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Abstract

Regular physical activity is an important compongfitealthy lifestyle providing many
beneficial effects such as improving physical fseenhancing muscular strength, increasing
endurance, promoting well-being and protecting rgjatardiovascular diseases, cancer or
diabetes. Not lesser important is the role of @germ the prevention and treatment of
overweight and obesity. An important element iolegy of obesity seems to be inability to
oxidize lipids. We rewieved factors influencing étidation during physical activity such as
exercise intensity aimed to enhance its effectvamweight or obese people. Many studies
support the use of exercise as an ideal weightsimategy, mainly in combination with
dietary restriction. Some exercise programs fagrtmve significant weight loss changes what
may be caused by low adherence to the training., Neeresting, non-stereotype and
individualized exercise programs such as dancelgh@ufound to improve adherence to the

regular physical activity and consequently to presrgeneral health.

Key words: exercise, physical activity, fat oxidation, pretien and treatment of obesity,

dance

Introduction

Results of many reviews support the use of exeasse weight loss strategy, particularly
when combined with dietary change. Regular physicaVity induces favorable metabolic
changes in muscle and adipose tissue and thus pFsmse of fat as energy source instead of

storing it. Some researchers indicate that exernegeven improve appetite control,
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although further studies need to be continuedimdrea (Keim et al. 2004; Blundell et al.
2003; Waden et al. 1997). Nevertheless, it's imgurto say that the benefits of exercise
extend far beyond weight loss. Exercise is assetiaith improved cardiovascular disease
risk factors (Peréz 2008; Fang et al. 2005) sudaawable changes in lipid and lipoprotein
profile (Kelley et al. 2004, 2005, 2006; Grandjedral. 2000; Varady and Jones 2005;
Halverstadt et al. 2007), reduction of hypertengléamer et al. 2006), improved insulin
sensitivity (Ligibel et al. 2008) and lowered blogidicose level (Miller and Dunstan 2004;
Derouich and Boutayeb 2002; Prior 2007) even itwedght is lost.

Seeing that prevalence of obesity is rapidly risingh an estimated 50% of adults in
the USA and some European countries being overw@diigcths 2007), increasing number of
medical and surgical interventions is used to pnewve treat obesity-related disorders, in spite
of primary prevention of this widespread condit{etfawley and Dunstan 2008). When
speaking about prevention, it is important to statth children and adolescents because
obesity in young age usually leads to obesity mtadod and to consequent illnesses such as
hyperlipidemia, hypertension, abnormal glucoserémlee, psychosocial stigma and other less
common complications (Ltd B 2005). Regular aer@biercise decreases percentage of body
fat, increases aerobic capacity in children (Kelleg Kelley 2008) and adults (Lan 2008) and
generally improves the quality of life (Karvinenatt 2007; Levinger et al. 2007). Actually, a
negative association between regular physicaliactwnd feeling of depression and anxiety
has been documented (Goodwin 2003; Hoffmann anéhtémf 2007; Kerse et al. 2008).

Thus, this review emphasizes the importance ofots@lone or combined with
dietary change in the treatment and predominanttiteé prevention of obesity. The proper
intensity of exercise and the various effects otaimaism are discussed. The adherence to
the exercise program plays an important role imta&iing long-term effect, therefore type
of exercise which is creative, interesting and stameotype need to be found. We reviewed

the use of dance as intervention to prevent ot tre@rweight in the last chapter.

Health benefits of exercise

Regular physical activity is an important compongftiealthy lifestyle in children,
adolescents and adults. A huge number of compreteereviews concluded that exercise is
positively associated with improved cardiovasciitaess, skeletal health and psychological
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well-being (Trost and Loprinzi 2008). Recognizea@ltie benefits of regular physical activity
are presented in Figure 1.
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Figure 1. Health benefits of exercise (Keim e2804).

To understand how physical activity is associatétl this health effects, it is important to
define and understand the key terms. Physicaligc{RA) can be defined as any bodily
movement produced by skeletal muscles which resuteergy expenditure. Regular,
repetitive, planned and structured physical agtiwiith the aim to improve or maintain
physical fitness is called exercise (Griera eR@07). Physical fithess is body’s ability to
function efficiently and effectively in work andiseire activities and comprises of five
categories including cardiorespiratory fitness, aistrength and endurance, flexibility and
body composition (Wharton and Crum 2008; Polloclel998).

