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SUMMARY
Background. Osteoporosis is a multifactorial progressive skeletal disorder characterized by reduced bone

mass. Exercise is widely recommended to reduce osteoporosis, falls and related fragility fractures. The purpose

of this study was to investigate the effects of land exercise (LE) and aquatic exercise (AE) on physical function

and bone mineral density (BMD). 

Material and methods. Fifty-eight postmenopausal women, aged 50-70 years, diagnosed with osteoporo-

sis according to BMD measures, enrolled in this study. The subjects were randomly assigned to either the inter-

vention group (LE group) or the control group (AE group). Physical function and BMD were assessed in all sub-

jects in both groups before and after 10 months of intervention. Muscle strength, flexibility, balance, gait time and

pain were measured to assess physical function. Bone mineral density at the lumbar spine was measured by dual

energy X-ray absorptiometry (DEXA). 

Results. There were no significant differences between the two groups in the baseline anthropometric data.

The two groups were similar with respect to age, weight, height, and body mass index (p>0.05). After the exer-

cise program, muscle strength, flexibility, gait time, pain, and bone density (p<0.001) improved significantly

with LE compared to AE.  There was no significant difference between the two groups with regard to balance

at the 10-month follow-up. 

Conclusion. Significant improvements in physical function and BMD suggest that LE is a possible alterna-

tive for postmenopausal women with OP.
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BACKGROUND
Osteoporosis is a multifactorial progressive skele-

tal disorder characterized by reduced bone mass and

a predisposition to increased fracture risk [1] and re -

presents a serious and global public health problem [2]. 

Specifically, the most successful exercise pro-

grams to improve bone strength appear to be those

that incorporate a diverse range of weight-bearing

activities (e.g., skipping, dancing, jumping, and hop-

ping) [3,4] ranging in magnitude from three to nine

times body weight and which are performed three to

five times per week, preferably on a daily basis, for

10-45 minutes per session [5, 6]. 

A few studies have demonstrated the effec tive -

ness of various exercise programs (such as walking

or strength training) in improving bone density. How -

ever, the effects of other types of exercises program -

mes, such as aquatic exercise (AE), remain un clear

[7-11].

The effect of AE on bone density is controversial.

Goldstein and Simkin reported that water exercises

showed advantage over a land-based indoor program

whereas Tsukahara et al found that wa ter exercisers

increased their bone density while the non-active

control group registered an average de cline. Bravo

reported apparently opposite findings. He concluded

that water exercise does not have a positive effect on

bone density among women with osteoporosis [12,

13,14]. 

The impact of AE programmes in this population

has led some experts to recommend AE for individuals

with more severe OP as a well-tolerated exercise mo -

dality serving to improve function and balance [15].

The purpose of this study was to compare the

effects of land exercise (LE) and AE on physical

function and BMD in postmenopausal women with

osteoporosis. Our hypothesis was that LE would re -

sult in greater improvement in physical function and

BMD compared with AE. 

It was a prospective, randomized, un-blinded study.

MATERIAL AND METHODS

Subjects

Sixty-four postmenopausal women diagnosed with

osteoporosis (according to BMD measurements)

were recruited from a group of 117 women aged 50-

70 years who were admitted to the Physical Me di -

cine and Rehabilitation outpatient clinic of the

University Clinical Center in Kosovo. The inclusion

criteria included: women recently diagnosed (within

the past 6 months) with osteoporosis on account of 

a DEXA scan T score below -2.5, aged 50-70 years,

who had no history of vertebral fractures or lower

extre mity fractures, did not have endoprostheses or

fixation materials and were capable of signing writ-

ten informed consent to participate in this study. The

exclusion criteria included: cerebral vascular disease,

musculoskeletal disorders such as arthritis, status post

amputation, neurologic disorders such as peripheral

neuropathy, visual and vestibular disorders or frac-

tures of the spine or lower limbs, restrictions in phy -

si cal activities, cardiopulmonary disease, liver dise -

ase, kidney disease, unstable diabetes mellitus, and

unstable hypertension. 

The subjects were randomly assigned to either an

intervention group (n=31) or a control group (n=30).

The random assignment procedure was performed using

random numbers generated by a computer program. 

Written informed consent was obtained from all

participants. The study was approved by the Rese -

arch Ethics Committee of the University of Prishtina.

