
10.22376/ijpbs.2020.11.1.L155-160ijlpr 2020; doi

Revised On 24 August 2020

Accepted On 28 September 2020

Published On 01 January 2021

Funding This research did not receive any specific grant from any funding agencies in the public, commercial or not for profit sectors.

Copyright @ International Journal of Life Science and Pharma Research, available at www.ijlpr.com  

Int J Life Sci Pharma Res., Volume11., No 1 (January) 2021, pp L155-160

This article is under the CC BY- NC-ND Licence (https://creativecommons.org/licenses/by-nc-nd/4.0)

Citation G.Yuvarani* .Sumaiya Banu, G.Tharani, K.Kamatchi and F.Princy , Comparison of Short-Term Structured Exercise In Non-Over 

Weight and Overweight Subjects With Polycystic Ovarian Syndrome.(2021).Int. J. Life Sci. Pharma Res.11(1), L155-160 

http://dx.doi.org/10.22376/ijpbs.2020.11.1.L155-160

Recieved On 06 April 2020

G.Yuvarani , Associate professor, Faculty of Physiotherapy, 

Dr. MGR Educational and Research Institute, Chennai, 

Tamilnadu, India

*Corresponding Author

Research Article
Physiotherapy for Better Pain Management

 International Journal of Life science and Pharma Research

Comparison of Short-Term Structured Exercise in Non-Over Weight and Overweight 
Subjects with Polycystic Ovarian Syndrome 

 
G.Yuvarani*1 

, I.Sumaiya Banu2, G.Tharani3, K.Kamatchi4 and F.Princy5 

 

1, Associate Professor, Faculty of Physiotherapy, Dr.MGR Educational and Research Institute, Chennai, Tamilnadu, India    

 3,4Assistant Professor, Faculty of Physiotherapy, Dr.MGR Educational and Research Institute, Chennai, Tamilnadu, India 

2,5Intern Faculty of Physiotherapy, Dr.MGR Educational and Research Institute, Chennai, Tamilnadu, India 

 
Abstract : Polycystic Ovarian Syndrome is one of  the most common female endocrinological disorder which is a complex multifaceted 
heterogeneous disorder affecting approximately 5%-10% of respondents of reproductive age, endocrine and metabolic function. The patients 
with PCOS have elevated triglyceride and low-density lipoprotein (LPL) cholesterol levels and low high-density lipoprotein (HDL) cholesterol 
levels. Exercise combined Aerobic and Resistance exercise improves insulin sensitivity and glycaemic control, reduces abdominal fat in women 
and modified with diet is considered to be preferred as the first-line treatment for PCOS management with the primary goal to normalize 
serum androgen and to restore reproductive function. The aim of the study was to find the effect of comparison of short-term structured 
exercise in non-over weight and overweight subjects with Polycystic Ovarian Syndrome. This experimental study design with a total of 30 
subjects were taken by simple random sampling method at Outpatient Physiotherapy Department, ACS Medial college and hospital, 
vellapanchavadi, chennai. The subjects included were those with secondary amenorrhoea, body hair growing on the chest, belly, face and 
around the nipples, decreased breast size irregular periods, male-like characteristics, enlargement of the clitoris, male-pattern baldness, acne, 
cysts on the ovaries, Overweight, skin tags, anxiety or depression, hoarseness of voice, dark or thick skin markings and creases around the 
armpits groin, neck and breasts, dandruff patches on skin on the neck, arm, breasts, thigh, pelvic pain, sleep apnea, age group with 18-
25,unmarried women, BMI ranging between 18-25. The subjects excluded were those with diabetes, thyroid, adrenal or pituitary gland 
dysfunction obese women, undergoing medications, seizures, hypertension ,cardiac patients, psychological problems ,fracture ,Non co-
operative patients, age group(<18 and >25),neurological problems ,low back ache, married women, pelvic inflammatory disease, urinary tract 
infection, recent abdominal surgery . The outcome measure is measured by (PCOSQ-50) questionnaire and BMI scale. Group-A consisted of 
Overweight subjects and Group-B consisted of Non-over weight subjects and both the groups received Aerobic and Resistance training along 
with dietary plans for 56 days with 3 sessions per week on consecutive days. The PCOSQ-50 questionnaire was used.  Result On comparing 
the mean values of Group A and Group B among BMI and PCOSQ-50 Questionnaire Group A shows (23.16) and (100.91) which has the 
lower mean value of BMI and PCOS Q50 (100.9) is more effective than group B BMI (27.01) and PCOSQ-50 (109.8). Exercise along with 
dietary plan shows greater improvement among subjects in Group-A (Overweight) with polycystic ovarian syndrome than Group B 
 
