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ABSTRACT

The World Health Organization, at the beginningtted third millennium, was warned the obesity epidem the
world. Exercise training and physical activity deased body mass, body fat and obesity rate in ésnalt the
influences of different types of swimmiagd combination of them on body composition fact@srarely been
investigated. The aim of this study was to invagtighe effects of 8 weeks swimming combined tgiimicluded
aerobic and anaerobic swimming on body composifaiors in academic level athlete's women. 20 sibje
randomly selected from 30 volunteered healthy acacléevel athlete's women (20-25 years) based oaritam
College of Sports Medicine and Physical Activitytilta Questionnaire in Islamshahr branch of Islanficad
University (Tehran, Iran). This subjects randomiyidied in Training (n= 10) and Control groups (n9)l Subjects

in training group were swimming for 8 weeks, 2 mgssin week, and 60 minute in sessions with 5p&6ent of
Heart Rates Reserve (HRR). Combination traininggpmm include aerobic and anaerobic swimming was
performed based on progressive overload traininggpal. Body composition factors have been measured before
and after 8 weeks training program. Body fat petogas calculated by Jackson and Polack skin folgisagon
(three point methods included; chest, abdomen hightskin folds) by used Harpenden Caliper. Bodgsradex
was calculated by Quetelet index. Data compareth wito tailed paired and independent sample t tps0.05).
The results showed that levels of body mass, badg index and body fat percent significantly deseebafter 8
weeks training (g 0.05). These results indicated that moderate-tghHintensity combined training included
aerobic and anaerobic swimming have positive effeckome body composition factors in academic latrééte's
women.
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INTRODUCTION

The World Health Organization, at the beginningtaf third millennium, was warned the obesity epideim the
world [18]. Prevention, control and treatment oésity are designed based on two principles; reéuneegy intake
and increase energy expenditure [7, 10]. Increroéeixercise training and physical activity levedsthe best way
for increase energy expenditure [1, 10, and 13eStary lifestyles and increment of obesity hasmtmmsidered as
important factors in the start of the third millésmm. Increment of age & gender related factors saglipids and
lipoproteins disorder, abdominal obesity and melialsyndrome accompanied by decrement of physictvity
levels in females [7, 10, 13, and 18].
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On the other hand, increment of physical activigtyels and exercise training modified body compaositand
decrement of body fat and body mass. Creating tinealifestyle with physical activity is the bestgvention of
obesity and its risk factors [7, 10]. The resulfspeevious study indicated that long-term physiaativity and
exercise training is the best way in primary andoseary prevention of chronic diseases, especilsity and
metabolic disorders in men and women with differ@ge ranges. The results of previous study indictitat long-
term physical activity and exercise training haeadficial effects on body fat and body mass [2;8,8.1, 12, and
15]. Conroy (2007) showed in a 10 years periodystigbut role of sports and physical activity iny@etion of
cardiovascular diseases risk factor that increaésdical activity levels would lead to decreases¢éheisk factors.
Active women also have a healthier life, lower badgss and better risk factors pattern compareddotive
women. Body mass index are lower in active womemp@ared to inactive women [5]. Some researchersestud
aerobic, anaerobic and combined training on bodgpasition, physical fithess and health related bwlta factors
levels in women. Results showed that decrementeddhw in aerobic groups was significant, but weigid@nges in
combined and anaerobic training groups weren'tig@mt. There was a significant decrease of baatyplercent
and significant increase of \\@ax in combined and anaerobic training groups. Toercluded that aerobic
training, anaerobic training and combined trainiagl positive effects on fitness, body compositiod enetabolic
risk factors related to obesity in females [2, 386and 9]. Mora (2006) showed that aerobic trejnvould lead to
significant changes in cardiovascular fithess, begynposition and weight. Aerobic training would deto
significant decreased in body weight, waist circerahce and sub skin folds fat [12].

