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We examined the effect of aerobic training, aquatic training and combined training on selected physical
fitness, variables among obese college men. The 12- week -long exercise intervention included 60-min of
moderate-to-vigorous aerobic training, aquatic training and combined training five times per week, The control group was
not exposed to any of additional activity other than their routine. The study was formulated as a random group design.
In this studly, sixty college men age group of 18 to 21 years were selected as subjects. A pre and post test was employed
for this investigation. The subjects were randomly divided into four groups (three experimental and one control group).
Group | (n=15; AETG) had undergone aerobic training, group Il (n=15; AQTG) had undergone aquatic training, group IlI
(n=15; CTG) had undergone combined training and group IV (n=15; CG) as control. All the subjects were tested prior and
after the 12 weeks training period. Results: The results reveal that the interventions had an impact on the selected vari-
ables to a similar degree in all experimental groups, It was observed that the mean gains and losses made from pre and
post test were statistically significant showing that the group that practiced twelve weeks of aerobic training produced
significant improvement in flexibility (+2.33,0<0.05), muscular endurance (+2.47,p<0.05), cardio respiratory endurance
(+49.87,p<0.05), percent body fat (-1.94,p<0.05), body mass index (-1.76,p<0.05),aquatic training produced significant im-
provement in flexibility (+3.33,p<0.05), muscular endurance (+2.87,p<0.05), cardio respiratory endurance (+60.33,0<0.05),
percent body fat (-2.41,p<0.05), body mass index (-1.89,0<0.05) and combined training produced significant improvement
in flexibility (+3.67,p<0.05), muscular endurance (+3.00,p<0.05), cardio respiratory endurance (+69.00, p<0.05), percent
body fat (-3.09,p<0.05), body mass index (-1.93,p<0.05), control group produced insignificant improvement in flexibil-
ity (+0.27,0>0.05), muscular endurance (+0.13, p>0.05), cardio respiratory endurance (+0.40, p>0.05), percent body fat

(+0.17, p>0.05), body mass index (-0.01, p>0.05).

INTRODUCTION

Obesity is a major public health problem, due to both its rap-
id growth in recent decades and also the related health disor-
ders, such as cardiovascular diseases, diabetes, certain forms
of cancer, osteomuscular diseases and gall bladder disease,
among others (WHO, 2000). Consequently, obesity is also as-
sociated with greater health-service use and higher general
mortality (Roux and Donaldson, 2004). Obesity, now-a-days,
is considered to be a disorder which leads to chronic diseases.
Being overweight gives rise to many health problems. Over-
weight and obesity are prevalent worldwide, (Berghofer et
al., 2008) exceeding 60% in the United States, (Ogden, 2006)
and globally their rates are increasing (Aekplakorn et al.,
2009 and Lahti et al., 2010). Aerobic Training (defined as the
rhythmical contraction and relaxation of large muscle masses
over an extended time) has been shown to improve physical
performance and reduce fatigue in obese (Winningham and
MacVicar, 1989). Aerobic training is well known to improve
muscle strength, balance and joint flexibility (Lord and Cas-
tell, 1994). Besides cardio respiratory, behavioral and other
myriad benefits, association between physical activity and
cognitive function is also being intensely investigated (Singh-
Manoux et al., 2005). Aquatic training is used to effectively
improve injured athletes, older population, autistic, obese,
although aquatic training may not improve these problems
completely, it promotes normal tone, strength, increased
mobility and flexibility, and improved proprioceptive and
sensory stimulation (Aquatic exercise association, 2003). The
buoyancy effect of water makes aquatic training an optimal
exercise environment for overweight and obese individuals,
as impact and stress on joints is reduced (Gappmaier et al.,
2006). A very high interest surrounds muscle strength train-
ing, since several health- related benefits are obtained with
this type of training programs in fitness and therapy contexts.
Studies in the literature reported significant improvements af-
ter programs from 8 weeks (Colado et al. 2009b; Robinson et

al. 2004) 12 weeks Bocalinni et al. (2008) and 24 weeks with
untrained women. Some of the most interesting researches
assessed muscle strength with isokinetic machines (Tsourlou
etal. 2006). In such cases, muscle strength improved 7 % and
10.5 % for knee extension and 13.4 % for knee flexion (Tsour-
lou et al. 2006). Moreover, at least one investigation suggests
that aquatic resistance exercises, i.e., exercises performed in
water using special devices, have the advantage of increas-
ing training intensity (Colado et al. 2009a).