Keywords: Polycystic Ovarian Syndrome, Exercise, Overweight, Non–overweight, BMI, PCOSQ-50 Questionnaire, Aerobic resistance, 

Resistance training, Diet. 
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1. INTRODUCTION 
 

Polycystic ovarian syndrome is considered as the most 
common female endocrine disorder which is a complex 
multifaceted heterogeneous disorder affecting approx. 5%-
10% of respondents of reproductive age.1,2   It is a true 
syndrome and being a heterogeneous collection of signs and 
symptoms it together forms a spectrum of disorder with mild 
presentation. It is whilst in others there is a severe 
disturbance of reproductive, endocrine and metabolic 
function.3 PCOS is most commonly found in women from 
teenagers to the menopause stage, higher in women of 
reproductive age. Common symptoms found in PCOS are: 
secondary amenorrhea, body hair growing on the chest, 
belly, face and around the nipples, decreased breast size, 
irregular periods, male-like characteristics, enlargement of 
the clitoris, male-pattern baldness, acne, cysts on the ovaries, 
obesity, skin tags, anxiety or depression, voice gets deeper, 
dark or thick skin markings and creases around the armpits 
groin, neck and breasts, dandruff patches on skin on the 
neck, arm, breasts, thigh, pelvic pain sleep apnea.4-7 The 
Patients with PCOS have elevated triglyceride and low-
density lipoprotein (LPL) cholesterol levels and low high-
density lipoprotein (HDL) cholesterol levels.8 However, the 
metabolic and clinical characteristics of PCOS patients who 
are non-over weight and the efficacy of various forms of 
exercise have not been evaluated. 9Combined aerobic and 
resistance exercise is more effective in improving insulin 
sensitivity and glycemic control and in reducing abdominal fat 
in women with PCOS.12,13 Aerobic exercise training can 
improve body composition and a number of CVD risk factors 
of weight loss and insulin sensitivity.14-17Endurance training 
will increase insulin sensitivity to a greater degree than 
resistance training in younger women, and these changes 
would be associated with greater reduction in intra-
abdominal fat and increased skeletal muscle density. 
Resistance training is also effective for improving insulin 
sensitivity and body composition and can preserve lean tissue 
during energy restricted weight loss.18-20 Dietary and exercise 
interventions also have some impact on improvising insulin 
sensitivity 21,22. In general, therapies that lower insulin level 
and insulin resistance leads to weight loss and this may prove 
useful for treating PCOS, because low carbohydrate diets 
have shown to reduce insulin resistance. Both diets for 
overweight and non-overweight women with PCOS are well 
tolerated with no adverse events or effects reported. Protein 
intake was higher, and carbohydrate intake was lower on the 
HP diet than on the LP diet during both energy restriction 
and weight maintenance. Lifestyle modification including 
regular exercise appears to be an effective strategy for the 
management of overweight PCOS women. The combination 
of exercise and dieting has been extensively reported to 
substantially increase weight loss compared with dieting or 
exercise alone.23,24 Predominantly, lifestyle should be 
modified with diet and exercise behavior and it is considered 
to be preferred as the first-line treatment for PCOS 
management with the primary goal to normalize serum 
androgen and restore reproductive function25. Current 
dietary and medical advice should continue to focus on 
weight loss as an important treatment goal in overweight 
women with PCOS with regard to reduce long term risk. 
The aim of this present study is to compare the effect of 
short-term structured exercise in non-over weight and 
overweight subjects with polycystic ovarian syndrome. The 
objective of this study was to examine the effects of replacing 
dietary protein with carbohydrates in hypo-caloric energy-

