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PRE-SEASONAL PREPARATION PERIOD, TRAINING ADAPTATIONS AND
HORMONAL RESPONSES IN YOUNG HIGH-LEVEL SOCCER PLAYERS

M. Hadjicharalambous
University of Nicosia, Department of Life & Health Sciences,
46 Makedonitissas Ave., P.O.Box 24005, Nicosia, Cyprus, 1700.

Abstract

The present study examined selected hormonal and neuroendocrine responses and their
association with physiological adaptations to 8-weeks of pre-seasonal preparation training
in young male soccer-players. All anthropometric measurements, physical fitness
components and hormonal responses of eighteen (n=18) young well-trained soccer-players
were evaluated in three occasions: a) at base-line, b) immediately prior to the initiation of
preparation period (pre-conditioning) and c) 48-hours following the completion of the 8-
weeks’ training program (post-conditioning). Total insulin-like growth factor 1 (IGF-1),
growth hormone (GH), serum testosterone (T) and cortisol (C) and T:C ratio were not
different (P<0.05) between assessments but serum prolactin (Prl) (P<0.001) concentration
was significantly lower at post-training period. Body weight, body mass index (BMI),
resting systolic and diastolic blood pressure and sit-and-reach flexibility all were not
different among measures (P>0.05) but maximum heart rate (HRnax) (P<0.05) was
significantly lower at post-conditioning evaluation. Body fat percentage (%) (P<0.001) was
lower and aerobic capacity (P<0.001), leg explosiveness (P<0.001), and muscular
endurance [1 min-sit-ups (P<0.001) and 1 min-push-ups (P<0.05)] were significantly
improved by the end of preparation period. No correlations were observed between serum
IGF-1, GH, T, C and Prl and the physical fithess components, which all were examined
separately. The present study suggests that although the soccer-specific pre-seasonal
training improved fitness components of young high-level soccer players, several selected
hormonal responses (total IGF-1, GH, plasma T and C and T:C ratio) were not influenced
with the exception of the reduction in resting plasma Prl concentration. Consequently, this
response may reflect an increase in brain serotonergic system adaptations and/or tolerance
to intense soccer pre-seasonal training.

Key-Words: Preparation period, hormonal responses, adaptations, young soccer players
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MPOMNONHTIKEZ NMPOZAPMOrEZ KAI OPMONIKEZ ANTAMOKPIZEIZ ZE YWHAOY
EMINEAOY NEAPOYZ NOAOZ®AIPIZTEZ 2THN NMEPIOAO NPOETOIMAZIAZ

Xar{nxapaAaunoug M.
Tunua Emotnuov Zwng & Yyeiag, Mavenothiuio Aseukwaiac,
MakedoviTiooag 46, P.0.Box 24005, 1700, Acukwaia, Kunpog,.

NepiAnyn

H napoloa peAETN €EETACE EMIAEYUEVEC OPHOVIKEG AVTAMOKPICEIC KAl TNV OXECN TOUG HE TIG
(PUCIONOYIKEG NPOCAPHOYEG MOU ENIPEPEI Eva NPO-AYWVIOTIKO NPOYPANHA MPOETOINACIAG
OKT® €PROOMAdWY, €PApPUOCHEVO O veapoUc nodoo@alpioTeC. Ta avOpwnOPETPIKA Kal
(QUOIONOYIKG  XApaKTNPIOTNKA Kal Ol OPHOVIKEG avTanokpioel OekaoxTw (n=18)
nodoo@aipioTwy, agloAoynobnkav o€ TPEIG DIAPOPETIKEG NEPINTWOEIG: a) 3 €RDOPADEC PETA
TO TENOG TNG nNodoaPalpikng nepiddou, B) APECWS NpIv TNV Evapén TnG NposTolhaaciag yia
TNV véa nodoo@alpikn nepiodo, Kal y) 48 wPeg META TNV OAOKANPWON TNG NPOETOILAaCiac.
Ta eningda Tng IvoouAivng Tou au&nTikoU napayovta (IGF-1), TnG au&nTikng oppovng (GH),
NG TeaTooTePOVNG (T) kal kopTICOANG (C) kal 0 Aoyog Toug (T:C) Oev diEpepav onuavTika
(P<0,05) PETAEU TwV EKTIUNCEWV OMWG Ta enineda Tng npoAaktivng (Prl) ATav onuavTika
(P<0,001) xaunAoTepa oTO TENOG TNG NPOETOINATiac. To owpaTikod BApog, o deikTng palag
OWUATOG, N CUCTOAIKN Kai dIacTOAIKN apTnpIakn niean nPeWiac kai n eUAUyIoia KaTw akpwv
Oev OlEPepav HETAEU Twv TPIWV HeTpnoswv (P>0,05). H péyioTn kapdiakr ouxvoTnTd
(HRmax) NTav XaunAotepn (P<0,05) aAAa@ aepdPia ikavotnTa uwnAotepn (P<0,001), ToO
OWMATIKOU Ainoug peimdnke (P<0,001) kal n KPNKTIKOTNTA TWV KATW AKPWV KAl N HUIKA
avtoxn PBeATiwBnkav (P<0,05) oTo TENOG TNnG nNposTolhaciac. Aev napartnpnoénkav
OUOXETIOEIC JETAEU Kapiag e€eTaldpevng opuovne ME Kavéva ano Ta sEeTalopeva oToIxEia
(QUOIKNG KATAOTAONG. ZUMMEPAVETE OTI, AV Kal N nePiodog MposToluaciac PBeATimwoe
ONUAVTIKA TA OTOIXEId (UOIKAG KATAOTAoONC TwV ModoopaipioT®wV, Ol €EeTAlOUEVEC
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OPHOVIKEC avTanokpiong dev ennPeAcTNKAV ONUAVTIKA, ME MOvN €Eaipeon Tn HEiwon TG
OUYKEVTPWONG Prl gTov 0pO aipaTog oTnv npepia. AuTd VOEXOUEVWG VA NPOKAAEITE AOYO
NPOCAPHOYWV MOU €MNEPEPAV Ol MPOOJEUTIKA auEAVOUEVEC OUVEDPIEC AOKNONG OTNV
nposToIJaacia, oTo oUOTNUA AEITOUPYIAG TNG OEPOTOVIVNG TOU €YKEPANOU (NOU EAEYXEI TNV
€KKPION TNG nNpoAakTivng) f/kal Adyo TnG auvu&nong TnG avoxNG TOU GOUYKEKPIUEVOU
OUCTNPATOC OE €VTOVa NponovnTIka epebiouara.

