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Abstract

We evaluated the association of anthropometrimitrg, physiological and psychological variablegshniace performance in a
7-day running stage race. Participants: 12 reaeatirunners 49.6 + 6.8 years (mean + SD), 75.B.8 kg, 177.0 + 7.0 cm,
body mass index value 23.8 = 3.1. Methods: Questives and physiological measurements. Results:0iMedfthe significant
pre race minus post race differenag ih body mass, in hematocrit and the post raceimpre race differenc@) in a rating of
perceived exertion. In contrast no significant etations were between select variables and raee tim
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1. Introduction

Running is very popular sports discipline and carpbrformed over different distances. Ultra-endoearaces
are of increasing popularity (Knechtle & Kohler,020, but the number of researches performed on-lasting
races is very limited - probably because of prattitifficulties. There are many different factorgieh influence
performance in endurance exercise, depending upolehgth and duration of the performance.

However, there is little scientific data about &féect of anthropometry on race performance inauitrarathon
running (Knechtle, B., Knechtle, P., Rosemann & érsp 2010b) and little is known about the effedtsanstant
running over a few days (Knechtle & Kohler, 2000jtra-marathon running is also associated withedédht
problems such as dehydration (Kao et al., 2008)aaddcrease in skeletal muscle mass. Apart frohrgmbmetry,
training variables like pre race experience anihitmg volume seem to influence running performafeung, S.S.,
Yeung, E.W. & Wong, 2001; Knechtle, B., Wirth, Kile P., Zimmermann & Kohler, 2009c; Knechtle, B.,
Knechtle, P., Rosemann & Lepers, 2010a; Knechti. ¢2010b).

Considering the present literature on long-distamewers up to the marathon distance, in this stueywould
expect significant relationships between anthrogdmetraining, physiological and psychological idries and
race performance in ultra-marathons. We also eteduassociations between pre race and post racgehan
body mass, temperature, hematocrit and a ratipgaieived exertion.

* Daniela Chlibkova. Tel.: +420-777-889-162
E-mail addresschlibkova@cesa.vutbr.cz



Author name / Procedia — Social and BehavioraéSces 00 (2012) 000—000
2. Methods
2.1.Subjects

The number of 47 recreational runners, 38 men anr@en, were intending to start the race, andal tft15
ultra-runners were interested in the investigatibhe athletes were informed of the procedures amg dgheir
informed written consent. Total 12 runners (10 raad 2 women) underwent seven stages and we asshgrado
statistical analysis. The average participant wiaé 4 6.8 years old (mean + standard deviation)emd9.8 + 7.4
years, females 48.5 + 2.5 years. The height wa€01#7.0 cm, males 178.8 £ 6.2 cm, females 168100+cm. The
mean body weight was 75.1 + 13.3 kg, males 78.9.% kg, females 56.0 + 4.0 kg. Body mass indexe/¢BMI)
was 23.8 + 3.1, males 24.6 + 2.7, females 19.97+The subjects covered 301 km at average timeo8¥shduring
the 7 days.

2.2.The race

Moravian Ultra Marathon is the running competitmrer a distance of 301 km with an internationatipgration
(Hungary, Slovakia, Austria, Germany) and inclu@dedassic marathons in 7 consecutive days, 43 kiy. diatook
place from & July to 9" July 2011. The race was selected on the basisrgfractical experience, but also because
it is the longest running and most difficult stagee held in the Czech Republic. The varied dailyning was in
hilly terrain on often unpaved trails with an eléga from about 700 to 1500 m. At the start the gemature was
10° Celsius and it was raining heavily. During tlegious stages the temperature rose to 28° Celsiasyweather
changed and was hot sunny. Throughout the stageswere aid stations with food and beverages.