restricted diets on weight loss, body composition, glucose 
and insulin homeostasis, and lipid profile in overweight 
women with PCOS. This study provides evidence that a 
short-term hypo-caloric diet, with appropriate supervision 
and monitoring, has a reasonably high compliance rate in a 
study setting. Those who complete a hypo-caloric 
intervention can expect a significant weight loss and 
significant improvement in their reproductive and metabolic 
abnormalities. Lifestyle intervention in PCOS is challenging. 
Potentially, exercise may be more sustainable. Although it is 
reported that exercise improves surrogate markers of IR and 
in PCOS, it is accepted that lifestyle modifications in the form 
of exercise and proper nutrition decreases the risk of 
developing type2 diabetes.26 This is of particular relevance for 
over-weight and obese women with PCOS and insulin 
resistance, given their risk of developing diabetes is 7-10 
times greater compared with women of normal mass who 
also have PCOS. Exercise training improves endothelial 
function in patients who exhibit similar risk factors to women 
with PCOS, weight loss in obese PCOS patients reduces 
circulating androgens and raises SHBG regularly improves 
menstrual cycle and fertility rates.  The PCOSQ-50 is a valid 
and reliable instrument for the assessment of quality of life of 
women with PCOS27.  
  

2. MATERIALS AND METHODS 
 
30 subjects were taken for this experimental study by using a 
simple random sampling method from the Outpatient 
Physiotherapy Department, ACS Medical College and 
Hospital, vellapanchavadi, Chennai.  
 
2.1 Inclusion Criteria  
 
The subjects  with secondary amenorrhoea, body hair 
growing on the chest, belly, face and around the nipples, 
decreased breast size, irregular periods, male-like 
characteristics, enlargement of the clitoris, male-pattern 
baldness, acne, cysts on the ovaries, overweight, skin tags, 
anxiety or depression, hoarseness of voice, dark or thick skin 
markings and creases around the armpits & groin, neck & 
breasts, dandruff patches on skin on the neck, arm, breasts & 
thigh, pelvic pain, sleep apnea, age group with 18-25, 
unmarried women, BMI ranging between 18-2528.  
 

2.2 Exclusion Criteria  
 
The subjects excluded were those with diabetes, thyroid, 
adrenal or pituitary gland dysfunction, obese women, 
undergoing medications, seizures, hypertension, cardiac 
patients, psychological problems, fracture, Age group(<18 
and >25), neurological problems, low back ache, married 
women, pelvic inflammatory disease, urinary tract infection, 
recent abdominal surgery . The outcome measure used is the 
PCOSQ-50 questionnaire and BMI scale. After getting the 
consent, 30 subjects with polycystic ovarian syndrome were 
equally divided and allocated into 2 groups. Group-A consists 
of Over-weight subjects and Group-B consists of Non-over 
weight subjects, both the groups received aerobic and 
resistance training.  Aerobic training consists of Jogging, 
Burpees and High knees, Resistance training consists of 
Chest press, Shoulder press, lunges and Squats with 
Dumbbell and dietary plans including Hypo caloric diet, High 
protein diet). They underwent intervention for 56 days with 
3 sessions per week on consecutive days; they were also 
given dietary plans through nutritional seminars by a 
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registered dietician from a fitness center. The PCOSQ-50 
questionnaire was given to them and they were asked to 
mark it, proper explanation of the questions was given by the 
researcher.  
 
3. STATISTICAL ANALYSIS 
 
All participants with follow up data were analyzed according 
to their group allocation. The difference in change from Pre-
to the Post-Intervention was assessed using a paired t-Test. 
Statistical analysis were performed using the software SPSS 
24.0 for windows and the difference between the groups was 
compared by independent  t-Test. p value less than  0.05  (p< 
 

 0.05) was considered to be statistically significant. 
 
