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Abstract: The aim of this study was to investigate the effect of different two twelve-week exercise programs
which include strength and balance co-ordination to physical fitness capacity of elderly women with
postmenopausal osteoporosis. 24 women between the ages of 50-69 who suffer from osteoporosis and are
treated with the support of medicines and have not menstruated for several years (menostasis) participated in
this research. Subjects divided into two equal groups. Strength exercises program were applied to the first
group (n=12, X = 59.5±5.9 year) and balance co-ordination exercises program were applied to the second groupage

(n=12, X = 60.5±4.5 year). For each of group, before (pre-test) and after (post-test) the exercise programage

subjects’ anthropometric components such as height, weight, BMI, body fat %, waist and hip circumference,
waist/hip ratio were determined and senior fitness tests (chair stand test, arm curl, 6 min walk, 2 min step tests,
chair sit & reach, back scratch and 8 Foot Up and Go) were performed. Pre-test and post-test results were
compared with Paired-Samples T Test. In conclusion, strength and balance co-ordination exercise programs that
were applied to the 50-69-year-old women with postmenopausal osteoporosis improve the physical fitness
capacities. It is suggested that elderly women suffering from osteoporosis should apply at least 60-minute
strength and/or balance co-ordination exercise programs in a week for more healthy and quality life. Thus, they
will decrease the risk of falling down by improving strength, durability, flexibility and balance features and
prevent to being fractures.
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INTRODUCTION exercise plays an important role on the fight against

Osteoporosis is a systemic skeletal disease which about this. Exercise is a broad concept. In this concept,
ends  with  decreased  bone  mass,   deterioration of physical activities which has wide spectrum, starting with
micro-structure  on  bone  tissue  and increase in fragility very simple movements such as walking and complex
[1, 2]. This skeletal disease is more common in women movements with the high-intensity in sports competitions
than in men [3]. At least thirty per cent of women over the take part in. Increasing exercise has a positive effect on
age of fifty in the world suffer from osteoporosis [4, 5]. many factors about health [8]. It is unknown that while
The incidence of osteoporosis is increasing. The best osteoporosis is being treated and prevented, which
treatment strategies were being tried to create with exercise (its type, frequency, intensity etc.) will provide
communication between organizations. Morbidity and benefit [9, 10]. Although physical activity and exercise are
mortality are common in old persons, especially in among important factors which provide to protect and
patients with osteoporosis and it includes high medical increase the bone weight, type of exercise has more
expenses [6]. Exercise has an important role among the important role. Every type of exercise does not provide to
treatment and/or preventive strategies [7]. Although it the same effect. In recently studies have been emphasized
depends  on variables such as gender, race, diet, exercise that while strength exercises generally have an important
and hormones; maximal weight of bone is generally effect on bone weight and bone density, swimming has
reached in adulthood at first. In spite of the fact that not  an  important  effect.  Moreover  it  is  important  that

osteoporosis in the elders, there is very little evidence
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exercise was done which parts of body. For instance, if The aim of this study was to investigate the effect of
exercise is basically done with the lower extremity; femur, different two 12 week exercise programs which include
neck  and  lumbar  spine  may  increase the bone density. strength and balance co-ordination to physical fitness
It is suggested to the patients suffering from osteoporosis capacity of elderly women with postmenopausal
that they should prefer dynamic exercises instead of static osteoporosis.
ones and they should be applied exercises that increase
their functional capacities [physical fitness]. 30-60 MATERIALS AND METHODS
minutes workouts which improve to long-term flexibility,
muscle strength and balance co-ordination are suggested Subjects: 24 women between the ages of 50-69 who suffer
especially for the elders [9]. In addition to this, strength from osteoporosis and are treated with the support of
[11] and balance co-ordination exercises are recommended medicines in Physical Medicine and Rehabilitation
to prevent the fractures which are often seen on elderly Department in Medical Faculty of Uludag University and
patients suffering from osteoporosis and become have not menstruated for several years (menostasis)
depending on falling down as a result of disturbances of participated in this research. All subjects have been
balance [12, 13]. married and retired. They have 1000 $ average monthly

Physical fitness components such as strength, income. Subjects divided into two equal groups and
balance, co-ordination, flexibility, agility and endurance subject were chosen at random. Subjects have not
are lower on elderly patients suffering from osteoporosis physical and/or mental condition which prevented to
than their peers depending on in-activeness. These participate in intervention. Strength exercises were applied
physical fitness components may be improved with to the first group (n=12, X = 59.5±5.9 year) and balance
exercise programs. However, there has not been done co-ordination exercises were applied to the second group
much work that is well-designed up to present. (n=12, X = 60.5±4.5 year). Subjects were informed about

age

age

Fig. 1: Experimental Procedure
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Table 1: Exercise programs applied to the subjects.
Strength Exercise Programs Balance Co-ordination Exercise Programs
1. Quadriceps isometric exercise 1. Reciprocal lower extremity movement (10 repetition, eyes closed)
2. Strengthening exercise –upper extremity muscles (5-10 repetition) 2. Bridging (10 repetition)
3. Strengthening exercise –abdominal muscles, back extensors (5 repetition) 3. Sitting down and standing up on a high chair (5 repetition). 
4. Progressive resistive exercises –lower extremity muscles In second week, sitting down and standing up on a low chair.
4.1. Quadriceps 4. Reciprocal foot movements
4.2. Hamstring 5. Modified Phomberg Exercises (standing in balance with closed-eyes
4.3. Gluteus Maximus during 20 seconds.) (on rough floor, on soft floor.)
4.4. Glutesus Medius 6. Standing in balance on one foot during 30 seconds (for two extremity)
4.5.Cooling- down exercises (eyes are open, eyes are closed)

