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ABSTRACT
BACKGROUND AND OBJECTIVE: Metabolic syndrome is the grouping of interrelated metabolic risk factors in
individuals. Metabolic syndrome significantly increases the risk of developing type II diabetes and cardiovascular
disease. Since physical activity decreases the cardiovascular diseases, this study aimed at investigating the effect of
eight-week walking program on metabolic syndrome indexes in non-athlete menopausal women.
METHODS: This study was conducted on 32 healthy menopause 50-55-year-old women without any specific
disorder. The subjects were randomly divided into experimental and control groups. Waist circumference, Waist-to-Hip
ratio (WHR), CRP, TG, HDL-C, LDL-C, TC, glucose and blood pressure were measured before exercise. Control
group did their habitual activities without doing any exercise. The experimental group started to do exercise consisted
of 30 minutes walking with %60- %75 of maximum heart rate, 3 sessions a week for 8 weeks. Two groups were
evaluated using the same pretest parameters after 8 weeks and the data were compared.
FINDINGS: So, there were significant decreases of serum TG (133.3+48.7 mlg/dl), TC (207.5+£28.9), LDL-c
(138.8432.3), glucose (78.8+3.9), waist circumference (87.5+8.3 cm) and the increase of HDL-c (53.7£10.5) in
experimental group, while there were no significant differences in control group. TC (experimental group 207.5+£28.9;
control group 244.1+40.5) and systolic blood pressure (experimental group 123.6+8.4; control group 131.8+7.2) in
post-test were significantly improved in experimental group as compared with control group.
CONCLUSION: The results revealed that a regular physical activity program like walking could improve the
metabolic syndrome indexes in menopausal women. It seems that this type of exercise can be an efficient, safe and
inexpensive way to reduce and prevent the metabolic syndrome.
KEY WORDS: Metabolic syndrome, Walking, Menopausal women.

Please cite this article as follows:
Salesi M, Rabiee SZ, Shikhani-Shahin H, Sadegipour HR. Effect of a Walking Program on Metabolic Syndrome
Indexes in Non-athlete Menopausal Women during 8 Weeks. J Babol Univ Med Sci 2014;16(10):68-74.

* Corresponding Author; M. Salesi (PhD)
Address: Department of Physical Education, Shiraz University. Eram Avenue, Shiraz, Iran.
Tel: +98 711 6134699

E-mail: mhsnsls@gmail.com



J Babol Univ Med Sci; 16(10); Oct 2014

Effect of a Walking Program on Metabolic Syndrome.....; M.Salesi, et al

References

1.Expert Panel on Detection. Executive summary of the third report of the National Cholesterol Education Program
(NCEP) expert panel on Detection, Evaluation, and Treatment of high blood cholesterol in adults (Adult Treatment
Panel I1I). JAMA 2001; 285(19):2486-97

2.Park YW, Zhu S, Palaniappan L, Heshka S, Carnethon MR, Heymsfield SB. The metabolic syndrome: prevalence
and associated risk factor findings in the US population from the Third National Health and Nutrition Examination
Survey, 1988-1994. Arch Intern Med 2003; 163(4):427-36.

3.Azizi F, Salehi P, Etemadi A, Zahedi-Asl S. Prevalence of metabolic syndrome in an urban population: Tehran Lipid
and Glucose Study. Diabetes Res Clin Pract 2003; 61(1):29-37.

4.Garaulet M, Madrid JA. Chronobiology, genetics and metabolic syndrome. Curr Opin Lipido 2009; 20(2):127-34.
5.Ford ES. Risks for all-cause mortality, cardiovascular disease, and diabetes associated with the metabolic syndrome:
a summary of the evidence. Diabetes care 2005; 28(7):1769-78.

6.Wilson PW, D’Agostino RB, Parise H, Sullivan L, Meigs JB. Metabolic syndrome as a precursor of cardiovascular
disease and type 2 diabetes mellitus. Circulation 2005; 112(20):3066-72.

7.Bassuk SS, Rifai N, Ridker PM. High-sensitivity C-reactive protein: clinical importance. Curr Probl Cardiol 2004;
29(8):439-93.

8.Ridker PM, Buring JE, Cook NR, Rifai N. C-reactive protein, the metabolic syndrome, and risk of incident
cardiovascular events an 8-year follow-up of 14 719 initially healthy American women. Circulation 2003; 107(3):391-
7.

9.Kritchevsky SB, Cesari M, Pahor M. Inflammatory markers and cardiovascular health in older adults. Cardiovasc Res
2005; 66(2):265-75.

10.Festa A, D'Agostino RJr, Howard G, Mykkénen L, Tracy RP, Haffner SM. Chronic subclinical inflammation as part
of the insulin resistance syndrome: the Insulin Resistance Atherosclerosis Study (IRAS). Circulation 2000; 102(1):42-
7.

11.Kasapis C, Thompson PD. The Effects of Physical Activity on Serum C-Reactive Protein and Inflammatory
MarkersA Systematic Review. ] Am Coll Cardiol 2005; 45(10):1563-9.

12.Kelley GA, Kelley KS. Effects of aerobic exercise on C-reactive protein, body composition, and maximum oxygen
consumption in adults: a meta-analysis of randomized controlled trials. Metabolism 2006; 55(11):1500-7.

13.Wilmore JH, Green JS, Stanforth PR, Gagnon J, Rankinen T, Leon AS, et al. Relationship of changes in maximal
and submaximal aerobic fitness to changes in cardiovascular disease and non-insulin-dependent diabetes mellitus risk
factors with endurance training: The HERITAGE Family Study. Metabolism 2001; 50(11):1255-63.

