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y:N: 530 7:Xe3 ¥ Background: The 800 meter race is a form of middle-distance running and requires significant
contributions from both the anaerobic and aerobic energy system. The present study would help to find

the effect of selective plyometric training with cardiorespiratory endurance training on 800 meter collegiate runners. The
purpose of present study is to compare this training approach with conventional training to evaluate 800 meter performances.
Methods: 100 healthy voluntary rural collegiate 800 meter athletes from different colleges of Rahata Talluka of Ahmednagar
were randomly selected based on inclusion and exclusion criteria and divided into two groups. Group A was control group
which received only conventional training including cardio-respiratory endurance training (CON), and Group B received
plyometric training with conventional training including cardiorespiratory endurance training (PLYO). Mean+SD age (years),
weight (kg), height (cms), BMI (kg/m2) and pulse (b/min) of group A were 19.22 (+1.53), 60.68 (+10.47), 170.4 (£6.55), 20.88
(+3.48) & 83.78 (+9.74) respectively, and group Bwere 19.48 (+1.18), 63.16 (+9.31), 171.8 (+5.16), 21.37 (+2.80) & 86.22 (+11.69)
respectively VO2 max (ml/kg/min), anaerobic power (watt), sprint test (sec) and 800 meter running time (min.sec) were
recorded. Student's t test was applied between all the parameters within group and between the groups (p<0.005). Results: In
CON group only sprint test has shown statistically significant improvement after 6 weeks of regular training, where as in PLYO
group statistically significant improvement can be seen in anaerobic power, sprint test and 800 meter time after 6 weeks of
plyometric training along with their regular training. Conclusion: The findings of the present study suggest that PLYO group
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has only significant improvement in anaerobic power of the athletes as compared to CON group.

INTRODUCTION:

The 800 meter running requires both aerobic and anaerobic
energy system contribution and thus influenced by several
physiological variables (Blumkaitis et al. 2016; Kumar &
Badwe 2022). The intensity requires to perform 800 meter
running is higher than long distance running and lower than
sprint as it is a form of middle distance running (Brandon
1995; Kumar & Badwe 2023). There are various factors
responsible for the performance of 800 meter running as it is
characterized by maintaining economy while running at high
velocity makes it little different from other types of sports
(Thompson 2017). Both strength and endurance are needed to
perform 800 meter running and they are achieved by
activation of fast twitch and slow twitch muscle fibers
respectively (Katchetal. 2011).

The most important parameter for any individual's fitness is
their cardio-respiratory endurance which is also known as
VO2max (Kumar et al. 2015; Kumar et al. 2017). It is the ability
to perform moderate to high intensity exercise for a prolonged
period of time by an individual (Kumar & Laroiya 2017). The
cardio-respiratory endurance or VO2 max training can
performed by various methods such as running, cycling,
jogging, swimming, brisk walking etc. The measurement of
VO2 max can be done by various field test such as beep test,
step test etc (Thompson et al. 2009; Kumar & Sharma 2011;
Kumar & Goswami 2020).

Plyometric exercise is a determinant of anaerobic exercise
where there is eccentric contraction followed by concentric
contraction of muscles which. There is stretch shortening cycle
which helps in activating myotatic stretch reflex of muscles
(Davies et al. 2015; Saez de Villarreal et al. 2010; Parab &
Kumar 2024). The reactive ability of neuromuscular system is
improved with the help of plyometric exercises as it improve
the excitability of the nervous system (Shah 2012). The
common Plyometric exercises are hoping, jumping, throws
and various box drills etc. (Lephart et al. 2005).
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The present study would help to find the effect of 6 weeks of
cardiorespiratory endurance training with selective
plyometric training on 800 meter collegiate runners. The
purpose of present study is to compare this training approach
with conventional training to evaluate 800 meter
performances. The effect of endurance training has been seen
on many endurance sports as well as the effect of plyometric
training has been seen on many sports which require sudden
explosive or agile activity (Fletcher & Hartwell 2004; Adams et
al. 1992; Davies et al. 2015), effect of intermittent sprint and
plyometric have been seen on endurance running
performance (Lum et al. 2019), but there is a paucity of
research work on these training effects on middle distance
performances in college athletes.

800 meter running performances are basically performed by
cardio respiratory endurance, muscular strength and power. If
the VO2 max, muscular strength and power increase then the
800 meter running performance may also improve. Similarly, if
the selective Plyometric training have any significant role in
improving 800 meter running performance then there will be a
broader scope to athletes, coaches, athletic trainer, sports
physiotherapists, managers etc to enhance athletic
performance.

