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Abstract: In addition to acute and chronic pain due to fractures, many negative effects of osteoporosis on quality of
life are associated with kyphotic posture, balance disturbance and physical, mental and social side effects of falling
and fear of fall. The purpose of this study was to evaluate the short term effect of back extensor strengthening
exercise on quality of life of women with primary osteoporosis. In this semi experimental clinical trial with available
sampling method, 90 women between the ages of 55 to 75 with primary osteoporosis and 45 to 60-degree kyphosis
who were admitted to physical medicine and rehabilitation clinic of Shahid Modarres university hospital in Tehran
were included. Each patient fulfilled the Persian version of SF36 quality of life questionnaire. Patients were
categorized randomly in case and control groups. All of the participants were treated with pharmacotherapy, weight
bearing and balance training exercises. Patients in the case group also taught to perform back extensor strengthening
exercises at home including 10 contractions of back extensors without increasing the lordosis based on prof. Sinaki’s
program in Mayoclinic (Sinaki 2007). 8weeks after the initiation of treatment, patients fulfilled the quality of life
questionnaire once again and the results were compared. At the end of study in the case group, scores of physical
function, bodily pain, general health , social functioning ,role emotional and role physical improved significantly
but no significant difference was seen in mental health variable (p=0.06) and vitality variable (p=0.06) . No
significant differences were seen between case and control groups in variables of physical function (p=0.72), bodily
pain (p=0.85), general health (p=0.47), social functioning (p=0.42) and mental health (p=0.07) also role physical
(p=0.80) role emotional (p=0.70) and vitality (p=0.61). In this study total QOL was improved significantly, whether
in patients under pharmacotherapy and weight-bearing and balance training exercises (control group) or in patients
who performed back extensor strengthening exercises in addition to the aforementioned treatments (case group), but
in short term there was no meaningful difference between groups after intervention.
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1. Introduction the vertebral bodies) disturbs the activities of daily

Osteoporosis, the most common bone living (3), women with kyphosis experience more
metabolic disease, is a well-known threat to public problems in their daily living than women who suffer
health, especially in the geriatric population (1, 2) from vertebral fractures without kyphosis (3, 6)
Negative effects of osteoporosis (OP) on quality of Furthermore, in long term fear of falling reduces
life (QOL) seem to be more related to physical physical, mental and functional capabilities of people
characteristics of the disease rather than bone mineral with history of falling, and that per se can have
density (3). Among the neuromuscular problems obvious effects on QOL and health of such people
associated with OP are spinal deformities such as (7). Prevention from fall, by influencing QOL and
kyphosis. Kyphotic posture changes cause the most decreasing health costs, is a priority in medical
devastating physical and mental effects in interventions (8). On the basis of clinical studies one
osteoporotic patients (4). Stooped posture develops third of falls and consequent injuries are preventable
with increasing age and disturbs individual’s stability (7). Evidences show that exercise training by
by shifting the center of gravity (5). Therefore, decreasing the risk of fractures (due to maintaining
kyphotic posture not only causes chronic back pain, bone density) and more importantly through
but also increases the risk of fall (4). Although improving postural stability decreases the risk of fall.
kyphosis (which is the common result of fractures in In fact, improving stability and decreasing kyphosis
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could become targets for prevention of fall (8). On
the other hand, prevention from fall may influence
QOL through different mechanisms such as
maintaining functional capabilities and social
activities (7).

Different studies have been performed on
osteoporotic patients encompassing no intervention
(9, 10) medical intervention, physical therapy (11),
exercise training (1, 12, and 13) and bracing (14-17).
Effects of these interventions on different aspects
also have been measured such as; muscles strength
(18), bone mineral density, pain intensity (5), spinal
range of motion, kyphosis measure, incidence of falls
(19), and more importantly balance(12, 19-21),
postural stability (16, 22) and QOL (3, 6, 23, 24).

