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Objective: To determine the effects of a simple exercise program on the balance and strength 

of postmenopausal women with osteoporosis.

Methods: This program was based on low intensity strength and balance exercises, and was 

carried out with simple, readily available equipment. Sixty five women were randomly assigned 

to either the experimental group (EG; n=33, age: 57.4±4.8 years) or the control group (CG; 

n=32, age: 58.8±4.5 years). Participants in the EG underwent balance and strength training for 

60 min, three times/week for 6 months. Each session consisted of warm-up exercises (10 min), 

balance training (20 min), strength training (20 min), and cooldown (10 min). Participants from 

the CG were asked not to modify their usual habits during the course of the study. Static bal-

ance was evaluated using the blind monopodal stance static balance test. In contrast, dynamic 

balance was assessed using the “8-foot up and go” test, whereas the strength of the upper and 

lower limbs was measured using the “arm curl” and “30 s chair stand” tests, respectively. All 

these variables were assessed at baseline and upon program completion.

Results: The EG showed significant improvements (P,0.001) in static balance (21%), dynamic 

balance (36%), and in the strength of the upper (80%) and lower (47%) limbs in comparison to 

the CG after the sixth month. Participants in the CG showed significantly lower values (P,0.001) 

in the four tests. In addition, a significant inverse relationship between static balance and the 

strength of the upper (r=−0.390; P=0.001) and lower (r=−0.317; P=0.01) limbs was found.

Conclusion: The present study demonstrates that a physical exercise program based on balance 

and strength exercises, carried out with simple and readily available equipment, is capable of 

significantly improving the strength and balance of women with osteoporosis.

Keywords: fracture risk, osteoporotic fracture, training, postmenopausal women, aging, fracture 

prevention

Introduction
Osteoporosis is a disease which affects 22 million women in the European Union 

between the ages of 50 and 84 years. It is estimated that this figure will reach 

33.9 million women by the year 2025.1 One in three women worldwide is at risk of 

suffering an osteoporotic fracture, which is precisely the most serious consequence 

of this disease.2 The principal cause of these fractures is falls, which in elderly people 

are related to, among other factors, a deteriorated sense of balance3 and low levels of 

muscular strength.4 Such is their importance that, in elderly people, having high levels 

of strength in the lower limbs and having good balance are important requisites for being 

independent and being able to carry out daily activities.5–7 For this reason, increasing the 

levels of strength and balance achieved by practicing physical exercise,3,8,9 constitutes 
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one of the optimal preventative strategies and plays a key role 

in the prevention of falls,3,10,11 as demonstrated by a variety 

of studies.12–14 Thus, one of the priorities for both the treat-

ment and prevention of postmenopausal osteoporosis is the 

improvement of strength and balance by means of practice 

of physical exercise, because of the implication of both 

these physical qualities in falls.15–17 However, some studies 

of the effects of physical exercise programs did not find 

significant improvements in the prevention of falls.18–20 

Despite the known importance of physical exercise for 

these women, there is still no consensus regarding the char-

acteristics of the most optimal physical exercise program to 

reduce risk factors for falls in women with postmenopausal 

osteoporosis. This is to a large extent because of the large 

variety of combinations employed in the duration, intensity, 

type of exercise, and rhythm of progression of the different 

programs which are currently employed. 

In this regard, intense training of muscular strength has 

been shown to be effective in improving both the strength and 

balance of this population.21–23 However, this type of train-

ing usually requires the use of special gymnasium machines 

which increase the cost of these programs, thereby impeding 

access to such programs by many women. Moreover, such 

programs cannot be carried out at home. On the other hand, 

it has been reported that low intensity training can produce 

similar improvements in the strength of the lower limbs to 

those achieved by high intensity training in postmenopausal 

women.24 In this regard, the results of another study suggest 

that high intensity and low intensity training regimes effec-

tively increase muscular strength in healthy older women.25 

Moreover, in frail older people, it has been reported that a 

low intensity strength training program can increase knee-

extensor strength after 10 weeks.26

Nevertheless, there is a scarcity of research which dem-

onstrates significant improvements in strength and balance 

by means of low intensity physical exercise programs in 

women with postmenopausal osteoporosis. For this reason, 

the objective of the present study was to determine the effects 

of a low intensity program, carried out with simple, readily 

available materials, on balance and strength in postmeno-

pausal women with osteoporosis.

