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ABSTRACT

This study aimed to determine the relationshipsvbeh Maximal oxygen consumption percentage inicglab
maximal heart rate percentage as two exercise sitgrindexes in none-trained obese adults’ menngduciycling
and comparing to ACSM guideline. Thirty none-trairebese men (35-50 aged, BNB0). For this purpose, 34
adult obese male completed an incremental maxiweicése test on cycle ergometer. Heart rate andjeryuptake
measured in each stage and maximum out put of pobt&HRmMax, %V0O2max calculated by HR and VO2 walue
of each stage used for measure. Individual linegressions used for determine relationship betweédRmax and
%V0O2max in all stage. The data show that %HRmasuseRetVO2max relationship in difference with ACSM
guideline during exercise test. But, this relatigncloser in later stages of protocol. So that, tlsues of two
indexes is equal in last stage of exercise protd8aked on this data and to support some otheriesudur study
show that the pattern of %HRmax versus %VO2masioelan obese men is difference with ACSM guidetives
prescript for healthy people. It seems that relasioip pattern between exercise intensity indexesildhbe
determined in each different population by directly
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INTRODUCTION

Exercise intensity is the most important constitueh effective sports - rehabilitative exercises improving
cardiorespiratory fitness in healthy individualspatients suffering some form of deteriorated aarascular fitness
motor disabilities [1]. Every optimal training pn@gn intended to improve cardiovascular fithess ddpeon such
factors as intensity, volume, frequency, duratiowd ananner of exercise training and the prescriptiénan
appropriate training program requires to deterntive accurate level of intensity based on each efitdices of
exercise intensity (% HRmax, % VO 2Max, % VO 2Reser% HRR, Borg scale) with due consideration @& th
factors affecting them. Research findings sugdest éach of these indices, depending on certagc@fe factors,
represent different ranges of exercise pressuri@glar specific exercise [2, 3]. For example, tospribe exercise
intensity in healthy subjects, American collegeSplorts Medicine (ACSM) reports 70-85 (%) of maximbheart
rate (% 70-85HR max) as being equivalent to 60-8f%maximum oxygen uptake (% 60-80VO2 max), but the
findings of David and Swain were inconsistent WRESM guidelines [4]. The percentage of maximum hear
rate (% HRmax) method is widely prevalent in prisog exercise intensity for the healthy population
[5]. Maximum oxygen uptake percentage (% VO2Max)y& another method of prescribing exercise intgnsi
[6]. However, there is always the question whetpeescribing or designing a training program based o
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indicators of (% HRmax, % VO2Max) should follow ARISmodel in all populations, whether healthy or siok
such various factors as the physical fithess leagt, sex, type of disease or drugs used, in tigtart the likeness
pattern of these two indicators of exercise intgnén this regard, some recent studies assertibspite reasonable
accuracy in the pattern of relationship betweentie exercise intensity indexes (% HRmax, % VO2méeased
on ACSM guidelines, this sameness pattern is ngliggble in individuals with motor disabilities, @rsome
diseases like chronic obstructive pulmonary disegsastic patients and the elderly [7,8,9,10].

There is also this question whether the people \eith cardiorespiratory fitness due to certain déssaor other
similar effective factors should be treated in $hene manner when prescribing exercise intensitgxirad healthy
individuals or the should follow a particular patte

However, some studies maintain that the level oficeespiratory fitness is among the confoundingdes in the
model of correlation of indices of exercise intgndill, 12]. Some other studies also suggest tleatirte of
cardiorespiratory fitness would change the cori@bapattern of these indices and to determine thercpriate
exercise intensity based on any of these indiceis torrelation pattern should be studied direftf3,14]. Research
findings suggest that obese and sedentary indildqaassess low cardiorespiratory fitness [1]. Tfogee the aim of
this study is to determine the correlation pattefnthe two indices (% HRmax, % VO 2Max) in non-atid
obese male adults (BNH 30).

MATERIALS AND METHODS

The study population consisted of obese male adul&veh city. The sample included 30 obese méétsawith
BMI of (BMI >30) in the age range of 35 to 50 who were randoselected in order to participate in this
study. The subjects are non-athletes, nonsmoket$iame no orthopedic abnormalities. To measuret mate and
to determine the correlation pattern of exerciseensity indices, YMCA ergometery test was conducted
ergometer bike (Tunturi, E604) [15]. It was emphadito all subjects to avoid any physical heavyiygtfor 48
hours before performing the test. At first, restimgart rate (HR) was recorded after 15 minutesesf in sitting
position. In the warm-up stage, the subjects pedafer 1 min on a cycle ergometer with no
workload. YMCA exercise test is a standardized tiest is done without rest in form of successiagss and after
completion of each stage the workload is increagainst the previous step. In the last 10 secohdaah stage,
heart rate is recorded using a Polar Heart Rateitbtot©Oxygen consumption (VO2) in each stage iswated
according to the related formula. The final heaterof test is also recorded once the subjects ktoygped
exercise. The data related to heart rate and VO&ed to calculate the percentage maximum heaet(¥at
HRmax) and the percentage of maximum oxygen upgEk€ O2max) in each stage. At the end, after cdlhgcthe
data on HR and VO2 in each stage, % HRmax and %mwR2f those stages are calculated in tests acelatéd

in all the tests and to determine the correlaticodeh between these two indicators of exercise gitgrinear
regression analysis is used in SPSS environmdintdahe regression model of these two indicators.