Practically all organs are stimulated by physicetivity in different ways. The

complexity of functional responses not only in arg@rimarily involved in the genesis of the
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muscular action but also secondary in maintainioghéostasis of the organism after an

exercise bout is illustrated in Figure 2.
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Figure 2. Functional responses of the whole orgamifier a bout of exercise (Vuori 2001).

When defining the amount of physical activity oemise, an important interrelation exists
between the dose of activity and the intensity laictvthe activity is performed. Dose
expresses total amount of energy expended in pdilyesitivities. Intensity can be seen in
absolute or relative terms. Absolute intensity dégs the rate of energy expenditure during
exercise and may be described as absolute worlaitsWer body mass, or more common as
metabolic energy turnover (MET, metabolic equivglébagerros and Langiou 2007;
Shephard and Balady 1999). MET is used to inditeeate of energy expenditure during
activity to resting metabolic rate (RMR). It is ailtiple of RMR given to a specific activity,
what enables us to compare the energy costs ofgalhgstivities among persons of different
weight and age (Keim et al. 2004). One MET is d ahresting oxygen uptake: 3,5 ml Q
per kg of body weight per minute) (Fletcher e28l01). Relative intensity of physical
activity refers to the relative percentage of madiaerobic power that is maintained during
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exercise (described as % of maximal heart raten K& % of maximal oxygen intake-
VOzmay (Table 1).

Tablel. Relative (%) and absolute intensities (ba@ta energy turnover in kcal/kg/h)
adjusted for various ages (adapted from Fletchat. 001).
Relative intensity Absolute intensity in METs (agen years)
. Young | Middle-aged| OlId | Very old
* (o) *% 0
Intensity | *VOamal%) | *HRmax (W) | 5030y | (a0-64) | (65-79)| (>80)
Very light <20 <35 <2,4 <2,0 <1,6 <1,0
Light 20-39 35-54 2,4-4,7 2,0-3,9 16-31 1,1-19
Moderate 40-59 55-69 4,8-7,1 4,0-5,9 3,2-4,7 29-2,
Hard 60-84 70-89 7,2-10,1 6,0-8,4 4,8-6,7 3,0-4,25
Very hard >85 >90 >10,2 >8,5 >6,8 >4,25

*VO 2max— Maximal oxygen consumption (amount of oxygengpanted and used in cellular
metabolism; influenced by age, sex, exercise haigiedity and cardiovascular clinical
status), ** HRnax (%)— maximal heart rate.

Exercise not only increases energy expenditurexduan exercise bout, some authors suggest,
that energy expenditure remains elevated even periad of time following exercise.
Returning to the pre-exercise metabolic rate cguire several minutes following light
exercise or several hours following heavy exer(lideta 2005). Speakman and Selman
(2003) reviewed short-term and long-term effeatxdrcise on RMR. Although the results
are still inconsistent, a persistent augmentatioRMR caused by regular exercise has been
found (Boreham and Murphy 2005).

The importance of exercise is accentuated in theratvrecommendations aimed to
improve fitness and endurance, regulate or managighty change body composition or

prevent various disease risks.

Role of exercisein both prevention and treatment of obesity

The relation between exercise and body weight cbném be evaluated from several
perspectives. From physiological point of view ve@ @accentuate the beneficial effect of
exercise on basal metabolic rate, fat cell sizedastribution or diet induced thermogenesis
(Speakman and Selman 2003; Redman et al. 200Qhé&lsgists may highlight the positive
effect of exercise on body image or self-conceg#tlihgs of well-being (Burgess et al. 2006),

and adherence to an exercise plan. Clinicians mmphasize the role of exercise in
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decreasing disease risk (Thompson 2009; Haskall 2007; Blair 1993) (Figure 3). The
beneficial effects are quite clear but there i atilebate about the amount (quantitative
aspect) and intensity (qualitative aspect) of ptaisactivity which is required either to

prevent weight gain in normal-weight populationt@induce and maintain weight loss in

people who are already obese or overweight (Bawzfad).

Exercise (40-50 % VOoma, 60 minutes/session, 5-6 sessionsfweek)

v
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Figure 3. Metabolic changes caused by regular esee(adapted from Vuori 2001).
TG- triglycerids, TCH- total cholesterol, VLDL- wetow density lipoproteins, LDL- low

density lipoproteins, HDL- high density lipoprotsjriLPL- lipoprotein lipase, TGL-
triglyceride lipase, LCAT- lecthin-cholesterol atrghsferase.

