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Abstract

The purpose of the study was to analyze the effects of pre-cooling on thermo regulation and performance of long distance
runners in army sports institute. Eight long distance runners of Pune Army Sports institute were selected as subjects. The
subjects were selected at random, they were divided in two equal groups for each, and each group will undergo experimental
conditions using cooling strategy, during warm up before treadmill test and one control condition with out cooling jacket. The
cooling strategy was applied by using cooling jacket for 10 minutes before warm up and during 20 minutes warm up continued
by the tread mill test running to exhaustion. The data of criterion variables like core temperature (Tc), Heart Rate (HR),
Respiratory Rate (RR) and Blood lactate level (BL) was collected from each subjects before and after each test
conditions .The collected data was statistically analyzed by using analysis of variance (ANOVA) with repeated measures and
Tukey's post hoc test were applied to determine the significant differences between the mean. Correlation were also made
using Pearson’s Product moment correlation statistics on (1) Core body temperature & environment (2) Total distance run by
athletes in control & Experimental condition(3) Total time run by athletes in control and experimental condition .The results of
the study showed that there was significant difference in the mean of total time run by the athletes in thread mill before

reaching the Exhaustion Level among the experimental condition and controlled condition.
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Introduction

Exercise physiology is an aspect of sports
medicine that involves the study of how the body
from a functional stands point, response, adjust and
adapts to exercise. Various experiment conducted
in recent years have conclusively proved that the
performance in any sports activity depends upon
the psycho physiological hemeostasis and physical
fitness as well as related skills of athletes. (Atkinson,
1993)

Maximum Day temperature, in the Tropics
generally averages more than 30°C all the year
round. In the wet season, humidity is also high. Hot
and humid conditions limit cooling, because the
temperature and vapour gradients between the skin
and air are not contusive to loss of heat in such
conditions, body temperature becomes a factor
limiting performance of high intensity endurance
exercise (Morris et al, 1998). Strategies that reduce
resting body temperature or enhanced dissipation of
heat can there for enhanced performance.
Application of ice via and Ice jacket can be done for
pre cooling before an event.

* Corresponding Author, Email: iadoreambattu@yahoo.co.in

Methodology

To achieve this purpose of the study, eight
long distance runners of Army sport institute — Pune,
aged between 18- 30 years were selected as
subjects. They were national, state and university
level athletes. Eight subjects were divided in to two
groups of four athletes each. The first group was to
undergo experimental conditonl and control
condition. The second group will undergo control
condition and then the experimental condition. In
the experimental condition test, there will be four
phase-Phasel-normal, Phasell- 10 minutes with
cooling jacket, Phase Ill- 20 minute warm up with
cooling jacket and Phase IV — Tread mill test
running to exhaustion with out cooling jacket. In the
treadmill test, the subjects were asked to run the
initial 10 minute in 9 Km/minute speed. After 10
minutes, the speed will be increased at the rate of 1
km/minute after every 1 minute of run the athlete
reach the exhaustion level .All the subjects were
tested on selected criterion variables prior to and
immediately after each phase of the test .The time
taken to reach the exhaustion level were measured
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during the experimental condition and control
condition.

Analysis of the data and the results of the

study

The collected data on selected criterion
variables have been analyzed and the results are
presented below.

Karl Pearson’s Product Moment Correlation
was used to find out whether there was any

significant increase in the core body temperature of
12 subjects in relation with the increase in the
environmental heat index.

The Core temperature (Tc) of 12 subjects that
we got during the pilot study test conducted on 7th
of July 2007 was correlated with the core
temperature got during the original test conducted
on 24th of October. This have been statistically
analyzed and presented in Table I.

Table |
JULY OCTOBER
JULY 7 Pearson Correlation 1 .988**
Sig. (2-tailed) . .000
N 12 12
OCT 24 Pearson Correlation .988** 1
Sig. (2-tailed) .000 .000
N 12 12
**Correlation is significant at the 0.05 level
Correlation Coefficient between the core (Experimental  conditon | and Experimental

temperature during July 7 and October 24 is 0.988**,
The correlation is highly significant at .05 level of
confidence.

According to the statistical analysis, based on
the ANOVA table there was a significant reduction,

condition II) with the Tc of non jacket condition
(Control condition) during the 10 minute stage, 20
minute warm up stage and in the Canadian fit test
stage. Since there was a significant difference in
Core Temperature, the Tukey's post Hoc test was

in core temperature (Tc) at .05 level, when we applied as a follow-up test.
compared the (Tc) of Cooling jacket conditions
Post Hoc Tests
Tukey HSD Multiple Comparisons Table II
Dependent (C)GROUP (E)GROUP Ndean
W arizbla ]r:J:l:':'e:ren:e Std. Error Sig.
ONim. } = * o
2 200 “os
2 050 78 006
10Mdm. 3 2 78 000
'“'.'E‘ﬂll-‘.lp‘
2 050= 78 006
475 78 06
1 325% 78 000
2 473 78 306
Canadizn Test

[¥]

[

*, The mean difference is significant at the .05 level. C- Control GroupE- Experimental Group
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The Tukey’s post Hoc test for the differences
between paired means of Control condition with
Experimental condition | and Experimental condition
Il.