Intervention

The LE program comprised three resistive exer-

cise sessions per week for 10 months. Each sessions

consisted of a warm-up period (10minutes), a period

of exercise training (35 minutes) and a cool down

period (10minutes). Participants started the exercise

session with stretching and balance exercises for

warm-up at 70-80% of the maximal heart rate.

Stretching of hip/thigh flexors, hamstrings, lumbar

extensors, pectoral stretching and stretching of the

vertebral column were performed. Balance training

consisted of a stepping exercise. Subjects stepped

forward, backward, right, and left with one leg as

quickly and safely as possible. The core set of exer-

cises consisted of aerobic weight bearing and pro-

gressive, resistive exercises. For aerobic weight bear -

ing, a weighted vest that was 10% of the participant’s

body weight was used for walking, stair climbing

and step boxes training exercises. The training pro-

gram was followed by progressive, resistive exercise

for back extension in the prone position with a back

pack that contained weights equivalent to 30% of the

maximal back extensor strength (2 sets of 6-8 repeti-

tions at 70% or 80% 1RM). Sessions ended with 

a 10-minute cool down period with relaxation, stretch-

ing, balancing and coordination exercises. 

The subjects who were assigned to the control

group (AE) exercised for 10 months, three times a week,

in 35 min sessions. The general format was approxi-

mately 10 minutes of warm up, followed by 15 min-

utes of weight resistive activities and 10 minutes of

cool down. Most exercises were performed in a ver-

tical position in chest deep water. The water temper-

ature was approximately 30. 
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For warm up subjects performed movements using

their lower and upper limbs and stretching move-

ments. The session continued with 5 minutes of exer-

cises to improve balance (rising at the toe tips on one

and both legs).

The main part of the program was designed to

improve bone density and muscle strength: walking

in water with weight belts attached to wrists and

ankles, followed by 5 minutes of exercising in a hor-

izontal position, floating with pool noodles used to

strengthen the upper part of the body. Circuit and

pool wall training was utilized for strengthening lo -

wer body muscles.

Ten minutes of cool down included stretching to

promote posture and relaxation.

Participants were instructed to exercise at an

intensity that was moderate to hard (12-14 on the 20-

point Borg perceived exertion scale [16]). The con-

tent and intensity of the program in both groups

remained the same throughout the 10-month inter-

vention period.

During the sessions, exercises were supervised

by a physiotherapist. In addition all subjects received

dietary instructions motivating them to eat calcium-

rich food. All participants received Ca (1000 mg

daily) and Vitamin D (800-1000 IU daily) supple-

mentation.

Measurements

Physical function and BMD were assessed in all

subjects in both groups before and after 10 months of

intervention.

Muscle Strength

The grip strength (GS) of the right hand was

measured using a dynamometer (Hand Force, ANG

2010/01, Iskra Medical, Ljubljana, Slovenia) and

right quadriceps strength (QS) was measured using 

a Hand-Held Dynamometer. 

Flexibility

The bend reach performance test (BRPT) was

used to measure muscle flexibility. The test is per-

formed with the subject sitting on the floor with

shoes removed and feet placed against the sit and

reach box. Subjects were instructed to reach ahead

with both hands as far as possible by bending the

trunk and hip joint while sitting on the floor with

their knee joints extended. The distance reached by

the subjects was measured using a box and a ruler.

Balance

Berg Balance Scale (BBS) was used to assess

func tional balance. The test consists of 14 items that

are frequently performed as activities of daily living.

Scores in BBS were scaled from 0 (failure to perform

task) to 4 (ability to perform task independently and

safely) [17]. 

Gait Time

Walking endurance was measured with the Six-

Minute Walk Test (6MWT). It is a functional walk-

ing test in which the distance that a patient can walk

within six minutes is evaluated [18]. 

Bone Mineral Density 

Bone mineral density was measured by dual ener-

gy X-ray absorptiometry (DEXA) with a GE Lunar

Prodigy densitometer using standard protocols. The

following variables were recorded: the T-score and

the BMD value at the lumbar spine (L2-L4), meas-

ured in grams per square centimeter. The same meas-

urements were made at baseline and after the inter-

vention, post-treatment. The pre-post test measures

were performed by the same technician. 

Pain

A visual-analogue scale (VAS) was used to obtain

self-assessment of the patients’ pain intensity (from 0

to 10 cm) [19]. 