Physical activity as a prevention strategy

Increased prevalence of obesity resulted in thd tealentify interventions that prevent
weight gain. Data from population-based surveyslangditudinal observational studies
indicate that exercise may be an important strateggults of several intervention trials
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support the use of physical activity in the prew@ambf obesity, although the optimal dose and
intensity of performed exercise need to be evatug@takicic 2002).

Saris et al. (2003) presented in their article “Howch physical activity is enough to
prevent unhealthy weight gain” that following therent guideline for adults of 30 minutes
moderate intensity exercise 7 days per week is itapofor lowering health risks such as
chronic diseases including coronary heart diseadaembetes. However, for preventing
weight gain or regain, it is likely to be insufieit for many individuals. Although definite
data are still lacking, it seems that moderatensitg activity of approximately 45-60 minutes
per day is required to prevent the transition teraxeight or obesity. For prevention of weight
regain in formerly obese individuals even more,#Dminutes of moderate intensity activity
are required (Bauman 2004). The examples of va@aatisities and their intensities together

with energy expenditure are shown in Table 2.

Table 2. Rates of energy expenditures during varigpes of physical activity of adults
(Griera et al. 2007; Bhagavan 2002). *REE- reséingrgy expenditure.

Type of activity Ene;glyj/l tziaslsEE Kcal/7rr(1)|rl1< é;nan,
Sleeping, lying down REEXx1.0 1-1.2
Sitting, standing, painting, driving, laboratory rkp REEXL5 Until 2.5
playing instrument ' '
Walking (4-5km/h), shopping, working in the garage, REEX2.5 2549
playing glof or table tennis ' T
Walking(5.6-6.4km/h), cycling, skiing, playin

tennis,gs(kating, danci)ngy ) o P REEX5.0 5.0-74
Walking uphill with load, swimming, climbing, REEX7.0 75-12.0
playing basketball or football ' ' '

Blair (2004) also concludes that recommended 3Qtesper day may be insufficient for
some individuals. Persons, exercising 30 minutdg dad consuming appropriate number of
calories, but are still having trouble controllithgeir weight should implement additional
exercise up to 60 minutes per day or restrict th@oric intake. Furthermore, it is desirable to
extend aerobic exercise adding activities thatdhmitisculoskeletal fithess such as resistance
training and flexibility exercises at least twicevaek to promote maintenance of lean body
mass and to improve muscular strength and endurance

Changing sedentary habits into active, a long-t@pproach with slow start is
recommended. If the person is capable of follovdAgninutes training 5 days a week,
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additional training could be implemented. Spanishi&y for the Study of Obesity proposed

a pyramid of physical activities for adults presehin Figure 4.

TV, PC
game

<2 hiday

Stretching
Strength training

2-3 d/weel

Aerobic exercise (more than 30 minutes)
Running, swimming, aerobics, skating, tennis,
skiing, volleyball, basketball etc.

3-5 d/week

Housework, walking (with the dog, parking the car farther away)
playing with children, walking upstairs insteadusing lift
golf, bowling, using public transport

most days

Figure 4. Physical activity pyramid proposed by@gla Society for the Study of Obesity
(adapted from Griera 2007).

In conclusion, previous research on the relatignbleiween physical activity and obesity
demonstrate a clear association. The success obtiimlled exercise interventions indicates
an extremely promising area for prevention of alyeglowever, further studies are needed to
elucidate the specific effect of various typesxdreise and their intensities on the key
features of body weight regulation (Goran et al%349ill and Wyatt 2005).

Exercise alone as a weight loss strategy and biochemical mechanism of action

Weight loss occurs when a negative energy balanswintained for longer period of time.
The effectiveness of increased physical activitthwhe aim to lose weight is controversial.

Most controlled studies evaluating exercise aldr@sonly modest weight loss (usually 2-3
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kg) in the treated group compared to the contrtdi(B.993). Nonetheless, some reviewers
conclude that exercise alone appears to be langetfective as a weight loss strategy
(Votruba 2000), whereas other authors suggestettetise alone (Fontana et al. 2007) when
performed 60 minutes per day as recommended byRéfartment of Agriculture and
Institute of medicine quidelines, is useful regagiweight and fat loss (McTiernan et al.
2007). Borer (2008) suggests that when exercisapemented without any change in food
intake, a daily expenditure of 400 kcal producést doss that is about one third of that
expected on the basis of caloric deficit incurrgcekercise.

