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Abstract . : ' - -

* s

The objective 8f this study was to determmeﬁc eﬂ“ects’nfar}. exerc?ge training program on
health-related fitness of high school students whaSare overwmght in Ch{:-nhun province. Thirty
fermale subjects in a high school, aged between 12-15 )rears D]d Vuluntcercd to participate in the
study. A health-related physical fitness test based upen the growth sjandard of the Department of
Health, Ministry of Public Health, Thailand was used to measure the effectiveness of the exercise
training program. The subjects were divided inte 2 groups; Group 1, experimental group,
underwent the exercise regimen of 40-60 min. a day, 3 d;iys a week for 8 weeks. Group 2 was the
control group (no exercise). Health-related fitness parameters which included muscle strength,
muscle endurance, flexibility, cardio respiratory endurance and'h_udy mass index were measured.
Independent t-test was used for data analysis. Results showed that after 8 weeks of exercise
training, 4 health - related fitness parameters mcluding muscle strength, muscle endurance
flexibility and cardio respiratory endurance were statistically different between the two groups,
whereas no significant different was found in body mass index parameter. 1t could be concluded
that exercise traimng program developed in this sludy improved muscle strength, muscle
endurance, flexibility and cardio respiratory endurance of the overweight students. However.
bady composition parameter should be determined by skin fold thickness rather than body mas
index.

Keywords: Health promotion, Overweight, Obesity, Health - related fitness, Exercise training
program ot
Introduction has increased at an alarming rate. In the

Overweight and obesity are the major United States, one of the most recent survey

health problems in modern society around the National Heaith and Nutrition Examination
Survey indicated that over a third of American

world and this is especially in so-called more

) ) children aged 2-19 years were overweight.
gconomic  and  technological  advanced
, L . Overweight has increased significantly among
countries, The problem, which is associated
) both boys and girls over a relatively brief 6-
with cases of atherosclerosis and other
year period, with rates of overweight among

diseases in adult, appears to start at young
boys up from 14% in 1999-2000 to over 18%

age'. The overweight and obesity in the young
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in 2003-2004 and rates among girls rising
from 13.8 to 16% over the same perrod’. A
recent report in Taiwan revealed that among
teenagers, 10-16% were classified as obese’,
In Thailand, the prevalence of obesity in
children is increasing with an estimation of
9.3% schools*. The

overweight and obesity are known to be

in  high causes of
multiple. The Division of Nutrition, Ministry
of Public Health's reported that the causes
may be divided into genetic and environmental
factors. The envirenmental factors include cating
habits and exercise in which imbalanced diet
could lead to fai deposiion in the body.
Overweight and obesity al young age could also
lead to psychological. social, and economic
as diseases such as
diabetes,
hypercholesterolemia, gall bladder diseases, and

problems, as  weil

hypertension, atherosclerosis,
cancers of various organs’. With all these
problems, many countries have been finding
Thailand, the
government had endorsed a national policy to

ways o cope with it. In

cope with overweight and obesity problems in
schools. Under this policy, measures were
identified and wused as guidelines for
implementation which included drinking liquids,
desserts, food and environment, and exercise®.
The benefit of exercise on health-related

fitness to prevent and combat overweight and

obesity problems is.weli known but the value
of exercise has _lﬁgy nﬂgleﬂﬁd 'il.'l.SjEl'!J@[S.
Even with the pelicy and guidelines for
implementation, there has been 1o evidencé to
show that a school has developed an exercise
program to seriously cope with t;h;prublem.
Moreover, research relating control measures
are still limited. Thergfure, this study was
aimed to evaluate the exercise regimen on
overweight students. The results E:uuld'bc used
as a basis for establishing an f:x::rcise program
to cope with overweight problem among

students in a school or in a community.
Materials and Methods

Subjects: Thirty apparently healthy but
otherwise overweight female students of a
school in Chonburi province (Southeast of
Bangkok) aged between 12-15 years old
volunteered to participate in the_ study. They
were classified as “overweight” under the year

2000 standard > +3 S.D. of BMI) set by the

Division of Nutrition, Department of Health,
Ministry of Public Health, Thailand. The
subjects were divided into 2 groups; exercise
group and non exercise (control) group. No
attempt was made to control daily dietary
intake of the subjects, However, the subjects
were asked to maintain their eating habits and
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keep their food records in writing 3 titmes a
week’, throughout the study period.

Data collection:

Variable Measured: The following 5
health-related fitness variables were measured®
at pre and post exercise training programs that
last for B weeks.

