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INTRODUCTION

The stress in a soccer tournament where
the matches are played in very fense time
table is high. The training and playing
disturbs the homeostasis of many
processes of the body. The regulation of
the autonomic nervous system is affected
by training and heart rate and heart rate
variability can be used to detect these
changes [1]. The overload situation of the
body can be noticed from the changes of
the autonomic nervous system [2]. Also it
has been noticed that the overloading
situation  will weaken physical and
cognitive performance [3, 4]. The goal of
this project was to use the latest know-
how in heart rate based stress and
recovery analysis in improving the quality
of training and team selection of the
Finnish youth soccer national team.

METHODS

The subjects of this study were the
players of the Finnish youth soccer
national team in Granatkin tournament in
St. Petersburg 2007 (n=18, 16 field
players and 2 goalkeepers, 17.4+£0.5 vy,
179.824.8 cm, 71.2+4.6 kg). The
playing system of the Finnish youth
soccer team is shown in figure 1.

Figure 1. The playing system of the Finnish
youth soccer team.

The duration of the tournament was ten
days and the team played five matches
in the 2nd, 4th, 6th, 8th and 10th day of
the tournament. During the tournament
the  subjects  daily  filled  two
questionnaires concerning their stress
and recovery levels and collected heart

rate during the matches and the nights
using Suunto Smartbelt. The heart rate
variability was analyzed using Firstbeat
Sports 1.2.0.8 -software. The means and
SDs for the Excess Postexercise Oxygen
Consumption (EPOC), night stress index
and recovery index were calculated.

RESULTS

The figure 2 represents the means and
SDs of the maximum EPOCs (ml/kg)
during the match, the stress and recovery
indices for the following nights for all the
players who played 90 minutes.
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Figure 2. The means and SDs of maximum
EPOCs (ml/kg) during the match, stress and
recovery indices for the players who played
90 minutes in the match.

It can be seen from figure 3 that the
players who play the whole match mostly
achieve their maximum EPOCs during the
first half of the match. The drop in the
maximum EPOCs can be as high as 60
ml/kg as seen in match 5.
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Figure 3. The means of the maximum EPOCs
during the first and second halves of the match
for the players who played 90 minutes in the
match.

From the figure 4 it can be seen that the
role and playing position affect a lot to
the stressfulness of the players. The
midfield players and the wingers were
physically loaded most and the goal
keeper least.

Figure 4. The means of maximum EPOCs
(ml/kg) for players playing in different playing
positions. The means are calculated from those
players who played more than 45 minutes in
each match.

CONCLUSIONS

From these results it can be speculated
that the lowering of EPOC-values and
climbing of the stress indexes until the
middle of the tournament tell that the time
table of the tournament was stressful and
demanding for the players. Also it can be
speculated that the characteristics of the
match and the tactics of the team
influence the stressfulness of the player a
lot. This can be seen from the figure 2
concerning matches 3 and 4 as the
communication with the coach unveiled.
The drop in maximum EPOC-values
between 1st and 2nd halves probably
originates from the depletion of the
glycogen. The measuring system works
well in team sports like soccer in
controlling the stressfulness of training
and matches and the level of overall
stress.

REFERENCES

[1] Pichot, V., Roche, F., Gaspoz, F.E., Antoniadis,
A., Minini, P., Costes, F., Busso, T., Lacour, J.-R. &
Barthélémy, J.C. (2000). Med Sci Sports Exerc 32:
1729-1736.

[2] Uusitalo, A.LT. (2001). Phys Sportsmed 29: 35-
50.

[3] Hynynen E., Rusko H., Konttinen N. & Uusitalo-
Koskinen A. (2004). 9th Annuval Congress of the
European College of Sport Science, July 3-6, 2004.
Book of Abstracts, 236.

[4] Rietiens, GJ.W.M., Kuipers, H., Adam, JJ.,
Saris, W.H.M., van Breda, E., van Hamont, D. &
Keizer, H.A. (2005). /ntJ Sports Med 26: 16-26.

E-mail: mikko.hayrinen@kihu.fi

Science for Success I, Jyvéiskylé, Finland, 10.-~12.10.2007

www.kihu.fi




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /ENU (Use these settings to create PDF documents with higher image resolution for high quality pre-press printing. The PDF documents can be opened with Acrobat and Reader 5.0 and later. These settings require font embedding.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308030d730ea30d730ec30b9537052377528306e00200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /FRA <>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


