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ABSTRACT

The term menopause indicates for the last menstrual flow experienced by a woman, the menopause occurs at some times
between the ages of 45 and 55 years for most women. But varies with race, economic status and nutrition. Regardless of
these factors, a few women experience a very premature menopause before 40 years. Prior to actual menopause, when
menstrual cycles are erratic, a woman may be referred to as premenopausal and following the menopause as
postmenopausal. Objective: The aim of this study is to compare the effects of different exercise programs (resisted exercise
and stretching program) over quality of life in postmenopausal women. Study design: - Quasi-Experimental Design,
comparative study. Subjects: Applying inclusion and exclusion criteria, 30 postmenopausal women were selected as
postmenopausal women and were allotted with the exercise program. (15 women- resisted exercise program and 15
women- stretching exercise program). A format menopausal specific quality of life questionnaire, a simple questionnaire
was filled up before the intervention period and at the end of 4 weeks after the intervention period. Instructions were given
to the postmenopausal women according to the protocol of menopausal specific quality of life questionnaire. Results: The
result of this study shows statistically significant difference between resisted exercise and stretching on menopausal
symptoms by menopause specific quality of life questionnaire in postmenopausal women. Conclusion: This study
concluded that 4 weeks of resisted exercise and stretching both reduces the intensity of menopausal symptoms among
postmenopausal women. And there by resisted exercises and stretching exercise program are both beneficial and can be

included in physiotherapy intervention for postmenopausal women.
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INTRODUCTION

The term menopause indicates for the last menstrual flow
experienced by a woman, the menopause occurs at some
times between the ages of 45 and 55 years for most women.
But varies with race, economic status and nutrition.
Regardless of these factors, a few women experience a
very premature menopause before 40 years. Prior to actual
menopause, when menstrual cycles are erratic, a woman
may be referred to as premenopausal and following the
menopause as postmenopausal’. Anatomical and
physiological changes that occur during the menopausal
and postmenopausal stage as women proceeds from her
fertile to infertile years are termed the climacteric. These
changes occur because the ovaries become exhausted of
viable follicles, they shrink and fail to produce oestrogen.
The Anterior pituitary gland is released from the cyclic
inhibition of oestrogen and so continues to produce
follicular stimulating hormone and luteinizing hormone. In
some women oestrogen tend to be produced in suprarenal
cortex and synthesis of androgens in fatty tissues in the
mechanism of menopause!. The physical and
physiological symptom during menopause are frequent hot
flushes, night sweats, vaginal soreness, dyspareunia,
urinary disorders, dry skin, reduced concentration, loss of

memory, inability to make decision, anxiety, mood swings,
irritability, tiredness, and depression. Such unpleasant
symptoms may begin during premenopausal stage and can
continue for several years even after the menopause. Many
women notice a gain in weight during menopause although
their eating habits have not changed®. The peak of the
persons bone mass is achieved during the second decade
or in the third decade of the life. Then there is a slow, age
related fall which accelerates when the ovaries cease to
function, it has been shown that following removal of
ovaries there is 2.5% bone loss per annum for the first four
years which then decrease to about 1%. Thus it can be
calculated that the following menopause, the average
women may loss 20% of the bone mass by the age of 70
years. Both trabecular and cortical bone are lost. There is
a greater prevalence of osteoporosis among slender women
and they are at greater risk of fractures. Obesity may give
some protection against osteoporosis by assisting
oestrogen production and by the stressing effect of weight
bearing on the skeletal. Fractures of femur, wrist, and
vertebra are predominant and they affect independence and
even may become life threatening®. Prevention continues
in childhood by ensuring an adequate calcium intake in the
first two decades of life, together with plenty of exercise in
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order to build up a substantial peak bone mass. Studies
found health promotion sessions with a gynecologist,
nutritionist and physical therapist focusing and educating
on diet and exercise can improve the general health of post-
menopausal females?. Years ago there was no management
for the menopausal symptoms and the women have to live
with it. After years hormone replacement therapy was done
to reduce the menopausal symptoms. But hormone
replacement therapy has some complications like
pulmonary embolus, uterine cancer, breast cancer, heart
disease, abnormal vaginal bleeding, stroke etc?. Due to this
reason other management has been developed over years
which include the use of herbal drugs, diet/nourishment,
exercise programs, and lifestyle modification programs?.
Regular exercises which are one of the most outbursts
among the management of postmenopausal symptoms had
gained its importance as it can improve cognitive function,
enhance mood and promote daytime alertness and
nocturnal sleepiness. Exercises can increase endorphin
levels which are the bodies’ natural pain relievers.
Exercises increase the cardiorespiratory function, if done
regularly, it reduces the metabolic risks associated with
declining estrogen. It increases high density lipoprotein,
reduces low density lipoprotein, triglycerides and
fibrinogen. There is an additional benefit of a reduced risk
of high blood pressure, heart attacks, and strokes. It also
increases the bone mass which is important to compensate
the physiological loss during the menopausal period.
Strength training and impact activities (like walking or
running) can also help to offset the decline of bone mineral
density and prevent osteoporosis. It is proven to reduce
stress and improve the mood. It may help to reduce hot
flushes, thereby minimizing the “Domino effect” of
menopause. Exercises are administered in various forms to
the postmenopausal women. There are document to
provide various benefits. Aerobic exercises, free exercises,
stretching program, Pilates are few among the recent
evolving trends in the management of reduction of
postmenopausal symptoms.