7. Exercise with balance board
8. Bending to the forward, back and two sides on one extremity while eyes
are open.
9. Walking / stopping on heel and tiptoe.
10. Walking / stopping in tandem position
11. Smooth floor / hurdle walking
12. Mini squat exercise
13. Cooling-down exercises

application procedure before study. All subjects attended post-test rates of every experimental group were
to the research as volunteers and they were informed compared with Paired-Samples T Test. P< 0.05 value was
about experimental method. Declaration of Helsinki was accepted as significance level.
read by the subjects and they were informed about ethical
principles [14]. RESULTS

Applied Exercise Program: 12-week (three day in a week: Dates that were gotten from study are shown on
Monday, Wednesday, Friday), 60 minute exercise program Table 2 and Table 3.
was applied to the subjects. Same warm-up program were It is shown on Table 2 that pre-test and post-test
applied to the two groups; 5-10 minutes free exercises, height 66.6 ± 10.4 kg and 63.5 ± 11.3kg, BMI 27.3 ± 4.8
stretching exercises – hamstring stretching, gluteus kg/m  and 26.1 ± 5.3 kg/m  (p>0.05), BMR 5503.7 ± 501 kj
maximus and hip flexor stretching, triceps surae and  5370 ±  439.5 kj (p<0.05), body fat % 23.6 ± 7.9 and
stretching, paraspinal stretching. Exercise programs which 20.9 ± 9.3 (p<0.05), waist circumference of 90.8 ±13.3 cm
were applied to the two groups were indicated in Table 1. and 86.8 ± 9.9 cm (p<0.05), hip circumference of strength

Experimental Procedure: Before the exercise program, circumference 0.83±0.06 and 0.81±0.05 (p>0.05)
experimental subjects’ height and body compositions respectively is determined of strength group (SG). Pre-test
were  determined  by  using   bioimpedance  method and post-test, height 59.4 ±10.3 kg and 59.1 ± 9.8 kg
(Tanita BC-418MA, Tanita Europe B.V. Hoogoorddreef (p>0.05), BMI 24.2 ±4 kg/m  and 23.9 ± 3.6 kg/m , BMR
56E1101 BE Amsterdam, Holland). After that, senior 5354 ± 338.2 kj and 5200 ± 318.6 kj (p<0.05), body fat %
fitness tests were applied. In these tests, Chair Stand Test 20.1 ± 4.5  and  18.7 ± 5.1 (p<0.05), waist circumference
is used for measuring lower extremity strength, Arm Curl 82.8 ± 8 cm and 80.5 ±6.8 cm (p<0.05), hip circumference
Test is used for measuring strength, 6 min Walk and 2 min 103.8 ± 6.8 cm and 101.1± 5.4 cm (p<0.05), waist/hip ratio
Step  Tests  are  used  for  measuring aerobic strengthen, 0.83 ± 0.06 and 0.81 ± 0.05 (p>0.05) respectively is
8  Foot  up  and  Go  is  used  for measuring skills [15]. determined balance co-ordination group.
Same tests were applied again after 12-week exercise It is shown on Table 3 that pre-test and post-test
program (Figure 1). Datas that were taken before chair stand 13.9 ± 3.4 no of stands and 17 ± 5.4 no of
application (pre-test) compared with datas that were taken stands, arm curl 23 ± 4.8 no of rep and 26.8 ± 5.7 no of rep
after application (post test). (p<0.05), 6 min walk 500.5±87.1m and 530 ±78.3 m (p<0.05),

Statistical Analysis: Data evaluation was done with steps (p<0.05), chair sit & reach 1.2±6.9 cm and 2.3 ±6.3 cm
packaged software SPSS 17 for Windows. Pre-test and (p>0.05),  back  scratch  -8.3  ±  9.4  cm   and   -4.9  ±7.1  cm

2 2

109.6 ± 12.8 cm and 107 ± 12.4 cm (p<0.05), waist/hip

2 2

2 min step test 76.9 ±14.7 no of steps and 97.8 ±28 no of
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Table 2: Descriptive and anthropometric features of subjects before and after exercise (Mean±SD)
Strength (SG) Balance Co-ordination (BCG)
------------------------------------------------- --------------------------------------------------------

Variable Pre-test Post -test Pre-test Post -test
Height (cm) 161±5.5 161±5.5 157.5±4.8 157.5±4.8
Weight (kg) 66.6±10.4 63.5±11.3 59.4±10.3 59.1±9.8
BMI (kg/m 27.3±4.8 26.1±5.3 24.2±4 23.9±3.62)