Among interventions  performed for
improving spinal posture, balance and prevention
from fall, there is lack of special consideration to
QOL, which is the ultimate goal of all interventions.
In the study of Sinaki, application of weighted kypho
orthosis accompanied by back extensor strengthening
exercises showed to reduce the rate of kyphosis
progression and the risk of fall (5). However, the
effects of such exercises on the QOL of patients with
osteoporosis and vertebral fractures have not been
studied yet. The goal of this study was to assess the
effects of back extensor strengthening exercises on
QOL of kyphotic women with primary osteoporosis.

2. Material and Methods

In this semi-experimental clinical trial with
available sampling method, 90 women between the
ages of 55 to 75 with primary osteoporosis
(documented by DEXA bone densitometry) and 45 to
60-degree kyphosis (documented by lateral view
thoracic spine x-ray graphs) who were admitted to
physical medicine and rehabilitation clinic of Shahid
Modarres hospital in Tehran were included.
Excluding criteria were presence of secondary
osteoporosis (based on history and Z score), history
of vertebral fracture in last 6 months, history of
arthroplasty of the lower limb and concomitant
neuromuscular diseases. Each patient fulfilled the
Persian version of SF36 quality of life questionnaire
— which validity and reliability was confirmed by
Jahad-e-Daneshgahi health science research center —
and consent form confirmed by Shahid Beheshti
Medical University committee of medical ethics (25).
Patients were categorized randomly in case and
control groups. All of the participants were treated
with pharmacotherapy, weight-bearing and balance
training exercises. Pharmacotherapy included 1000
milligrams of calcium and 400 IU of vitamin D daily
and 70 milligrams of sodium Alendronate weekly.
All of the participants were recommended to walk 30
minutes daily 5 times a week. Patients in the case
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group were also taught to perform back extensor
strengthening exercises at home (including 10
contractions of back extensors without increasing the
low back lordosis) based on professor Sinaki program
in Mayo clinic (Sinaki 2007) as follow:

1. In supine position, the patient flexes the
knees and then abducts and adducts the shoulders
while the elbows are extended and upper limbs are in
contact with the floor.

2. In the supine position, the patient flexes the
knees and put hands over the head. By contracting
abdominal muscles the patient tries to draw the low
back to the floor and keep this position for 10
seconds.

3. In the prone position, the patient puts a
pillow under the lower abdomen and raises the head
and shoulders gently from the floor as much as
possible and keeps this position for 10 seconds.

4. The patient sits on a chair and puts the hands
behind the head. Then he/she moves the elbows
behind the head while inhaling. The patient will do
the opposite while exhaling.

5. Sit on a chair, the patient flexes the elbows
while keeping the arms near to the trunk and then
moves the arms back to reduce thoracic kyphosis.

All of the exercise programs were taught by
an experienced physical therapist. In addition, an
illustrated paper describing each exercise was
presented to each participant. Besides, each patient
was given a paper with a table and was asked to
specify every day if he/she would do the exercises
and bring it on follow up visits. The patients were
called by the educating physical therapist every 2
weeks (totally thrice) to assess exercise performance
and associated problems. After 8 weeks, quality of
life questionnaire was fulfilled once again by the
participants and the results were compared.

Quality of life questionnaire (SF-36) is a
tool for assessing quality of life and is categorized in
three levels including: 1) Questions 2) Eight
measures  (physical function, physical role
functioning, bodily pain, general health, vitality,
social function, role emotional and mental health)
each obtains from a combination of 2-10 questions 3)
Two brief measurements obtaining from combination
of measures as follow: a) physical health (physical
function + role physical+ bodily pain + mental
health) b) Mental health (social function + role
emotional + mental health + vitality). Data were
analyzed by SPSS version 16. After evaluating the
normal  distribution of the variables with
Kolmogorov-Smirnov test, variables of physical
functioning, bodily pain, general health, social
functioning and mental health were analyzed by
independent t-test (for comparing two groups) and
paired t-test (for comparing each group before and
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after treatment). Variables of role physical, role
emotional and vitality were analyzed by Man-
Whitney test (for comparing two groups) and
Wilcoxon test (for comparing each group before and
after treatment). In all of the mentioned tests the
meaningful level was considered (0=0.05).