Lauve Metcalfe, Tim Lohman® (2001) concluded that the
results of previous exercise programs for postmenopausal
women that aimed to increase bone mineral density (bone
mass density) demonstrate that resistance training is
positively associated with an increase in bone mass density
in older adults. Although aerobic exercise and weight-
bearing activity are important in maintaining overall
health, and may contribute to maintenance of healthy bone,
resistance exercise seems to have a more significant impact
on bone density. Recent advancement has been proved that
aerobic and resisted exercises also drastically reduce the
intensity of menopausal symptoms. For a long time
stretching program also has been proven to reduce the
menopausal symptoms. Stretching program had a lot of
benefits over postmenopausal women. It reduces the
muscle tightness and improves joint range of motion. It
also helps in promoting relaxation. Shelley S. Tworoger,
Yutaka Yasui® (2003) concluded that both stretching and
exercise interventions may improve sleep quality in
sedentary, overweight, postmenopausal women. Increased
fitness was associated with improvements in sleep.

However, the effect of moderate-intensity exercise may
depend on the amount of exercise and time of day it is
performed. As most of the women complaints of difficulty
and reduced feasibility in doing aerobic exercises in Indian
set up, so this study was to compare the resisted exercise
and stretching program over postmenopausal symptoms.

METHODOLOGY

30 women were selected according to inclusion and
exclusion criteria. The procedure was explained to subjects
and written consent form was taken. A detailed history of
ages when they went through menopause, their most
serious health complaints, and medications they were
using regularly. Before and after the study quality of life
regarding health evaluations, menopause specific Quality
of Life Questionnaire [MENQOL] was taken. Prior to the
study, 30 menopausal women were randomly divided into
two groups.

Group A: Resisted exercise.

Group B: Stretching.

Both groups attended the exercise programs 3 days per
week for 4 weeks under the supervision of a
physiotherapist. Cases in the resisted exercise groups were
trained with the elastic bands on the big muscle groups.
Group A (Resisted exercises)

Prior to resistance exercise training, perceived exertion
scale (BORG’S) was used to determine the elastic
resistance regime of cases. 9 exercises with 2-4 sets for all
main muscle groups, 10-15 repetitions should be given
with 5 minutes relaxation between each repetition.
Exercise that was used in the resisted exercise are:

Sitting chess press.

Standing strengthening abduction of both shoulders.
Sitting strengthening flexion of both shoulders.

Sitting strengthening extension of both the shoulders.
Sitting strengthening flexion of both forearms.
Strengthening extension of both knees in sitting
position.

o Sitting strengthening abduction of both the thigh.

o Strengthening dorsiflexion of both ankles in sitting
position.

o Pelvic bridging.