Methods
study design
This project was carried out in collaboration with the Landako 

Health Center in the Basque Country (Northern Spain), where 

a list of telephone numbers of 75 women was provided who 

complied with the inclusion criteria of this study and who had 

expressed interest in knowing more about the study. Each of 

these women was contacted over phone to inform them about 

the conditions and characteristics of the study and to invite 

them to participate. They were contacted over phone for the 

second time in order to confirm their participation. A total of 

68 women agreed to participate in the study. After applying 

inclusion and exclusion criteria, the 68 women were randomly 

assigned to one of the two study groups, that is, the experimen-

tal group (EG) or control group (GC). The flowchart used for 

the selection of participants is illustrated in Figure 1. 

The 68 people who agreed to participate in this study 

provided written informed consent. This study was approved 

by the Ethics Committee of the University of the Basque 

Country (UPV/EHU), Spain.

Participants 
The final sample consisted of 65 women (three dropped 

out during the course of the study) between the ages of 

50 and 72 years (58.1±4.6 years old) who had been diag-

nosed with osteoporosis and classified in accordance with 

World Health Organization criteria, with bone mineral 

density ,2.5 standard deviations in comparison with young 

adults.27 Inclusion criteria included the following: diagnosis 

with postmenopausal osteoporosis, not presenting any 

medical contraindication for the practice of physical exer-

cise at the moment of inclusion in the study, and not being 

enrolled, nor having participated in any physical exercise 

program for at least the previous 2 years. Exclusion criteria 

were menopause28 of ,5 years, absence of myocardial infarc-

tion in the last year, or incapacity to do exercise.

Figure 1 Flowchart illustrating the study design.
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Two groups were randomly established: EG (n=33, 

age =57.4±4.8 years) wherein the members participated 

in a physical exercise program for 24 weeks and CG (n=32, 

age =58.8±4.5 years) whose members were asked not to 

modify their daily habits during the course of the study. 

The participants were assigned to the EG or CG randomly 

using a list of alphabetically ordered names. This was done 

by using a six-element permutation table, taken 6 by 6. As a 

function of this table, participants were assigned to the EG 

or CG depending on whether the number assigned to them 

was an odd or and even number, respectively.

CG participants were informed that they would carry 

out a series of tests twice, with a time interval of 24 weeks 

between tests. During this interval, all CG participants were 

telephoned three times to remind them not to modify their 

daily habits until they had completed the second test. Upon 

completion of this last test, the CG participants received 

information about the effects of physical exercise on osteo-

porosis and the characteristics of the physical exercise most 

appropriate for them. 

Three people dropped out during the course of the study: 

one in EG due to personal problems and two in the CG; one 

due to health problems (not related to the exercise program) 

and the other also for personal reasons. The average atten-

dance rate at each session was 85%.

exercise program
The physical exercise program was carried out in a room 

used as a prepartum and postpartum gymnasium in the same 

health center used routinely by the study participants. The 

program was directed and supervised by a technician who 

had a degree in Sport and Physical Exercise Sciences. The 

exercise schedule consisted of three sessions per week, each 

for 60 min and lasted for 6 months. The materials employed 

were individual mats, seats, balls, and ropes. Weights that 

were used for strength training were chosen so that anyone 

could use them in their own home without having to use 

sophisticated expensive material. These included plastic 

bottles of different sizes which were filled with water, sand, 

marbles, and stones, thus obtaining domestic dumbbells 

with different masses (between 0.370 and 1.350 kg). The 

structure of the exercise sessions was always the same and 

was as follows:

Basic warm-up and stretching exercises (duration: 

10 min): joint mobility exercises, stretching, and walking.