3. Results

Forty six patients were included in the case
group and 44 patients were included in the control
group. Five patients in the case group and 6 patients
in the control group were excluded due to not

participating in the follow up assessment. Variables
of height, physical function, bodily pain, vitality,
general health, social function and mental health
before the intervention and variables of height,
physical function, bodily pain, general health, social
function and mental health after the intervention have
normal distribution in the case group (p>0.05). In the
control group, all of the variables except emotional
role function before and after intervention and
physical role function after intervention have normal
distribution.

Table 1. Comparison between the mean values of the variables physical functioning, bodily pain, general health,
social functioning, mental health and total quality of life in case and control groups at the end of study

Variable Group Mean Standard Probability
deviation value

Physical function Control 55.13 23.11 0.72
Case 62.07 23.74

Bodily pain Control 58.15 20.77 0.85
Case 60.73 21.14

General health Control 54.63 19.21 0.47
Case 55.62 16.76

Social function Control 68.75 21.69 0.42
Case 69.81 19.95

Mental health Control 71.15 13.98 0.07
Case 71.41 11.71

Total QOL Control 523.91 125.80 0.68
Case 532.21 133.69

Based on the above table, after the intervention there were no significant differences in studied variables between
two groups (p>=0.05)

Mean age was 634437 years and
62.31+4.23 years in the case and control group,
respectively and there was no significant difference
between two groups in this sense (p=0.48). Before
intervention in both groups, dependent t-test
demonstrated that variables of physical function
(p=0.87), bodily pain (p=0.81), general health
(p=0.97) and social function (p=0.44) were not
statistically ~different, but mental health had
meaningful difference between two groups (p=0.02).
At the end of study in the case group, scores of
physical function, bodily pain, general health and
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social functioning improved significantly (p=0.00)
but no significant difference was seen in mental
health variable (p=0.06). In the control group, all of
the mentioned variables (including mental health)
improved significantly (p=0.00). Using dependent t-
test after the intervention, no significant differences
were seen between two groups in variables of
physical function (p=0.72), bodily pain (p=0.85),
general health (p=0.47), social functioning (p=0.42)
and mental health (p=0.07) (table 1).

At the end of study in the case group, scores
of physical function, bodily pain, general health and
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social functioning improved significantly (p=0.00)
but no significant difference was seen in mental
health variable (p=0.06). Using dependent t-test after
the intervention, no significant differences were seen
between two case and control groups in variables of
physical function, bodily pain, general health, social
functioning and mental health (table 1). At the
beginning of the study there were no significant
differences in nonparametric variables of physical
role functioning (p=0.95), role emotional (p=0.86)
and vitality (p=0.46) between two groups using
Mann-Whitney test. There were also no significant
differences in such variables after the intervention
(role physical with p=0.80, role emotional with
p=0.70 and vitality with p=0.61) (Table 2). By using
Wilcoxon test in the case group, there were
significant differences between role emotional
(p=0.03) and role physical (p=0.00) before and after
intervention, but not in the vitality variable (p=0.06).

Table 2. Comparison between case and control
groups in variables of physical role functioning,
emotional role functioning and vitality at the end of
study

Variable Group Row Probability
average value

Role Control | 39.07 0.70
physical

Case 40.87
Role Control | 38.67 0.61
emotional

case 41.23
Vitality Control | 39.37 0.80

Case 40.59

After the intervention there were no significant
differences in studied variables between two groups
(p>=0.05).