Group B (Stretching)

Patients in the Stretching sessions were trained with a
5minute walk around a room followed by 5 upper-bodies
and 4 lower-bodies with 2 repetitions with hold time for
each stretch will be 20 seconds for 30 minutes and 5
minutes relaxation between each stretch.

Stretching of Upper-Body Includes

Stretching of sternocleiod mastoid.

Stretching of trapezius.

Stretching of pectorals.

Stretching of back extensors.

Stretching of Lower-Body Includes
Stretching of piriformis.
Stretching of hamstrings.
Stretching of quadriceps.
Stretching of calf muscle.
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RESULTS AND DISCUSSION

This study was focused on to compare two types of
exercise  programs  on  vasomotor  symptoms,
psychological, physical and sexual problems in
postmenopausal women. Menopause is a physiological
process during which women go through a new biological
state. This process is accompanied by many biological and
psychosocial changes which reduce the quality of life in
postmenopausal women. A gradual decline of quality of
life was seen from pre- to peri-and postmenopausal
women. Statistically impaired quality of life was
associated with postmenopausal women in vasomotor,
physical, psychological and sexual domains. Early
postmenopausal presented the worst quality of life in
vasomotor, psychological and physical domains Chen,
ying (2008)8. This study found that 87.85% of the
participant reported vasomotor symptoms, 100%
psychological, 100%physical and 10.6%sexual problems
among 30 participants of postmenopausal women in this
study which is consistent with Akanksha Singh, Shishir
Kumar Pradhan (2014) who concluded thata large
proportion of postmenopausal women suffered from
menopausal symptoms. The most common menopausal
complaints reported by the postmenopausal women were
sleep disturbances, muscle or joint pain, hot flushes and
night sweats. Sexual life was also affected by menopause.
Moreover, postmenopausal women suffered from
depression and anxiety. In past, the menopausal women
have to live with all these symptoms. Now due to recent
advancement in the field of women’s health in
physiotherapy, different concepts of training are evolving
to enhance the quality of life in postmenopausal women.
This may highly be useful for the postmenopausal women
to overcome symptoms related to menopausal period.
Various studies and compilation in Cochrane database say
that physical activity and taking part in exercise program
have been proven to have positive effect on symptoms
related to menopause. This was supported by the result of
this study which showed that regular exercise has positive
effect on vasomotor, psychological, physical and sexual
symptoms among both stretching and resisted exercise
group in postmenopausal women. The statistical results of
this study showed that there was a statistically significant
difference in vasomotor symptoms, psychological and
physical in Group A subjects who underwent resisted
exercise (p<0.05). Most of the postmenopausal women are
reluctant to fill the outcome with sexual issue due to
cultural beliefs. So the correlation and t cannot be
computed because standard error of the different is 0. The
results go in hand with Aysegul Agil?° (2010) who had
concluded that Resisted exercises are found to have a
positive impact on menopausal symptoms, psychological
health, depression, and quality of life. The statistical result
of this study showed that there was a statistically
significant  difference in  vasomotor  symptoms,
psychological and physical in group B subjects who
underwent stretching (p<0.05). The result goes in hand
with Shelley S. Tworoger, Yutaka Yasuiboth® (2003) who
concluded that stretching and exercise interventions may
improve sleep quality in sedentary, overweight,

postmenopausal women. Increased fitness was associated
with improvements in sleep. However, the effect of
moderate-intensity exercise may depend on the amount of
exercise and time of day it is performed. Significant
changes in all subscale points of the scale expect for sexual
symptoms showed that both exercise programs increased
the quality of life of the cases. It can be correlated that
improvement in quality of life is parallel to improvement
in both the interventional groups. There were less studies
that compared the effects of resisted exercise and
stretching on menopausal symptoms in postmenopausal
women. On this criterion, the two different forms of
exercises, like resisted exercise and stretching were
compared in this study. The statistical results of this study
showed that there was a statistically significant difference
in vasomotor symptoms between Group A subjects who
underwent resisted exercises Group B subjects who
underwent Stretching exercises(p<0.05). The results goes
in hand with LottaLindh-Astrand (2004)° who concluded
that apart from many other health benefits regular physical
exercise may decrease vasomotor symptoms and increase
quality of life in postmenopausal women, but this has to be
further evaluated scientifically. Exercise should be
introduced gradually to ensure compliance.