Statistical Analysis

The data were analyzed on an intention-to-treat

basis. Descriptive statistics were used to show the

participants’ demographic profile. For balance, strength

and bone density assessment, measurements of inter-

vention influencing these calculations included

means, standard deviations, within-subject percent-

age change and net within-subject percentage change

(training effect). Mean percentage change was used

to compare the results before and after intervention

within each group. Differences between the two

groups after intervention were compared using the

unpaired T-test or the Mann-Whitney test. All of the

statistical analyses were performed using SPSS for

Windows, version 11. Statistical significance was esta -

blished at the p<0.05 level.

RESULTS
A total of 117 women were assessed for trial eli-

gibility. Sixty-four women were randomized and un -

derwent a baseline assessment of balance, strength

and bone mineral density. Of the 64 subjects initially
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recruited for the study, 3 subjects (2 from the inter-

vention group and 1 from the control group) with-

drew spontaneously after randomization for personal

reasons: conflicting job schedules (n=1), injury (n=1),

and difficulties in transportation (n=1). Thus, the

remaining 61 subjects completed the study. Figure 1

shows a flow diagram of subject progression through

the study. 

The subjects’ baseline characteristics are shown

in Table 1. There were no significant differences

between the two groups in the baseline anthropomet-

ric data. The two groups were similar with respect to

age, weight, height, and body mass index (p>0.05).

Pre- and post-intervention scores in the test meas-

ures of balance, strength, flexibility, bone density,

and pain for the two groups are shown in Table 2. At

the completion of the trial all parameters: VAS, GS,

QS, BRPT, BBS, 6MWT, BMD and T-score improv -

ed significantly in the intervention (LE) group (p<

0.001). In the control (AE) group, GS and QS im -

prov ed significantly after 10 months compared to ba -

seline (p<0.01), and 6MWT was longer after 10

months than at baseline (p<0.001). There were sig-

nificant differences between the two groups in VAS,

GS, QS, BRPT, 6MWT and T-score (p<0.001). There

was no significant difference between the two groups

in BBS at the 10-month follow-up (Table 2).
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DISCUSSION
The purpose of this study was to assess differ-

ences in physical function and BMD following LE

and AE programs in osteoporotic women. Our results

corroborate the hypothesis that LE would result in

better physical function and BMD compared with

AE in a sample of osteoporotic women. 

Our results concur with previous published evi-

dence about the efficacy of land-based exercises in

treating osteoporosis [20-24]. These study findings

show that this program of resistive lifting exercise,

weight-bearing exercise and specific balance strate-

gy training thrice a week was of sufficient duration,

intensity and appropriateness to result in significant

improvements in physical functioning and BMD in

postmenopausal women with osteoporosis. After 10

months, we identified significant improvements in

the exercise group with regard to all parameters of

physical function (GS, QS, BRPT, 6MWT) and de -

cre ased pain intensity after the exercise (p<0.001).

A number of studies have documented the advan-

tages of aquatic therapy for osteoporosis symptoms.

Water’s buoyancy reduces injury risk as the joints are

exposed to less stress and impact. A randomized,

con trolled trial from Australia found that aqua tic

therapy “resulted in less pain and joint stiffness, and

greater physical function, quality of life, and mus cle

strength [25]. Another report of a randomized clini-

cal trial concluded that significant improvements in

balance and global change suggest that aquatic exer-

cise is a viable alternative for older women with osteo-

porosis who have difficulty exercising on land [26].

The viscosity of water provides resistance for

strength training. The reduction of gravitational for -

ces in the pool allows the patient to stand and begin

gait training and strengthening exercises without

causing further damage to healing structures [27]. Car -

doso and al. studied 34 postmenopausal women who

did deep-water exercises for 12 weeks and they re -

ported significantly improved muscle strength of

their subjects [28]. Our results support this conclu-

sion. The subjects allocated to the control group, who

exercised twice a week for 30 minutes, showed sig-

nificant improvements in GS, QS and 6MWT. Al -

though aquatic exercises were not consistently found

to result in greater improvements in flexibility, bal-

ance and BMD, we did find muscle strength and gait

time to be significantly improved within the AE

group, as compared at baseline and post-intervention.

In our study, the post-exercise T-score was high-

er in the intervention group. According to other stud-

ies in the literature, physical activities and exercises

have positive effects on BMD, although they have

documented the relative efficacies of different exer-

cise regimens and types of programs [29-33]. 