4. Discussions

In this study total QOL was improved
significantly, = whether = in  patients  under
pharmacotherapy and weight-bearing and balance
training exercises (control group) or in patients who
performed back extensor strengthening exercises in
addition to the aforementioned treatments (case
group), but there was no meaningful difference
between groups after intervention. All of the
components of the quality of life (including physical
functioning, physical role functioning, bodily pain,
mental health, social functioning, emotional role
functioning, general health and vitality) were
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improved in the case group. In the control group, all
the mentioned variables were improved except
mental health and vitality. Improvement in QOL
following back exercise was consistent with the study
of Hongo et al. (13), in which the effect of low-
intensity training program was assessed on QOL and
back muscle strength of osteoporotic women. Such
exercises were shown to be useful for enhancing back
muscle strength and improving QOL of osteoporotic
women. In the study of Sinaki et al. (26)in 2002,
although patients who only performed back extensor
strengthening exercises for 4 weeks had lower pain
values and increased levels of physical activity, but
had lower dynamic posturography scores comparing
to those who used weighted kypho orthosis in
addition to performing proprioceptive exercises.

Gunendi et al. showed in 2008 that a 4-week
aerobic exercise program was useful in improving
static and dynamic balance of osteoporotic women
(12). In the study of Madureira et al. in 2007, balance
training program in a 12-month period was shown to
be useful in improving static and functional balance,
increasing mobility and decreasing the number of
falls in osteoporotic women (8)

One explanation for improvement of QOL in
the control group is the implementation of
pharmacotherapy and weight-bearing exercises
(which are a kind of aerobic exercise). According to
ethical considerations, it was impossible to omit
intervening interventions such as weight-bearing and
balance training exercises and pharmacotherapy.
Although these variables were identical in both
groups, their presence may dilute the effects of back
extensor strengthening exercises.

One reason for explaining the failure of the
case group to be significantly superior to the control
group could be the duration of back extensor
strengthening exercises. While in some studies
emphasis was on increasing the duration of such
exercises, perhaps 8 weeks were not enough to show
the real difference between the groups. For example,
improvement in QOL was obtained 4 months in
Hongo study (13) and 6 months in Papaiannou study
(27) after exercises.

Renno et al. (1) evaluated the effect of
training program on respiratory function, posture and
QOL in 14 osteoporotic women in 2005. Quality of
life was assessed using OPAQ questionnaire. Eight
weeks after performing the program, no significant
change occurred in QOL. In fact, they contributed
their failure to obtain positive results to low
sensitivity of the questionnaire and low sample size.
Although Muller (28) stated that at least 6 weeks of
training is necessary to increase muscle strength
(which indeed is less than the time in our study),
perhaps this minimal improvement in muscle strength
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is not enough to affect QOL. Thus, longer training
time is needed to obtain the maximal effect from
strengthening exercises.

Despite follow up calls in order to
encourage the participants to perform the exercises
regularly, as the back extensor muscle strength was
not measured objectively, the relationship between
the increase in muscle strength and QOL cannot be
evaluated with certainty. In some studies, presence of
osteoporotic fractures, their number and location
were contributed to total QOL. In 2005 Fechtenbaum
et al. (29) showed that the greater the number of
fractures, the more the QOL would be impressed.
They also realized that persons with greater
deformities (more severe fractures) had lower levels
of QOL. Papaiannou et al. (27) evaluated the effects
of 6-month home-based exercise training on the QOL
of osteoporotic women with at least one vertebral
fracture using OQOL questionnaire and found that
QOL and balance were improved in participants.
Miyakoshi et al. (6) concluded that QOL in
osteoporotic patients is affected by postural
deformities, especially whole kyphosis, and there is
direct relationship between spine range of motion and
QOL. In our study, only the angle of kyphosis was
evaluated and patients were not categorized based on
the location and number of fractures, therefore this
could be a confounding factor per se. Our findings
were consistent with Renno’s study (1) in which 8
weeks of exercise did not lead to significant change
in QOL. Since there is no questionnaire specifically
designed for osteoporotic patients in Iran with
approved validity and reliability, we used SF-36
questionnaire which is the main questionnaire in the
field of QOL. Although using this questionnaire gave
this study strength (due to its expansion and
inclusion), but we should keep in mind that this is a
general questionnaire, not specific for osteoporotic
patients. Therefore, general questions in this form
may dilute the effects of interventions in total
improvement of osteoporotic patients.