The statistical results of this study showed that there was a
statistically significant difference in psychological
symptoms between Group A subjects who underwent
resisted exercises Group B subjects who underwent
Stretching exercises (p<0.05). The statistical results of this
study shows that there was no statistical significant
difference in physical symptoms between Group A
subjects who underwent resisted exercises Group B
subjects who underwent Stretching exercises (p>0.05).
The results goes in hand with Jennifer W. Bea® (2011)
who concluded that resistance training is a viable long-
term method to prevent weight gain and deleterious
changes in body composition in postmenopausal women.
Resisted exercise increases body’s basal metabolic rate
with increase in muscle mass, which promotes long-term
fat loss, also improves muscle tone and appearance,
increased endurance and enhanced bone density. Resisted
exercise increases levels of dopamine, serotonin and
norepinephrine, which can help to improve mood and
counter feelings of depression. Stretching may have a
similar effect to hormone replacement therapy in the
amelioration of vasomotor symptoms by increasing the
presence of hypothalamic and peripheral beta endorphin
production. In addition there is evidence that as endorphin
increases, the frequency and amplitude of luteinizing
hormone decreases, which regulate gonadotropin releasing
hormones level. Research has shown that active
individuals have higher basal levels of beta endorphin than
those who are inactive, by these mechanisms exercises
may help to stabilize the thermo regulatory centers and
diminish the risk of hot flushes. It has been suggested that
stretching can improve strategy from daily worries and that
exercise can enhance individuals feeling of
accomplishment  thereby  improving  self-esteem.
Stretching also increases blood flow, relax the muscles,
increase range of motion and flexibility, and better one's
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Table 1: Comparison of pre and post test values of vasomotor symptoms of menopause specific quality of life
questionnaire in group A subjects treated with resisted exercises.

Group A Mean Std.deviation Std.error t Sig
Pre test 1.7527 56977 14711 4.017 .001
Post test 1.3293 .30707 .07929

In this table p<0.05 which shows that there is a significant difference in vasomotor symptoms among group A subjects
treated with resisted exercises.

Table 2: Comparison of pre and post test values of psychological symptoms of menopause specific quality of life
questionnaire in group A subjects treated with resisted exercises.

Group A Mean Std.deviation Std.error t Sig
Pre test 1.8367 .68782 .31142 3.224 .006
Post test 1.3487 .29530 07624

In this table p<0.05 which shows that there is a significant difference in psychological symptoms among group A
subjects treated with resisted exercises.

Table 3: Comparison of pre and post values of physical symptoms of menopause specific quality of life questionnaire
in group A subjects treated with resisted exercises.

Group A Mean Std.deviation Std.error t Sig
Pre test 2.8445 .88855 .22942 3.928 .002
Post test 1.9360 44572 11509

In this table p<0.05 which shows that there is a significant difference in physical symptoms among group A subjects
treated with resisted exercises.

Table 4: Comparison of pre and post values of vasomotor symptoms of menopause specific quality of life questionnaire
in group B subjects treated with stretching exercises.

Group A Mean Std.Deviation Std.Error t Sig
Pre test 2.1667 1.20611 31142
Post test 1.9227 96566 24933 3.224 /006

In this table p<0.05 which shows that there is a significant difference in physical symptoms among group A subjects
treated with resisted exercises.

Table 5: Comparison of pre and post values of psychological symptoms of menopause specific quality of life
questionnaire in group B subjects treated with stretching exercises.

Group A Mean Std.Deviation Std.Error T Sig
Pre test 2.2405 .66233 17101
Post test 1.9360 052962 013675 3.465 004

In this table p<0.05 which shows that there is a significant difference in psychological symptoms among group B
subjects treated with stretching.

Table 6: Comparison of pre and post values of physical symptoms of menopause specific quality of life questionnaire
in group B subjects treated with stretching exercises.

Group A Mean Std.Deviation Std.Error T Sig
Pre test 2.9449 .79864 20621
Post test 1.7680 49185 12699 6.008 000

In this table p<0.05 which shows that there is a significant difference in physical symptoms among group B subjects
treated with stretching.

