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IMPROVE MAXIMAL AEROBIC SPEED IN HANDBALL SENIORS THROUGH
INTERMITTENT EFFORT
CAZAN FLORIN1, RIZESCU CONSTANTIN1, GEORGESCU ADRIAN1
Abstract
Purpose: Working at high intensity intervals, the maximum aerobic speed aims central and peripheral qualities of
maximum oxygen consumption. Through this experiment we want to improve its ability to repeat short explosive
efforts and also to allow athlets more time to be quickly and strong more often.
Material and methods: Experimental strategy implementation period was 8 weeks during July and August 2010.
The research was conducted on HCM Constanta senior team participating in the National Handball League 2010-2011
edition. The team is a group composed of 18 players, with a mean age of 26,94±3,78 years.
Study took place in Sports Hall of Constanta, the team conducted its official matches, with a field approved
by the Romanian Handball Federation and the track Farul Stadium in Constanta.
We will include specific physical training program with a training schedule intermittent effort. We use such
intermittent longer races more or less long, long intervals since the sequence of effort / rest 3-3 minutes, 2-2 minutes,
then intermittent sprint 30 meters and passing through the more classical intermitent: 30”-30”, 20”-20”. These flights
will be carried out at speeds close to maximum aerobic speed (VMA) using the 30-15 IFT (intermittent effort test) on
intensity between 80 and 110% of flights will also be performed in line or commuting, or made way through periods of
game activity effectively reduced for periods of 3 to 4 minutes. At the beginning and end of the training program,
athletes were tested to determine VMA by 30-15 IFT.
Results: After applying the new program designed by intermittent effort, we managed to improve maximal aerobic
speed, men handball team HCM Constanta from17.21 to 18.83 km / h.
Conclusions: After applying the training program with intermittent effort we managed to improve its ability to
repeat short explosive efforts and also to allow athletes more time to be fast and powerful often.
Keywords: maximal aerobic speed, intermittent effort, handball, improve.

Introduction
Maximal aerobic speed (also called maximal
oxygen consumption, maximal oxygen uptake, aerobic
capacity, functional aerobic capacity, or simply VO2
max) is regarded as the criterion measure of
cardiorespiratory fitness. Maximal aerobic speed is a
useful physiological measurement, utilized by trainers
to track progress with their athlets. It is the highest rate
at which oxygen can be distributed, consumed during
exercise or the maximal rate at which oxygen can be
taken in, and used by the body during physical activity.
VO2 max is usually expressed in relative (uptake
relative to body weight) terms as milliliters of oxygen
consumed per kilogram of body weight per minute (ml
O2 /kg/min or ml/kg/min). The “V” in VO2 max
represents the volume used per minute (in scientific
notation, a dot (sometimes) appears over the V to
indicate “per unit of time”). Significant factors that
influence maximal oxygen consumption in healthy
adults are gender, heredity, body composition, age,
state of training and mode of exercise
(http://www.ideafit.com/fitness-library/maximalaerobic-power-and-functional-independence-in-olderadults).

For an athlete to compete successfully in an
endurance event, a VO2max of at least 70 ml.kg-1.min1 is a minimum requirement (Hawley et al., 1997 cited
by Finn). While athletes employ a variety of training
strategies to increase VO2max, recent research
suggests that a form of interval training known as highintensity intermittent training leads to rapid
improvements in VO2max and endurance performance
(Finn 2001). To attain an optimal stimulus (and
forthcoming adaptations), athletes are generally
required to spend a couple of minutes in their ‘red
zone,’ which generally means hitting >90 – 95% of
either VO2 max or maximal heart rate (HR) (Laursen
and Jenkins, 2002).
Despite the growing interest in game- or skillbased conditioning (Buchheit et.al. 2011, Impellizzeri
et.al. 2006, Sheppard and Borgeaud, 2009), runningbased high-intensity interval training (HIIT) is still one
of the most popular forms of exercise to improve
cardiorespiratory fitness in athletes (Billat, 2001a,
2001b).
Material and methods
Experimental strategy implementation period
was 8 weeks during July and August 2010. The
research was conducted on HCM Constanta senior
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team participating in the National Handball League
2010-2011 edition. The team is a group composed of
18 players, with a mean age of 26, 94±3,78 years. At
the beginning and end of the training program, athletes
were tested to determine VMA by 30-15 IFT.
Study took place in Sports Hall of Constanta,
the team conducted its official matches, with a field
approved by the Romanian Handball Federation and
the track Farul Stadium in Constanta.
We included a training program with
intermittent effort schedule. We use such intermittent
longer races more or less long, long intervals since the
sequence of effort / rest 3-3 minutes, 2-2 minutes, then
intermittent sprint 30 meters and passing through the
more classical intermitent: 30”-30”, 20”-20” as you can
Week

Day

see in Tabel 1. These flights will be carried out at
speeds close to maximum aerobic speed (VMA) using
the 30-15 IFT (intermittent effort test) on intensity
between 80 and 110% of flights will also be performed
in line or commuting, or made way through periods of
game activity effectively reduced for periods of 3 to 4
minutes (Cazan, 2010).

