three articles 61820
showed low risk of bias, one '® showed moderate risk
of bias, and two 2% showed high risk of bias across all
the analyzed parameters.

The methodological quality of the selected studies is
presented in Table Ill. Three articles %1920 scored 9
points, two studies '®'® scored 10 points, and only one
study 7 achieved 11 points.

DISCUSSION

This systematic review aimed to analyze the chronic
effects of RT on BMD in postmenopausal women di-
agnosed with osteopenia or osteoporosis, associated
with the use of medications. A low number of RCTs, fol-
lowing all eligibility criteria, were found in the conducted
searches. However, six articles provided relevant

information on the impact of RT interventions in 233
women with osteopenia or osteoporosis.

Bone quality, including bone density and bone remod-
eling, is a continuous process in which 20% of bone tis-
sue is renewed annually’. Osteogenic effects in increas-
ing bone mass occur with the production of mechanical
loads above those experienced during activities of daily
living. Among the various physical training programs,
resistance exercise (RE) is known to be highly beneficial
for preserving bone and muscle mass and improving
overall and bone health #'. Thus, RT stimulates bone
remodeling with increases in osteoblast and osteoclast
activity in response to the tensile, compressive, and
shear forces caused by overload exercises '".

Of the six articles analyzed, five '5'® showed improve-
ments in lumbar spine and femoral neck BMD, changes
in bone geometry and content, suggesting that proto-
cols involving strength exercises and high-intensity pro-
gressive resistance training were effective for the bone
health of the 217 participants in these studies.

Only the study by Mosti et al. ?° did not report a signifi-
cant increase in BMD in any body region. This may have
occurred due to the authors not using a broader variety
of physical exercises that targeted other muscle groups
and joints involved in the movements, as throughout
the experiment, they only analyzed the effect of the
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squat on the Hack Machine on BMD. The duration of
the study, compared to the other five, was also shorter,
only 4 months, which could also be another explanation
for these results. Cussler et al. 22 reported that a pro-
gram with eight strength exercises over 12 months, 3
times a week, with sessions lasting between 60 and 75
minutes, targeting large muscle groups, resulted in an
increase in femoral trochanter BMD in postmenopausal
women.

Basat et al. ' conducted a training program over six
months, comparing the effects on BMD in 35 women
divided into isometric resistance training (GTRI), jump-
ing (GS), and control (GC) groups. All participants in the
study were supplemented with vitamin D (800 IU) and
calcium (1200 mg). The training program was carried
out three times a week with a duration of 60 minutes,
including 15 minutes of warm-up, which consisted of
static stretching and stationary walking exercises. The
GTRI group performed a 45-minute session with one
isometric set for each of the seven selected exercises.
The results from Basat et al. ' indicated that the GTRI
protocol was sufficient to promote an increase in lum-
bar spine BMD compared to the GC, but no differences
were found in the femoral region. Meanwhile, par-
ticipants in the GS group performed jump rope with a
maximum of 50 jumps per day, which was able to pro-
mote an increase in femoral BMD, reflecting the posi-
tive effect of jumping. The fact that this type of exercise
does not require sophisticated equipment facilitates its
logistical and economic practice, which could provide
a favorable application context. From this ease, the
practitioner can take advantage of the effectiveness of
the exercise, which generates a high mechanical load
on the femoral neck due to the impact produced by the
specificity of the plyometric training.

The previous results align with the findings of Vainion-
paa et al. 2, who reported that a three-times-weekly
exercise program for 12 months, including bench
jumps, was effective in improving femoral neck BMD
(p = 0.006) and intertrochanteric region BMD (p = 0.02)
when compared to the regions of the group that did not
engage in any type of exercise during the intervention
period. Regarding serum osteocalcin levels, an increase
was observed in both the GTRI and GS groups com-
pared to the GC. While there is no existing consensus
in the literature on bone formation/resorption markers,
Azinge & Bolarin ?* suggest that osteocalcin is a marker
of bone turnover, which could indicate an increase in
bone mineral content.

Basat et al. '° did not report detailed information about
the intensity of the exercises or the participants’ per-
ception of effort, it was evident that this training pro-
gram, involving resistance and plyometric exercises,
was beneficial for the bone health of these women with

low BMD. Furthermore, their combination could be an
interesting prescription strategy for postmenopausal
women.