BMR (kj) 5503.7±501 5370±439.5* 5354±338.2 5200±318.6*
Body Fat (%) 23.6±7.9 20.9±9.3* 20.1±4.5 18.7±5.1
Waist Circumference (cm) 90.8±13.3 86.8±9.9* 82.8±8 80.5±6.8*
Hip Circumference (cm) 109.6±12.8 107±12.4* 103.8±6.8 101.1±5.4*
Waist/Hip Ratio 0.83±0.06 0.81±0.05 0.80±0.05 0.80±0.06
BMI: Body Mass Index SG: Strength Group
BMR: Basal Metabolic Rate BCG: Balance Co-ordination Group
: p<0.05: There is statistically significant difference.*

Table 3: Senior fitness test score of subjects before and after exercise program (Mean±SS)
Strength Group (SG) Balance Coordination Group (BCG)
-------------------------------------------------- --------------------------------------------------------

Variable Pre-test Post -test Pre-test Post -test
Chair Stand (no of stands) 13.9±3.4 17±5.4* 15.6±4.3 16.1±3.3
Arm Curl (no of rep) 23±4.8 26.8±5.7* 22±3.9 25.5±5.5
6 min Walk (m) 500.5±87.1 530±78.3* 495±34.6 522.4±35.7
2 min Step Test (no of steps) 76.9±14.7 97.8±28* 110.8±23.9 110.8±31.2
Chair Sit & Reach (cm) 1.2±6.9 2.3±6.3 0.67±7.1 2.8±3.6*
Back Scratch (cm) -8.3±9.4 -4.9±7.1* -3.96±4.1 -1.2±3.4
8 Foot Up and Go (sec) 6.1±1.2 5.7±1.2 7.2±1.9 5.6±1.3*
: There is statistically significant difference (p<0.05)*

(p<0.05), 8 foot up and go 6.1 ±1.2 sec and 5.7 ±1.2 sec strength and balance co-ordination exercises on physical
(p>0.05)  respectively  is  determined of strength group. fitness of menopausal women who suffer from
Pre-test and post-test chair stand 15.6 ±4.3 no of number osteoporosis. Hypothesis of this research is determined
and 16.1 ±3.3 no of number (p>0.05), arm curl 22 ±3.9 no of so; the effects of two applied exercise methods on
rep and 25.5 ± 5.5 no of rep (p>0.05), 6 min walk 495 ±34.6 physical fitnesses of experimental subjects are positive;
m and 522.4 ± 35.7 m (p>0.05), 2 min step test 110.8 ± 23.9 but strength exercises are more effective in accordance
no of step and 110.8 ± 31.2 no of step (p>0.05), chair sit with balance co-ordination exercises. When variances on
and reach 0.67 ±7.1 cm and 2.8 ±3.6 cm (p<0.05), back anthropometric features of experimental subjects who are
scratch -3.96 ± 4.1 cm and -1.2 ± 3.4 cm (p>0.05), 8 foot up in control and balance co-ordination group were analyzed,
and go 7.2 ± 1.9 sec and 5.6 ±1.3 sec (p<0.05) respectively we determined that average height, BMI, %fat, waist and
is determined of balance co-ordination group. hip circumference decreased after 12-week exercise

DISCUSSION two measurements are more in control group.

Many of studies that investigate effects of exercise experimental subjects who participated in research were
which is used on treatment of osteoporosis were done. analyzed after 12-week exercise, it is confirmed that
Results from these studies show that resistance and changes happened in a positive way in strength and
strength exercises have an important role on treatment balance co-ordination groups. However, while statistically
and prevention of osteoporosis. There are lots of significant difference happens in a positive way on upper
researches which show that balance and co-ordination and lower extremity strength, aerobic resistance and upper
exercises are beneficial in addition to resistance exercises extremity flexibility in strength group [p<0.05]; in balance
[16-20]. We do not know about researches that research co-ordination group, statistically significant difference
effects of strength and balance co-ordination exercises on happens in just dynamic balance and lower extremity
physical fitness of women who suffer from osteoporosis. flexibility. Results that were gotten from our research
Aim of our study was to investigate the effect of 12-week support the hypothesis that we mentioned above.

program. However, it can be said that differences between

When differences on physical fitness features of
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Rogers et al., (2001) determined thanks to their tissue. Moreover falling down and fractures depending on
research that training programs, which include balance falling down can be prevented by improving balance and
exercises and applied to elders suffering from co-ordination. Both balance and co-ordination features
osteoporosis, are more developer than training programs, can be improved by applying exercise programs which
which include aerobic, strength or flexibility exercises, in include strength and balance co-ordination exercises to
terms of balance [21]. Although it is a complex subject to the women suffering from osteoporosis. As a result, they
designate the effect of different types of exercises, it is live a high-quality life.
emphasized on lots of researches that balance exercises
decrease the risk of falling down [22, 23]. Some researches REFERENCES
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