Shaw et al. (2006) reviewed a total of 43 randoohizentrolled clinical trials
examining exercise as a mean to achieve weighirigssrsons with overweight or obesity.
Twelve of them compared exercise with no treatnasrda weight loss intervention. The
influence of exercise intensity on weight loss &B® seen; with increasing intensity of
exercise increased also weight loss if participamrie not on a diet (Slentz et al. 2004).
Intensity of exercise is important also when conmgafat loss, hence low intensity exercise

does permit higher rates of fat oxidation than brghtensity exercise (Table 3).

Table 3. The relation between intensity of exereiseé fat oxidation (Borer 2008).

Intensity| Type of metabolic fuel providing energy (rate in %)

25 % | 90 % E fat oxidation derived from fat depdi3;% E liver glucose

65 % | 50 % E FFA (¥ fat depots, ¥z intramuscul3dr &2 % E mainly muscle glycogen

85 % | 30 % E derived from fat (% fat depots, %2 miwacular fat); 70 % glycogen

E-energy, FFA- free fatty acids; intensity- % ofximaal effort.

Choosing the lowest intensity of exercise to maxerfat depots oxidation is not realistic.
One would have to exercise for several hours aatléow intensity to produce a desirable fat
loss (Borer 2008). The optimal intensity of anatyifor weight and fat loss is moderate load
(50-75 % of maximal effort), achieving heart ravetween 141-165 beats per minute (20
years old men) (Bobrik 2009, conference proceeding)

Additional complications in using exercise to cestt loss include genetics, aerobic
fitness, body composition, health status and opesiige of an individual. Factors influencing

capacity to oxidize fat are shown in Figure 5.
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Figure 5. Various factors influencing extent of dapots oxidation during exercise (adapted
from Borer 2008, Venables 2005)* FFA- free fattydac

Effects of obesity condition and aerobic fithesseleon fat oxidation during exercise are

discussed in more detail in Table 4.

Table 4. Effect of obesity and aerobic fithesslmndapacity to oxidize fat (Borer 2008).

OBESITY CONDITION | fat oxidation

AEROBIC TRAINING 1 fat oxidation

Lower proportion of oxidative fibres arf

reduced mitochondrial mass in skeletal mus

nBlavours shift in the expression of oxidative

cfidses in skeletal muscles

Higher circulation of fatty acids (insul
resistance} reduced capacity of insulin

suppress adipose tissue lipolysis

iEnhances cardio-respiratory and circulatory

toapacities to supply oxygen to the working

muscle

High free fatty acids flux> production of
ROS*— shift from fat to CHO** metabolism

Increasing volume and improving functi

of mitochondria

| expression of adiponectin (adipose tis

hormone stimulating mitochondrial biogenes

suexpression of adiponectin stimulates

ib)ogenesis of mitochondria

*ROS- reactive oxygen species, *CHO- carbohydrates

One of the most important regulators of substratdation remains still exercise intensity.

Rominj (2000) studied substrate metabolism

durifpint exercise intensities in healthy

endurance-trained women. Carbohydrate oxidatioreased progressively with exercise
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intensity, whereas fat oxidation reflected an ite@hyperbola with the highest rate at 65 %
VOZmax-
Contribution of plasma free fatty acids, glucoseysoie triglyceride and glycogen stores

during various intensities of exercise are showRigure 6.
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Figure 6. Maximal caloric contribution of plasmadrfatty acids (FFA) and glucose and
minimal contribution of muscle triglyceride and ghgen stores in relation to
exercise intensity expressed as % of maximal oxygeake (Rominj 2000).

Votruba et al. (2000) discusses whether exercesegy without addition of some degree of
caloric restriction is a receivable weight loss. &gamining 11 studies, six showed some
amount of weight loss with exercise alone, fivedgta showed no change in weight. The
amount of weight loss differed markedly accordiodghte volume (intensity x duration) type
of exercise and length of intervention. In twoloése studies military recruits were used to
evaluate the effect of daily physical activity oeight loss, having to exercise as a full-time
job what is unrealistic for most subjects. Authoosicluded that there are limitations in these
studies because only very few studies examinedhah-intervention control. A diet only
control group was often used but authors failegh¢tude a non-diet and non-exercise control.
Another authors concluded that an important caiicelavas found, although exercise alone
does not provide effective weight loss, it couldyph key role in the maintenance of lost
weight (Zoeller 2007; Vuori 2001).