Static balance exercises (duration: 10 min): exercises 

varying visual support, gait support, support of upper 

limbs, participation of lower limbs (arms alongside the 

body without movement, arms asymmetrically positioned 

with and without movement, arms symmetrically disposed 

with and without movement), and exercises involving the 

vestibular system. 

Dynamic balance exercises (duration: 10 min): exercises 

involving changes in visual support, the distance and direc-

tion of displacement, gait support, pavement, participation 

of the upper limbs, exercises varying objects which had to 

be manipulated while walking, and exercises involving the 

vestibular system. 

Muscle strengthening exercises (duration: 20 min): 

involves varying the musculature to be exercised, its load 

and position.

Cooldown (10 min): stretching and relaxation.

Three phases29 were distinguished in the planning of the 

training of strength and balance (Table 1): phase 1, adaptation 

and learning of the execution technique of all the exercises 

involved in the program (4 weeks); phase 2 (14 weeks), cen-

tered on the improvement of muscular strength and balance; 

and phase 3 (6 weeks), aimed at maintaining improvements 

in muscular strength and balance.

Table 1 illustrates the course of the exercises which 

were performed. The different variables which defined the 

intensity of each exercise were combined and adjusted spe-

cifically as a function of the rhythm of progression of the 

patients. In this way, combination of the different variables 

Table 1 Progression of exercises performed by the experimental group

Exercise 
program

Static balance Dynamic balance Strength

Phase 1 Phase 2 Phase 3 Phase 1 Phase 2 Phase 3 Phase 1 Phase 2 Phase 3

ne 1–3 4–7 ,7 1–3 4–7 ,7 1–4 5–10 ,10
nr 1–5 6–10 ,10 1–2 3–4 5–6 1–5 6–10 ,10
ns 1–2 3–5 ,5 1–2 3–4 5–6 1–2 3–4 ,5
eD 2–25 26–60 ,60
rT (s) 60–120 30–60 15–20 
V slow Medium Fast slow Medium Medium
l (kg) 0.37–0.73 0.835–1.135 1.24–1.350 

Abbreviations: ne, number of exercises; nr, number of repetitions; ns, number of series; eD, exercise duration; rT, rest time; V, velocity; l, load.
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(number of exercises, number of repetitions, number of 

series, exercise duration, rest time, velocity, and load) defined 

the intensity and progression of the strength and balance 

training. Table 1 illustrates that the velocity of execution 

of the balance exercises was distinct as a function of the 

training phase. Thus, three terms were used: slow velocity 

(slow walking), moderate velocity (light paced walking), 

and rapid velocity (walking as quickly as possible without 

running). The velocity of execution of the strength exercises 

was constant during movements (ie, during the concentric 

and eccentric phases) to facilitate concentration on the correct 

execution of the exercise. However, the velocity of execution 

of movements varied also as a function of the training phase. 

Thus, the following terms were defined: slow velocity (con-

centric phase, 2 s; eccentric phase, 4 s), moderate velocity 

(concentric phase, 1–2 s; eccentric phase, 1–2 s), and rapid 

velocity (concentric phase, 1 s; eccentric phase, 1 s, provid-

ing no pain was perceived).30,31

In order to achieve higher adherence to the physical exer-

cise program, a series of strategies was carried out during 

the sessions including: giving plenty of positive feedback, 

sharing the importance of feeling secure when carrying out 

each of the exercises during all sessions; conversations with 

all participants in each of the sessions; phone calls when a 

person did not attend a session; and the use of music. Finally, 

to stimulate group cohesion, all participants were invited to 

an aperitif with the trainer after each session.

study measures
Measurements were carried out twice; once before beginning 

the program and again after 24 weeks. All measurements 

were performed in the same center in which the physical 

exercise program was carried out. Participants were asked to 

use the same clothing and shoes to carry out the test before 

and after the intervention. The same measurement protocol 

was always used.32,33 First, the questionnaires were filled  

out (15 min), then the anthropometric measurements were 

carried out (5 min). Warm-up (10 min) was performed, 

followed by the physical tests (20–30 min). Further details 

of these measurements are described below.