Different intensities of effort can be applied in resistance
training (RT). The effect of high-intensity RT was inves-
tigated by Mosti et al. 2°, who examined its efficacy on
BMD using squats on the Hack Machine. The authors
pointed out that this type of intervention can be safely
applied to the selected sample, as no adverse events
were found. The program, conducted three times a
week for 4 months with intensity around 85-90% of one-
repetition maximum (1RM) in 4 sets of 3-5 repetitions,
was able to maintain bone geometry and increase the
levels of bone mineral content in the lumbar spine and
femoral neck, but it did not show significant changes
in BMD. It is worth noting that of the studies analyzed,
Mosti et al. 2° investigation was conducted over the
shortest period, a total of 12 weeks, and the dosage of
medications was not reported. These factors may have
contributed to the absence of significant results in BMD
increase. Possibly, a longer intervention period, as well
as adjustments in medication doses, could have fa-
vored bone mineralization to the point where it could be
detected by dual-energy X-ray absorptiometry (DXA).
Holubiac et al. '® and Holubiac & Leuciuc '® analyzed
similar training protocols of moderate to vigorous in-
tensity, with the main difference being the intervention
time and the objectives assessed. All participants were
supplemented with 0.5g of alfacalcidiol per day (vitamin
D), and the exercises were performed twice a week for
60 minutes, consisting of two sets of 12 repetitions (6
repetitions at 70% 1RM followed by 6 repetitions at
50% 1RM within the same set). The exercises selected
for the program were chosen in a way that mechani-
cal stress could be applied to the origin and insertion
areas of muscles that would stimulate the femur and
hip bone regions, while also complementing other
muscle groups. Although the authors of both studies
chose not to use extremely high loads, maintaining
70% and 50%, with the justification of not overloading
the joints involved in the movements and reducing the
risk of developing osteoarthritis in the knees and hips,
the intervention was able to promote an increase in total
BMD of the lumbar spine, femoral neck, bone mass in
the intertrochanteric region, and the trochanter.
Although there is limited recommendation in the lit-
erature regarding high-intensity resistance and impact
training (HIRIT) for postmenopausal women with os-
teopenia/osteoporosis due to the high fracture risk,
proposed two studies, both with eight months of in-
tervention, conducted over a two-year period, with a
difference of 58 participants between each study. The
authors chose to apply the same training protocol in
both studies, with a duration of 30 minutes, performed
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twice a week at an intensity of 80-85% 1RM, incor-
porating the following exercises: deadlift, bench press,
free squat, and jump exercises.

In the first trial, Watson et al. '® observed that some
women in the sample were using medications for os-
teoporosis, but the specific medications and dosages
were not detailed. In the second study by Watson et
al. ', ten participants were using medications to reduce
bone resorption and stimulate osteoblastic activity. At
the end of the study, an increase (p < 0.05) in BMD
of the femur, lumbar spine, as well as bone mineral
content and cortical thickness of the femoral neck,
was observed compared to the results from the group
that underwent low-intensity training. No differences
were found between participants using osteoporosis
medications, and no fractures or adverse events were
noted. This suggests that HIRIT may be safe for post-
menopausal women with osteopenia or osteoporosis,
provided the exercises are supervised, emphasizing
proper movement technique and respecting the indi-
vidual’s physical capacity and biological limits.

The studies in this review adopted resistance training
combined with medication use, aiming to improve bone
mass production in postmenopausal women. The use
of calcium and vitamin D supplementation alongside
strength training proved to be an effective strategy for
increasing BMD. However, the study conducted by
Eslamipour et al. 2® demonstrated an increase in bone
mineral content and BMD in the lumbar spine for the
HIRIT group without the use of associated medications.
These situations may highlight that strength training,
when properly evaluated and dosed, and whether as-
sociated with supplements and/or medications or not,
can bring benefits to women with osteoporosis during
this phase of life. However, a limitation of this system-
atic review study is that one study '@ did not report the
dosage of medications used to maintain calcium levels,
and another study ' did not adequately describe the
intensity of the exercises. Another limitation to consider
was the small number of studies included in this review.
Therefore, the findings should be analyzed with cau-
tion when prescribing resistance training programs for
postmenopausal women.

CONCLUSIONS

The studies analyzed in this systematic review highlighted
that resistance training programs combined with medica-
tion use positively contributed to an increase in BMD in
the lumbar spine and femoral neck regions, as well as
promoted changes in bone mineral content and geometry
in postmenopausal women diagnosed with osteopenia or
osteoporosis. These findings enhance the understanding

of the effects of physical exercise on the bone health of
these women and provide guidance for the development
of strength training programs. Therefore, resistance train-
ing can be considered an accessible, efficient, and safe
therapeutic strategy for preserving bone structure.

It is recommended that future studies investigate
whether the inclusion of multiple exercises using only
body weight can impact BMD, as well as assess the
differences in adherence between multiple activities
and single exercises, and their respective effects on
bone health in postmenopausal women. Furthermore,
it is important to explore whether resistance training
can contribute to reducing the dosages of medication
therapies required to promote bone formation.
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