. Muscular Strength {Push up)

2. Muscular Endurance { Abdominal Curl)

3. Flexibility {Sit-and-Reach Test)

4. Cardio respiratory Endurance (One
Mile Walk/Run)

Table 1 Exercise Training Program

. 5. Body Composition (Body Mass Index)
Exér . Tram
genstructed " an ‘exgrcise trdining program

which include warm up, muscle training,

Program: We

aerobic exercise, cool down, and stretching.
The exercise Ern‘up underwent the exercise
regimen 3 days a week, 40-60 minutes a day
for & weeks while the control group (non-
exercise) was asked to maintain their normal
life
PIOgram. De;a;il description of the program

style withouf the exercise (training

appears in Table 1

Week 1-2 Week 34
Day Exercise Set | Repetition '(rl:::; Set | Repetition 3:1“;“}
1. Warm up and stretching 10 10
2. Muscle training
- Abdominal muscle 2 12 3 3 15 5
- Chest muscle 2 13 S*o 3 18 5
Mon - Leg muscle 2 15 5 3 18 5
3. Aerobic exercise
- Walk and run 10 10
- Triangle- hop step 2 10 | 2 10
4, Cool down and stretchin 10 10
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Table 1 Exercise Tmining Program {continue) ] -
~ Week 1-2 Lf, W34 . ¥
Day Exercise Time |- - . - | Time
Set | Repetition (min) “Set | Repetition (win}
1. Warm up and stretching 10 10
2. Muscle training _"
- Abdominal muscle 2 12 5 3 15 ~ | 5
- Chest muscle 2 15 5 3 18 5
Wed - Leg muscle 2 15 5 3 18 5
3. Aercbic exercise
- Nine square sl'_ep 2 10 2 . 10
- Step up-down 2 10 P .- 10
4. Cool down and stretching 10 10
1. Warm up and stretching 10 13
2, Muscle training
- Abdominal muscle 2 12 5 3 15 5
- Chest muscle 2 15 5 3 18 3
Fo - Leg muscle 2 15 5 3 18 5
3. Aerobic exercise
- Low-impact acrobics 20 25
dance 10 10
4. Cool down and stretching )
Week 5-6 Week 7-8
" .
Day Exercse Set | Repetition ;:l::i.:; Set | Repetition ;:rn[:i'::;
1. Warm up and stretching 10 10
2. Muscle training
- Abdominal muscle k. I8 5 3 22 5
- Chest muscle 3 22 5 3 26 5
Mon - Leg muscle 3 22 5 3 26 5
3. Aerobic exercise
- Walk and run 10 10
- Triangle- hop step 2 10 | 2 10
4. Cool down and stretching 10 10
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Wﬂik 56 - Week 78
Day Exercise 1 Xime | %< . Time
Set Ref&ﬂan { min} fethﬂepqlatitmn (min)
1. Warm up and stretching 10 10
2. Muscle training
- Abdominal muscle 3 18 5 )3 22 5
- Chest muscle 3 22 5 1.3 26 5
Wed - Leg muscle 3 22 5 3 26 5
3. Agrobic exercise -
- Mine square step 2 - 10 2 10
- Step up-down 2 19 2 10
4. Cool down and siretching 10 ' 10
1. Warm up and stretching ¥ 10
2. Muscle training
- Abdominal muscle 3 18 3 3 22 5
Fri - Chest muscle 3 22 5 3 26 5
- Leg muscle 3 22 5 3 20 5
3. Aerabic exercise
- Low-impact aerobics dance 30 35
4. Cool down and stretching 10 10
Data analysis: Means, " SD, and Results

independent - test were employed for data

analysis. Significant level was set at .05,

Both groups of the study subjects were

similar in term of the age, resting heart rate,
e

weight and height (Table 2).