METHODOLOGY:

A survey was conducted to find out the obese male students
between the age group of 18-21 years from Amrita Vishwa
Vidyapeetham, Coimbatore, Tamilnadu. A total of 242 stu-
dents were selected for the test and the height and weight
of the students were measured. BMI was calculated by (Body
mass index formula BMI = M / (H x H), where M = body mass
in kilograms and H= height in meters). According to the Na-
tional institutes of health, (1998) students with a BMI of 18.5
to 24.9 are considered to be of normal weight. Those with a
BMI of 25.0 to 29.9 are overweight. Students with a BMI of
30.0 to 34.9 or 35.0 to 39.9 are in obesity class | or II, respec-
tively; and those with a BMI of 40 and above were considered
extremely obese (obesity class Ill). Among the 242 students,
57 students were of normal weight, 104 students were over-
weight and 81 students were obese.

From the obese category level 60 students were randomly
selected and were further divided into four groups each of size
15 (n = 15), namely, group |, group II, group Ill, and group IV.
Here group | had undergone aerobic training, group Il had
undergone aquatic training, group Il had undergone com-
bined training and group IV were the control group.

The study was formulated as a random group design. In this
study, sixty college men who were found to be obese after
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a pilot study in the age group of 18 to 21 years were se-
lected as subjects. A pre and post test was employed for this
investigation. The subjects were randomly divided into four
groups (three experimental and one control group). Group
I (h=15; AETG) had undergone aerobic training, group I
(n=15; AQTG) had undergone aquatic training, group llI
(n=15; CTG) had undergone combined training and group IV
(n=15; CQ) as control. All the subjects were tested prior and
after the 12 weeks training period.

The present study was undertaken primarily to assess the
effectiveness of aerobic training, aquatic training and com-
bined training on selected physical fitness, (1. Flexibility, 2.
Muscular endurance, 3. Cardio respiratory endurance, 4. Per-
cent body fat, 5. Body mass index (BMI).

Measurements:

The data on flexibility test was collected by administering sit
and reach box. The score was recorded in nearest centimeter.
Muscular endurance test was collected by performing sit-ups
test. The score was recorded in nearest numbers. Cardio
respiratory endurance test was collected by administering
cooper 12 minutes run/walk test in treadmill. The score was
recorded in nearest metres. Percent body fat test was calcu-
lated by body fat test by up-right bike fitness world 5555 and
the score was recorded in percentage and BMI was calcu-
lated by (Body mass index formula BMI = M / (H x H), where
M = body mass in kilograms and H= height in meters). The
score was recorded in kg/m?.

Training programme
During the training period, the experimental group under-
went their training programme. The procedure adopted in
the training programme for the present study is described in
the following aspects.

Aerobic training group

This group underwent aerobic training program consists of
the five different exercises. The subjects were asked to do
aerobic training in every station with a rest between sets of 1
minute. Each exercise has been performed for 1 minute dura-
tion. In each station the subjects were asked to do particu-
lar repetitions according to the exercise. The subjects were
asked to do 4 sets of the each exercise with the period of
8 minutes, including rest between sets. The subjects were
asked to do 10 minutes of warming up, 40 minutes of aero-
bic exercises and 10 minutes of warm down exercises. The
subjects underwent three different levels of intensities as low
(1-4weeks), moderate (5-8weeks), high intensity (9-12weeks).

Aquatic training group

The subjects were asked to do the aquatic training in the
swimming pool with the depth of waist level and the difficulty
level of the exercise have been asked and they have been

Results:
TABLE .1
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categorized in the same manner as did for aerobic training
group. The subjects underwent three different levels of inten-
sities as low (1-4weeks), moderate (5-8weeks), high intensity
(9-12weeks). Five aquatic exercises have been selected for
the program. The subjects were asked to do 10 minutes of
warming up, 40 minutes of aquatic exercises and 10 minutes
of warm down exercises.

Combined training group

The subjects were asked to do aerobic training and aquat-
ic training which was followed by same exercise done by
aerobic training group and aquatic training group during
alternate weeks. First one week they followed aerobic train-
ing and joined with aerobic training group and performed
the same exercise and next week they followed the aquatic
training and joined with the aquatic training group and per-
formed the same exercise. Aerobic training programme was
followed during 1, 34, 5%, 7t 9% and 11" week. Aquatic
training programme was followed during 2", 4, 6, 8, 10t
and12* week. Aerobic and aquatic training programmes was
performed with low intensity level during (1 & 31, 2 & 4*
weeks), moderate intensity levels during (5" & 7, 6 & 8"
weeks), and high intensity levels during (9 & 11t, 10" & 12t
weeks) respectively.