Water exercise, such as swimming, is one of wommest preferred methods of exercise. Swimming isttercise
of choice for many women who decide to start ees\program. This is a form of exercise that isedarthe water
involves using rhythmic movement performed at défe levels of intensity or difficulty. Swimmingéreases
cardiovascular conditioning and, at the same tinedp to tone muscles in the body. Today women makéhe
majority of swimming participants. It is the wompapulation's increased interest in this form ofreise that has
caused the greatest growth in water exercise ftpeegrams. Swimming exercise is a good exercisécetfor
women. Many women refrain from physical activitychase they are afraid of injury. Many women suffeysical
impairments that limit their ability to participate land exercise. There is less chance for infutée occur when
exercising in the water. A swimming workout caukess compression on the joints than is experiedoeithg land
exercise. The buoyancy of water reduces the musskkdetal stress put on the body. Buoyancy aldpsh®
protect women from dynamic and fast movement. ts peiss strain on the body and helps to preventyroihe
injuries that women receive during land aerobicast throduce jarring and bumping movement. Buoyariep a
allows for strengthening and toning in muscles Wés fatigue and soreness. These results indycteeluse of all
the major muscles in the body. In the water, womem perform many exercises that would be imposs$dri¢hem
on the land. Swimming is becoming more and moreaufapvith women and, in the future, many women dedb
join this type of fithess program [7, 11, and 13].

Several studies have been conducted to determiretheth water exercise produces benefits for the wome
participants. Takeshima et al. (2002) conductetldyson women and reported that swimming helpeninfarove
the cardiovascular fitness, muscle strength, poagility, flexibility, pulmonary functions, and bdal lipids of the
women [14]. Wininger (2002) and Wantanabe, Takeahi@kada, and Inomata (2000) conducted studiesoonew

in swimming programs and concluded that swimminltpéxe to reduce the rate of obesity among the ppatnts
[16,17]. Swimming trainings would cause decreasdady composition factors such as body mass, bodysm
index, body fat percent and waist circumference8]2ln conclusion, water exercises, such as swimmirgpeany
positive outcomes that can be attained from thimfof exercise, including physiological, psychokaj and other
benefits. Swimming is a form of exercise that hétpgcrease strength, endurance, flexibility, fitriess levels.

Therefore, according to the previous studies resitlseems that combined training included aerahit anaerobic
exercise training has better effects on cardiovasditness and aerobic fithess. On the other hardicise training
and physical activity modified body composition tfas, but the influences of different types of eksgs and
combination of them on body composition factors hargly been investigated. Swimming training isoatsore
interesting and easier for women compared to otiperts and exercise training methods. There wastudy
executed considering combination of aerobic aneéeidc swimming training effects on body compositfactors.
Therefore, the purpose of this study was determimed compared of effects of 8 weeks swimming coetbin
training included aerobic and anaerobic swimmidgning on body composition factors in academic ll@tblete's
women. Whether, the 8 weeks swimming combined itrgiincluded aerobic and anaerobic swimming trajnin
have any effects on body mass, body mass indekaahyl fat percent in academic level athlete's women?
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MATERIALS AND METHODS

The purpose of this semi quasi study was to detexdhand compared of the effects of swimming contbiraining
included aerobic and anaerobic swimming trainingpoody composition factors (body mass, body massxraihd
body fat percent) in academic level athlete's wanZnhsubjects randomly selected from 30 voluntedrealthy
academic level athlete's women (20-25 years) basedimerican College of Sports Medicine and Physkaalvity

Rating Questionnaire in Islamshahr branch of Istaizad University (Tehran, Iran). This subjects damly
divided in two groups such as, Training (n= 10) &uhtrol groups (n= 10). All the subjects were nfed of their
rights to anonymity and confidentiality. The Ingtibnal Review Board for Human Subjects at the ersity
approved this study. In order to participate in #iedy 20 the subjects signed an informed consant.fAt the
onset of the study, the subjects were informed ath@upurpose of the study. They were told thatrédseilts would
help researchers to develop better strategiesnipraving methods of obesity treatment. The reseatatly was
conducted at a local indoor swimming pool in théeversity.

The independent variable was 8 weeks swimming coetbiraining included aerobic and anaerobic swingmin
training based on progressive overload trainingigypial. Training program was based on Associatibrsport
Sciences guidelines and it was adjusted by subjettysical condition, gender and age. Training @ogwas
performed for 8 weeks, 2 days/week and 60 min/ .dagsal time of training program divided as warmimg (15
min), swimming program (40 min) and cooling downr{Bn) at the morning of days (8 — 9.30 am). Trainin
program was started at 55% of Heart Rates ResetR&) at the beginning week and 85% of HRR at las¢ky
Subjects eating habits and other daily physicaviggtn groups didn’t change. Dependent variableduded body
composition factors such as body mass, body maex iand body fat percent measured after 12 houessthg, 7-

8 am, in clinical exercise physiology laboratorybaginning and the end of training program in geugeart rate
was measured by used a polar heart rate monitaty Bx percent was calculated by Jackson and Palgickfolds
equation (three point methods included; chest, at@hoand thigh skin folds) by used Harpenden Ca[ip&f. Body
mass index was calculated by Quetelet index [1B].order to determine whether there were any siity
significant differences in the body compositiontéas of subjects during training program, a twdehindependent
samples t test was used for comparing of body caitipn factors means between the training and obgtoups.
The body composition factors means in pre test post test of each group compared with a two-tageded
samples t test. The normality of the distributiovd d&aomogeneity of variances tested with Kolmogo&mirnov
and Levene's tests respectively. Significant lewrehsl tests were £0.05.