Tabel 1. Training program with intermittent effort schedule
Running Running Recovery Recovery
Series
Number

Recovery

time

time between

intensity

duration

intensity

duration

of series

series
Week

Monday

5 min.

80-85%

-

-

-

5

3 min.

1

Wednesday

4 min.

80-85%

-

-

-

5

3 min.

Friday

3 min.

85-88%

-

-

-

5

3 min.

Week

Monday

3 min.

85-88%

-

-

-

6

3 min.

2

Wednesday

2 min.

85-88%

-

-

-

6

3 min.

Friday

2 min.

85-88%

-

-

-

6

3 min.

Week

Monday

1 min.

90%

30 sec.

Passive

12 min.

2

3 min.

3

Wednesday

45 sec.

90%

15 sec.

Passive

7 min.

3

3 min.

Friday

45 sec.

90%

15 sec.

Passive

8 min.

3

3 min.

Week

Monday

30 sec.

90%

15 sec.

Passive

7 min.

3

3 min.

4

Wednesday

30 sec.

90%

30 sec.

40%

12 min.

2

3 min.

Friday

30 sec.

93%

30 sec.

Passive

10 min.

3

3 min.

Tuesday

20 sec.

95%

20 sec.

Passive

8 min.

2

6-7 min.

Week
5

active
Thursday

20 sec.

90%

20 sec.

45%

8 min.

2

6-7 min.
active

Week

Tuesday

15 sec.

100%

15 sec.

Passive

10 min

3

3 min.

6

Thursday

15 sec.

95%

15 sec.

25%

7 min.

2

6-7 min.
active

Week

Tuesday

15 sec.

95%

10 sec.

passive

7 min.

2

7

6-7 min.
active

Thursday

10 sec.

90%

10 sec.

passive

7 min

2

6-7 min.
active

Week
8

Tuesday

10 sec.

100%

10 sec.

passive

6 min.

2

6-7 min.
active
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Thursday

10 sec.

110%

10 sec.

passive

6 min.

2

6-7 min.
active

To overcome the inherent limitations of VO2
max for training prescription based on changes of
direction, and intermittent supramaximal was
developed 30-15 IFT (Buchheit, 2008, 2010). IFT
30-15 was designed to determine the maximum VO2
and HR, and anaerobic capacity, capacity intereffort recovery, acceleration, deceleration, and abilities
COD (Buchheit 2008a, 2008b). Final speed reached
to test VIFT is therefore a compound velocity, which
takes into account all physiological variables created
when doing HIIT including COD. In other words, the
IFT 30-15 is very specific, not for sport
specific, but common training sessions conducted in
intermittent sports. While other protocols such as YoYo tests have somewhat similar physiological
requirements, VIFT is only speed that can be used for
exercise prescription (eg final performance measured at
Yo-Yo, or the total distance covered, can not be
directly used for training prescription because her
relationship with VO2 max is based on speed) (Dupont
et al. 2010) to demonstrate the validity of the test logic,
VIFT proved to be better than VO2 max HIIT, COD to
individualize the players inteam sports (Buchheit
2008). This was exemplified by a low heterogeneity
between players cardiopulmonary system responses
(Buchheit 2008). Finally, IFT 30 to 15 is also attractive
because it was perceived to be less painful than
continue running tests (Leger and Boucher, 1980
(Leger and Lambert, 1982) by 70% of players tested
(Buchheit, 2005).
To ensure that athletes reach the intensity
required, there are several ways to control and
individualize running speeds. While the simplest
method involves the athlete's perception of effort (eg. I
run as hard as I can, knowing that x reps be done
(Celine et al. 2011), or HR retrospective analysis
(Helgerud et al 2007), where once the session is over,
players
help
dictate
a
reaction
changes in future sessions running distances) using
ground
running
tests
is
a
method
more objective (Bill and Koralsztein 1996), accurate
and practical (it is not necessary to monitor HR), and
rather effective. For a long time, velocity associated
with VO2 max (vVO2 max) was the speed. Reference
favorite running HIIT program (Bill, 2001a, 2001b).
However, since the speed of
VO2
max
is
determined only by the athlete and the energy cost of
jogging (Di Prampero et.al. 1986) its use is limited to
single supramaximal intermittent jogging (ie,> vVO2
max) including changes in direction (COD) as
predominantly implemented in team (Dupont et al,
2004) or tennis (Fernandez-Fernandez et al, 2011). For
example, athletes with similar max vVO2 can
present different profiles anaerobic recovery or COD.
Programming based on vVO2 max for HIIT