Questionnaires
A physical activity aptitude questionnaire was used as a 

security measure, prior to the intervention.34 The purpose 

of using this questionnaire was to identify participants with 

any disease syndrome or risk factor which would require a 

more complete medical check before beginning the exer-

cise program.

Personal data questionnaire
This questionnaire was designed ad hoc for the present study 

with the objective of obtaining additional information about 

variables such as age, number of years after menopause, and 

number of years with hormonal treatment.

Anthropometric measurements
Body mass and height were measured in order to calculate the 

corresponding body mass index (BMI). Each participant had 

their height (to the nearest 0.1 cm) and body mass (nearest 

0.01 kg) measured using Seca instrumentation (model 869; 

Hamburg, Germany).

static balance
The blind monopodal stance static balance test was used from 

the AFISAL-INEFC battery of tests.32 This test involved 

maintaining balance on one foot with eyes closed. The 

number of attempts (not falls) which each participant required 

in order to maintain balance in this position for 1 min  

was recorded.

Dynamic balance
The “8-foot up and go” test,33 which consists in getting up 

from a chair, walking as quickly as possible to a cone situated 

2.4 m from the chair, going around it, and returning to sitting 

on the same chair, was used. The time required to complete 

this test was recorded. 

Upper limb muscle strength 
The “arm curl” test,33 which consists in carrying out the 

maximum number of flexions and extensions of the arm 

within 30 s, holding with one hand a dumbbell with a mass of 

2.3 kg while being seated, was carried out. The total number 

of flexions of the arm was recorded. 

lower limb muscle strength
The “30 s chair stand ” test was used.33 This involved getting 

up from a chair and sitting down again the maximum number 

of times possible during 30 s, maintaining arms crossed at 

the level of the chest with wrists resting against the chest. 

The total number of stand-ups was counted. 

statistical analysis
Statistical Package for the Social Sciences software (SPSS, 

IBM, version 21.0; Armonk, NY, USA) was used for 

data analysis. Normality of data was assessed using the 

Kolmogorov–Smirnov test. Mean values and standard devia-

tions were calculated for each variable. In order to evaluate 
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the measured changes (pre and post), 95% confidence intervals 

and the percentage of changes (%) were calculated. For group 

comparisons, Student’s t-test statistics were used for indepen-

dent samples. Intragroup comparisons were carried out using 

the t-test for related samples. Differences between groups were 

analyzed by means of analysis of covariance, with post hoc 

Bonferroni, adjusted according to the values before the exercise 

program, as performed earlier by Solberg et al.35 Correlations 

were carried out between results obtained in the different 

tests after the program, by means of bivariate correlations of 

Pearson or Spearman. Validity of the tests has been established 

elsewhere.33 The intraclass correlation coefficients of the tests 

were between 0.948 and 0.997. For all cases, P,0.05 was 

considered to be the level of statistical significance.

Results
Table 2 illustrates features of the control (n=32) and 

experimental (n=33) groups. No statistically significant 

differences were found between these groups before the 

exercise program. 

Significant differences were not found with regard to the 

hormone treatment parameter, that is, in the CG, 65.5% of 

participants were undergoing hormone treatment, whereas 

in the EG, this figure was 63.6%.

Table 3 summarizes measurements and typical deviations 

of both groups for the results obtained before and after the 

exercise program.

As can be seen in this table, significant differences 

(P,0.001) were indeed observed between both groups for all 

tests carried out after program completion. In the upper and 

lower limb strength tests, significantly lower average values 

were found in the CG when compared to the corresponding 

values of EG. In the case of static and dynamic balance, the 

averages in EG were significantly lower than in CG.