METHODS:

A total of 150 voluntary participants were target and identified
for this study, in which 40 were excluded due to various
reasons (22 were not meeting the inclusion criteria, 15
participants were declined to participate, and 3 participants
Schedule did not allow them to participate) . A total of 110
healthy voluntary rural collegiate 800 meter athletes from
PIMS-DU, Rahata Talluka of Ahmednagar district aged
between 18 to 25 years were randomly selected based on
inclusion and exclusion criteria. The participants with any
recent injury and any medical and/or psychological
conditions which may affect their performances were
excluded from this study. The minimum eligibility of

58 % GJRA - GLOBAL JOURNAL FOR RESEARCH ANALYSIS



VOLUME - 13, ISSUE - 05, MAY - 2024 * PRINT ISSN No. 2277 - 8160 » DOI : 10.36106/gjrq

participants was to qualify PAR-Q to rule out any cardiac
condition of subjects which may triggered by intervention
protocol, and they all submitted their written informed
consent. The ethical committee approval has been taken from
Institutional Ethical Committee of Pravara Institute of Medical
Sciences (Deemed to be University), Loni.

All these 110 participants divided randomly in to two equal
groups (N= 55). Control group (CON) received only
conventional training including cardio-respiratory endurance
training, and Plyometric training group (PLYO) received
conventional training including cardio-respiratory endurance
training with plyometric training. Total 10 participants, 5 from
each group, expressed their unavailability and requested to
withdraw voluntarily during follow-up. Hence, total 100
participants, with 50 in group A and 50 in group B, completed
the intervention

All the participants have done 6 weeks of their group specific
training, eg., participants of group A received only
conventional training as per their schedule of 6 weeks, and
participants of group B received conventional plus plyometric
training as per the designed schedule (table 1) for 6 weeks.
Before and after 6 weeks of their regular group specific
training, their anaerobic power, sprint test, VO2 max and 800
m running time were recorded.

The following variables were taken:
Height (cm) measured by Stadiometer; and weight (kg)
measured by digital weighing machine

Vo2 max (Beep test, Mackenzie 2001):

This test involved continuous running between two lines 20m
apart in time to recorded beeps. The test subjects stood behind
one of the lines facing the second line, and began running
when instructed by the tape. The speed at the start was quite
slow. The subject continued running between the two lines,
turning when signaled by the recorded beeps. After one
minute, a sound beep indicated an increase in speed, and the
beeps were closer together. This was continued for each
minute (level). If the line was not reached in time for each
beep, the subject must rerun to the line turn and try to complete
the task within 2 more 'beeps'. Also, if the line is reached before
the beep sounds, the subject must wait until the beep sounds.
The test was stopped if the subject failed to reach the line
(within 2 meters) for two consecutive ends. The athletes score
was considered as the level and number of shuttles (20m)
reached before they were unable to keep up with the
recording. This score was converted to a VO2max equivalent
score using mobile app.

Anaerobic power (RAST- Running Based Anaerobic Sprint
test, Mackenzie 1998):

Initially, body mass of each participant measured with the
same clothes to be used in the RAST Test. Two lines taped to
the floor marked a sprinting trace of 35 meters and cones
placed at the end of each of the line. Participants instructed to
complete six 35-meter sprints at maximum pace and to be sure
to cross each line. Participants verbally encouraged to run as
fast as possible during each run to ensure a maximal effort. Be-
tween each run, participants are allowed to rest for 10 seconds
before turning around, in order to allow them to prepare for the
subsequent sprint. Each 10-second interval between the
sprints has also been timed manually.

For the first sprint, the instruction was “ready, 3, 2, 1, go”. For
the other five sprints, a countdown from 6 to 1 and the start
signal “"go” proved to be sufficient. Power, expressed in watts
(W), and be calculated by the formula power = (Body
Mass/*Distance?2)/Time.3, 21 Peak power (PP) is defined as
the highest calculated power and minimum power (MNP) as
the lowest, while mean power (MP) is defined as the average
power over the six sprints.

F30 sprint test (Mackenzie 1999):

This test assessed the sprinting ability over a short distance,
which is of particular importance for many sportsand has
been associated with the performance of different activities.
F30 has been performed on a straight track marked with cones
and lines at 30 and 60 m after the starting point. The
participants waited for the signal at the starting point and then
ran at maximum speed. Participants performed two trials
separated by 5 minutes and the best time has been used in the
analysis.

800 meter running time:

After a warm-up of self-selected velocity and 5 minutes of rest,
participants were asked to perform 800 meter run in a minimal
time possible

Interventions:

Group A (CON) received only their regular conventional
training including cardio-respiratory endurance training
which they were doing as their daily regular training program.
Group B (PLYO) received plyometric training with their regular
conventional training including cardio-respiratory endurance
training (Table 1).