The above table clearly indicates that the
mean difference of core temperature (Tc) between
the Control conditions and Experimental condition-
| ,Control condition and Experimental condition II
during 10 minute stage where 1.192* ,0.992*
respectively which shows that there is significant
difference at 0.05 level of confidence. The mean
difference of core temperature between Control
condition with Experimental condition I, Control
condition with Experimental condition I, during 20
minute warm-up stages were 1.050% 1.525*
respectively which shows that there is significant
difference at 0.05 level of confidence. The mean

Post Hoc Tests

Tukey HSD

difference of core temperature between Control
condition with Experimental condition I, Control
condition with Experimental condition Il and
Experimental condition | with Experimental condition
[l during Canadian Fit test stages were 0.742*
1.458*, 0.717* respectively which shows that there
is significant difference at 0.05 level of confidence.

According to the statistical analysis, based on
the ANOVA table there was a significant reduction,
in Heart Rate (HR) at 0.05 level, when we compare
the (HR) of Cooling jacket conditions (Experimental
condition | and Experimental condition Il) with the
(HR) of non-jacket (controlled condition) during the
Canadian fit test stage. Since there was a
significant difference in heart rate, the Tukey's post
Hoc test was applied as a follow-up test.

Multiple Comparisons

Dependent
Variable

(C)GROUP  (C) GROUP

Canadian Test

4
3

Table Il

Mean Std. Error Sig.
Difference

(-0

6.42% 2571 046
10.50% 2571 001
-6.42% 2571 046
408 2571 265
-10.50% 2571 001
-4.08 2571 265

* The mean difference is significant at the .05 level.

The Tukey's post Hoc test for the differences
between paired mean of controlled condition | with
experimental condition II.

The above table clearly indicates that the
mean difference of Heart Rate (HR) between the
Controlled conditions and Experimental condition |,
Controlled condition and Experimental condition Il
during Canadian Fit test stages were 6.42* ,10.50*
respectively which shows that there is significant
difference at 0.05 level of confidence..

According to the statistical analysis, based on
the ANOVA table there was a significant reduction
in Blood Lactate Level (BL) at .05 level, when we
compared the (BL) of Cooling jacket conditions
(Experimental  condition | and Experimental
condition 1I) with the (BL) of non-jacket condition
(Control condition) during the 10 minute stage, 20
minute warm-up stage and in the Canadian Fit Test
stage.

The Tukey’s post Hoc test for the differences
between paired mean of Controlled condition with
Experimental condition | and Experimental condition
Il.

The above table clearly indicates that the
mean difference of Blood Lactate Level (BL)
between the Controlled condition and Experimental
condition - Il was 0.192* which shows that there is
significant difference at 0.05 level of confidence.
The mean difference of (BL) between Control
condition with Experimental condition 1, Control
condition with Experimental condition I, during 20
minute warm up stages were 0.59*0.77*
respectively which shows that there is significant
difference at 0.05 level of confidence. The mean
difference of (BL) between Control condition with
Experimental condition I, Control condition with
Experimental condition Il during Canadian Fit test
stages were 2.483* 3.158* respectively which
shows that there is significant difference at 0.05
level of confidence.

The distance run by 12 subjects during the
Control condition, Experimental condition | and
Experimental condition Il were correlated with each
other. This has been statistically analyzed and the
result is presented in Table- V.
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Post Hoc Tests
Multiple Comparisons
Table IV
Tukev H5D
Dapandant (CIGROUP (E)GROUP Mlzan 5td. Error Sig
Varizbls Differancs
{C-E)
2 058 0639 BG83
3 192= 699 J26
10 Min.
2 1 038 0699 683
3 33 699 153
3 1 192* 699 J26
2 33 699 153
1 2 9% 95 a0d
10 Min. 3 TI¥ 093 a0d
warm-up
2 1 -5g= 095 0040
3 A8 093 143
1 77+ 095 0040
2 8= 093 143
2 2483= 597 0040
3 3.158= 3597 a0d
Canadian Tast
2 1 -14R3= 3597 0040
3 75 3597 161
3 -1.158% 3597 20040
2 -G873 3597 161
* The mean difference is significant at the .05 level.
C- Control Group, E- Experimental Group
Correlations
Table- V
CONTROL  Exp-I Exp-II
CONTROL Pearson Correlation 1 5o4%* 594
Sig. (2-tailed) . .000 000
N 12 12 12
Exp-I Pearson Correlation GogEE 1 Ggo%*
Sig. (2-tailed) 000 . 000
N 12 12 12
Exp-II Pearson Correlation GogxE GoGx* 1
Sig. (2-tailed) 000 .000
N 12 12 12

** Correlation is significant at the 0.01 level (2-tailed).

Correlation coefficient between the distance
run during the Control condition and Experimental
condition | is 0.994 ** The correlation is highly
significant at .01 level of confidence. Correlation
coefficient between the distance run during the
Control condition and Experimental condition Il is
0.994** The correlation is highly significant at .01
level of confidence. Correlation coefficient between
the distance run during the Experimental condition
Experimental condition and | Il is 0.999 **. The

correlation is highly significant at

confidence.

Conclusions

.01 level of

1) There was a marked increase in the core
temperature proportionate to the increase in the
environmental heat index.

2) Core Temperature (Tc) was significantly
lower in the conditions Experimental Condition | and
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[l than the Control condition. Tc during Experimental
condition Il was less than condition I.

3) Heart Rate (HR) was significantly lower in
the Experimental Condition | and Il than the Control
condition. Heart Rate during Experimental condition
Il was less than that of condition I.

4) Blood Lactate Level (BL) was significantly
lower in the Experimental Condition | and Il than in
the Control condition. BL during Experimental
condition Il was less than that of condition |.

5) The total distance run by the subjects
before perceived exhaustion increased in the
experimental conditions | & Il (with cooling jacket),
when compared with the control conditions (without
jacket). Apart from that, subjects put up a better
performance under experimental condition I than
condition I.
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