Upon analyzing the percentage of variation in the four 

tests, statistically significant differences (P,0.001) were 

observed between CG and EG after the exercise program. 

EG showed a significant increase in the strength of the 

upper (+47.4%) and lower (+80.2%) limbs. In contrast, CG 

exhibited a significant decline in the strength of the upper 

(−15.9%) and lower (−10.5%) limbs.

Table 2 Distribution of participants in terms of age, BMI, and 
years with menopause

Participants N Age BMI Menopausal years

Control 32 58.8±4.5 27.6±3.2 9.7±4.5
experimental 33 57.4±4.8 27.6±4.2 9.3±4.2

Note: Data presented as mean ± standard deviation.
Abbreviation: BMI, body mass index. T
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The static balance of CG dropped 18.1%, that is, partici-

pants needed a higher number of attempts to pass the test. 

In contrast, EG improved by +36.7%, requiring fewer attempts 

to pass this test. Regarding dynamic balance, EG needed less 

time to carry out the test, improving 21.2% after the program, 

whereas CG needed more time (12.5%) to carry out the test.

Table 4 illustrates relationships between the different 

physical tests following completion of the program.

It can be seen here that there is a statistically significant 

association between the strength of the upper and lower limbs 

(r=0.890; P,0.001). In the case of dynamic balance and the 

two strength tests, an inverse relation was found, that is, those 

subjects who showed better performance in dynamic balance 

also exhibited better values for lower (r=−0.820; P,0.001) 

and upper (r=−0.849; P,0.001) limb strength.

The relation between static balance and the other analyzed 

parameters showed a significant inverse correlation with the 

strength of the lower (r=−0.390; P=0.001) and upper limbs 

(r=−0.371; P=0.01) and a direct relation with dynamic bal-

ance (r=0.339; P=0.006), indicating that a better balance 

capacity correlates with higher strength of the lower limbs. 

Finally, analysis of a possible relationship between years 

of duration of menopause and BMI with the results obtained 

in the test revealed that neither of these criteria correlated 

with any of the results (data not shown).

Discussion
The results of the present study have shown that women with 

postmenopausal osteoporosis who participated in a 24-week 

program, based on exercises involving balance and low 

intensity strength, achieved a significant improvement in the 

strength of their upper and lower limbs, as well as in their 

static and dynamic balance, in comparison to women in the 

CG who had not altered their daily habits. The EG showed 

significant improvements (P,0.001) in static balance (21%), 

dynamic balance (36%), and in the strength of the upper 

(80%) and lower (47%) limbs in comparison to the CG after 

the sixth month. Participants in the CG showed significantly 

lower values (P,0.001) in the four tests. Additionally, a 

significant inverse relationship was found between static 

balance and the strength of the upper (r=−0.39; P=0.001) 

and lower (r=−0.317; P=0.01) limbs. It is noteworthy that 

the exercises carried out are easy to reproduce in any health 

center, sports center, or even at home, given the simple nature 

of the material resources employed. 

In contrast, few studies have been carried out with low 

intensity exercises using domestic materials, which anyone 

could have available to them in their houses.24–26 

In order to improve muscular strength of this population, an 

exercise program with a minimum duration of 8 weeks appears 

to be necessary,36 but the type of exercise and its intensity seem 

to be crucial. A study by Carter et al18 was based, like the pres-

ent study, on low intensity strength exercises and they reported 

that the EG significantly improved the strength of their lower 

limbs with respect to the CG. However, the improvement 

(7.8%) was not statistically significant when results from 

the EG were compared before and after the intervention. In 

contrast, in the present study, this improvement (80%) was 

statistically significant (P,0.001). This discrepancy may be 

due to the fact that this study lasted 4 weeks longer, or to the 

different combinations of exercises employed in the present 

study. Moreover, the test which they used (dynamometry) 