Finally, nonparametric statistical findings in
three non-normal variables were consistent with other
variable findings. In intragroup comparison, QOL
variables in both groups also showed significant
improvement after intervention, except mental health
in control group. Since two groups had significant
difference in this variable before the intervention
began, we could not stress on this exception as it
could have been affected by one or more
confounding factor(s).

An important limitation of this study was
difficulty in finding osteoporotic patients consistent
with our study criteria. We ensured regular
performance of exercises by using a daily table and
regular calls for reminding and encouraging
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participants; however, there was no supervision in
this regard. Age range of patients was so wide and as
age could affect individual’s QOL, this wide range
could impress our findings. Due to limited sources
and time, follow up duration was only 8 weeks, and
longer assessment was not possible. There was also
lack of objective measurement of back extensor
muscle strength with dynamometer. Patients were not
categorized based on intensity and number of
fractures. Furthermore we lacked a questionnaire
specifically designed for assessing the QOL of
osteoporotic patients with approved validity and
reliability in Iran.

Acknowledgements:

This study was performed in Clinical
Research Development Center at Modarres Hospital,
Shahid Beheshti University of Medical Sciences
(Tehran, Iran). We acknowledge Fateme Rahimfar
(Manager of modarres hospital llibrary) and Mehrnaz
Mehrabi (Reasercher assistant in Clinical Research
Development Center). We also thank Dr. Mehrdad
Jalalian ( http://www.MehrdadJalalian ) for providing
us some scientific writing guide (30, 31).

Corresponding Author:

Safura Pournajaf

Physical Medicine and Rehabilitation Ward,
Modarres Hospital, Shahid Beheshti University of
Medical Sciences, Tehran, Iran

E-mail: safura.pournajafl@gmail.com

References

1. Renno ACM, Granito RN, Driusso P, Costa D,
Oishi J. Effects of an exercise program or
respiratory function, posture and on quality of
life in osteoporotic women: a pilot study.
Physiotherapy. 2005;8(91):113.

2. JT L, ]M L. Rehabilitation of the older adult
with an osteoporosis-related fracture. Clin
Geriatr Med. 2006;22(2):435-47.

3. ARM,ES-R,IMC, FD,CJG,PDD. - The
impact of osteoporosis on quality-of-life: the
OFELY cohort. Bone. 2002;31(1):32-6.

4. M S. Prevention treatment of osteoporosis. In: R
B, editor. Physical medicine and rehabilitation:
Saunders Elsevier; 2007. p. 939-50.

5. M S, RH B, CA H, DR L, KR K. - Balance
disorder and increased risk of falls in
osteoporosis and kyphosis. Osteoporos Int.
2005;16(8):1004-10.

6. NM, EI, MK, HK. - Impact of postural
deformities and spinal mobility on quality of life
in. Osteoporos Int. 2003;14(12):1007-12.

7. SSV,MJS, AO,SL K. - Quality of life as an
outcome of fall prevention interventions among

lifesciencej@gmail.com




Life Science Journal 2013;10(7s)

http://www.lifesciencesite.com

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

the aged: a. Eur J Public Health. 2009;19(1):7-
15.

MMM, LT, ALG, VF C, RA C, RM P. -
Balance training program is highly effective in
improving functional status and. Osteoporos Int.
2007;18(4):419-25.

Balzini L, Vannucchi L, Benvenuti F, Benucci
M, Monni M, Cappozzo A, et al. Clinical
characteristics of flexed posture in elderly
women. J] Am Geriatr Soc. 2003;51(10):1419-26.
Lynn SG, Sinaki M, Westerlind KC. Balance
characteristics of persons with osteoporosis.
Arch Phys Med Rehabil. 1997;78(3):273-7.
Madureira MM, Takayama L, Gallinaro AL,
Caparbo VF, Costa RA, Pereira RM. 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(4):419-
25.