Table 7: Comparison of post values of vasomotor symptoms of menopause specific quality of life questionnaire between
group a subjects treated with resisted exercises and group b subjects treated with stretching program.

Post Test Mean Std.Deviation Std.Error t Sig
GROUP A 1.3293 .30707 .07929
GROUP B 1.9227 .96566 024933 -2:268 031

In this table p<0.05 which shows that there is a significant difference in vasomotor symptoms between group A subjects
treated with resisted exercises and group B subjects treated with stretching.

performance and can prevent injury. It was seen that both of life, however resisted exercise is significant more
resistance and stretching have positive effects on effective in reducing menopausal symptoms than
menopausal symptoms, psychological health and quality stretching. Thus Group A subjects treated with resisted
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Table 8: Comparison of post values of psychological symptoms of menopause specific quality of life questionnaire
between group a subjects treated with resisted exercises and group b subjects treated with stretching program.

Post Test Mean Std.Deviation Std.Error t Sig
GROUP A 1.3487 .29530 07624
GROUP B 1.9360 52962 13675 -3.751 001

In this table p<0.05 which shows that there is a significant difference in psychological symptoms between group A
subjects treated with resisted exercises and group B subjects treated with stretching.

Table 9: Comparison of post values of physical symptoms of menopause specific quality of life questionnaire between
group a subjects treated with resisted exercises and group b subjects treated with stretching program.

Post Test Mean Std.Deviation
GROUP A 2.0101 44572
GROUP B 1.7680 49185

Std.Error t Sig
.11509
12699 1.412 169

In this table p<0.05 which shows that there is a significant difference in physical symptoms between group A subjects
treated with resisted exercises and group B subjects treated with stretching.

2.5 4
2 -
15 -
1 -
0.5 -
0 -

POST TEST POST TEST

2.5 4
2
1.5 -
1
0.5 -
0 -

POST TEST POST TEST

Graph 1: Comparison of post values of vasomotor
symptoms of menopause specific quality of life
questionnaire between group a subjects treated with
resisted exercises and group b subjects treated with
stretching program. In this table p<0.05 which shows that
there is a significant difference in vasomotor symptoms
between group A subjects treated with resisted exercises
and group B subjects treated with stretching.

Graph 2: Comparison of post values of psychological
symptoms of menopause specific quality of life
questionnaire between group a subjects treated with
resisted exercises and group b subjects treated with
stretching program. In this table p<0.05 which shows that
there is a significant difference in psychological symptoms
between group A subjects treated with resisted exercises
and group B subjects treated with stretching.
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Graph 3: Comparison of post values of physical symptoms of menopause specific quality of life questionnaire
between group a subjects treated with resisted exercises and group b subjects treated with stretching program. In this
table p<0.05 which shows that there is a significant difference in physical symptoms between group A subjects treated
with resisted exercises and group B subjects treated with stretching.

exercise shows a significant difference or improvement in
menopausal specific quality of life questionnaire post 4
weeks of treatment than the stretching group. So resisted
exercises has a good effect on Quality Of Life In
Postmenopausal Women than stretching program.

CONCLUSION

This study focused on the comparison of resisted exercises
and stretching program on menopausal symptoms among
postmenopausal women. The result of this study shows
statistically significant a difference between resisted
exercise and stretching on menopausal symptoms by
menopause specific quality of life questionnaire in
postmenopausal women. Resisted exercise has a better
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clinical outcome with menopausal specific quality of life
questionnaire than with stretching program. This study
concluded that 4 weeks of both resisted exercise and
stretching, reduces the intensity of menopausal symptoms
among postmenopausal women. And there by resisted
exercises and stretching exercise program can be included
in physiotherapy intervention for treating postmenopausal
women.

REFERENCES

1. Margret Polden and Jill Mantle. Physiotherapy in
obstetrics and gynaecology, first edition 1990 chapter
8 page no: 281-286.