was different to that used in this study (30 s chair stand). A 

study by Chyu et al37 was similar in duration to ours, but they 

did not find significant improvements in the strength of the 

lower limbs. This may be due to the fact that Chyu’s subjects 

practiced Taichi. However, it is noteworthy that, in a program 

involving pilates, Küçükçakir et al38 did report a significant 

improvement in the strength of the lower limbs. Despite hav-

ing been a low intensity program, the strength of the lower 

limbs did improve, maybe due to the more extensive duration 

of the program, in that case, for 48 weeks. Küçükçakir et al38 

reported findings similar to this study in that they reported 

significantly similar improvements (P,0.001) in the strength 

of the lower limbs, despite the fact that this study lasted 24 

weeks less. They used the same test to evaluate strength. 

Their participants went from performing 25.8±5.6 repetitions 

to 33.2±4.1 upon completing the program, whereas in the 

present study participants went from 13.09±1.75 repetitions 

to 19.27±3.07. It thus seems that for low intensity training 

of muscular strength, the duration of the program should 

be longer in order to produce improvements. Nevertheless, 

when the intensity of the physical exercise is high, significant 

improvements have been observed for periods as short as 24 

weeks,24 or for even 18 weeks.22 Thus, in a study carried out by 

Bemben et al,24 the group which strength trained at high inten-

sity (80% 1 repetition maximum) presented a 25% significant 

Table 4 relationship between results obtained after the training 
program in the different tests

Tests SB DB LLS

DB r=0.339** – –

lls r=−0.390*** r=−0.820*** –

Uls r=−0.317** r=−0.849*** r=0.890***

Notes: **P,0.01; ***P,0.001.
Abbreviations: sB, static balance; DB, dynamic balance; lls, lower limb strength; 
Uls, upper limb strength; r, Pearson’s correlation.
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improvement (P,0.05) in the strength of the upper limbs and 

a 30% improvement in the lower limbs. The improvement was 

smaller than in this study, but this could be expected since they 

used a test of maximal strength which was not employed in 

this study. Teixeira et al22 reported a significant improvement 

(P,0.0001) in the strength of the lower limbs after only 18 

weeks of intervention in which they strength trained at a high 

intensity (50% up to 80% of 1 repetition maximum). However, 

it should be remembered that for menopausal women, low 

intensity strength training of sufficient volume can produce 

similar improvements to one of higher intensity,24 probably 

due to the type of exercise, to the combinations of the same, 

and to the rhythm of progression of the exercises.

It is well known that balance training is an indispens-

able element to reduce the risk of falls;10 however, this 

should be accompanied by strength training, since strength 

training of the lower limbs is known to produce improve-

ments in balance.39 Several studies have reported significant 

improvements in static36 and dynamic balance,22 in women 

with postmenopausal osteoporosis following a physical 

exercise program based on strength and balance training for 

shorter periods of time than that of the present study, that is, 

8 and 18 weeks, respectively. In Teixeira’s study22 in which 

strength was trained at high intensity (50% up to 80% of 

1 repetition maximum), static balance improved significantly 

(P,0.0001); however, a comparison with the present results 

would be complicated since in this case the test employed 

was that of the Berg balance scale, whereas here the blind 

monopodal balance test was used. However, the same test 

was used for measurement of dynamic balance and in both 

studies, significant improvements (P,0.0001) were found. 

Surprisingly, despite the fact that the present study was 

6 weeks shorter in duration, better results were achieved. 

Thus, in this study, participants went from needing 5.9±0.6 s 

to performing the test to requiring 4.6±0.6 s (ie, 22% less 

time), whereas in the study by Teixeira et al22 subject times 

evolved from 10.7±2.2 s to 6.9±1.1 s to complete the test. In 

this case, the intensity of strength training seems to have been 

more relevant than the duration of the intervention.