NE&eIc-kA€01d:  NponovnTIKEG  MPOCAPHOYEC,  OPMOVIKEC — AVTAMOKPIOEIC,  VeApPOI

nodoo@alpIoTEC
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AigbBuvon: MakedoviTiooag 46, P.0O.Box 24005, Tunua Emomuwv Zwng kai Yyeiag,
MavermoTtnuio Acukwaoiag, 1700 Asukwaia, Kinpog

TnA.: 003572 2461566, Fax: 003572 2357665

e-mail: hadjicharalambous.m@unic.ac.cy

PRE-SEASONAL PREPARATION PERIOD, TRAINING ADAPTATIONS AND
HORMONAL RESPONSES IN YOUNG HIGH-LEVEL SOCCER PLAYERS

Introduction

Exercise training is known to induce various endocrine changes which may modify
tissue specificity modulating the pattern of basal hormonal secretion with reflection to
modifications to acute or chronic exercise performance (Viru, 1992). Weltman et al. (1994)
for example, suggested a positive correlation between circulating 24-h growth hormone
(GH) and insulin-like growth factor 1 (IGF-1) concentrations and VO,pea« following a period
of training. Myhal and Labm, (2000) also suggested that an elevation in anabolic-
androgenic hormones may improve exercise performance by decreasing body fat and
increasing lean body mass and muscular strength. Other studies however, did not observe
similar to the above results (Baldari et al. 2009). The role also of testosterone (T) and
cortisol (C) to acute or chronic exercise stimulus is still a matter of debate. T was found to
elevate muscle glycogen synthesis reducing glycogenolysis induced by C, act against the
proteolytic effect of glucocorticoids by elevating muscle protein synthesis and positively

influencing the resynthesis of creatine phosphate (Viru, 1992). C however, exhibits a
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catabolic effect and promotes gluconeogenesis and lipolysis (Hoogeveen and Zonderland
1996). Prolactin (Prl) release is mainly under the control of the hypothalamic serotonergic
system (Ben-Jonathan et al. 1989). An up-regulation of this system, such as during
prolonged exercise, particularly into the heat, was found to produce ‘central fatigue’ in
conjunctions with the increased in serum Prl concentration, which was used as a central
fatigue indicator (Pitsiladis et al. 2002). However, although data concerning hormonal
responses to acute intense exercise are well reported, information regarding hormonal
responses to long-term intense training is not conclusive. In addition, even less information
is available regarding brain serotonergic system adaptation to intense pre-seasonal
preparation training in young well-trained athletes. The purpose of the present study was
to examine the effects of pre-seasonal soccer-specific preparation training on hormonal
and neuroendocrine responses in association with training adaptations in young high-level

soccer players.

Methods

Participants

Eighteen (n=18) young soccer players (age: 17.0+0.7yr), who played at the same
team, have agreed to take part in the present study which was approved by the local
research ethics committee. For anthropometric and physiological characteristics, see Table
1.
Experimental design and Data collection

All anthropometric measurements, physical fitness components and hormonal
responses were evaluated in three occasions: a) At base-line (TO: 4 weeks before starting
the preparation training), b) Immediately prior preparation training (T1: pre-conditioning),
c) 48-hours following the completion of the 8-weeks’ training period (T2: post-
conditioning). The players rested the day before the first testing day (Day 1) and were
instructed to avoid any tea, caffeine and alcohol consumption for at least 48-hours prior to
each fitness and hormonal evaluations. On the Day 1, all players visited the clinical
laboratory, between 7:00-8:30am following an overnight fast. Following 5-7min rest in
supine position, 10ml blood was drawn from the antecubital vein and serum samples were
prepared and administrated for immediate hormonal analysis using fully automatic
chemiluminiscence-immunoassay methods (Bad Nauheim, Germany). In the morning
(9:00-13:00) of the Day 1, following the assessment of height and body mass (Tanita
Digital Scale, KD-400, UK), skinfold thickness (from 7 sides) was obtained to measure body
fat % (Harpenden calliper, British Indicators Ltd., UK). Thereafter, Lower-body flexibility
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was evaluated using the sit-and-reach test (Cranlea Medical Electronics, UK). On the
afternoon of the same day, standing long-jump, using a specific mat (Cranlea Medical
Electronics, UK) and strength endurance (1 min-sit-ups and 1 min-push-ups) were
evaluated. In the afternoon (6:00-8:30pm) of the next day (Day 2), VO2peack Was estimated
using the 20m multistage fitness test and heart rate (HR) was recorded (Hosand Telemetry
System-TMPRO, Italy). Prior to the fitness tests, all participants performed a standard
10min warm-up including prescribed jogging, turns, accelerations and stretching. A
complete series of familiarization trials, prior to fitness testing was performed. All players
received an equal encouragement and motivation during testing.
Data analysis

Data are expressed as the mean with standard deviation (sd) following a normality
of distribution test. One-way ANOVA for repeated measures with Bonferoni test was used.
For non-parametric data a Freidman test was employed. Pearson product moment r and
Spearman rho correlation analyses for parametric and non-parametric data respectively
were used to assess relationships between selected variables. Correlation analysis was
performed for each group of variables separately. Statistical significance was declared at
P<0.05.