4. RESULT 
 
On comparing the mean values of BMI and PCOSQ-50 
Questionnaire of Group-A and Group-B from TABLE1 and2, 
it shows significant decrease in the Post-test mean values of 
both the groups. Group-A shows mean  of (23.16) BMI and 
(100.91) PCOSQ50 which is comparatively less than  Group-
B mean values BMI (27.01) and PCOSQ-50 (109.8) mean 
value at P�0.001. Hence the null hypothesis is rejected. 
Hence the mean values show that Group-A showed greater 
results when compared to Group-B. 

Table1: Comparison Of Pre And Post Test Values Of BMI Between Group-A And Group-B 

 
BMI 

GROUP-A GROUP-B  
T-VALUE 

 
 MEAN S.D MEAN S.D 

PRE-TEST 23.24 1.33 27.61 1.15 -9.56 .000*** 

POST-TEST 23.16 1.23 27.01 1.23 -8.207 .000*** 

  

 
                           #

GROUP A – (***- P ≤ 0.001)                      # GROUP B – (***- P ≤ 0.001)                       
 

Graph1: Comparison of Pre and Post Test Values of BMI between Group-A and Group-B 
 
The above table reveals the Mean, Standard Deviation (S.D), 
Student t-test, degree of freedom(df) and p-value of the BMI 
between (Group A) & (Group B) in Pre-test and post test 
values. In BMI, there is a statistically high significant difference 

between the pre-test values within GroupA (23.24) and 
GroupB(27.61) and post-test values within Group A(23.16) 
and Group B (27.01)(***- P ≤ 0.001) 

 

Table 2: Comparison Of Pre And Post Test Scores Of PCOSQ-50 Between Group-A And Group-B 

 
PCOSQ-50 

GROUP-A GROUP-B  
t-VALUE 

 
Sig*** MEAN S.D MEAN S.D 

PRE-TEST 70.0 9.05 97.2 6.98 -9.207 .000*** 

POST-TEST 100.9 4.96 109.8 13.7 -2.349 .000*** 
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                                          #GROUP A – (***- P ≤ 0.001)                      # GROUP B –  (*- P < 0.05) 

 
Graph2: Comparison of Pre and Post Test Scores of PCOSQ-50 between Group-A and Group-B  

 
The above table reveals the Mean, Standard Deviation (S.D), 
Student t-test, degree of freedom(df) and p-value of the 
PCOSQ-50 between (Group A) & (Group B) in pre test and 
post test weeks. This table shows that statistically highly 
significant difference in pre test values of the PCOSQ-50 
between Group A (70.0) & Group B (97.2) (***- P ≤ 0.001) 
(Graph-2) This table shows that there is no significant difference 
in post test values of the PCOSQ-50between Group A 
(100.9)& Group B (109.8) (*P < 0.05). Both the Groups 
shows significant increase in the post test Means but Group-
A (100.9) which has the lowest mean value is more effective 
than Group-B (109.8). 
 
5. DISCUSSION 
 
Polycystic Ovarian Syndrome is a common endocrinological 
disorder in the female and it affects 5-10% of reproductive 
age. 30 Subjects who have been diagnosed with the symptom 
of polycystic ovarian syndrome are taken in the sample 
method. They were divided into two study groups - Group A  
overweight and Group B non-over-weight. Both the groups 
were given resistance training, aerobic training and basic 
dietary plans. Exercise training improves endothelial function 
in patients who exhibit similar risk factors to women with 
PCOS. Weight loss in obese PCOS patients reduces 
circulating androgens and raises SHBG regularly which 
improves menstrual cycle and fertility rates.  Aerobic training 
can improve the body composition number of CVD risk 
factors of weight loss and insulin sensitivity. Endurance 
training will increase the insulin sensitivity to a greater 
degree. Resistance training is also effective for improving 
insulin sensitivity and body composition and can preserve 
lean tissue during energy resistance weight loss. In diet, hypo 
caloric diet provides significant weight loss and improvement 
in their reproductive and metabolic abnormalities. BMI was 
significantly reduced in the PCOS growth maximal aerobic 
capacity (VO2max) was significantly improved across the 
whole Group (P<0.01) with no significant between group 
differences. Comparative univariate analysis for BMI and 
fitness level post-exercise showed similar results to those 
seen at baseline. Many studies have been revealed, L. 
Tomlinson R. J. Norman et al (2003) “Dietary composition in 
restoring reproductive and metabolic physiology in 
overweight women with polycystic ovary syndrome”. This 