Selective plyometric training:

This program lasts for 6 weeks as shown in Table 1. Plyometric
training was performed two times a week in nonconsecutive
days (Tuesdays and Thursdays) under strict supervision and
control. Every session began with a 10 minutes warm-up that
included jogging at a self-selected pace and type. The
plyometric sessions took ~25 minutes and followed by 5
minutes of cool down. (Assuncao et al. 2018)

Table 1.— Plyometric training program

Exercise ‘ Sets ‘ Repetitions ‘ Total
(Two times in a week)

Bilateral horizontal jumps |2 15 30
Unilateral zig-zag jumps |2 8 16
Bilateral vertical jumps 2 15 30
Unilateral horizontal jumps| 2 6 12
Depth jumps 2 10 20

Assessed for Ehgibabsty (n=J300

Excluded (n=40)
= Not meeting nclusion critena (p=22)
# Declme to parnicipate (n=15)
»  Schedule dad not allow 1o participate
(n=03)

|— Randomazed (n=/10) ]
| Pre-Assessment (Week 0) |
IR S
' I ans |
Group A: CON  © /
Allocation 1o Control (n=33)
(Conventional trarung wcluding
carcho-respuratony endurance trasmng |

Group B: PLYO
Allocation 1o Intervention (n=33)
(Plvometrsc tramng with conventional rasning
wacluding cardio-respuratory endurance tramnng )

Loss to follow-up. Loss to follow-up
Discontinued = " Discontumed
intervention (5=3) ifitervention (F=3)
Post Intervention
Waeek 6 Week 6
Post assessment P
Analyzed (w=30) Analyzed (n=30)

Fig. 1: CONSORT diagram of flow of participants through
the trial

Data Analysis:

The descriptive statistics for all outcome measures expressed
as mean=+SD. The effect of CON & PLYO training in their
group analyzed by paired sample T- test. An independent
sample T- test used to compare post training values between
CON & PLYO. The confidence interval was set at 95%. The
analysis was done using SPSS version 20.
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RESULTS:

Mean=SD age (years), weight (kg), height (cms), BMI (kg/m2)
and pulse (b/min) of CON and PLYO groups are shown in
table 2.

Table 2. — Descriptive data of both groups

Variables Age Weight [Height BMI Pulse
(years) |(kg) (cm) (kg/m2) |(b/min)
CON (mean [19.22 |60.68 170.4 20.88 83.78
+SD) +1.58 |+10.47 |+6.55 +3.48 |+9.74
PLYO (mean [19.48 63.16 171.8 21.37 |86.22
+3SD) +1.18 |+9.31 +5.16 +2.80 |=11.69

The Mean=+SD of all the variables of CON and PLYO groups
are shownintable 3.

Table 3. — Descriptive data of the variables of both groups

Vo2max Anaerobic |Sprint test| 800 meter
(ml/kg/min) |power (sec) time
(watt) (min.sec)
CON |Pre |35.39 +4.49 321.29 5.45 3.43 £0.20
+106.47 |+0.26
Post |35.39 +3.96 |321.7 5.31 3.38 £0.18
+105.6 +0.23
PLYO |Pre |36.26 +3.54 |347.04 5.44 3.44 +0.26
+122.42 |=0.27
Post |36.41 +3.57 |416.84 5.30 3.37 £0.21
+112.98 |=0.14

Student's t test was applied between all the parameters within
group and between the groups, there finding is shown in table
4.

Table 4. — Comparison within group and between groups (p
values)

Vo2max| Anaerobic | Sprint |800 meter
(ml/kg/ |power test time

min) (watt) (sec) |(min.sec)
CON (pre & post) 0.5 0.15 0.0001*|0.11
PLYO (pre & post)  |0.12 0.0001* 0.0001*|0.0001*
Between Groups 0.14 0.13 0.39 0.36

(pre CON & PLYO)
(post CON & PLYO) |0.10

*- Statistically significant

p value

0.0001* |0.37 0.38

In CON group only sprint test has shown statistically
significant improvement after 6 weeks of regular training,
where as in PLYO group statistically significant improvement
can be seen in anaerobic power, sprint test and 800 meter time
after 6 weeks of plyometric training along with their regular
training. But if post intervention values of both groups are
compared then only anaerobic power showed statistically
significant improvement.

DISCUSSION:

The purpose of the present study was to find the effect of 6
weeks of selective Cardiorespiratory Endurance and
Plyometric training on 800 meter Collegiate Athletes.