14.Kingwell BA, Tran B, Cameron JD, Jennings GL, Dart AM. Enhanced vasodilation to acetylcholine in athletes is
associated with lower plasma cholesterol. Am J Physiol 1996; 270(6 Pt2): H2008-13.

15.Green DJ, Walsh JH, Maiorana A, Best MJ, Taylor RR, O'Driscoll JG. Exercise-induced improvement in
endothelial dysfunction is not mediated by changes in CV risk factors: pooled analysis of diverse patient populations.
Am J Physiol Heart Circ Physiol 2003; 285(6):H2679-87.

16.Lakka HM, Laaksonen DE, Lakka TA, Niskanen LK, Kumpusalo E, Tuomilehto J, et al. The metabolic syndrome
and total and cardiovascular disease mortality in middle-aged men. JAMA 2002; 288(21):2709-16.

17.Ciolac EG, Bocchi EA, Bortolotto LA, Carvalho VO, Greve JM, Guimardes GV. Effects of high-intensity aerobic
interval training vs. moderate exercise on hemodynamic, metabolic and neuro-humoral abnormalities of young

normotensive women at high familial risk for hypertension. Hypertens Res 2010; 33(8): 836-43.



WAY ygeo AR /pm);l..) 095 ¢ bl u_gw:); pole ol Kuisly aleo

OhSer 5 (b puore fausl (U SIglio pyaiw sl a3l (g9, 0oly aan Cuin )»JL‘

18.Williams PT, Thompson PD. Walking versus running for hypertension, cholesterol, and diabetes mellitus risk
reduction. Arterioscler Thromb Vasc Biol 2013; 33(5): 1085-91.

19.Jackson AS, Pollock ML. Factor analysis and multivariate scaling of anthropometric variables for the assessment of
body composition. Med Sci Sports 1976; 8(3):196-203.

20.Firouzeh Z, Bijeh N, Ramezani S. The effect of 8 week walking program on serum lipids and estrogen hormone
concentration in non_athlete menopause women. Daneshvar, 2011; 90(18): 33-40.

21.Guerra RLF, Cunha CT, Montes RS, Santili JA, Dias AG, Damaso AR. Effects of chronic exercise plus nutritional
orientation on lipid parameters of obese women. Brazilian Physiotherapy Journal, 2002; 6(1):1-7.

22.Wilund KR, Feeney LA, Tomayko EJ, Weiss EP, Hagberg JM. Effects of endurance exercise training on markers of
cholesterol absorption and synthesis. Physiol Res 2009; 58(4): 545-52.

23.Whitehurst M, Menendez E. Endurance training in older women: lipid and lipoprotein responses. Physician and
sportsmedicine, 1991; 19(6): 95-104.

24 Kraus WE, Houmard JA, Duscha BD, Knetzger KJ, Wharton MB, McCartney JS, et al. Effects of the amount and
intensity of exercise on plasma lipoproteins. N Engl J Med 2002; 347(19):1483-92.

25.Buyukyazi G, Ulman C, Taneli F, Aksoy D, Tikiz H, Ari Z. The Effects of an 8-week Walking Program on Serum
Lipids, Circulation Matrix Metalloproteinase-9 and Tissue Inhibitor of Metalloproteinase-1 in Post-menopausal
Women. Turk J Biochem-Turk Biyokimya Dergisi 2008; 33(4): 154-62.

26.Sittiwicheanwong R, Ariyapitipun T, Gulsatitporn S, Nopponpunth V, Abeywardena M, Dahlan W. Alterations of
atherogenic low-density lipoproteins and serum fatty acids after 12 week moderate exercise training in sedentary Thai
women. Asia Pac J Clin Nutr 2007; 16(4):602-8.

27 Marcell TJ, McAuley KA, Traustadottir T, Reaven PD. Exercise training is not associated with improved levels of
C-reactive protein or adiponectin. Metabolism 2005; 54(4):533-41.

28.0kita K, Nishijima H, Murakami T, Nagai T, Morita N, Yonezawa K, et al., Can exercise training with weight loss
lower serum C-reactive protein levels? Arterioscler Thromb Vasc Biol 2004; 24(10):1868-73.

29 Mattusch F, Dufaux B, Heine O, Mertens I, Rost R. Reduction of the plasma concentration of C-reactive protein
following nine months of endurance training. Int J Sports Med 2000; 21(1):21-4

30.Hewitt JA, GP Whyte, M Moreton, KA van Someren, TS Levine. The effects of a graduated aerobic exercise
programme on cardiovascular disease risk factors in the NHS workplace: a randomised controlled trial. J Occup Med
Toxicol 2008; 3:7.

31.Borodulin K, Laatikainen T, Salomaa V, Jousilahti P. Associations of leisure time physical activity, self-rated
physical fitness, and estimated aerobic fitness with serum C-reactive protein among 3803 adults. Atherosclerosis
2006;185(2):381-7.

32.Stauffer BL, Hoetzer GL, Smith DT, DeSouza CA. Plasma C-reactive protein is not elevated in physically active
postmenopausal women taking hormone replacement therapy. J Appl Physiol (1985), 2004; 96(1):143-8.

33.Plaisance EP, Grandjean PW. Physical activity and high-sensitivity C-reactive protein. Sports Med 2006; 36(5):
443-58.

34 Barinas-Mitchell E, Cushman M, Meilahn EN, Tracy RP, Kuller LH. Serum levels of C-reactive protein are
associated with obesity, weight gain, and hormone replacement therapy in healthy postmenopausal women. Am J
Epidemiol 2001; 153(11):1094-101.

35.Selvin E, Paynter NP, Erlinger TP. The effect of weight loss on C-reactive protein: a systematic review. Arch Intern
Med 2007; 167(1): 31-9.