Results
No differences among trials observed in height, weight, BMI, systolic and diastolic BP,
and sit-and-reach flexibility; however, body fat %, HR.s: and HRmax Were significantly lower
at T2. Vozpeack, standing long-jump, 1-min-sit-ups and 1-min-push-ups were significantly
improved at T2 (Table 1). No differences among trials observed in serum IGF-1, GH, T, C
concentrations and in T:C ratio; but serum Prl concentration was significantly lower
(P<0.001) at T2 (Table 1). No correlations were observed between serum hormones and

physical fithess components, which all were examined separately.

TABLE 1. Anthropometric and physiological characteristics and hormonal responses
(Mean = sd)

Anthropometric

characteristics Baseline Pre- Post- Pvalue
Training Training
Height (m) 1.74+0.65 1.74+0.66 1.74+0.64 p=0.378
Weight (kg) 68.1+7.4 68.5+7.4 67.9+7.1 p=0.349
BMI 22.4+1.4 22.5+1.5 22.3+1.4 p=0.266
Body fat (%0) 10.9+2.5 11.3+3.0 9.6+2.5 =0.0005"

Physiological
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evaluation
Systolic BP - 125.2+9.5 123.2+9.4 p=0.230
Dystolic BP - 76.7+6.7 78.1+6.4 z=0.527
HRest (beats/min) 64.2+5.2 66.7+8.0 62.6+6.6 p=0.047"
Flexibility (cm) 22.0+8.3 22.5+8.1 24.4+7.2 z=0.61
VO2max (MI/kg/min) 54.5+3.8 54.3+3.9 58.5+2.6 p=0.005*
HRmax (beats/min) 194+6.0 195+7.8 190+£7.2 p=0.014*
Standing long jump 219413 226.1+13 237.8x12 p=0.0005*
Sit-ups (rep/min) 46.3+8.7 49.1+4 .4 54.5+4.2 p=0.001*
Push-ups (rep/min) 41.8+8.9 42.3+10.7 47.6+10.5 p=0.029*

Hormonal

responses
IGF-1 (ng/ml) - 369+113 330.3+90 p>0.05
GH (mu/l) - 1.90+3.51 1.92+3.14 p£>0.05
Testosterone 20.9x3.5 22.3+6.7 21.7+£5.4 p=>0.05
(nmaol/1)
Cortisol (nmol/I) 440+137 398+126 337+100 p>0.05
T:C ratio (nmol/l) 0.05+.02 0.06+.04 0.07+.03 p>0.05
Prolactin (u/1) 224443 235440 183+52 p<0.01*

BMI: Body mass index, BP: Blood pressure, HR.: Maximum heart rate, HR.s: Resting heart rate, VO2,:
maximum oxygen update, *: significant difference at post training compared with baseline and pre-training

time-points; #: significant difference at post-training compared with pre-training.

Discussion

In the present study, it was found that although fitness levels of the young players
were improved, following the 8-weeks of the preparation training, selected hormonal
responses were unaffected with the exception of plasma Prl concentration. It has been
previously observed a positive correlation between circulating GH and IGF-1 levels and
VO_peak following a long-term period of training (Weltman et al. 1994). In the present study
however, VO, Was improved but circulating GH and IGF-1 were unmodified. This
inconsistency may be explained by the different initial fitness level of the participants
employed across the present study in comparison to the Weltman et al. study.
Consequently, the sedentary group used by Weltman et al. may have the potential to
physiologically response to a greater extend into the fitness development training and be
able to elicit higher GF and IGF-1 levels to training stimulus than the well-trained
participants of the present study. It was recently also suggested that an elevation in
anabolic-androgenic hormones may enhance performance by decreasing body fat
(increasing lean body mass) and muscular strength (Myhal and Labm, 2000). However, in
the present study although a reduction in body fat % and an improvement in muscular
endurance were observed, circulating T level was not different. This suggests there is no
always a linear positive correlation between exercise performance and anabolic hormonal
responses; this is also supported by a recent study (Baldari et al. 2009).The most

8
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significant outcome of the present study was the reduction in circulating serum Prl
concentration (a central fatigue marker) following the period of training. It has been
previously suggested that when there is up-regulation of brain serotonergic function, such
as during prolonged intense exercise central fatigue may be evident (Davis and Bailey
1997). Consequently, the reduction in Prl levels observed in this study may suggest an
increase in brain serotonergic system adaptations and/or tolerance to intense pre-seasonal
training contributing to the improvement in fitness (particularly in endurance) capacity by
delaying central components associated with fatigue development during exercise.

However, more studies are required to substantiate this response.
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THE EFFECT OF CIRCUIT TRAINING ON RESTING HEART RATE VARIABILITY IN
HEALTHY UNTRAINED ADULTS

A. Vrachimis®?, C. Tyler!, M. Hadjicharalambous?
1School of Human and Life Sciences, Roehampton University, London, UK

2 Department of Life and Health Science, University of Nicosia, Nicosia, Cyprus

Abstract

Previous studies have examined the effect of aerobic endurance and strength training on
resting heart rate variability (HRV). However, no research regarding the effect of circuit
training (CT) on resting HRV has been carried out. The purpose of this study was to
examine whether circuit training has a significant effect on resting HRV and on other
cardiovascular disease (CVD) risk factors as well as on several fithess components. Seven
(n=7) healthy untrained adults (mean age 24+3.46 years) participated in a 6-week circuit
training program, which involved exercises using body weight only. Prior to the start of the
training period and after the end, resting HRV, resting HR, systolic and diastolic blood

pressure, BMI, body fat, fasting blood lipids and glucose, Vozmax, upper body and

abdominal and hip flexor muscular endurance, back and grip strength were assessed.
Resting HRV was not affected by the CT. Diastolic blood pressure decreased (P=0.02),
whereas the other indicators were not changed with training. Upper body muscular
endurance (P=0.001) was significantly higher, while the rest of the components were not
different between measurements following the CT. The present study suggests that CT
involving exercises using body weight only, as opposed to aerobic endurance training has
no significant impact on resting HRV. However, the fact that this type of training caused a
significant reduction in diastolic blood pressure may suggest a health benefit in general.