RESULTS AND DISCUSSION

Table 1 showed the Means and Standard DeviatiorS@)-of the variables and the results of statistiesis in pre
test and post test of groups (Training vs. Contidigan differences of body mass (T: 61.5 + 5.4Qis68.1 + 5.2
kg) between groups in post test were significant (0001**). Decrement of body mass in pre test (68%.6 kg)
and post test (61.5 * 5.4 kg) of training group evsignificant (p< 0.001**). Mean differences of body mass in pre
test (69.5 + 5.8 kg) and post test (68.1 + 5.2 dggontrol group were not significant. Mean diffeces of body
mass index (T: 23.4 + 2.2 vs. C: 25.3 + 2.5nkQ between groups in post test were significant (p.001*).
Decrement of body mass index in pre test (25.214gm?) and post test (23.4 + 2.2 kg?) of training group were
significant (p< 0.001**). Mean differences of body mass indeyie test (25.6 + 2.6 kgi?) and post test (25.3 +
2.5 kgm™) of control group were not significant. Mean di#faces of body fat percent (T: 20.2 + 2.3 vs. C122
3.9 %) between groups in post test were signifi¢arnt 0.006**). Decrement of body fat percent ire pest (22.1 +
3.5 %) and post test (20.2 + 2.3 %) of trainingugravere significant (p =0.002**). Mean differencafsbody fat
percent in pre test (22.4 + 3.2 %) and post teatl(2 3.9 %) of control group were not significant.

Table 1. Means * Standard Deviation (M+SD) of theariables before and after training in Control & Training groups (P<0.05).

Variables Group | Before Training| After Training Sig
Body Mass T 68.445.6 61.5#5.4
(kg) 68.1#5.2 | <0.001*
Sig c 69558 <0.001*
Body Mass Index] T 25.2+2.1 23.44+2.2
(kg.m?) 25.3+2.5 <0.001*
Sig c 256226 <0.001*
Body Fat T 22.1+£3.5 20.2+2.3
(%) 22.1+3.9 0. 002**
Sig c 22.4£3.2 0. 006"

The results of this study indicated that 8 weekswimming combined training included aerobic andeanbic
swimming training based on progressive overloathitig principal was significantly decreased bodysmabody
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mass index and body fat percent. These resultsateti that 8 weeks of aerobic and anaerobic swigtnaining
modified body composition factors and corrected plagern of obesity in academic level athlete's wonirhe
results of previous studies indicated that incremoéiphysical activity levels and Vax-indused exercise training
modified body mass, body mass index and body feteme and decrement of obesity rate in femalesrdédeent of
body mass, body mass index and body fat perceatademic level athlete's women in this study reduftom
aerobic and anaerobic swimming training or comlimabf them. Primary levels of body mass, body miadex
and body fat percent and intensity, duration apesyof physical activity and exercise trainingianportant factors
that affect body composition factors [18ndurance training such as aerobic swimming iner@agximum oxygen
consumption, number, size and density of mitochiandnd oxidative enzymes. On the other hand, abaero
training such as anaerobic swimming increased rogitfiproteins and muscle mass. Therefore, aembicming
increase the rate of fat catabolism and anaerobimming increase the amounts and duration of féakmaism
(increased the muscles fiber and fatigue threshdligse structural and functional changes in bgdtesns resulted
to increased aerobic energy expenditure and fat. Bidrerefore, the amounts of body fat, body sizt laody mass
were decreased. These results indicated that kEmngphysical activity, exercise training, and cometof swimming
training have beneficial effects on body mass, bodgs index and body fat percent.

CONCLUSION

Therefore, the results of this study indicated #ateeks of swimming combined training includedodér and
anaerobic swimming training based on progressiverload training principal were significantly decsed some
factors of body composition in academic level ggitewomen. Swimming combined training includecbb&r and
anaerobic swimming training in this study has biemf effects onbody mass, body mass index and body fat
percent in academic level athlete's women.
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