There are different views in the literature on pool-

based exercises for osteoporotic patients. Rotstein et

al. examined the effect of a seven-month program of

water exercises on BMD in thirty-five postmeno -

pausal women exercising for seven months du ring

three one-hour sessions per week [34]. DEXA test

results for femoral neck mineral bone density indi-

cated no significant differences between the groups

pre- and post-treatment. Ay and Yurtkuran re ported
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apparently opposite findings [35]. They found an

ana bolic effect of pool-based exercises on bone of 20

postmenopausal women, as evidenced by increased

hormonal markers (insulin-like growth factor-1,

growth hormone and calcitonin) and calcaneus ultra-

sound measurements. Also Goldstein and Simkin

revealed a significant rise in bone density of the dis-

tal radius for the water exercise group [12].

Balance disorders are often a cause of falls and

fractures in people with osteoporosis. Improvements

in balance self-efficacy in women with osteoporosis

have been reported after group-based exercise pro-

grams in the form of resistance training, weight-bear-

ing exercises, tai chi, and task-oriented training pro-

grams [30,36,37]. 

Gunendi et al. showed that a 4-week sub-ma -

ximal aerobic exercise program (on a treadmill for 30

minutes twice a week) provided significant improve-

ments in static and dynamic balances in postmeno -

pausal osteoporotic women [19]. Madureira et al. eva -

luated the effect of balance exercises on the static

and dynamic balance, ability to move, and the rate of

falls in patients with osteoporosis compared with

controls that did not practice [37]. 

In our study, although subjects in the intervention

group presented higher balance scores on average

than the control subjects, these differences were not

statistically significant between the groups. Although

warm water stimulates body awareness, balance, and

trunk stability, the subjects from the AE group did not

achieve statistically significant differential results. 

The reason could be that the exercises, in both

groups, were moderate impact activities which do

not have a big influence on postural balance. Addi -

tionally, none of the Berg-balance score tests were

part of the exercise program. 

Low back pain in subjects with osteoporosis can

influence postural control, and failure to maintain

good posture due to pain stresses the spine, which

over time can cause postural deformities and can

decrease physical activity. In this case, physical reha-

bilitation will help reduce reactive anxiety and can

alleviate pain as well [38,39]. Yavuzer et al. and An -

gin et al. have also reported lower intensity of pain

after physical exercises in their studies [40,41]. 

In our study, neither of the treatment groups ex -

perienced fractures or serious orthopedic problems.

This suggests that the pre-exercise pain in our sub-

jects were due to osteoporosis and other age-related

medical conditions caused by postural factors result-

ing from osteoporosis. Our observation of both

groups also showed that the decrease in pain intensi-

ty was explained by the strengthening of back mus-

cles, stretching, and posture exercises. Most likely, in

the AE group, the pain decreased due to warm water

and buoyancy.

The present study has a number of strengths and

weaknesses. The strengths include the sampling me -

thod, which ensures a fair representation of Kosovar

women consulted for osteoporosis in primary and

secondary care as well as its randomized controlled

design. The study drop-out rate was low and the atten -

dance was relatively high. The main weakness relates

to the duration of the study. The study spanned 10

months, which limits its full effectiveness. On the

other hand, any longer duration of the program would

have affected subject adherence. Another disadvan-

tage is the small size of the study sample, which may

affect the results. The limitations of this study may

help to explain the BMD findings. The significant

change in BMD within the exercise group over 

a short period can be also explained by the small size

of the group and the fact that all participants received

optimal individual osteoporosis supplements. Further -

more, the study was not single- or double-blind.

Although both LE and AE have beneficial effects

on physical function and BMD in osteoporotic wo -

men, LE seems to be more effective. Despite the mo -

dest sample size, the results of the present study sup-

port the benefits of LE in the clinical management of

patients with osteoporosis, but need to be confirmed

in a larger sample. 

CONCLUSION
Significant improvements in physical function and

BMD suggest that LE is a possible alternative for

post menopausal women with OP.