2.3.Measurements and calculations

The used methods were questionnaires and phystalogieasurements. The parameters such as agergande
resting heart rate, years as active runner, aveyagdy training volume in kilometers, the numbdrsamilar
completed races, a rating of perceived exertionE(R€ale 6-20; Borg, 1998) and other data were gsszkfrom
guestionnaires given to tested subjects persorthalty day before the race. The questionnaires wesatent
specifically for this type of research. Some datswadded to the questionnaire by competitors afitieh. The
physiological parameters (body mass, height, hecniaitand temperature) were determined by measurifgre
and immediately after the race. Blood samples wieasvn to determine hematocrit levels and they vaemgved
from capillary finger tip. Overall ranking in thaae was specified regardless of the order in ttegoay due to an
objective statistical evaluation. It was calculatedm the total number of 47 athletes who entereel tace
regardless of sex and age of competitors.

2.4, Statistical analysis

The association of select anthropometric, trainptgysiological and psychological variables witheditne was
investigated using correlation analysis. Pearsah&wearman correlation coefficients were used titistical data
processing, which should reveal any relationshipatdes and race performance. We also examinedfisaymt
differences between pre race and post race changbsdy weight, temperature, hematocrit and a gaiir
perceived exertion. We used Wilcoxon paired t-festdependent selection of pre race and post raaages. The
data was evaluated on the level of significanc® ihGhe program Statistic 7.0.
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3. Results
3.1. Anthropometric data

The pre race minus post race differenteig body mass (from 76.5 + 13.1 kg to 72.0 + 1&g was significant
(p << 0.01). Changes in body weight were quantifisda decrease 6 % (4 kg). According to the regsofriem
guestionnaires, the runners consumed 1.3 + 014 litEfluids every day before the race and 1.24Hi@ers of fluids
during one race stage. There were no significarretaiions between age, body height, pre race astinace body
weight or BMI and race time.

3.2.Training data

Correlations between years as an active runnerageeyearly training volume in kilometers, the nemiof
completed similar races and race time were notifgignt. Training variables in ultra-runners ingtstudy showed
no significant association with running ultra-erahe stage performance.

3.3.Physiological data

The pre race value of hematocrit was 45.06 + 433 post race value of hematocrit was 39.00 + 4T82. pre
race minus post race diferen@g {n hematocrit was 6.06 + 3.52 and it was sigaific(p << 0.01).

Laboratory value for the resting heart rate wa8 516.2 beats/min, males 50.9 + 6.6 beats/min, fesna3.0 +
3.0 beats/min. We did not found significant corielas between the resting heart rate, pre racgpastirace body
temperature or values of hematocrit and race tirhe. post race minus pre race differenskif temperature (from
36.0 £ 0.7 ° Celsius to 36.3 + 0.6 ° Celsius) shibwe significant changes.

3.4.Race performance

The coefficient of variation of performance (CV%160 x SD/mean) for total race time was 16. We daseove
race time of various groups in different stagethefrace (Figure 1. Stages and race time).
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Figure 1. Stages and race time
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The decrease or the increase in race time has wwittotactics in the race, with an overall pace. Weaded
runners to three groups (n per group = 4) accortbrtheir race times in stages over several conisecdays. The
differences in race time between the group abovdianeand the group below median were nearly doubhe.
variance in race performance in better and worsaats was that better ones began the race withighespeed and
they were able to return to this speed after thestdage, which was for all groups critical, becatleerunners run
out the power. In contrast the group below medias wtill worse and their speed was lower and lower.the
group around median and the group above medias assumed that performance came according theosiinus
Runners cyclically improved and deteriorated.

3.5.Psychological data

The subjects were instructed to rate how theypadtrace and immediately post race. Using the 16tfRorg
Scale the runners rating of perceived exertion (RB&dle 6-20, Borg, 1998) increased from pre racgott race
from 10.4 + 2.8 to 15.3 + 2.3. The mean RPE post @orresponding to a perceived effort ,hard (h¢aggorg,
1998). The post race minus pre race differeadan the rating of perceived exertion was significgp << 0.01), in
contrast we found no correlation between the ohdehe race and pre race or post race changesinating of
perceived exertion.

4. Discussion and conclusions

In anthropometric data we did not find significaatrrelation between age, body weight, body heighbaxy
mass index and race time. Also according to Kne¢ltuff, Schulze, Rosemann and Senn (2009a), malkméchtle
et al. (2009c) anthropometry does not seem to haveajor effect on race performance in ultra-manathmning.
However, Hoffman (2008) reported that body massxnid related to marathon performances in ultrazing also
Knechtle B., Knechtle P., Rosemann and Lepers @0Xnechtle et al. (2010b) demonstrated that agechosen
skin-folds are related to endurance running for E@0race time. On the other hand, according tostrae author,
pre race experience is more important for a fas¢ tdme in male 100-km runners than any of the rdateed
anthropometric variables (Knechtle et al., 2010a).