study concluded that weight loss leads to improvements in 
cardiovascular and reproductive parameters potentially 
mediated by improvements in surrogate measures of insulin 
resistance. An HP weight loss diet may result in minor 
differential endocrine and metabolic improvements. Denise S 
Taylor, Allen Kunselman, et al(2001), in their study “A 
randomized trial of the effects of two types of short-term 
hypocaloric diets on weight loss in women with polycystic 
ovary syndrome”. This study concluded that those who 
completed the short-term hypo caloric diet had a significant 
weight loss and a significant improvement in their 
reproductive and metabolic abnormalities 29. In Karen Elkind-
Hirsch, Eric Ravussin, et al (2011), study they showed 
Aerobic exercise in women with polycystic ovary syndrome 
improves ovarian morphology independent of changes in 
body composition. This study concluded that one intriguing 
finding was that in comparison with dietary restriction (800 
kcal/d), aerobic exercise led to a 40% higher rate of ovulation 
(25% vs. 65%, respectively) and greater improvements in sex 
hormone–binding globulin (SHBG) and T despite less weight 
loss 30. In Amruta Kothare, Chandni Jaisinghani et al (2015) 
“Inter-Relationship of PCOS with BMI, Obesity and Exercise” 
they concluded that the level of PCOS awareness was found 
to be low amongst the PCOS negative respondents and 
proved PCOS and BMI are highly interdependent31.  In 
Victoria SP rung, Christopher J et al (2012) study , exercise 
training in polycystic ovarian syndrome enhances flow-
mediated dilation in the absence of changes in fatness” They 
claimed  that endothelial function assessed in brachial artery 
with flow mediated dilatation may be considered  as a 
prognostic tool for assessing the ,  CVD risk32.  
 
6. CONCLUSION 
 
This study  concluded that the mean values of group A and 
group B on (PCOSQ-50) showed significant results in both 
the groups. Hence Group B shows more effective results 
that Group A. Mean values of Group A and Group B on BMI 
and it shows significant results in both the groups. Both the 
groups of Over-weight and Non-Over-weight patients with 
Polycystic Ovarian Syndrome in their study shows a 
significant results. But, my research has observed that group 
A is more effective.  
 



 

ijpbs 2020; doi 10.22376/ijpbs.2020.11.3.L155-160                                                                                                                           Physiotherapy 

L-159 

 

7. AUTHORS CONTRIBUTION STATEMENT 
 
G.Yuvarani, G.Tharani, K.Kamatchi - Conceived the 
idea/experimental design of the study. F.Princy, Performed 
experiments/data collection. G.Yuvarani, G.Tharani, 
K.Kamatchi done the Data analysis and interpretation. 
G.Yuvarani, G.Tharani, K.Kamatchi Primary author (wrote 
most of the paper or drafted the paper). G.Yuvarani, 

G.Tharani, K.Kamatchi provided revision to scientific content 
of the manuscript. I.Sumaya Banu, F.Princy, Provided 
stylistic/grammatical revision to the manuscript   
 

8. CONFLICT OF INTEREST 
 
Conflict of interest declared none. 

 
9. REFERENCES 
 
1. Renato pasquali,   ElisabetStener-Victorin, Bulent O. 

Yildiz, Antoni J Duleba, Kathleen Hoeger, Helen 
Mason, et al. PCOS Forum:  research in polycystic 
ovary syndrome today and tomorrow Clinical 
Endocrinology. 2011:74:424-433.  
doi: 10.1111/j.1365-2265.2010.03956.x 

2. Esther Eisenberg Polycystic Ovary Syndrome (PCOS) 
factsheet (Internet). Women’s health, US department 
of Health and Human services. 2014 (Update on 23rd  
December 2014) 

3. Adam Balen and Kathy Michelmore. Polycystic ovary 
syndrome national views are important. Oxford 
Journals, Medicine and health, Human Reproduction. 
2010:17(9). 