Murtezani A. et al. Land versus Aquatic Exercise Program on  BMD and Physical Function in Postmenopausal Women with Osteoporosis

324

REFERENCES   
1. NIH Consensus Development Panel on Osteoporosis Prevention, Diagnosis, and Therapy. Osteoporosis prevention, diagnosis

and therapy. J Am Med Assoc. 2001; 285:785-95.
2. Cummings SR, Melton LJ. Epidemiology and outcomes of osteoporotic fractures. Lancet 2002, 359:1761-1767.
3. Howe TE, 1, Shea B, Dawson LJ et al. Exercise for preventing and treating osteoporosis in postmenopausal women. Cochrane

Database of Systematic Reviews 2011, Issue 7. Art. No.: CD000333.
4. de Matos O, Lopes da Silva DJ, Martinez de Oliveira J, Castelo-Branco C. Effects of specific exercise training on bone min-

eral density in women with postmenopausal osteopenia or osteoporosis. Gynecol Endocrinol. 2009; 25 (9): 616-20.
5. Bailey CA, Brooke-Wavell K. Optimum frequency of exercise for bone health: randomized controlled trial of a high-impact

unilateral intervention. Bone. 2010; 46:1043-49. 
6. Pfeifer M, Sinaki M, Geusenes P, et al. Musculoskeletal rehabilitation in osteoporosis: a review. J Bone Miner Res. 2004;

19:1208-1214. 

118 Mutezani:Layout 1  2014-07-15  15:54  Strona 6



Murtezani A. et al. Land versus Aquatic Exercise Program on  BMD and Physical Function in Postmenopausal Women with Osteoporosis

325

Adres do korespondencji  / Address for correspondence 
Ardiana Murtezani, 
University Clinical Center of Kosovo, Rr. e spitalit pn. 10000 Prishtina, 
Republic of Kosovo, e-mail: ardianaa@yahoo.com

Liczba słów/Word count: 4112 Tabele/Tables: 2 Ryciny/Figures: 1 Piśmiennictwo/References: 41

Otrzymano / Received 14.02.2014 r.
Zaakceptowano / Accepted 25.03.2014 r. 

7. Nikander R, Sievanen H, Heinonen A, et al. Targeted exercise against osteoporosis: A systematic review and meta-analysis
for optimizing bone strength throughout life. BMC Medicine. 2010; 8:47.

8. Martyn-St James M, Carroll S. Meta-analysis of impact exercise on postmenopausal bone loss: the case for mixed loading
exercise programmes. Br J Sports Med. 2009; 43:898-908.

9. Kelley GA, Kelley KS, Tran ZV. Resistance training and bone mineral density in women: a meta-analysis of controlled trials.
Am J Phys Med Rehabil. 2001, 80: 65-77.

10. Shea B, Bonaiuti D, Jovine R, Negrini S, et al. Cochrane Review on exercise for preventing and treating osteoporosis in post-
menopausal women. Eur Med Phys 2004;40: 199-209

11. Kelley GA. Exercise and regional bone mineral density in women: A meta-analytic review of randomized trials. Amer J Phy -
sical Medical Rehab 1998;77:76-87 

12. Goldstein E, Simkin A. The influence of weight-bearing water exercises on bone density of post-menopausal women.
Movement- J Phys Ed Sport Sci 1994;2:7-30

13. Tsukahara N, Toda A, Goto J, Ezawa I. Cross-sectional and longitudinal studies on the effect of water exercise in controlling
bone loss in Japanese postmenopausal women. J Nutrit Sci Vitaminol 1994; 40:37-47.

14. Bravo G. A weight- bearing, water based exercise program for osteopenic women. Its impact on bone, functional fitness and
well- being. Arch Phys Med Rehab, 1997;78:1375-80

15. Forwood MR, Larsen JA. Exercise recommendations for osteoporosis. A position statement of the Australian and New Zeland
Bone and Mineral Society. Aust Fam Physician. 2000; 29:761-4.

16. Borg G. Perceived exertion as an indicator of somatic stress. Scand J Rehabil Med. 1970; 2:92-8.
17. Berg KO, Maki BE, Williams JI, et al. Clinical and laboratory measures of postural balance in an elderly population. Arch

Phys Med Rehabil. 1992; 73:1073-80.
18. Butland RJ, Pang J, Gross ER et al. Two-, Six-, and Twelve-Minute Walking Tests in Respiratory Disease. Br Med J 1982;