Key words: resting heart rate variability, circuit training, healthy untrained adults
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H ENIAPAZH THZ KYKAIKHZ MPOMNONHZHZ ZTH METABAHTOTHTA TOY
KAPAIAKOY PYOMOY HPEMIAZ ZE YIIEIZ ATYMNAZTOYZ ENHAIKEZ

Bpayipung A.12, Tyler C.2 X" "XapaAaunoug M.?
School of Human and Life Sciences, Roehampton University, UK

2 Department of Life and Health Science, University of Nicosia, Cyprus

NepiAnyn

MponyoUKEVEG EPEUVEG EXOUV €EETAOEI TNV €nidpaon TnG agpoPiag nponovnong Kai Tng
nponovnong duvaung otnv HETaBANTOTNTA TG kapdiakng ouxvotntag (MKZ) npepiac.
Mapoha autd, kapia €peuva Oev exel €€etacel Tnv miBavr €nidpacn TnG KUKAIKAG
nponovnong (KM) otn MKZ npepiag. Zkondg auTng TG Epeuvag NTav va eEETAcEl kaTd NOCo
n KM &xel onuavTikn enidpaon otn MKZ npepiag kal g€ dIAPoPeS NApapETPOUC UYEIag Kal
Quaoikng kataoTtaong (PK). Enta (n=7) anpondvntol aA\a uyieig eviAikeg (M.O. nAikiag
24+3.46 £€Tn) oupeTeixav og eva npoypappa K diapkeiac 6 BOopadwv nou nepieAaupave
QOKNOEIG, Ol OMNOIEC EKTEAOUVTAV HOVO HE TO BAPOC TOU oWHaAToC. Mpiv TNV €vapén kai JETa
TO TeAOG Tou npoypdupatog KM, n MKZ npepiag, n K& npepiag, n oucToAikn (ZM) kai
dlaoToAIKr niean aipatog (AM), o AMZ, To cwpaTikd Ainog, Ta Aimidia kai n yAukoln
aipaToc, n WeyioTn NpocAnwn ouyovou, n JUIKn avToxr Tou Navw KEPOG TOU CWHATOG Kal
TWV KOINIAKWYV Kal TwV KAPNTAPWY Tou I0xiou, kal n duvaun TnG NAATNG Kal TNG XEIPOAABAG
a&lohoynonkav. H MKZ npepiag dev ennpedoTnke ano Tnv KM. H AN peiwdnke (P=0.02) kai
N MUIKAQ avToxn Tou Navw HEPOG TOU OWMATOC BeATIwONKe onuavTika (P=0.001), evw ol
aMol JeikTeG uyeiag kal ol undloineg napayetpol ®K dev napouciacav PeTaBoAn PeTd Tnv
KM. H napoloa €psuva unodeikvUel OTI n KM nou nepIAAUBAVEI AOKNOEIC Ol OMOIEC
eKTEAOUVTAI POVO PE TO BAPOC TOU OWHATOC, O AVTIBEDEl UE TNV agpOoBia nponovnor, dev
€xel onuavTikn enidpaon otnv MKZ npepiac. EvroUToIic, TO yeyovog OTI auto TO €id0C
nponovnonG NPOKAAECE ONUAVTIKA Weiwon otn Al pnopei va unodnAwvel é&va YeVIKOTEPO
OMENOG yIa TNV UYEia.

NE&eIc KA€I01G: PeTaBANTOTNTA KAPJIAKNG ouxvoTNTAC, KUKAIKR) nponovnon, ayuuvaaoTol

EVNAIKEC

Ap. Mapiog X~ XapaAaunoug
AigBuvon: MakedoviTiooag 46, P.0O.Box 24005, TuAua Emomuwv Zwng kar Yyeiag,

MavermoTtnuio Asukwaoiag, 1700 Asukwaia, Kinpog
TnA.: 003572 2461566, Fax: 003572 2357665
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THE EFFECT OF CIRCUIT TRAINING ON RESTING HEART RATE VARIABILITY IN
HEALTHY UNTRAINED ADULTS

Introduction

Heart rate variability (HRV) is the variation in time between beats; more specifically
is the variation in time of the RR-intervals. It has been reported that HRV is a noninvasive
clinical predictor of CVD morbidity and mortality (Dietrich et a/. 2008). There has been also
an association between high HRV and high \'/ozmax values (Achten and Jeukendrup 2003),

whereas a loss of HRV is associated with increased risk of cardiovascular morbidity and
mortality (Heffernan et a/. 2007). Many studies have reported a positive effect of aerobic
training on resting HRV (e.g. Madden et a/. 2006). However, others have shown resistance
training not to have a positive impact on resting HRV (Heffernan et a/. 2007). Various
studies have shown circuit resistance training to have positive effect on muscular strength,

body composition (Gettman et al. 1982), muscular endurance, vogmax (Kaikkonen et al.

2000) and on blood pressure (Harris and Holly 1987). However, no research regarding the
effect of CT on resting HRV has been carried out so far. Consequently, the purpose of the
present study was to investigate the effect of CT on resting HRV and other CVD risks
factors, on fitness components and on blood lipids in healthy untrained adults aged 18-35

years old.