4. Mark P. Trolice. Defining prediabetes in polycystic 
ovarian syndrome. Open Journal of Obstetrics and 
Gynecology. 2011: (1). 

5. Bland, J.M, Altman. Statistics notes; measurement 
error.  2013. Bmj, 312(7057) 1654. 

6. Mohammed Hasan Sheikhha, Seyed Mehdi Kalantar, 
Nasrin Ghasemi. Genetics of polycystic ovary 
syndrome. Iranian Journal of Reproductive Medicine. 
2007:5(1). 

7. Theresa L. Marx, Adi E. Mehta. Polycystic ovary 
syndrome: Pathogenesis and treatment over the short 
and long term. Cleveland Clinic Journal of Medicine. 
2013; 70(1). 

8. Diamanti-Kandarakis E, Papavassiliou AG, Kandarakis 
SA, George P Chrousos: Patho-physiology and types 
of dyslipidemia in PCOS. Trends Endocrinol Metab, 
2007, 18. 

9. Li L, Chen X, He Z, et al.: Clinical and metabolic 
features of polycystic ovary syndrome among Chinese 
adolescents. J Pediatr Adolesc Gynecol, 2012. 25. 

10. Rebecca L Thomson, Jonathan D Buckley, Manny 
Noakes, Peter M Clifton, Robert J Norman, Grant D 
Brinkworth: The effect of a hypo caloric diet with and 
without exercise training on body composition, 
cardio-metabolic risk profile, and reproductive 
function in overweight and obese women with 
polycystic ovary syndrome. J Clin Endocrinol Metab, 
2008, 93.  

11.  Rebecca L Thomson, Jonathan D Buckley, Manny 
Noakes, Peter M Clifton, Robert J Norman, Grant D 
Brinkworth: Comparison of aerobic exercise capacity 
and muscle strength in overweight women with and 
without polycystic ovary syndrome. BJOG, 2009. 

12. Lee HC. Heo T: Effects of exercise therapy on blood 
lipids of obese women. J Phys Ther Sci. 2014, 26. 

13. Takuya Tamura, Kazuyuki Kida, Takako Seki, Futoshi 
Suetsune, Nobuhiko Kasai: Study of the relationship 
between exercise therapy and diet therapy in type 2 
diabetes mellitus patients. J Phys Ther Sci, 2011. 

14. Henriksson J. Influence of exercise on insulin 
sensitivity. J Cardiovasc Risk. 1995. 

15. Buemann B Tremblay A. Effects of exercise training on 
abdominal and related metabolic complications. 1996. 

16. Perseghin G, Prince TB, Petersen KF, Roden M, Cline 
GW, Gerow K, Rothman DL, Shulman I: Increased 
glucose transport-phosphorylation and muscle 
glycogen synthesis after exercise training in insulin 
resistance subjects. 1996. 

17. DeFronzo rA, Sherwin RS, Kraemer N. Effects of 
physical training on insulin obesity. Diabetes. 1987. 

18. Cauza E, Hanusch-Enserer U, Strasser B, Ludvik B, 
Metz-Schimmerl S, Pacini G, Wagner O, Georg P, 
Prager R, Kostner K, Dunky A. The relative benefits 
of endurance and strength training on the metabolic 
factors and muscle function of people with type 2 
diabetes mellitus. Archives of physical medicine and 
rehabilitation. 2005 Aug 1;86(8):1527-33. 

19. Ibañez J, Izquierdo M, Argüelles I, Forga L, Larrión JL, 
García-Unciti M, Idoate F, Gorostiaga EM. Twice-
weekly progressive resistance training decreases 
abdominal fat and improves insulin sensitivity in older 
men with type 2 diabetes. Diabetes care. 2005 Mar 
1;28(3):662-7. 

20. Schmitz KH, Hannan PJ, Stovitz SD, Bryan CJ, Warren 
M, Jensen MD. Strength training and adiposity in 
premenopausal women: strong, healthy, and 
empowered study. The American journal of clinical 
nutrition. 2007 Sep 1;86(3):566-72.    