these athletes can lead to different levels of
encouragement aerobic and anaerobic (Bill, 2008). this
prevents standardization of training, and limited ability
to target specific physiological adaptations.
Protocol of IFT 30-15
The 30-15 IFT consists of 30 s shuttle runs
interspersed with 15 s passive recovery periods
(Buchheit 2008). Velocity is set at 8 km.h-1 for the
first 30 s run, and speed is increased by 0.5 km/h every
30 s stage thereafter (well-trained players can start the
test at 10 or even 12 km/h to save time). Players are
required to run back and forth between two lines set 40
m apart (Fig. 1) at a pace governed by a prerecorded
beep. This prerecorded beep allows the players to
adjust their running speed when they enter a 3 m zone
placed in the middle and at each end of the field.
During the 15 s recovery period, players walk in a
forward direction toward the closest line at either the
middle or end of the running area, depending on where
their previous run stopped. This line is where they will
start the next run stage from. Players are instructed to
complete as many stages as possible and the test ends
when they can no longer maintain the required running
speed or when they are unable to reach a 3-m zone in
time with the audio signal for three consecutive times.
The velocity attained during the last completed stage is
noted as the player’s VIFT (Buchheit 2008).
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Fig. 1. Area prepared for the 30-15 IFT and example of two intermittent runs. For the run at 8.5 km.h-1 (about 69.2 m
in 30 s), subjects start at line A, run to line C crossing line B, and then return. After crossing line B again, they stop
after 8.5 m and walk to line A during the 15s recovery to be ready for the next stage. For the run at 11.5 km.h-1 (about
91.2 m in 30 s), subjects start at line A, make one complete round trip and stop after 9.5 m when going towards line B,
then walk to line B during the 15 s of recovery for the next start. Note that calculation of targeted distances take into
account the time needed for direction changes (Buchheit 2008).
Results
Table 2. 30-15 IFT test results obtained from initial testing and final testing
INITIAL TEST
FINAL TEST
n=18
n=18
Variables
M±DS
CV (%)
M±DS
CV (%)
VMA km/h
17.21 ± 0.81
4.59
18.83 ± 0.38
2.04
Established significance level at p<0.05.
M, average; DS, standard deviation; CV, variability coefficient; n, number of subjects.
Discussion
Applying the training program designed by us
for senior handball team HCM Constanta, we managed
an improvement of VMA, from 17.21 to 18.83, a
significant improvement at p <0.05. We had an
increase in VMA by 9.5%.
Researchers at McMaster University in Canada
have investigated the effects exerted training VO2 max
(MacDougall
et
al,
1998).
Training was carried out on a stationary bike
ERGOMETAL
3
days
a
week.
The program began with four intervals of 30 seconds
separated by a rest period of 4 minutes.
In spatamani 7 Number ranges increased to 10, while
rest
intervals
were
gradually
reduced
2.5 minutes. VO2 max increased by 9%, demonstrating
that significant gains can be obtained in VO2 max of
relatively short duration exercises. In the first week of
the program, each workout session it took 14 minutes.
In Week 7, the duration of each session increased to 30
minutes.
Besides its effect on VO2 max, high-intensity
intermittent
training
may
improve
athletic performance.
Lindsay et al. (1996) reported that 4 weeks of
interval training can improve 40-km time trial
performance of competitive cyclists. The cyclists
replaced approximately 15% of moderate intensity
endurance training with high-intensity intermittent

training, completing six interval sessions during the
course of the study. Each interval session consisted of
six to eight 5-min work bouts at 80% of peak power,
separated by 60 s of recovery. The authors found
significant improvements in 40-km time trial
performance (54.4 ± 3.2 vs 56.4 ± 3.6 min) and time to
fatigue at 150% of peak power (72.5 ± 7.6 vs 60.5 ±
9.3 s) (Finn 2001).
Studies considered in these articles have used
high-intensity intermittent efforts as a form of
intervention on exercise capacity. However the
application forms were widely different. Some working
range takes between 15 to 30 seconds while resting
periods covering 10 seconds to 4.5 minutes.
Conclusion
would
be
that
are
needed
more research to determine the most effective form of
training, interval and effort needed break
to improve endurance performance.
Conclusion
After applying the new program designed by
intermittent effort, we managed to improve maximal
aerobic speed, men handball team HCM Constanta
from17.21 to 18.83 km / h. After 8 weeks training
program with intermittent effort we managed to
improve its ability to repeat short explosive efforts and
also to allow athletes more time to be fast and powerful
often.
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In conclusion, choosing training program for 8
weeks with intermittent exercise, the programming
intervals intermittent exercise room is important to ask
certain physiological systems, and instead to take into
account certain adaptations. Speed reached at the end
of the IFT 30-15 (VIFT) is a complex structure that
takes
into
account
all
physiological variables obtained when performing
intermittent intervals including changes steering effort
(eg,
anaerobic
capacity,
capacity
inter-effort recovery, acceleration, deceleration and
change of direction skills). VIFT speed is therefore of
major importance and
precision speed to bring
players with different levels of physiological profiles to
similar
metabolic
requirements,
thus standardizing training content.
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