Methods

Participants

Seven (n=7) healthy untrained subjects (age: 24+3.46yr; 1.70+0.1m,
65.3+15.43kg) completed the study which was approved by the Roehampton University
Ethics Board. Prior to the initiation of the study, participants gave their written informed
consent and a health history questionnaire was completed.
Training program

Subjects underwent a six-week CT program and they should train 3 times per
week. In weeks 1% and 2", 3 and 4™ and 5" and 6" they had to complete 1, 2, and 3
circuits per session respectively. In weeks 1%, 3" and 5™ and the weeks 2™, 4™ and 6™ the
objective was to complete 15 and 20 repetitions respectively for each exercise. The
training protocol consisted of 12 exercises: squats, static lunges, hamstring/glute raises,

12
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standing single leg calf raises, push-ups, bench push-ups, tricep dips, crunches, side
crunches, back raises, step-ups and ski-jumps. An active recovery between circuits for
weeks 3"-6" was 3 minutes. A series of induction sessions took place prior to the initiation
of the study, in order to familiarize participants with the testing procedure and with the
proper technique of the CT.
Experimental design and Data collection

After an overnight fast, venous blood samples (4ml) were collected (7:00-8:30am);
following centrifugation blood samples were analyzed for plasma glucose and lipids
(Olympus AU2700, Beckman Coulter, U.S.A.). Resting HRV (Time, Frequency, Non-linear
domains) was recorded (Hosand Telemetry System-TMPRO, lItaly), between 7:00am and
10:00am, with the subject sitting quietly for 5min, followed by 10min rest in supine
position. Subjects were asked to refrain from excessive physical activity for 48-h and from
caffeine and alcohol intake for at least 24-h prior to reporting to the lab for fitness
evaluation. Thereafter, systolic (SBP) and diastolic blood pressure (DBP) (Omron
Healthcare, Japan) were measured at seated position. After measuring weight and height,
body mass index (BMI) was calculated (Seca Deutschland) and skinfold thickness (from 4
sides) was obtained to measure body fat (BF) % (Harpenden calliper, British Indicators
Ltd., UK). Back (BS) and grip strength (GS) (Takei 5402/5401 Scientific Instruments,
Japan) and upper body (UBME) and abdominal/hip flexor muscular endurance (AHFME)
using the YMCA Push-up Test and the Sit-up test (Coachwise Ltd, Leeds, U.K.) respectively
were evaluated. An estimated value of maximal oxygen uptake (\'/ozmax) was determined
(Step-Test).
Statistical Analysis

Data are expressed as the mean with standard deviation (sd). A paired t-test was
used to assess differences between the trials. The statistical significance was accepted at
P<0.05.

TABLE 1. Heart rate variability before and after training

Parameter Before After P value
HR (beatsmin™) 77.2 (7.25) 75.8 (5.91) 0.77
PNN50 (%) 8.5 (7.58) 11.4 (6.16) 0.41
SDRR (ms) 54.9 (14.39) 63.7 (12.96) 0.22
HF (ms?) 56.2 (27.31) 71.1 (22.85) 0.35
LF (ms?) 171.9 (252.83) 147.1 (196.18) 0.34
HFnu (ms?) 38.2 (17.15) 43.8 (13.70) 0.24
LFnu (ms?) 61.8 (17.15) 56.2 (13.70) 0.24

LFnu/HFnu 1.4 (0.39) 1.1 (0.19) 0.24
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SD1 (ms) 19.7 (7.09) 23.0 (4.20) 0.28
SD2 (ms) 75.0 (19.62) 87.0 (18.10) 0.24
SD1/SD2 0.3 (0.06) 0.3 (0.04) 0.86

Values are means (SD). HR, heart rate; PNN50, proportion of adjacent RR-intervals more than 50 milliseconds
different; SDRR, standard deviation of RR-intervals; HF, high frequency power; LF, low frequency power; nu,
normalized units; SD1, standard deviation calculated on the vertical axis of the Poincare plot; SD, standard
deviation calculated on the horizontal axis of the Poincare plot

Results
There was no change in any of the HRV parameters (Table 1). DBP

decreased significantly (from 73.4+6.19mmHg to 67.1+6.31mmHg; P=0.02), while SBP
(from 115.3+14.33mmHg to 109.3+9.21mmHg), BMI (from 23.5+3.40kgm™ to
23.9+3.35kg'm?), BF (from 25.9+4.00% to 24.9+2.59%), TCHOL (from 154.1+32.61mg/dL
to 157.6+31.42mg/dL), HDL-C (from 46.1+13.18mg/dL to 47.9+14.92mg/dL), LDL-C (from
95.1+27.03mg/dL  to  95.0+25.07mg/dL), TRIG (from  64.9+24.11mg/dL to
74.0+31.93mg/dL) and GLUC (from 83.7+7.23mg/dL to 86.4+7.00mg/dL) did not change
(P=>0.05) after training. UBME improved (from 9.94+8.15repetitions to 18.1+9.01repetitions;

P<0.001), whereas VO, ma (from 44.4+8.07mlmin"kg™ to 44.6+5.88mI'min™kg™), AHFME

(from 31.3+20.17 repetitions to 39.7+36.13 repetitions), BS (from 92.5+41.86kg to
101.9+51.99kg) and GS (from 31.7+11.72kg to 32.0+ 0.43kg) were not affected (P>0.05)
by training.

Discussion

This was the first study which examined the effect of CT on resting HRV. Our
results are concordant with previous studies which showed no effect of strength training on
time and frequency domain measures of HRV in healthy elderly females and young men
(Madden et al. 2006; Heffernan et al. 2007). Previous studies suggested that endurance
training increases vagal activity, which appears to be the primary factor causing the high
frequency oscillations, hence increasing resting HRV (Madden et a/. 2006). The lack of a
significant improvement in high frequency power in our study may explain why vagal
activity and hence resting HRV were not affected by CT. According to several studies,
endurance exercise reverses the age-related decreased in arterial compliance, while
strength training reduces arterial compliance (Madden et al. 2006). There has been an
association between increased arterial compliance and increased HRV. This could explain
why endurance training has been found to increase resting HRV which had no effect on
resting HRV in our study. The most significant finding of our study was the reduction in
DBP after training, although SBP did not change with training. These results are consistent

