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Abstract

The purpose of the study was to analyze the progressive, fluctuated and regressive resistance training and its impact on lower
extremity strength. Eighty physically active and interested high school students (N=80) were randomly selected as subjects
and their age ranged between 14 and 18 years. The selected subjects were randomly assigned into four equal groups with
twenty subjects each (N=20). Group | was involved with progressive resistance training (PRG), group Il was given fluctuated
resistance training (FRG), group Ill was given regressive resistance training (RRG) and group IV acted as control (CG). The
experimental groups underwent their respective experimental treatment for eight weeks 3 days per week and a session on
each day. Control group was not exposed to any specific training apart from their curriculum. Leg strength was taken as
variable for this investigation. The pre and post test were conducted one day before and after the experimental treatment.
Analysis of covariance (ANCOVA) was used to analyze the collected data. Scheffe’s test was used as a post hoe test to
determine which of the paired mean difference significantly. The results revealed that progressive and fluctuated resistance
training (PRG and FRG) produced significant difference (P < 0.05) on leg strength as compared to control group (CG).
However regressive resistance training (RRG) produced insignificant difference (P = 0.05) on leg strength as compared to

control group (CG).
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Introduction

Resistance training programme has gained
popularity in recent years. It act as an integral part of a
total strength and conditioning programme for the
enhancement of athletic programme and also
prescribed by major health organizations, recreational
and clinical communities for improving health, fitness
and also in rehabilitation. (Pearson et al., 2000 &
ACSM, 2002). Resistance training programme for
adolescent age group, are generally similar (Fleck &
Kraemer, 2004). The latest research indicates that the
adolescents can increase muscular strength as a
consequence of strength training. This increase in
strength is largely related to the intensity and volume of
loading and appears to be the result of an increased
neuromuscular  activation rather than  muscle
hypertrophy (Guy & Mischeli, 2001). Reports indicated
that resistance fraining may improve motor
performance; strength of the muscles, ligaments and
bones in youth (Faigebaum, 2001).Some studies have
reported that loads of 60 — 80% of 1 repetition
maximum (IRM) in adults, young men and women, has
lead to an increase in dynamic muscular strength
following 6- 12 weeks of resistance fraining at a rate of
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3 days per week (Sale et al., 1990, Stone & Coulter,
1994 & Weiss et al., 1999).

Leg strength is very essential for sports persons,
especially athletes. The strength of a muscle related to
its sectional area or girth. The larger the muscle, the
stronger it is (Henwood & Taafee). In this study the leg
dynamometer is the instrument used to measure the
leg strength. The capacity of lower limb to extent
muscular force, the leg strength is measured by the
limits of lifting resistance in lowering to and arising from
sitting position (Johnson & Nelson, 1982).

Methods

The purpose of the study was to analyze the
progressive, fluctuated and regressive resistance
training and its impact on lower extremity strength.
Eighty(N=80) physically active and interested high
school students of Syrian Christian Seminary Higher
Secondary School, Tiruvalla, Kerala were selected as
subjects and the age of students were between 14 and
18 years. The selected subjects were randomly divided
into four equal groups of twenty subjects each (N=20).
The groups were three experimental and one control.
During the training period, the experimental groups
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underwent their respective training programmes apart subject separately. The experimental groups |, Il and IlI
from their curriculum. Group | have given progressive performed the resistance training at different velocity.
resistance training (PRG), group Il underwent The volume and load was calculated through the
fluctuated resistance training (FRG), group Il was number of sets, repetition and intensity used for each
engaged with regressive resistance training (RRG) for exercise and it was measured in kilograms. The
three days per week for eight weeks. The duration of intensity ranged from 65 to 100 percentages. In this
training section in all days was approximately two study 5% of intensity was increased for every week for
hours. Group IV acted as control (CG), who did not progressive resistance training group (RRG), in
participate in any specific training. Leg strength was fluctuated resistance training (FRG) the intensity was
selected as independent variable for this study. It was increased and decreased of 5% in every alternative
assessed by using leg dynamometer. All the subjects week and for the regressive resistance training (RRG)
of the training groups initially performed thorough 5% of intensity was gradually decreased in every week
warming up exercises. Before the commencement of over the training period. The percentage of volume and
the experimentation, the investigation recorded 1RM velocity for progressive, fluctuated and regressive
for all the three experimental groups taking each resistance training groups presented in table |I.