2. J Studd. Complications of hormone replacement
therapy in postmenopausal women, J R Soc med. 1992
Jul;85(7):376-378.

3. Ryan AS!. Resistive training increases fat-free mass
and maintain RMR despite weight loss in
postmenopausal women.J ApplPhysiol (1985). 1995
Sep;79(3):818-23.

4. Kimberly petranick. The effect of weight training on
bone density of premenopausal, postmenopausal, and
elderly women: A Review Journal of strength and
conditioning research (1997) page no: 200-208.

5. Jennifer W. Bea. Resistance Training Predicts Six-Year
Body Composition Change in Postmenopausal Women
Med Science Sports Exercise (2000)

6. Lauve Metcalfe. Post-menopausal Women and
Exercise for Prevention of Osteoporosis published in
ACSM'S Health and Fitness Journal, May/June 2001
page no:1-19

7. Bonaiuti D. Exercise for preventing and treating
osteoporosis in postmenopausal women Cochrane
Database Syst Rev.2002;(3):CD000333

8. Shelley S. Tworoger, Yutaka Yasui, Effects of a
Yearlong Moderate-Intensity Exercise and a Stretching
Intervention on Sleep Quality in Postmenopausal
Women. Sleep 2003;26(7):830-6.

9. Teoman N1. The effect of exercise on physical fitness
and quality of life in  postmenopausal
women.Maturitas. 2004 Jan 20;47(1):71-7.

10.Lindh-Astrand L. Vasomotor symptoms and quality of
life in previously sedentary postmenopausal women
randomised to physical activity or estrogen
therapy.Maturitas.2004 Jun 15;48(2):97-105.

11.Asikainen TM. Exercise for health for early
postmenopausal women: a systematic review of
randomised controlled trials.Sports Med.
2004;34(11):753-78.

12.DrTuula-Maria Asikainen. Exercise for Health for
Early Postmenopausal WomenSports Med.

2004;34(11):753-78

13.Villaverde-Gutiérrez C.Quality of life of rural
menopausal women in response to a customized
exercise programme.J AdvNurs. 2006 Apr;54(1):11-9.

14. AsikainenTM.Effect of brisk walking in 1 or 2 daily
bouts and moderate resistance training on lower-
extremity muscle strength, balance, and walking
performance in women who recently went through
menopause: a randomized, controlled trial Phys
Ther.2006 Jul; 86(7):912-23.

15.Deborah B. Nelson 'Effect of Physical Activity on
Menopausal Symptoms among Urban Women by the
American College of Sports Medicine (2007) page
no:50-58.

16.Rhew |.Effects of an exercise intervention on other
health behaviors in overweight/obese post-menopausal
women.Contemp Clin Trials. 2007 Jul;28(4):472-81.
Epub 2007 Jan

17.Daley A ,Macarthur C. Exercise participation, body
mass index, and health-related quality of life in women
of menopausal age Br J Gen Pract. 2007 Feb 1;
57(535): 130-135

18. Isaac Rhew. Effects of an exercise intervention on other
health behaviors in overweight/obese post-menopausal
women Contemporary Clinical TrialsJuly
2007Volume 28, Issue 4, Pages 472-481

19.Chen YingImpact of menopause on quality of life in
community-based women in China.Menopause. 2008
Jan-Feb;15(1):144-9.

20.Ays,eg'ulA"gil. Short-Term Exercise Approaches on
Menopausal Symptoms, Psychological Health, and
Quality of Life in Postmenopausal Women Hindawi
Publishing Corporation Obstetrics and Gynecology
International Volume (2010), Article ID 274261, 7
pages

21.Jennifer W. Bea. Resistance Training Predicts Six-Year
Body Composition Change in Postmenopausal Women
Med Sci Sports Exerc. 2010 Jul; 42(7): 1286-1295.

22.Kerri M. Winters-Stone, The effect of resistance
training on muscle strength and physical function in
older, postmenopausal breast cancer survivors: a
randomized controlled trial J Cancer Surviv. Jun 2012;
6(2): 189-199.

23.Balsamo S. Resistance training versus weight-bearing
aquatic exercise: a cross-sectional analysis of bone
mineral density in postmenopausal women.Rev Bras
Reumatol. 2013 Apr;53(2):193-8.