We can conclude that the degree of obesity orvesight is important when regarding
the outcomes of all studies examining the rolexefreise in weight loss process seeing that a
2-4 kg weight loss may be considered as a greaesadn a mildly overweight person (90

kg) but not in a case of an obese person weighgkdy. The results of weight loss strategies
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should be explained as a difference in BMI or ebetter in percentage of lost body fat what
can facilitate comparing outcomes of all trialsgiBlL993). Another complication in using
exercise alone as an obesity treatment is that rme@wveight or obese persons are too unfit
to maintain sufficient energy expenditure for longeriod of time to achieve negative energy
balance.

Obese people have generally lowered daily physic@bity and it may take several
months to become fit enough to exercise at requéesl to burn a significant number of
calories. Thus, addition of a diet to the exerpisEgram can help to achieve the negative
energy balance much sooner (Blair 1993; CatenraamtM/yatt 2007).

Exercise versus diet as a treatment of overweight or obesity

To compare the effect of a diet program with exardntervention, it is important to specify

the type of diet used. Many diet approaches haea peoven in weight loss strategies and all
of them have their own merits and also limitatiohsderson (2000) confronted eight popular
diets based on various principles using computalyars to predict their relative benefits and

potential harm. The main principles of these popdiats are outlined in Table 5.

Table 5. Main diet principles used in weight lossgrzams and their popular representatives
(Anderson et al. 2000).

The fundamental of the diet The popular representave of the diet

1 protein and fat| carbohydrate| Atkins diet, Protein Power, Sugart@ss Zone diet
1 fiber and carbohydrate High Fiber Fitness, ADA*cBange diet
| low fat Pritikin, Ornish diet

*ADA- American Dietetic Association.

While high fat diets may promote short-term weilgiss due to high satiating effect, the
potential hazards for worsening risk of atherosder override the short-term benefits.
According to analysis, individuals derive the gesatealth benefits from diets low in
saturated fat and high in carbohydrates and fileese components increase insulin
sensitivity and lower the risk for coronary headedse (Anderson et al. 2000). High

carbohydrate diet, especially, when rich in whoigmg is associated with decreased
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inflammatory markers and thus may protect agaiystesnic inflammation. In addition, this
type of diet appears to have a favorable effeattmiesterol levels (Liu 2008). To this
protective effect widely contribute dietary and eddiber which is thought to have several
positive mechanisms affecting our health. Promotibsatiation, prolonged feeling of
fullness, increased saliva and gastric productiahateration of gut hormones are believed
to help in weight management (Slavin 2005; Duti@&®0Health authorities and medical
societies also recommend a high-carbohydrateefaticted diet comprising of less than 30 %
fat,~ 55 % carbohydrates (25 % fiber) and up to 25 %rofeins for the treatment of obesity
(Hainer et al. 2008). Sacks et al. (2009) compé&vadenergetically equal diets based on
various principles in two years long randomizedtoaled trial. Seeing the results, the author
concluded that reduced-calorie diets result inicdilty relevant weight loss regardless of
which macronutrient they emphasize.

Shaw and colleagues (2006) reviewed ten trials eoim@ exercise and diet as weight
loss intervention in people with overweight or abesAuthors summarized that diet resulted
in greater weight losses compared with exerciseealacreasing intensity of performed PA
did not increase the weight loss if participantsevan a diet. In summary, diet restriction and
PA may provide comparable weight loss, when theyide similar levels of negative energy
balance (Donnelly et al. 2009). In most randomizedtrolled trials the energy deficit
produced by the prescribed exercise is far smibar that usually produced by dietary
restriction. When high levels of exercise were priégd, enrolled participants achieved
substantially greater weight loss comparable tseheho produced similar energy deficits by
caloric restriction. However, high levels of exeeimay be very difficult to achieve or to
sustain for overweight or obese persons.