with a previous study (Harris and Holly 1987). The training-induced reduction of DBP and
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systemic vascular resistance may be explained by a decrease in the activity of the
sympathetic nervous system (Fagard 2006). Only UBME improved with training in the
present study. Kaikkonen et al. (2000) reported an improvement in maximal repetition
push-up test after a 12-week low resistance circuit training using sedentary adults.
According to Rose and Rothstein (1982) muscular endurance training (aerobic endurance
or low resistance training with many repetitions), improves the oxidative capacity of the
muscle. This mechanism was most probably responsible for the increased in the maximal
repetition push-ups observed in the present study. In conclusion, the present study
suggests that circuit training (using only body weight), has no significant impact on resting
HRV time domain, frequency domain and non-linear measures. The significant decrease in
DBP, however, through a reduction in the systemic vascular resistance, may suggest a

health benefit in general.
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H ENIAPAZH TOY ®YAOY KAI TOY ENIMNEAOY MNAXYZAPKIAZ ZE NAPAMETPOYZ
THZ ®YZIKHZ KATAZTAZHZ ArOPIQN KAI KOPITZIQN HAIKIAZ 11-12 ETQN

NavTidng ., Aowda E., KoutpouAog E., XovdpopaTidou N., TokHakidng Z.
AnuokpiTeio MavenioTpio ©pakng, T.E.®.A.A., Kopotnvni

NepiAnyn

kondg TNG epyaciac ATav va €Eetacel Tnv €nidpacn Tou QUAOU Kal Tou emnEdou
naxuoapkiag oe NapapETPoUC TNG QPUOIKNG kataotaong o naidid oxoAkng nAikiag. To
Oeiypa anoteAeoav 297 pabnTeg (n=161) kai pabnTpieg (n=136) ONMOCIWV OXOAEiwV
MpwToBadpIag Eknaideuanc N. Podonng, nAikiag 11-12 €Twv, nou Ta&ivounbnkav o€ oudadeg
avaloya pE TO QUAO (ayopia, kopiTold) kal To €ninedo naxuoapkiac (pualoloyikd,
unépBapa, naxuoapka). O1 PETPACEIC npaydatonoindnkav oTa avepwnopeTPIKA
XapakTnEIoTIKG (UWog, owuaTikn Wala) kar o€ NApaueTPoUG TNG (QUOIKAG KATAoTaong
(aATIkn 1IkavoTnTa, OUvaun Kopuou, euAuyiaia, kapdloavanveuoTikn avtoxn TaxuTnTa-
eukivnoia). H avaluon Twv dedopevwv €0ei&e 0TI oTo gUvoho Tou deiypaTtog To 63.3%
napouaciace QUOIOAOYIKEG TIHEG AgikTn Malag Zwpatog, To 25.9% nTav unépPapa kai 1o
10.8% nTav naxuoapka. Eniong, napatnpnidnke oTaTIOTIKA ONUAvTIKN €nidpacn TO0O Tou
emnédou nayxuoapkiag 600 kal Tou napayovra QUAOU OTO GAMA OE WNKOG XWPIC popd
(p<0.001), otn duvaun kolAiakwv oTa 30sec (p<0.001), oTnV TaXUTNTA-eukivnaia 10 x 5m
(p<0.001) kai oTo nahivdpopo TPeEIMO avToxng 20 m (p<0.001) Pe Ta naxUoapka naidid
va napouaialouv XeIpOTePEC €MIOOCEIC EKTOC and TNV €uAuylcia Onou napatnpnonke
OTATIOTIKG onuavTikn Olapopd HOvo MeTA&U ayopiwv kal kopiTolwv (p<0.001). Ta
anoTeAéoPaTa TNG napouoac HEAETNG Octixvouv OTI Ta unépPapa kai naxuoapka naidid
napoucialouv XapnAOTeEPeC €mdOCEIC OTO OUVOAO TwV NAPAMETPWV TNG  (PUOIKNG
KATAoTaong ekTOC anod Tnv euluyioia. Eivar yeyovog OTi o aunuéveg TIMEC Tou AcikTn
Madag Zwpatog, odnyouv Ta unépBapa kai naxloapka naidid va gival Aiyotepo dpaoTrpid
ME MEIWHPEVN KAPDIOAVAMVEUCTIKN avToXN, Ot OUYKPION WE Ta Wn naxuocapka naidid,
gvioxuovTac Tnv anoyn OTI n npoaywyn TnS dia Biou QUOIKAG dpacTnpIiOTNTAC KAl TWV
UylEIVQV ouvnBsiwv dIaTpoPNG €ival anapaitntn and Tn oxXoAlkn akoun nAikia yia Tnv
€€a0(PANION TNC CWHATIKAC TOUC UYEIAG KaTa TNV evnAikinon.

NeE&eIg — KAg1did: deikTEG NaXuoapKiac, QUOIKN KaTaoTaaon, oxoAIKn nAikia

Aouda E., Avan\npwTpia Kabnyntpia
Tunua Emotrung ®uaoikng Aywync & ABANTIoPoU, AnpokpiTeiou MavenioTnuiou ©pakng
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THE EFFECT OF GENDER AND THE LEVEL OF OBESITY ON PHYSICAL FITNESS
PARAMETERS IN CHILDREN AGED 11-12 YEARS

G. Pantidis, H. Douda, E. Koutroulos, N. Chondromatidou, S. Tokmakidis
Democritus University of Thrace, Department of Physical Education and Sport Science,
69100 Komotini