Z G, O O-T, N D. - The effect of 4-week aerobic
exercise program on postural balance in.
Rheumatol Int. 2008;28(12):1217-22.
MHELMS,NM,YS, SM, etal. - Effect of
low-intensity back exercise on quality of life and
back extensor. Osteoporos Int.
2007;18(10):1389-95.

M S. - Falls, fractures, and hip pads. Curr
Osteoporos Rep. 2004;2(4):131-7.

M S, RH B, CA H, DR L, KR K. - Significant
reduction in risk of falls and back pain in
osteoporotic-kyphotic. ~ Mayo  Clin  Proc.
2005;80(7):849-55.

M P, B B, HW M. - Effects of a new spinal
orthosis on posture, trunk strength, and quality of
life. Am J Phys Med Rehabil. 2004;83(3):177-
86.

Kaplan RS, Sinaki M, Hameister MD. Effect of
back supports on back strength in patients with
osteoporosis: a pilot study. Mayo Clin Proc.
1996;71(3):235-41.

Pfeifer M, Begerow B, Minne HW. Effects of a
new spinal orthosis on posture, trunk strength,
and quality of life in women with
postmenopausal osteoporosis: a randomized trial.
Am J Phys Med Rehabil. 2004;83(3):177-86.

S B, R G, GC G, A B, PP P. - Posturography and
risk of recurrent falls in healthy non-
institutionalized. Gerontology. 2006;52(6):345-
52.

5/5/2013

http://www.lifesciencesite.com

1065

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

KSR, KR JC,LLC, M P, R D, et al. -
Changing control strategies during standard
assessment using computerized dynamic. Gait
Posture. 2007;25(2):215-21.

AM G, KL B, AM B, ID W, PW H. - Balance
impairment is related to vertebral fracture rather
than thoracic kyphosis. Osteoporos Int.
2007;18(4):543-51.

I M, N B, J K. - Postural stability in the elderly:
a comparison between fallers and non-fallers.
Age Ageing. 2004;33(6):602-7.

Lips P, van Schoor NM. Quality of life in
patients with osteoporosis. Osteoporos Int.
2005;16(5):447-55.

Fechtenbaum J, Cropet C, Kolta S, Horlait S,
Orcel P, Roux C. The severity of vertebral
fractures and health-related quality of life in
osteoporotic postmenopausal women.
Osteoporos Int. 2005;16(12):2175-9.

Montazeri A Fau - Goshtasebi A, Goshtasebi A
Fau - Vahdaninia M, Vahdaninia M Fau -
Gandek B, B G. - The Short Form Health Survey
(SF-36): translation and validation study of the
Iranian version. Qual Life Res. 2005;14(3):875-
82.

M S, SG L. - Reducing the risk of falls through
proprioceptive dynamic posture training in. Am J
Phys Med Rehabil. 2002;81(4):241-6.

AP, JDA KW, NF, WP, RJ C, et al. -
Efficacy of home-based exercise for improving
quality of life among elderly women. Osteoporos
Int. 2003;14(8):677-82.

Muller EA. Influence of training and of
inactivity on muscle strength. Archives of
physical medicine and  rehabilitation.
1970;51(8):449-62.
JF,CC,SK,SH,PO,CR. - The severity of
vertebral fractures and health-related quality of
life in. Osteoporos Int. 2005;16(12):2175-9.
Jalalian M., Danial A. H. Writing for academic
journals: A general approach. Electronic
physician. 2012; 4(2): 474-476, Available online
at: http://www.ephysician.ir/2012/474-476.pdf
Jalalian M. Writing an eye-catching and
evocative abstract for a research article: A

comprehensive  and  practical  approach.
Electronic Physician. 2012; 4(3): 520-524.
Available online at:

http://www.ephysician.ir/2012/520-524.pdf

lifesciencej@gmail.com