RESULTS

The main objective of this study was to determihe telationship between two exercise intensitydattirs
(% HRmax, % VO2max) in obese male adults. Sta#iktimdings showed that the maximum oxygen uptake i
obese men participating in this study was 31+3 gfifin. Also the correlation model between the valoé the
indices of% HRmax and % VO2max at any level or ay atage of the test was linear and significane Th
regression equation of these two exercise intemsitigators is (%VO2max = 1.61 x% HRmax - 58.4).

The present study was aimed at determining thesleion pattern of the two exercise intensity ineeo HRmax,
% VO 2Max) during exercise on an ergometer cychggpbese male adults. The results showed thatdirelation

pattern of the said indexes for the purpose ofqifimg an exercise program in obese adult males twasome
extent inconsistent with the ACSM guidelines. Thke rof regular exercise to achieve health benefitd increased
energy expenditure in treatment of obesity and ltdigss is well acknowledged in these individudl$][ Hence in
addition to the type of exercise, duration, frequyeand the intensity of exercise are of particiaportance for
designing prescribing an efficient and safe trajrpnogram appropriate to the intended targets imabsubjects or
obese patients [14, 16]. Proportional to the daratind frequency of training, several different svéyr prescribing
exercise intensity to enhance cardiorespiratonefis of healthy subjects and patients are propmgddCSM [17,

18]. In this regard, measurement of oxygen consiomgi/O2) is known as the best physiological parenéo
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prescribe and monitor exercise intensity [19]. Witéa possible to record VO2 during exercise, A&SM prefers
the method of administration and control of tragintensity, % VO 2Max as the primary method [16].
VO2 measurement and recording during the trainimggam is, however, difficult and costly [19]. lases where
the recording the values of VO2 is not possible,ttho methods of % HRmax and % HRR have been peapby
the ACSM [20]. On the other hand, due to the limetationship between V{and heart rate (HR) during exercise is
also applicable to use target heart rate to comxelrcise intensity based on oxygen consumption 19§ The
findings of Strath et al show that after alignmehtage and fitness level, heart rate is an accyvegdictor for
measuring energy expenditure (VO2) which increasmsurrence of exercise intensity indices [21].,Badme
sources assert that the body's fitness level, gereder, type of disease and the mode of drug cqrtsumeach
cause the linear relationship between HR and ¥O change [1,9,12,14], and this in turn manipdate
the ACSM guidelines on relationship between the ¢éxercise intensity indicators (% HRmax,% ) and other
indexes of exercise intensity.
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%V0O2max = 1.61 x %HRmax — 58.4
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Fig 1; The regression liner pattern between %VO2maxand %HRmMax during
ergometery exercise in adult obese males

In this context, some studies suggest that thedsva person’s cardiovascular or initial fithetse larger is the
difference between these exercise intensity indisaand increased cardiovascular fitness causeslitfezence

between these indices to diminish at any levehtarisity of physical activity [14, 13]. Some stuglreport a closer
relationship of these indicators in individuals lwhigh levels of physical fitness. Tolfrey et apoet a significant
linear relationship (R = 99) between the VO2-HRelite athletes [22]. Initial laboratory studies shthat 6 months
of aerobic exercise in the elderly increasing g dy 18 percent made the relationship between esesintensity
indicators a lot closer [13, 14]. Jakicic’s stuatyobese adults also supports this theory [14].

Recently, some studies have shown that the rekdtiprbetween % HRmax and % VO2max in healthy stbjec
designed by the ACSM guidelines is not applicabledertain diseases and patients with movemenbitiisss [7,

8, 23]. Extensive studies have been conducted sigmiag and prescribing training programs with appiate
intensity based on any of indicators of exercigerigity (%oHRmax and %VO2max) and determining theetation
model between these indicators in patients withagety of diseases such as chronic heart failusg, [@hronic
obstructive pulmonary [6,25], heart disease (2&jbetes [27], and motor disabilities [22], and timelings of most
of them are inconsistent with the ACSM guidelinestre correlation of these indicators in healthlyjects and they
often point out that to provide efficient and effee training program in rehabilitation exerciséise relationship
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between exercise intensity indicators in each disehould be investigated directly and separdtellyexample, the
findings of Bernard (2008) showed that the degréeolmesity disturbs the pattern of relationship bestw
% HRmax and %VO 2Max in obese individuals, espbcidliring moderate intensity exercise [1] and whigrs
not possible to measure YQs far more appropriate to use the % HRR methad #6HRmax [1].

The findings of this study on obese male adultsadse to some extent consistent with the study efmBrd et

al. These findings suggest that in low intensitid® correlation model between the % HRmax and%
VO,uax SOmewhat varies with the ACSM guidelines. As thelihgs showed that in lower-intensity exerciseatay
level of exercise intensity in terms of %V, the numerical values of %HRmax in the presertysture far higher
than the values provided by the ACSM. For example ACSM has reported the intensities of %40-60Vagms
being equivalent to %55-70Vo2max while this studyserved the intensities of %40-60VO2max as being
equivalent to %61-74Vo2max. However as the intgrafiexercise gradually increases the numericalesdf these
two indicators become closer to each other andviothe pattern of the ACSM guidelines.
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