Exercises:
Aerobic training: (Step aerobics-V step: (Height-15 cm) ,
Two count jumping jack, High knee action, 16 count exercise,
Side bend)

Aquatic training: (Alternate toe touch, Bounce, Side bender,
Poolside knees up, supine, Front flutter kick)

Combined training group: had undergone aerobic training
and aquatic training alternate weeks as follows: Aerobic train-
ing programme was followed in 1%, 3, 5%, 7, 9 and 11" week
respectively. Aquatic training programme was followed dur-
ing 279, 4, 6™, 8, 10 and 12" week respectively.)

Statistical Analysis Plan: To analyze the training effect of aer-
obic training group, aquatic training group, combined train-
ing group and control group t-test was used. The selected
subjects of all the groups were tested on criterion variables.
In order to compare the effects of treatment on physical fit-
ness variables among the four groups, analysis of covariance
(ANCOVA) was used to find out the significant differences in
each criterion variables among the groups. When the f-ratio
was significant Scheffe’s post hoc test was used to find out
which treatment used in the present study is the source for
the significance of adjusted post test means. All the statisti-
cal analysis tests were computed at 0.05 level of significance
(p<0.05). SPSS 15.0 for windows evaluation version software
was used to analyze the data.

SIGNIFICANCE OF MEAN GAINS /LOSES BETWEEN PRE AND POST TEST OF AEROBIC TRAINING GROUP ON PHYSICAL

FITNESS, VARIABLES

Pre test Post test t
Variables M.D SEM rati
mean +SD mean +SD rato
Physical fitness variables
Flexibility 19.13 +4.00 21.47 +4.32 2.33 0.23 10.04*
Muscular endurance 21.20 +4.48 23.67 +4.55 2.47 0.27 9.01*
Cardio respiratory endurance 1305.80 +130.97 1355.67 +126.17 49.87 3.71 13.44*
Percent body fat 36.59 +3.07 34.65 +2.37 1.94 0.26 7.52*
Body mass index 32.69 +1.96 30.93 +1.97 1.76 0.05 36.09*
Significant at 0.05 level
Required table value 2.145
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Table 1 indicates that the obtained ‘t' ratio of aerobic train-
ing on physical fitness variables were, flexibility (10.04),
muscular endurance (9.01), cardio respiratory endurance
(13.44), percent body fat (7.52), body mass index (36.09), The
obtained't’ ratios on the above aerobic training on physical
fitness, variables were greater than the critical value of 2.145

TABLE .2
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for degrees of freedom 14. It was observed that the mean
gains and losses made from pre and post test were statisti-
cally significant showing that the group that practiced twelve
weeks of aerobic training produced significant improvement in
flexibility (+2.33,p<0.05), muscular endurance (+2.47,0<0.05),
cardio respiratory endurance (+49.87,p<0.05), percent body fat
(-1.94,p<0.05), body mass index (-1.76,p<0.05),

SIGNIFICANCE OF MEAN GAINS / LOSES BETWEEN PRE AND POST TEST OF AQUATIC TRAINING GROUP ON PHYSICAL

FITNESS, VARIABLES

Variables Pre test Post test M.D SEM f'ta;tio
mean +SD mean +SD

Physical fitness variables

Flexibility 22.67 +7.17 26.00 +6.81 3.33 0.232  [14.349*

Muscular endurance 21.80 +6.62 24.67 +6.07 2.87 0.336 |8.527*

Cardio respiratory endurance 1370.07 +201.20 1430.40 +200.03 60.33  [4.229 |14.267*

Percent body fat 34.56 +3.53 32.15 +3.46 2.41 0.259 [9.291*

Body mass index 32.62 +2.67 30.73 +2.73 1.89 0.056 [33.470*

Significant at 0.05 level

Required table value 2.145

Table 2. indicates that the obtained 't ratio of aquatic training
on physical fitness variables were, flexibility (14.349), muscu-
lar endurance (8.527), cardio respiratory endurance (14.267),
percent body fat (9.291), body mass index (33.470), The ob-
tained’ ratios on the above aquatic training on physical fit-
ness, variables were greater than the critical value of 2.145 for