There was no significant correlation between yeagsactive runner, average yearly training volume in
kilometers, the number of completed similar raced eace time. In this study during the race perforoe the
decrease or the increase in race time has to dotadtics in the race, with an overall pace. Rusrsclically
improved and deteriorated. According to Knechtlalet(2009a, 2009c¢) training volume does not seerhave a
major effect on race performance in ultra-marathoming, but in 100 km races may be predicted histraining
volume (Knechtle et al., 2010b). In female 100 kamrrers only pre race experience is associated naitk
performance, but not training parameters (Knecéitlal., 2010a). On the contrary neither pre rageg&nce and
training volume nor previously completed races associated with race time of the finishers (Knexit al.,
2009a). We conclude that the data from the exislitegature is not consistent and even partly cadittory.
Training variables in ultra-runners in this studyowed no significant association with running ultradurance
stage performance.

The post race minus pre race difference in RPEsigasficant (p << 0.01). Our results suggest biglides in
mental function during a prolonged running stageran contrast no significant correlation was foletween post
race and pre race temperature, the value of rebtagt rate, pre race or post race rating of peedeexertion or
value of hematocrit and race time. The post racgeumpre race differenc@) in temperature showed no significant
association. We did not find significant correlatioetween post race change in weight and postotaege in RPE.

The important result of this study is that this tindhy ultra-endurance run led to a statisticaligngicant
decrease in body mass in recreational ultra-runfiduis is in contrast to the results of formeradéndurances races
with breaks where body mass remained stable (V& mé&rVihko, 2005) or even increase (Raschka & RIaf92).
However, in ultra-endurance performances for hoursven days without break, a decrease in body (Bassher,
Enggist, Jehle & Knechtle, 2006) has been demaestr@®ne problem in our study is the fact that veasured the
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athletes immediately after arriving at the finigkeland could not determine correctly whether tiveye dehydrated
or not. As it takes some time for the body to congage for the dehydration, the timing of measubogy mass
after the race might also be of importance. Thediyoh status in our study, assessed from chamgiesdy weight,

indicated a dehydration indirectly quantified adetrease 6 % in body mass from the first stagheadast seventh
stage of the race. According to the responses fjaestionnaires, the fluid intake during the hogetawas not
sufficient for the runners with longer race tim@he question still remains, whether dehydrationlyeaccurs

during an ultra-endurance performances?

The other important result of this study is thengfigant decrease in hematocrit. In our tested grpast race
values of hematocrit decreased, differences inegahf hematocrit were significant. The pre raceumipost race
difference was always positive, the pre race valuese higher from 1 till 12 %. During dehydratiome would
generally expect an increase in hematocrit, butat#ihdurance performance leads to a hypervolemta wi
hemodilution and a decrease in hematocrit. AccgrdorKnechtle and Kohler (2007) it takes some tiimethe
body to compensate for the physical race effectisnit¥er and Faulhaber (2007) concluded that hetatdn is
shown as a long term effect of repeated enduratnamsThis also confirmed Knechtle and Kohler’ mipn, that
there is the possibility of significant decreaseskeletal muscle mass, not only dehydration. Wendbknow
exactly why there was such a big decrease in baaghtt Among the reasons for this, for examplehésfact that
we did not use methods for establishing if the ease was of muscle mass or body fat; in futurearekewve would
definitely use stricter measures to establish tadide in body mass.

From this analysis, it is concluded that seleaning, anthropometry, physiological and physiol@jigariables
were not related to race time. On the contrary @ the significant pre race minus post race iffee ) in
body mass and in hematocrit and the post race nprausace differencerj in the rating of perceived exertion. To
summarize, the hydration status, likely decreasskiletal muscle mass and the psychological pasmebuld
seemed to be of importance for a 7-day stage rgmaice.
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