This apparent discrepancy may be due to the fact that, in 

both cases, the intensity of strength training was higher than 

that used in this study. Roghani et al’s40 program also reported 

improvement (104.7%) in static balance (measured using the 

near tandem stand test) in postmenopausal women follow-

ing a 6-week program. To increase the intensity of strength 

training, they used weighted vests (4%–8% of body weight) 

which are not readily available to everyone. For this reason, 

programs involving low intensity physical exercise are of 

particular interest since they require fewer material resources. 

In this regard, Carter et al18 reported a significant improve-

ment in dynamic balance in a shorter program which lasted 

5 months. It should be emphasized that the present study did 

not require the use of technical or expensive material, such 

as dumbbells or elastic bands, but rather used filled plastic 

bottles that maybe readily available to everyone. 

The importance of the combination of strength and balance 

training is based on the correlation which has been observed 

between these variables.5,41,42 Participants in the present study 

also showed a significant inverse relation between the strength 

of the lower limbs and static balance, indicating that higher 

levels of balance are associated with stronger lower limbs. 

Similarly, Vanderhoek et al43 concluded that the improvement 

in balance observed in their subjects was due to improvements 

achieved in levels of muscular strength. In the same way, 

in the present study, dynamic balance was also found to be 

inversely related to the strength of the lower limbs. 

Recently, encouraging results have been reported in 

studies using vibration machines. Thus, Gusi et al44 as well 

as Iwamoto et al45 claimed that such machines achieved a 

significant improvement in balance; however, it should be 

recognized once again that such machines are not readily 

available to everyone. It thus seems that exercise programs 

based on balance and strength training at high intensities 

using more sophisticated materials can indeed achieve 

improvements in both strength and balance and in shorter 

times.21,43 However, the present study has demonstrated that 

via a physical exercise program which does not require any 

sophisticated material and which is available to practically 

anyone, significant improvements can also be achieved in 

both strength and balance in postmenopausal osteoporotic 

women who can perform these exercises even in the comfort 

of their own homes. For a low intensity physical exercise 

program to achieve statistically significant improvements in 

both the muscular strength and balance of these women, the 

characteristics of the program (duration, intensity, type of 

exercises, rest periods, exercise combinations, progression 

rhythm, etc) appear to be vitally important. 

It is worthwhile noting that in the present study, as well 

as in others, a progressive reduction in strength,18,21,24,46 and 

balance,14,40 of women in the CG was observed, that is, in 

women who were not participating in a specific physical 

exercise program. Despite the fact that physical exercise 

has been widely recommended as an effective method for 

the conservation of musculoskeletal health among premeno-

pausal and postmenopausal women,47,48 the authors insist on 

the importance of such physical exercise programs, since 
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adequate training not only improves the strength and bal-

ance of women with osteoporosis, but also lack of physical 

exercise is clearly associated with a deterioration of these 

physical qualities, leading to a higher risk of falling and 

consequently of fractures. Future studies will be required 

to define with greater precision the characteristics of physi-

cal exercises which are optimal for reducing risk factors 

for falls.

Limitations 
It would have been of interest to have employed quality of 

life questionnaires in order to evaluate the effects of this 

program of physical exercise on the different quality of 

life parameters of the women in this study. However, due 

to time and management reasons, this was not possible. In 

addition, in recent years interest in vitamin D and its relation 

to balance and falls has noticeably increased. It would have 

undoubtedly been of interest to have measured this variable 

in the present study; future studies should include measure-

ment of vitamin D in the study design.

Conclusion
On the basis of the current findings, it is concluded that a 

program of physical exercise based on low intensity balance 

and strength exercises, carried out three days a week, during 

1 h sessions for a period of 6 months and using simple, read-

ily available, inexpensive materials, produces significant 

improvements in the muscular strength of the upper and lower 

limbs, as well as in the static and dynamic balance of women 

with postmenopausal osteoporosis, in comparison to those in 

the CG who did not participate in any exercise program.
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