Table |. Percentage of volume and intensity of training for experimental groups

Weeks
Groups  Components — — I I v v VI Vil vill
Progressive Intensﬁty 65 70 75 80 85 90 95 100
resistance Repetitions 12t0 14 10to12 8to10 6to8 4t06 2to4 1t02 1
Sets 2 2 2 2 3 3 3 3
Fluctuated Intenslit.y 70 65 80 75 90 85 100 95
resistance Repetitions 10to0 12 12014 6t08 8010 2to4 4to6 1 1t02
Sets 2 2 2 2 3 3 3 3
Regressive Intens?ty 100 95 90 85 80 75 70 65
resistance Repetitions 1 1t02 2to4 4106 6to8 8to10 10to12 12to14
Sets 2 2 2 2 3 3 3 3
Data analysis paired mean. All analysis was carried out using SPSS
Mean and standard deviation were calculated for version (Field, 2000) and statistical significance was
leg strength for each training group. And the data were set to priority at p<0.05.
analyzed by using analysis of covariance (ANCOVA). If
the ‘F' value was found to be significant for adjusted Results

post-test mean, Scheffe’s test was used as post hoc
test to determine the significant difference between the

Table Il. Analysis of covariance for leg strength of experimental groups and control group

ADJUSTED POST TEST MEAN
PRG FRG RRG G SOV SS df  MS P
BG 144418 3 481.39
102.3 103.09 98.14 92.37 6.66*
WG 5421.56 7% 7229

*Significant F = (df 3, 75) (0.05) = 2.74, (p < 0.05)

From the table I, the adjusted post test mean Hence there exist significant difference in leg strength
values of leg strength for progressive, fluctuated and among the experimental groups and control group.
regressive resistance training groups and control group Since, four groups were compared, whenever obtained
are 102.30, 103.09, 98.14 and 92.37 respectively. The ‘F value for adjust post test was found to be significant,
obtained ‘F’ value of 6.66 for adjusted post test mean is Scheff's test was used to fount out the paired mean
higher than the table value of 2.74 for df 3 and 75 difference and it was present in table |l

required for significance at 0.05 level of confidence.
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Table lIl. Scheffe’s post hoc test for the difference between paired mean on leg strength

ADJUSTED POST TEST MEAN
MD Cl
PRG FRG RRG CG
102.3 103.09 0.79
102.3 98.14 4.16
102.3 92.37 9.93*
7.7
103.09 98.14 495
103.09 92.37 10.72*
98.14 92.37 5.77

* Significant, (p <0.05)

Table Ill showed that the adjusted post test mean
difference on leg strength between progressive
resistance training group and control group, fluctuated
resistance training group and control group are 9.93
and 10.72 respectively. These values are higher than
the required confidence interval value of 7.71, which
shows significant difference at 0.05 level of confidence.
However there was no significant difference between
regressive resistance training group and control group.
It also showed that there was no significant difference
between three experimental groups. The pre, post and
adjust post test mean values of experimental groups
and control group on leg strength were graphically
represented in the figure 1.

Fig. 1: The pre, post and adjusted post test mean values of
experimental groups and control group on Leg Strength
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Discussion

Strength variables are considered as one of the
main determinants of athletic performance. The
improvement of muscle power and successful
performance in emergencies need a high level of
fitness of respiratory system, cardio-vascular system and
physiological components. Many research studies
revealed that the use of different training loads elicits
different training adaptations and further it indicate that
it also includes the volume specific adaptations in
strength variable (Christou, 2006, Kraemer &
Ratemess, 2004 and Sewall & Micheli, 1996). Ramsay
et al. (1990) and Macaluso & Vito (2004) conducted a
study on the effect of varying resistance training loads

on intermediate and high velocity specific adaptations
and concluded that heavier training loads increases
1RM strength in the lower bodies of resistance trained
athletes. Many research studies suggest that
resistance training may be valuable for determining the
physical variables such as leg strength (Lesnegard et
al., 2010 & Badillo et al., 2006). Teixeira et al. (2001)
pointed out that resistance training three times per
week is an effective as five times per week. The
development of leg strength as a result is supported by
the findings of Robert et al. (2002) & Hunder et al.
(2001). The various training components (E.g. sets,
repetitions, rest, intervals) could be manipulated the
training loads used from the most important factor that
determine the ftraining stimuli and the consequent
training adaptations(Myer et al., 2006 & Jones et
al.,2001). From the results of the present study and
literature, it is concluded that the dependent variables
such as leg strength was significantly improved due to
the influence of progressive and fluctuated resistance
training.

Conclusion

Any  practical  application  requires  careful
implementation and individual experimentation. In summary
the leg strength, there was significant difference occurred
between progressive and fluctuated resistance training
groups and control group. However there was no significant
difference between regressive resistance training group and
control group. There was insignificant difference between
experimental groups on leg strength, in which the fluctuated
resistance training is the top followed by progressive
resistance fraining group, regressive resistance training
group and control group. It is concluded that the FRT is best
for leg strength as compared to control group.
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