Another issue is that change of adipose tissulkeddeian muscle mass caused by
exercise may be connected with the rise of weidtdtieads to difficulties in interpreting
results, mainly when change in body weight is thiy outcome. Studies involving body
composition show that exercise training improvegyboomposition often independently of
weight loss (Catenacci and Wyatt 2007). Loweredaral fat area as a consequence of
exercise training may help to prevent coronary theéiaease, lipid metabolic disorders,

hypertension and non-insulin dependent diabetesr@dt al. 2007).
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Exercise and diet versus diet alonein treatment of overweight or obesity

The reduction in energy intake general of spedifiaa amount of fat or carbohydrates plays
a significant role in reduction of body weight wheds intensively reviewed (Astrup et al.
2000; Roberts et al. 2002; Djuric et al. 2002; Dager et al. 2005; McMillan-Price et al.
2006; Shai et al. 2008; Sacks et al. 2009). Howeliets alone may have some
disadvantages. First, people generally stay omtefali the first few days or weeks and when
their lifestyle is not permanently changed, the Wasight is regained back. Diet itself reduces
basal metabolism and thus it may be more diffitmulbose weight. Moreover, weight loss
without exercise results often in flabbiness ingkim what may alter body image, especially
in women. Exercise combined with the diet tonesai@ss increases energy expenditure and
basal metabolism what is further connected with prercise energy expenditure (Petrofsky
et al. 2008).

The results of 11 previously conducted trials cormggthe effectiveness of diet alone
and diet combined with exercise reviewed Blair®3. He presented that the modest
additional weight loss of slightly less than 2 kagibeen found, what is consistent with
finding of even earlier extensive reviews. Authoncluded that exercise training results in
modest decreases in total and fat weight as wetl asiall increase in lean body mass weight.

Votruba (2000) wrote that exercise should enhanapeed up the weight loss process
by further increasing the amount of energy expenBedn though, from 13 evaluated
studies, she found only two which were able to shavincreased weight loss with the
addition of aerobic exercise to a reduction dibe Soncluded that the majority of studies
indicated no greater weight loss with the addittban exercise regime.

On the contrary, seventeen trials comparing exeioisombination with diet to diet
alone aimed to reduce weight in overweight or olpesyple have been studied by Shaw et al.
(2006). A low calorie diet was used for 11 tri@dpw fat diet for three interventions and a
combination either low fat or low calorie diet wased for three experiments. These studies
showed that diet plus exercise resulted in greaggght loss than diet alone.

Catenacci and Wyatt (2007) identified 17 randomizextrolled trials that compared
weight loss produced by food restriction combinethwexercise to food restriction alone.
According to the author, most studies suggestatiding physical activity to a diet strategy
tends to produce greater weight loss than diestyiction alone. However, in only two of

these studies the difference showed statisticaifsignce. Resistance training arm was also
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included in seven trials, but this intervention tedho greater weight loss difference between
exercising group and only dieting group. Theseifigd are consistent with results of
extensive meta-analysis of Miller et al. (1997) ethCatenacci and Wyatt also interpret in
their review. A meta-analysis combines the resafltseveral studies that address a set of
related research hypotheses (from last 25 yeareigiht loss research), normally done by
measuring effect size, using a form of meta-regpas®iet alone (-10,7 kg) and diet plus
exercise (-11,0 kg) were superior to exercise a{@d® kg) in weight reduction but there
were no significant difference between diet groapd diet plus exercise groups. The main

results of Miller's meta-analysis are shown in Eabl

Table 6. The main results of Miller's meta-analygisveying 25 years of weight loss research
(data are means = standard error of measurememimber of studies reporting
data for particular variable; BMI- body mass indé@)ller et al. 1997).

Variable Diet Exercise | Diet + Exercise
Weight loss (kg) 10,7+0,629+04 11,0+ 0,6
(n=269) | (n=90) (n=134)
Initial BMI (kg/m°) 349+0,6 264+15 348+1,0
(n=87) (n=27) (n=56)
BMI decrease (kg/M 40+0,4] 0,8+0,1 4,2+0,4
(n=53) (n=27) (n=43)
Initial % of body fat 385+0,9285+1,2 36,6+1,0
(n=56) (n=55) (n=42)
% body fat decrease 6,0+£1/03,5+0,5 7,3+0,8
(n=46) (n=56) (n=43)
Maintained weight loss at 1year (kg)6,6 + 0,5| 6,1 +2,1 8,6 +0,8
(n=91) (n=7) (n=54)
Study duration (weeks) 151+0209+1,8 13,4+0,7
(n=224) (n=76) (n=119)