TABLE .3

degrees of freedom 14. It was observed that the mean gains
and losses made from pre and post test were statistically sig-
nificant showing that the group that practiced twelve weeks
of aquatic training produced significant improvement in flex-
ibility (+3.33,p<0.05), muscular endurance (+2.87,p<0.05),
cardio respiratory endurance (+60.33,p<0.05), percent body
fat (-2.41,p<0.05), body mass index (-1.89,p<0.05),

SIGNIFICANCE OF MEAN GAINS / LOSES BETWEEN PRE AND POST TEST OF COMBINED TRAINING GROUP ON PHYSI-

CAL FITNESS VARIABLE

Variables Pre test Post test M.D SEM t ratio
mean +SD mean +SD

Physical fitness variables

Flexibility 18.40 *4.76 22.07 +4.88 3.67 0.25 14.55*

Muscular endurance 20.73 *6.18 23.73 +6.25 3.00 0.37 8.22*

Cardio respiratory endurance 1272.93 +134.14 1341.93 +133.16 69.00 2.24 30.77*

Percent body fat 36.39 +3.56 33.31 +3.83 3.09 0.31 9.99*

Body mass index 32.94 +2.38 31.01 +2.36 1.93 0.06 33.39*

Significant at 0.05 level

Required table value 2.145

Table .3 indicates that the obtained 't' ratio of combined train-
ing on physical fitness, variables were, flexibility (14.55), mus-
cular endurance (8.22), cardio respiratory endurance (30.77),
percent body fat (9.99), body mass index (33.39), .The ob-
tained ‘t’ ratios on the above combined training on physical
fitness, variables were greater than the critical value of 2.145

for degrees of freedom 14. It was observed that the mean
gains and losses made from pre and post test were statistically
significant showing that the group that practiced twelve weeks
of combined training produced significant improvement in
flexibility (+3.67,p<0.05), muscular endurance (+3.00,p<0.05),
cardio respiratory endurance (+69.00, p<0.05), percent body
fat (-3.09,p<0.05), body mass index (-1.93,p<0.05),

TABLE .4
SIGNIFICANCE OF MEAN GAINS / LOSES BETWEEN PRE AND POST TEST OF CONTROL GROUP ON PHYSICAL FITNESS,
VARIABLES

Pre test Post test
Variables

mean +SD mean +SD M.D SEM 2t ratio
Physical fitness variables
Flexibility 21.33 +5.23 21.60 +5.18 0.27 0.32 0.85
Muscular endurance 21.67 +3.89 21.80 +4.25 0.13 0.27 0.49
Cardio respiratory endurance  |1276.27 +109.57 1276.67 *£96.79 0.40 5.98 0.07
Percent body fat 35.98 +3.44 36.15 +3.50 0.17 0.22 0.81
Body mass index 33.07 +2.25 33.07 +2.20 0.01 0.06 0.1

Significant at 0.05 level
Required table value 2.145
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Table .4 indicates that the obtained't’ ratio of control group
on physical fitness, variables were, flexibility (0.85), muscular
endurance (0.49), cardio respiratory endurance (0.07), per-
cent body fat (0.81), body mass index (0.11),.The obtained 't’
ratios on the above control group on physical fitness, varia-
bles were lesser than the critical value of 2.145 for degrees of
freedom 14. It was observed that the mean gains and losses
made from pre and post test were statistically insignificant
showing that twelve weeks practice of control group pro-
duced insignificant improvement in flexibility (+0.27,p>0.05),
muscular endurance (+0.13, p>0.05), cardio respiratory en-
durance (+0.40, p>0.05), percent body fat (+0.17, p>0.05),
body mass index (-0.01, p>0.05),

Conclusion:

Aerobic training group is better than control group alone in
flexibility, muscular endurance, cardio respiratory endurance,
percent body fat, body mass index (BMI). Aquatic training
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group showed significant improvement than the aerobic
training group and control group in flexibility. Aquatic train-
ing group is better than control group alone in muscular
endurance, cardio respiratory endurance, percent body fat,
body mass index (BMI). Also aquatic training group had no
significant changes compared to combined training group
in all variables. Combined training group had significant
improvement than the aerobic training group and control
group in flexibility, cardio respiratory endurance and signifi-
cant reduction in percent body fat. Combined training group
is better than control group alone in muscular endurance,
body mass index (BMI). Also combined training group had
no significant changes compared to aquatic training group
in all variables.
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