Table 2 Mean and SD of the subjects’ physicai characteristic prior to the study

Description Exercise Group (n=15) Non-Exercise Group (n=15)
Age (y18.) 13.47+0.91 13.73+0.96
Resting HR (bpm.) 95.13+10.10 95.20+10.30
Weight (kg.) 75.74+6.31 75.96+7.65
Height (cm.} 157.13+4.57 157.93+35.25
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Five health-related physical fitness
variables were measured at pre afd post
exercise training program {Table 3). 1t could

be noticed that significant differences were

found in sit and reach test, abduj'mna] curls,
push up and une,g;ulc wal@m‘n Slg;mﬁbam
difference was nuEfuund in Ihe body mass
index. (BMT)

Table 3 Comparison of Health-Related Physical Fitness Variables between Exercise.and Non-

Exercise Groups at Pre and Post Exercise Training

Pre Tests Post Tegts
Parameters Non- t | p Non- 1 p
Exercise Exercise
Exercise Exercise , ‘
BMI (kg./m’) 30.68+1 B5|30.40+£1.58]| 0.44 | 0.66 | 30.00+1 86 30,454_-].?'0' 069 | 049
Sit and Reach Test (cm. ) 30643 71 | 3.00£4.01 (004|096 7264349 | 433377 | 2.20 | <0.01
Abdominal Curls {times/min. )| 25.67+4.03|25.33£2. 71| 0.26 | 0.7% | 32.47+3.06 | 2R.474£3.66 | 3.24 | =0.01
Push Up (times/tiin, ) 25.47£2.23|25.40+2.5510.07 | 0.94 [ 31.60+£1.63] 28534244 | 403 | <0.01
One Mile Walk/Run {min.) |19.272141[19.19+1.53| 014 | 0,891 15.09+1.34 | 19.78+1.74 | 296 | <(0.0]
Discussions fitness among the study subjects in a positive

The exercise training pregram developed
for use in this study was based on the concept of
promoting health - related physical fitness and
tollowed the criteria and guidelines for testing
suggested by the Division of Nutritien,
Department of Health, Ministry of Public
Health, Thailand. It must be noted here that
the Ministry aims to make the health-related
physical fitness test simple and easy to
implement in schools across the country, The
results of this study revealed that the exercise
training program affected health-related physical

direction. At

difference was found on the w.usu;ialm:rlnm"r tested,

the pre-test, no  significant

whereas significant differences were noticed for 4
parameters at the post-test except the BML
Muscular Strength (based upon push up
testy was 31.60=1.63 times/min in the exercise
group compared to 28.53+£2.44 times/min in
the non-exercise group. Muscular endurance,
based on abdominal curl test, also showed
significant differences ({exercise group =
32.47+3,06 times/min and non-exercise group
= 28.47+3 66 times/min). The finding thus
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showed that the exercise training program
improved muscular strength of the subjects
and was in line with the results found by many
authors *"'. The increase in muscular strength
and endurance was the results of proper
training demand. Because of neuromuscular
adjustment at a late stage (after 4 weeks), the
muscles increase their tones and hypertrophied
with a result in an increase in strength and
endurance. Unfortunate by, we did not measure,
changes of muscles tone and hypertrophied of
muscles involved in the exercise training program
in this study.

Flexibility (based upon sit-and-reach
test) showed significant difference between
exercise and non-exercise groups; 7.26+3.49
cm and 4.33+3.77 cm., respectively. The
program was thus effective in pmmutin-g
flexibility. This large difference in flexibility
between the twa groups may be due to the fact
that the program required the subjects to do
stretching exercise for about 20 min. of every
session. The improvement in flexibility could
be expected once an exercise training program
included stretching exercise in it. Similar

results were found elsewhere'™ 13,

Cardio respiratory endurance, the key
factor of health-related fitness, was measured
by the one mile-run / walk test the exercise

group had improved their time from

The Public Health Journal bif'mha University

19 27+1.4]1 min. ta 15.09+1.34 mm while

such lmpmwcment wag rot found in non-

%mlsc g’raup Elgmﬁcant difference was

found at post'test between the time taken to
cover the distance of 1 mile run/walk between
the two groups 118.09+1.34 v.5.19.78+1.74
min). The imp.mvement in time after this
exercise training pregram could we expected
since the program had included the aercbic
part in every session of training at least 20-35
min. Similar “findings were found by many
authors '* ',

The results alse showed that the exercise
training program dJdid not have any «ffect oty BMI
of the subjects. The BMI of both groups
remained unchanged (30.6811.86 v.5.30.00+1.86
kg/m?

v.5.30.45+1,7086 kg/m® in non-exercise group).
1TLE

in exercise group and 30404158

This finding was in consistent is other studies
ity that BMI did, not reflect favlean weight of a
person, Body composition should be determined
by skin fold thickness rather than BML

Conclusions

The exercise training program used
in the present study improved muscle strength,
muscle endurance, flexibility and cardio-
respiratory endurance of the overweight
students and thus offered a school or a
community to use for a long term combat with

the overweight and obesity problems.
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