21. Moran LJ, Noakes M, Clifton PM, Tomlinson L, 
Norman RJ. Dietary composition in restoring 
reproductive and metabolic physiology in overweight 
women with polycystic ovary syndrome. The Journal 
of Clinical Endocrinology & Metabolism. 2003 Feb 
1;88(2):812-9. 

22. Huber-Buchholz MM, Carey DG, Norman RJ. 
Restoration of reproductive potential by lifestyle 
modification in obese polycystic ovary syndrome: role 
of insulin sensitivity and luteinizing hormone. The 
Journal of Clinical Endocrinology & Metabolism. 1999 
Apr 1; 84(4):1470-4.   

23. Shaw KA, Gennat HC, O'Rourke P, Del Mar C. 
Exercise for overweight or obesity. Cochrane 
database of systematic reviews. 2006(4). 

24. Wu T, Gao X, Chen M, Van Dam RM. Long‐term 
effectiveness of diet‐plus‐exercise interventions vs. 
diet‐only interventions for weight loss: a meta‐
analysis. Obesity reviews. 2009 May; 10(3):313-23. 

25. Moran L, Norman RJ. Understanding and managing 
disturbances in insulin metabolism and body weight in 
women with polycystic ovary syndrome. Best Practice 
& Research Clinical Obstetrics & Gynaecology. 2004 
Oct 1;18(5):719-36.  

26. Palomba S, Giallauria F, Falbo A, Russo T, Oppedisano 
R, Tolino A, Colao A, Vigorito C, Zullo F, Orio F. 
Structured exercise training programme versus 
hypocaloric hyperproteic diet in obese polycystic 



 

ijpbs 2020; doi 10.22376/ijpbs.2020.11.3.L155-160                                                                                                                           Physiotherapy 

L-160 

 

ovary syndrome patients with anovulatory infertility: a 
24-week pilot study. Human reproduction. 2008 Mar 
1;23(3):642-50. 

27. The Polycystic Ovary Syndrome Health‐Related 
Quality of Life Questionnaire (PCOSQ): a validation, 
Human Reproduction, 2004; 19(2):371-7. 
doi:10.1093/humrep/deh048 

 

28. Inter-Relationship of PCOS with BMI, Obesity and 
Exercise, International Journal of Health Sciences & 
Research (www.ijhsr.org).  2015: 5(6); 545. 

29. Stamets K, Taylor DS, Kunselman A, Demers LM, 
Pelkman CL, Legro RS. A randomized trial of the 
effects of two types of short-term hypocaloric diets 
on weight loss in women with polycystic ovary 
syndrome. Fertility and sterility. 2004 1;81(3): 630-7. 

30. Aerobic exercise in women with polycystic ovary 
syndrome improves ovarian morphology independent 
of changes in body composition, Leanne M. Redman, 
Ph.D ,Karen Elkind-Hirsch, Ph.D, Eric Ravussin, Ph.D, 
Fertility and sterility, June 30, 2011; 95(8): 2696–99. 
doi: 10.1016/j.fertnstert.2011.01.137 

31. Amruta Kothare , Chandni Jaisinghani , Shailaja Rane , 
Anupma Harsha,Inter-Relationship of PCOS with BMI, 
Obesity and Exercise, 2015; 5(6): 545-553.  
Available from: https://www.ijhsr.org/IJHSR 
_Vol.5_Issue.6_June2015/73.pdf 

32. Victoria S Sprung , Daniel J Cuthbertson, Christopher 
J A Pugh, Nabil Aziz, Graham J Kemp, Christina 
Daousi, Daniel J Green, Nigel Timothy Cable, Helen 
Jones, Exercise Training in Polycystic Ovarian 
Syndrome Enhances Flow-Mediated Dilation in the 
Absence of Changes in Fatness, Med Sci Sports 
Exerc 2013 Dec;45(12):2234-42,  
doi:10.1249/MSS.0b013e31829ba9a1 

 
 