1607;284(6329):1607-8.
19. Huskisson EC, Jones J, Scott PJ. Application of visual-analogue scales to the measurement of functional capacity. Rheu -

matology, 1976, 15(3): 185-187.
20. Going S, Lohman T, Houtkooper L, et al. Effects of exercise on bone mineral density in early postmenopausal women with

and without hormone replacement therapy. Osteoporos Int. 2003; 14:637-43. 
21. Villareal DT et al. Effects of exercise training added to ongoing hormone replacement therapy on bone mineral density in frail

elderly women. J Am Geriart. 51:985-990.
22. Kanemaru A, Arahata K, Ohta T, et al. The efficacy of home-based muscle training for the elderly osteoporotic women: the

effects of daily muscle training on quality of life. Arch Gerontol Geriatr. 2010; 51(2): 169-72.
23. Li WC, Chen YC, Yang RS, Tsauo JY. Effects of exercise programmes on quality of life in osteoporotic and osteopenic post-

menopausal women: a systematic review and meta-analysis. Clin Rehabil. 2009; 23(10): 888-96.
24. Shaw JM, Snow CM. Weighted vest exercise improves indices of fall risk in older women. J Gerantol 53:53-58.
25. Hinman R S, Sophie EH, Day AR. “Aquatic Physical Therapy for Hip and Knee Osteoarthritis: Results of a Single-Blind

Randomized Controlled Trial.” Physical Therapy. January 2007; 87(1): 32-43. 
26. Arnold CM, Busch AJ, Schachter CL, et al. A randomized clinical trial of aquatic versus land exercise to improve balance,

function, and quality of life in older women with osteoporosis. Physiother Can. 2008; 60(4): 296-306.
27. Liu PY, Brummel-Smith K, Ilich JZ. Aerobic exercise and whole-body vibration in offsetting bone loss in older adults. J Aging

Res. 2011; 379674.
28. Cardoso AS, Tartaruga LP, Barella RE, et al. Effects of a deep water training program on women’s muscle strength. J Int Med

Phys Ed. 2004; 75:590-2.
29. Galvao AL, Castro M. Physical approach for prevention and treatment of osteoporosis. Arq Bras Endocrinol Metab. 2010; 54:2.
30. Gunendi Z, Taskiran OO, Demirsoy N. The effect of 4-week aerobic exercise program on postural balance in postmenopausal

women with osteoporosis. Rheumatol Int. 2008; 28: 1217-1222.
31. Hourigan SR, Nitz JC, Brauer SG, et al. Positive effects of exercise on falls and fracture risk in osteopoenic women.

Osteoporosis Int. 2008; 19: 1077-1086.
32. Chien MY, Wu YT, Hsu AT, et al. Efficacy of a 24-week aerobic exercise program for osteopenic postmenopausal women.

Calcif Tissue Int. 2000; 67:443-8. 
33. Tolomio S, Ermolao A, Travain G, Zaccaria M. Short-term adapted physical activity program improves bone quality in oste -

openic/osteoporotic postmenopausal women. J Phys Act Health.2008; 5(6): 844-53.
34. Rotstein A, Harush M, Vaisman N. The effect of a water exercise program on bone density of postmenopausal women. J Sports

Med Phys Fitness.2008; 48(3):352-9.
35. Ay A, Yurtkuran M. Evaluation of hormonal response and ultrasonic changes in the heel bone by aquatic exercise in seden-

tary postmenopausal women. Am J Phys Med Rehabil. 200; 82:942-9.
36. Kamide N, Shiba Y, Shibata H. Effects on Balance, Falls, and Bone Mineral Density of a Home-based Exercise Program with-

out Home Visits in Community- Dwelling Elderly Women: a Randomized Controlled Trial. Journal of Physiological
Anthropology. 2009; 28: 115-122.

37. Madureira MM, Takayama L, Gallinaro AL, et al. Balance Training program is highly effective in improving functional status and
reducing the risk of falls in elderly women with osteoporosis: a randomized controlled trial. Osteoporos Int. 2007; 18: 419-425.

38. Preisinger E. Physiotherapy and exercise in osteoporosis and its complications. Z Rheumatol. 2009; 68(7): 534-6.
39. Tuzun S, Aktas I, Akarirmak U, Sipahi F, Tuzun F. Yoga might be an alternative training for the quality of life and balance in

postmenopausal osteoporosis. Eur J Phys Rehabil Med; 2010:46:69-72
40. Yavuzer G, Savas S, Gok H, et al. Osteoporozlu hastalarda agri ozelliklerinin degerlendilirmesi. Turk Romatoloji Dergesi

2001; 16:1-5. 
41. Angin E, Erden Z. The effect of group exercise on postmenopausal osteoporosis and osteopenia. Acta Orthop Traumatol Turc.

2009; 43(4): 343-350.

118 Mutezani:Layout 1  2014-07-15  15:54  Strona 7



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