Abstract

The purpose of this study was to examine the effect of gender and level of obesity on
physical fitness parameters in school children aged 11-12 years. A total of 297 children of
public elementary schools of Rodopi, boys (n=161) and girls (n=136), were participated in
the study. The children were divided into groups according to gender (boys, girls) and the
level of obesity (normal, overweight, obese) as defined by IOTF criteria (Cole et al., 2000).
Measurements were obtain on anthropometric characteristics (height, body mass) and
parameters of physical fitness (jumping ability, core body strength, flexibility, cardio
respiratory endurance, speed, agility). The analysis of data showed that the total sample
63.3% had normal BMI values, 25.9% were overweight and 10.8% were obese. Also,
statistical significant main effects were presented of the level of obesity, with overweight
and obese children to be less efficient, and gender factors on jumping ability (p<0.001), on
abdominal muscles strength in 30sec (p<0.001), on speed- agility 10x5m (p<0.001) and
shuttle run 20m (p<0.001), except of flexibility, where statistically significant differences
were observed only between boys and girls (p<0.001). The results of the present study
revealed that overweight and obese children are less efficient in all aspects of physical
fitness except of flexibility. The fact that increased levels of BMI, leading to overweight and
obese children to be less active with reduced cardio respiratory fitness, as compared with
non-obese children, support the view that the promotion of life-long physical activity and
healthy nutritional habits is needed from early school age to ensure their physical health in
adulthood.

Key words :obesity indices, physical fitness, school age

Dr. H. Douda, Associate Professor
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H ENIAPAZH TOY ®YAOY KAI TOY ENIMEAOY MNAXYZAPKIAZ ZE NAPAMETPOYZ
THZ ®YZIKHZ KATAZTAZHZ ArOPIQN KAI KOPITZIQN HAIKIAZ 11-12 ETQN

Eicaywyn

H €&dnAwon Tou @aivopévou TnG naidikng naxuoapkiag oe naykoopio €ninedo
avadelkvUeTal o€ &va 101aiTepa onuavTikd npopAnua (WHO, 2004; Maziekas, LeMura,
Stoddard, Kaecher, Martucci, 2003), kaBw¢ To unepBoAikd CwHaTikO BAapog oTa naidid Exel
OUCXETIOTEI PE QUENMEVEG TIMEG ApTNPIAKNG NieonG, OUOMEVES NPO®IA AIMdiwv Kal XaunAd
eninedo QuoiknG kataoTtaong (Katzamarzyk, Malina, Bouchard, 1999; Freedman, Khan,
Serdula, Dietz, Srinivasan Berenson, 2005). H @uaikn OpacTnpidTNTA/AoKNan EXEl
TEKUNPIWOEI NAEOV WG €vag oOnNMAvTikOG kal aveEapTnTog napdyovTag NPWTOYEVOUG
npOANWNG ekPUAIOTIKWV nabnoewv (Sallis, Prochaska, Taylor, 2000; Christodoulos, Douda,
Polykratis, Tokmakidis, 2006). To padnua tng ZxoAikng ®uaoikng Aywyng oxeTi(eTal pe Tnv
EUPWATIA Kal TNV €Ueia kal PNOPEi va anoTeAEDE! yIa TIG OUVONKeG (WNG TNG OUYXPOVNG
Blopnxavikng kolvwviag onuavTikd napdyovra npoaywyng Tng uyeiag (McKenzie et al.,
2001). Méow TnG didackaAiag TNG PUCIKNG Aywync OTO OXOAEIO NAPEXETAl N duvaToTNTA
napeppaong kai avanTu&ng BETIKWV OTAGEWV NPOG TNV AoKNOoN, Kabwg kalr NANpopopnong
TV YabnTwv o€ BEPATa nou nPodyouv TNV UYEIA TOUG Kal HnopoUv va AEITOUPYHOOUV WG
MNXaviopog npooTaciag evavtia otnv naidikn) naxuoapkia (Parcel, 2001). KaTta ouveneiq,
kabioTaTal ENITAKTIKA N OUVEXNG Kal OUCTNMATIKA a&loAoynon Twv OEIKTWV naxuoapkiag
Kal Tou €NINEDOU TNG PUOIKNG KATaoTaong anod Tnv naidikn nAikia. H kupioTepn de aXOAIKN
Babuida onou pnopei va apxiosl autn n diadikaaia, sival n MpwToBadduia Eknaideuon, onou
TO pAdnua Tne duaiknc Aywyng 6a npénel va d1I0AcKeTal Kabnuepiva.

>Tnv napoloa €pyacia €niXEIPEiTal Kia TETOIOU €i0OUC NPOCEYYION Kal YiveTal Hid
npoondabela va kartaypa@oUv ol Oc€iKTEGC naxuoapkiag kal To eninedo TnG (PUOIKAG
KaTadoTaonc woTte va PeAeTnBei n enidpaocn Tou QUAOU Kal Tou gminédou naxuoapkiac oc
NapapeTPoUG TNE PUOIKNC KATACGTACNG AyopI®V Kal KOPITOIOV NAIKIAC 11-12 €TwVv.

M£60d0¢
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E&sradouevor

To Ociyda anoTtéheoav 297 pabnreég (n=161) kai pabniTpieg (n=136) ONUOCIKV
oxoAeiwv MpwTtoBdabuiac Exknaideuong N. Poddnng, nAikiag 11-12 etwv. Ta naidid
Tagivounbnkav o€ UNooudadeg avaloya We 70 @uUAo (ayopla, KopiTola) Kal 70 Erinedo
nayvoapkia¢ (puolohoyika, unépBapa, naxuoapkd) Xpnolhonolwvtag To deiktn palag
owpaTog cUPPWVa TNV KAipaka Twv Cole, Bellozzi, Flegal, Dietz (2000). O TIJEC avapopag
yia Ta unépBapa kar naxloapka ayopia nAikiag 11 eTmv sivar 20.55 kar 25.10 kg/m? Kal
21.22 kal 26.02 kg/m? ev® yia TNV nAikia 12 eTov givar 21.22 kai 26.02  kg/m? avTioToixa.
Ma Ta unépBapa kar naxloapka kopitola nAikiag 11 €TV ol TIPEG dladoppwvovTal OTo
20.74 kai 25.42 kg/m? evi yia Tnv nAikia 12 €Tov 21.68 kai 26.67 avTtioToixa.
Merprjoeig