The small effect of PA added to energy restrictivay be caused generally by low amount of
exercise prescribed in trials (mostly 1000-1500 bea week) when comparing with caloric
restriction in the diet (often 500-1000 kcal pey)d#&atenacci and Wyatt (2007) concluded,
that to be effective for weight management, exeroised to be prescribed and adhered to for
longer time to improve individual’s fitness to thmtint where he/she can perform enough

work and expend sufficient energy to cause weigbs.|
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Donnelly et al. (2009) pointed out that the amaafrgnergy restriction in the diet is important
when evaluating the effect of added exercise imoweight loss program. When the energy
deficit imposed by diet-only and diet plus PA araikar, weight loss is also similar. In
studies where energy restriction is not severafiseciation between diet combined with PA
and greater weight loss in comparison with diehalbas been found. When energy intake is
reduced severely, diet and diet plus PA tend te lsawilar results. Addition of PA to a
severe diet restriction may result in metabolicptiathons that diminish any additive effect of
the exercise on weight loss. In summary, it sedmatsghysical activity increases weight loss

in combination with diet restriction mainly if tmestriction is moderate, not sever.

Dance in the prevention and treatment of overweight and obesity

Many trials indicate that there is a weak adherdadbe exercise activity and completion of
weight loss programs. Poor adherence to a givertisgeprotocol might be one of the main
reasons why randomized controlled trials fail twdfaan association between physical activity
and weight loss or weight maintenance (Catenaatidpatt 2007).

Using attractive and creative physical activity @his not stereotype and monotonous
may improve attendance to the exercise program aftenthe weight loss period and help to
maintain lost weight. Dance with its myriad formayprovide physical activity with varying
intensity (Table 7). We reviewed interventions bildren and adults where dance as

exercising activity was used either to prevenodreat overweight and obesity.

Table 7. Energy expenditure of various types ofcdaaxpressed as MET (metabolic
equivalent) and kJ /kg /h (Fletcher et al. 2001 utean 2005).

MET | kd/kg/h | Type of Dance
3,0 13 Slow ballroom dancge
5,5 23 Fast ballroom danc

(D

55 23 Square dance
6,0 25 Aerobics
6,0 25 Ballet
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Dance classes for children and adolescents

A few controlled trials was undertaken to evaluhtepositive effect of dance classes helping
students maintain or reduce weight, improve selégation and body image or reduce the
risk of obesity and its associated co-morbidities.

In 1995 designed Flores a small-scale controllieditty determine the effect of
“Dance for Health”, an enjoyable school-based aerekercise program for low-income
Afro-American and Hispanic adolescents. 110 boykgiris aged 10-13 participated in an
aerobic-dance pilot program three times per weeknbites for 3 months. To keep the
students from getting bored, different types ofydapmusic was used during intervention.
The study provided other advantages such as mimgeded skills (dancing skills improve
with practicing), non-competitive activity with romes which don’t repeat; minimal
equipment requirements and possibility for ovenlegjudents to participate. The program
was associated with significant decrease in BMI la@ait rate, favorable changes in the timed
mile run and with attitudes toward physical activin summary, Dance for Health has
proved to be an effective program to improve fimasd reduce weight in adolescents.

Similar pilot intervention to prevent excessive gigigain among Afro-American girls
was designed in Stanford, California (Robinson.e2@03). The acceptability and potential
efficacy of after-school dance classes and a fabalsed intervention to reduce TV watching
was tested in 12 week randomized controlled talhce classes were chosen because they
provide opportunities for immediate positive effestich as having fun, belonging to the
group, discovering the cultural meaning of the @azed at the same time classes provide
sustained bouts of moderate-to-vigorous physidaliac Besides, girls were familiarized
with cultural and historical importance of tradited African dance in which many popular
dance styles have their origin. Results suggesuila in the treatment group tended to have
lower BMI and waist circumference at follow up coemgd to the control group. Moreover,
increased after-school physical activity and reduegevision, videotape- and videogame-
use was recorded and high satisfaction rating wheeed. Summarizing all benefits, dance
classes represent a practical and adaptable striaiegromoting physical activity in girls
(Robinson et al. 2003). After successful pilot stud2002, two-year community- and family-
based intervention was designed to reduce weightigdow-income, pre-adolescent Afro-
American girls. The baseline data of Stanford tnah BMI as main outcome measure have

already been published, showing that large propoi this community-based sample can be
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considered at risk according to their high body sriadex and fasting total cholesterol
(Robinson et al. 2008).

Burgess et al. (2006) studied the impact of 6-waszkbic exercise on body image and
self-perception. The results revealed that padiodm in the program significantly reduced
body image dissatisfaction (attractiveness, fedingstrength and fithess) and enhanced
physical self-perception (body attractiveness, mayself-worth). The benefits of aerobic
dance teaching could be attributed to weight lossrauscle toning that created a perception

of feeling less fat, more physically fit and attrae.