24.Ceylan B. Menopausal symptoms and quality of life in
Turkish women in the climacteric period.Climacteric.
2014 Dec;17(6):705-12. doi:
10.3109/13697137.2014.929108. Epub 2014 Aug 1.

IJPCR, Volume 8, Issue 11: November 2016

Page 1504


http://www.ncbi.nlm.nih.gov/pubmed/?term=Ryan%20AS%5BAuthor%5D&cauthor=true&cauthor_uid=8567523
http://www.ncbi.nlm.nih.gov/pubmed/8567523
http://www.ncbi.nlm.nih.gov/pubmed/?term=Bea%20JW%5Bauth%5D
http://www.ncbi.nlm.nih.gov/entrez/eutils/elink.fcgi?dbfrom=pubmed&retmode=ref&cmd=prlinks&id=20019638
http://www.ncbi.nlm.nih.gov/pubmed/12137611
http://www.ncbi.nlm.nih.gov/pubmed/12137611
http://www.ncbi.nlm.nih.gov/pubmed/14706768
http://www.ncbi.nlm.nih.gov/pubmed/?term=Lindh-Astrand%20L%5BAuthor%5D&cauthor=true&cauthor_uid=15172083
http://www.ncbi.nlm.nih.gov/pubmed/15172083
http://www.ncbi.nlm.nih.gov/pubmed/?term=Asikainen%20TM%5BAuthor%5D&cauthor=true&cauthor_uid=15456348
http://www.ncbi.nlm.nih.gov/pubmed/15456348
http://www.ncbi.nlm.nih.gov/pubmed/15456348
http://www.ncbi.nlm.nih.gov/pubmed/?term=Villaverde-Guti%C3%A9rrez%20C%5BAuthor%5D&cauthor=true&cauthor_uid=16553686
http://www.ncbi.nlm.nih.gov/pubmed/16553686
http://www.ncbi.nlm.nih.gov/pubmed/?term=Asikainen%20TM%5BAuthor%5D&cauthor=true&cauthor_uid=16813472
http://www.ncbi.nlm.nih.gov/pubmed/16813472
http://www.ncbi.nlm.nih.gov/pubmed/16813472
http://www.ncbi.nlm.nih.gov/pubmed/?term=Rhew%20I%5BAuthor%5D&cauthor=true&cauthor_uid=17287149
http://www.ncbi.nlm.nih.gov/pubmed/17287149
http://www.ncbi.nlm.nih.gov/pubmed/?term=Daley%20A%5BAuthor%5D&cauthor=true&cauthor_uid=17266830
http://www.ncbi.nlm.nih.gov/pubmed/?term=Macarthur%20C%5BAuthor%5D&cauthor=true&cauthor_uid=17266830
javascript:void(0);
http://www.contemporaryclinicaltrials.com/issue/S1551-7144(07)X0161-7
http://www.contemporaryclinicaltrials.com/issue/S1551-7144(07)X0161-7
http://www.ncbi.nlm.nih.gov/pubmed/?term=Chen%20Y%5BAuthor%5D&cauthor=true&cauthor_uid=18030176
http://www.ncbi.nlm.nih.gov/pubmed/18030176
http://www.ncbi.nlm.nih.gov/pubmed/?term=Bea%20JW%5Bauth%5D
http://www.ncbi.nlm.nih.gov/entrez/eutils/elink.fcgi?dbfrom=pubmed&retmode=ref&cmd=prlinks&id=20019638
http://www.ncbi.nlm.nih.gov/pubmed/?term=Winters-Stone%20KM%5Bauth%5D
http://www.ncbi.nlm.nih.gov/entrez/eutils/elink.fcgi?dbfrom=pubmed&retmode=ref&cmd=prlinks&id=22193780
http://www.ncbi.nlm.nih.gov/entrez/eutils/elink.fcgi?dbfrom=pubmed&retmode=ref&cmd=prlinks&id=22193780
http://www.ncbi.nlm.nih.gov/pubmed/23856796
http://www.ncbi.nlm.nih.gov/pubmed/23856796
http://www.ncbi.nlm.nih.gov/pubmed/24884351