The average VO2 max (ml/kg/min) of CON and PLYO group
was 35.39 +4.49 and 36.26 +3.54 respectively, which is below
than standard (www.physio-pedia.com; Buttar et al. 2022;
Nitin et al. 2013). There might have many factors for that which
needs to be studied in future. The aerobic capacity of these
athletes is required to be improved by proper aerobic training.
In a study conducted by Stgren et al (2021), the middle
distance running time is related with athletes' aerobic
capacity. The difference between pre values of VO2 max
between CON and PLYO was statistically insignificant. In
CON the difference between pre and post values of VO2 max
was also statistically insignificant. In PLYO the difference
between pre and post VO2 max was again statistically

insignificant. The comparison between post values of VO2
max between CON and PLYO was statistically insignificant.
With these findings, it can be suggested that VO2 max of these
athletes have not improved in 6 weeks of either their regular
exercises or by selective plyometric exercises. Since these
athletes have not gone for any intensive aerobic exercises,
they have either done their regular exercises (in CON) or
plyometric exercises (in PLYO), it can be understood that these
exercises of 6 weeks was not helpful for improving VO2 max. it
is also imperative to mention that plyometric exercise are type
of anaerobic exercise and it has limited evidence in improving
VO2 max (Egan-Shuttler et al. 2017 & Saunders et al. 2006).

The average anaerobic power (watt) of group A (CON) and
group B (PLYO) was 321.29 +106.47 and 347.04 +122.42
respectively, which is well below standard values
(Abichandani & Hule 2017; Zupan et al. 2009). The anaerobic
power is required to be improved with the help of well guided
strength training program and to prevent them to indulge in
drug abuse substances (Kumar et al. 2011). Stgren et al (2021)
suggested in a study that anaerobic power is an important
component for middle distance running and they are
correlated. The difference between pre values of anaerobic
power between CON and PLYO was 0.13 which was
statistically insignificant. In CON the difference between pre
and post values of anaerobic power was 0.15, which is also
statistically insignificant. In PLYO the difference between pre
and post anaerobic power was 0.001, which is statistically
significant. The comparison between post values of anaerobic
power between CON and PLYO was 0.001 which is again
statistically significant. With these findings, it can be
suggested that in group A (CON), where only regular
exercises have been done there is no improvement of aerobic
power seen. Whereas in group B (PLYO), where plyometric
exercises have been done, a significant improvement in
anaerobic power can be seen and hence there is a significant
difference between both groups can also be seen. Since,
plyometric exercises are a type of anaerobic exercise, the
finding of the present study is in line with the findings of
Assuncao et al. 2018 which suggested plyometric exercises
helps in improving anaerobic power.

The average sprint test time (sec) of group A (CON) and group
B (PLYO) was 5.45 +0.26 and 5.44 +0.27 respectively. In a
study conducted by Haugen et al (2021), it was suggested that
shorter distance running training particularly 30 m and 60 m is
effective in middle distance running. The difference between
pre values of sprint test between CON and PLYO was 0.39
which was statistically insignificant. In CON the difference
between pre and post values of sprint test was 0.001, which is
statistically significant. In PLYO the difference between pre
and post sprint test was 0.001, which is also statistically
significant. The comparison between post values of sprint test
between CON and PLYO was 0.37 which is statistically
insignificant. With these findings, it can be suggested that
sprint test time can be improved by 6 weeks either regular
exercises (CON) or selective plyometric exercises (PLYO).
Further, it can also be suggested that there is no significant
difference between both aerobic as well as anaerobic
exercises inimproving sprint test time.

The average 800 meter running time (min.sec) of group A
(CON) and group B (PLYO) was 3.43 +0.20 and 3.44 +=0.26
respectively, which is well below the national and
international records (https://indianathletics.in; https://www.
worldathletics.org). There may be certain factors for this low
level performance which need to be further studied. The
difference between pre values of 800 meter running time
between CON and PLYO was 0.36 which was statistically
insignificant. In CON the difference between pre and post
values was 0.11, which was statistically insignificant. In PLYO
the difference between pre and post values was 0.001, which is
statistically significant. The comparison between post values
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of 800 meter running time between CON and PLYO was 0.38
which is statistically insignificant. With these findings, it can
be suggested that 6 weeks of regular exercises in CON does
not helps in improving 800 meter running time whereas 6
weeks of plyometric exercises in PLYO has significant
improvement. Further, it can also be suggested that both
aerobic and anaerobic exercises are equally important as
there is insignificant differences shown on post intervention
values of 800 meter running time between both groups. The
finding of the present study is quite consistent with the
findings of (Blumkaitis et al. 2016 and Rami rez-Campillo et
al. 2014), which suggested that middle distance running can
be improved by aerobic and anaerobic exercises.

COCLUSION:

The findings of the present study suggest that VO2 max,
anaerobic power and 800 meter running time of rural
collegiate athletes are well below standard norms and need to
be improved with the help of proper training and guidance.
The 6 weeks of selective plyometric training found significant
in improving anaerobic power of the athletes as compared to
those without such training but has insignificant role in VO2
max. The sprint test time was seen to improved by either 6
weeks of regular exercises or plyometric training. Further, it
can also be suggested that 6 weeks of plyometric training has
significant role in improving 800 meter running time of rural
collegiate athletes.
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