Dance as a prevention and treatment strategy for adults

There are only few studies evaluating the effectanfce in the treatment of overweight or
obese adults we are aware of. Several studiessasktige impact of commercial aerobics
classes, such as bench stepping or traditional dosuigh- impact aerobic lessons (Okura et
al. 2007; Andersen et al. 2002; Andersen et al91%@aden et al. 1997). Fewer trials were
conducted to evaluate dance in their more traditisray and its health benefits (Kreutz
2008). Dance in any form involves body, emotion amidd and may promote well-being by
various physiological processes, reduce injuryeake and stress (Hanna 1995).

The positive effect of low impact aerobic dance borad with the diet on body mass
index and percentage of fat connected with incr@aaerobic power have been found in 60
mildly obese middle-aged Japanese women (Shimaet@to 1998). Okura et al. (2003)
evaluated the effect of exercise intensity combiwét diet on physical fithess and risk
factors for coronary heart disease in 90 sedentargen. Low intensity exercise was
represented by walking, high intensity by aerol@oak (bench stepping). The change in BMI
was -4,2 + 1,2 kg in the dancing group, -3,7 £Kigin walking group in comparison to diet
only group -3,1 + 1,3 kg. Waist circumference (anding group) and percentage of fat mass
were also significantly lower in both exercisinggps in comparison to diet only group. In
later research, 67 overweight subjects with metalsghdrome underwent 14-week treatment
with low caloric diet plus aerobic exercise (DE)diet alone (D). The average weight
reductions in the D group and DE group were 6,@rd 8,8 kg respectively. Important
reduction in visceral fat area was found in exengigroup (53%) in comparison to a 24%
reduction in diet only group. According to the aurl) the results suggest that adding aerobic

exercise training to a dietary weight reductiongpemn further reduces visceral adipose tissue
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and improves CHD risk factors compared to diet @l@ven if the weight reduction is the
same with either treatment (Okura et al. 2007).

The influence of church-based culturally specifance intervention aimed to decrease
obesity measured as body fat and BMI in Afro-Amamievomen has been evaluated. 8-week
dance intervention was choreographed to gospelotwgse a week and revealed significant
differences in BMI and % of body fat between treattrand control group (Murrock and
Gary 2008).

Petrofsky et al. (2008) studied the effect of ambhie dance video together with a diet
program on cardiovascular fitness, body composiioth weight loss in 60 females. Two one-
hour long aerobic dance videos were alternated @aghor a total of 10 days, combined with
a calorie restricted diet. The program created tdass in average of 2,1 + 0,6 kg and 3,0 +
1,1 fat decrease. Girth at the waist was reduc@dsa 1,1 cm. A psychological motivation
was used in the study as additional factor. Becatiaadesire to excel at dancing, this
program was meant to inspire women to get fit a®dl §ood. High level of compliance was
found through exit interviews, reporting that sutgenot only lost weight but they also
looked forward to the dance video each day. Thgnara involved both muscles used for
anaerobic and cardiovascular training, the bodytmasd and strengthened and general
fitness of participants was improved.

Cultural activities including dance have often beenceptualized as enhancing well-
being as well as promoting mental and physicalth€&reutz 2008). There are many
physical activities that children can learn at sthbut only a few of them — such as walking
and dancing are likely to help them to keep acitteude life-long until old age (Tanas and
Renzo 2006). A wide variety of exercise classedfered today to help people become fit
and control their weight, from the 30-min circugihing to very trendy hip-hop or belly-
dancing (Christensen and Kushner 2006). Danciag @agreeable and inexpensive activity,
practicable at every age, season and time, esjyewith friends in free time with huge
benefits, including treatment of overweight or ayeanas and Renzo 2006).
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Conclusion

Increased prevalence of obesity resulted in thd teelentify possibilities how to prevent
unhealthy weight gain. Exercise, combined withatgithange and performed at moderate
intensity for longer period of time, may be an imtpat strategy how to loose or maintain
weight. In addition, large number of other benealigffects of exercise are known, including
improved physical fitness, lowered cardiovasculaease risk and reduced liability to
diseases such as colon cancer, hypertension atdglExpressive promotion of
psychological well-being, reduced feelings of depr@n and general improvement in quality
of life is connected with regular physical activiyance seems to be efficacious type of
exercise to prevent obesity of wide population régss of their age, gender or level of

physical fitness.
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