MeTpnoeig npaypaTtonoindnkav oto Uyog anod opbia B€on kal oTn owuaTikn pada
Kal O NAPAMETPOUC TNG (QPUOIKNG Kataotaong TaxUuTnTa - €ukivnoia (20m), aATIKA
IkavoTnTa (GAPa o€ PNKOC Xwpic @opa), €uluyicia (dinAwon koppou), dUvaun Kopuou
(ap1Bpog KolAlakwv o€ 30 sec) kal oTnv kapdioavanveuoTikn avtoxn [naAivopopo Tpegipo
avtoxng o€ andoracn 20 m pE MNPoOdEUTIKA au&avouevn €vtaon yia ToV EUPECO
npoadlopIono TNG agpopiag ikavoTnTag (VO2max)].
ZrarioTiki) enséepyaoia

Xpnoiponoinenke n peBodog X? kal n avaiuon diakupavong dUo napayovtwv (two-
way ANOVA) yia Tn diepelvnon OTATIOTIKA GNUAVTIKWV €NIOPACEWY TWV NApayovTwv GUAO
kal eninedo Nayxuoapkiag kai oTn CUVEXEIQ EpapPOoTNKav NOAAAnAEG Guykpioeig Bonferroni.
Qg €ninedo onEAvTIKOTNTAG OPIOTNKE TO P<.05.

AnoTeAéopara

H avahuon Twv Ocdopévwv €0ei€e OTI 0TOo OUVOAO Tou Oeiypato¢ To 63.3%
napouciace PUOIONOYIKEG TIHEG AgikTn Malac Zwupatog, To 25.9% rnTav unépBapa kai 1o
10.8% nTav naxUoapka. Eniong, napatnpridnke oTaTIOTIKA ONUAVTIKA €nidpacn TO0O Tou
eMNEdOU Naxuoapkiag 000 Kal Tou napayovra QUAoU (ZxnHa 1) oTo dAPa o€ PRKOG Xwpic
Qopd (p<0.001), oTn duvaun koINiak®wv oTta 30sec (p<0.001), oTnv TaxuTnTa-cukivnaoia 10
X 5m (p<0.001) kai oTo naAivdpopo TPEEIWo avToxng 20 m (p<0.001) ekTOC Ano Tnv
guAUyIoia Onou napatnprienke OTATIOTIKA ONUAVTIKA Slapopd POVO HETAEU ayopiwv Kal
KopITOIWV (p<0.001).
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b: onuavTikég Siaopég amd Ta uTTEpRapa TTaIdIG

c: onpavTikég S1a@opég amoé Ta TaxUoapka TaIdid

p<0.001: onpavTikég Slapopég HETASU ayOopPIW V-KOPITTIWY

prrer* ar ar

e

P

Z1ad1a Tpegiparog (No)
o

p<0.001

p<0.001 p<0.001 4

3]
p<0.001 p<0.001 p>0.05
2 4 ! T

DuagioAoyikd

Duacioloyikd YmépBapa Maxvoapka YmépBapa Maxvoapka

ZXHMA 1. AnoteAéopata oTo GAMA O PNKOG Xwpic gopd (1), otn duvaun koiliakwv ota 30sec (1), oTnv
TaxuTtnTa-cukivnoia 10x5m (111) kai oTo nNaAivdpopo TPEEIHo avToxnc 20 m (1V) WeTaEU ayopimv Kal

KOPITOIWV OTa PUCIOAOYIKA, unépBapa kal naxtoapka naidid.

ZulnTnon — Zugnepaocpara

SU0PQwva pPE anoTeEAéOUATa TG napoucac WEAETNG Ta unépBapa kal naxloapka
naidia napouoialouv XapnAOTEPEG €MOOCEIC OTO OUVOAO TWV MAPAUETPWV TNG (PUOIKNG
KaTaoTaong ekToC and Tnv euluyioia. Eival yeyovog OTI ol QuENUEVEC TIMEC Tou A€ikTn
Madag ZwpaTtog, odnyouv Ta unépBapa kal naxloapka naidid va gival AiyoTepo dpaoTrpia
ME MEIWHPEVN KapdIoavanveuaTIKn avToxn, 0 oUykpion WE Ta Pn naxuoapka naidia (Sallis,
Prochaska, Taylor, 2000) evioxUovTag Tnv dnown OTI N npoaywyn Tng Oia Biou puaIKNG
dpacTnNPIOTNTAG Kal TwV UYIEIVWV ouvnBeiwv dIaTpong gival anapaitntn ano Tn GXOAIKR
akopn nAikia yia Tnv €€ao@alion TNG OWHATIKAG TOUG UYEIAg KaTa TNV evnAiKiwan.

To pabnua tTng ®.A. oTtnv npwTtoBdbuia exnaideuon, Bewpeital onuavTikd dIOTI
MMopEi va npodayel kal va JETadwaoel UYIEIVEC OTATEIG (WNG Kal va GUKPBAAAEI oucIaoTika OTn
dlanaidaywynon Twv naidiov, woTe va €Ea0@ANIOTEl N OWMATIKA TOUG Uyeia kal va
npoaxbei n dia Piou evacxoAnon Toug ME onoladnnoTe Quaoikn OpacTnpIOTNTA
(XpioTodouhog, Aouda, MnouQiwTacg, Tokuakidng, 2004). Mpdayuati, N NPWTOYEVAG NPOANWN
ano Tn oxoAikn akoun nAikia, givar n povadikn AUon yia Tn BeATiwon Tou emnédou Uyeiag
ToUu NANBuopoU, Je AUETECG BETIKEG GUVENEIEG TNV AUENON Tou NPOcadOKIKoU NIBiwanG Kal
oTn BeATiwon TG noI6TNTAG {WNG.
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