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ÖZET

Amaç: Bu çal›flmada ‹stanbul Üniversitesi Kardiyoloji Enstitüsü Obezite poliklini¤ine baflvuran diabet, hipertansi-
yon ve kalp hastal›¤› olmayan 60 sedanter orta yafl ve genç obez kad›n olguya 3 farkl› yöntem uygulayarak fizik-
sel ve fizyolojik de¤iflimlerini araflt›rmay› amaçlad›k. 
Gereç ve yöntem: Olgular üç gruba ayr›larak 1. gruba (n=20) diyet ile step aerobik egzersizi 2. gruba (n=20) diyet
ile yürüyüfl egzersizi verildi, 3. gruba ise sadece diyet uyguland›. 1. gruba 10 hafta süresince, haftada 3 gün bir sa-
at step aerobik egzersiz program› ve diyet, 2.gruba haftada 3 gün, bir saat yürüme egzersizi ile diyet uyguland›. Ol-
gular›n vücut a¤›rl›¤› ve boy, vücut ya¤ yüzdesi, vücut kitle indeksi (VK‹), çevre ölçümleri, esneklik ölçümleri, to-
tal kolesterol ve kan de¤erlerinin ölçümleri al›nd›. Olgulara uygulanan tüm ölçümler ve testler, antrenman progra-
m› bafllamadan önce ve antrenman program› bittikten sonra olmak üzere iki kez yap›ld›. 
Bulgular: Çal›flmam›z›n sonunda; 1. ve 2. grubumuzdaki olgular›n vücut a¤›rl›¤›, vücut ya¤ yüzdesi, VK‹’nde, to-
tal kolesterolde istatistiksel aç›dan anlaml› fark bulundu. Çevre ölçümlerinde ve LDL kolesterolde de azalma oldu-
¤u saptand›. Fakat istatistiksel aç›dan anlaml› bulunamad›. Esneklik ölçümlerinde ise her üç grupta da art›fl gözlem-
lendi. Fakat sonuçlar istatistiksel aç›dan anlaml› bulunmad›. 
Sonuç: Çal›flmam›z›n sonuçlar›na dayanarak kilo vermede kulland›¤›m›z yöntemlerden en etkili tedavi yönteminin
düflük kalorili diyetle uygulanan step-aerobik yöntemi oldu¤unu söylenebilir.
Anahtar kelimeler: Obez kad›nlar, step aerobik egzersiz

ABSTRACT

Objective: The purpose of the study was to examine the effects of three different exercise regimens on physical and
physiological fitness parameters in 60 sedentary obese female subjects without hypertension, diabetes, or cardiovas-
cular disease. 
Materials and methods: The study groups consisted of groups whose interventions were diet and step-aerobic
exercise (trice weekly, 1 hour period for 10 weeks) (n=20), diet and walking exercise (trice weekly, 1 hour walk,
10 weeks) (n=20), and diet only. The cases were followed up for changes in body weight, body mass index, body
fat percentage, circumference measurements, measures of flexibility, total cholesterol and other biochemical para-
meters before and after the interventions.
Results: Body weight, body mass index and total cholesterol changed significantly at the end of the study in step
aerobic exercise and walking exercise groups. Circumference measurements and Low Density Lipoprotein (LDL)
cholesterol were decreased without reaching statistical significance. Flexibility parameters increased in all groups
including the controls without reaching statistical significance. 
Conclusion: It was concluded that step-aerobic exercise with low caloric diet seemed the most effective treatment
modality. 
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INTRODUCTION

With the advent of mechanical devices simplifying our daily
house chores, widespread transport systems, television and
computers seriously limited physical activity and daily caloric
expenditure. Increasing age also contributes to decreased
physical activity and energy requirements.
Sedentary lifestyle threatens the health of every individual in
every walk of life. In middle aged and senior persons such li-
festyle promotes or increases the risk of hypertension, obesity,
muscle weakness, postural deficiencies, diabetes and coronary
heart disease (17). Therefore, one of the main problems of se-
dentary lifestyle, obesity, is a public health problem which re-
quires intervention and treatment. 
The aim of the study was to compare the antropometric, bioc-
hemical and exercise test parameters of the three groups. This
study, undertaken in 60 sedentary obese women, was designed
to encourage lifestyle changes promoting exercise and diet.
The intervention groups had diet and step-aerobic exercise (tri-
ce weekly, 1 hour periods for 10 weeks) (n=20), diet and wal-
king exercise (trice weekly, 1 hour walk, 10 weeks) (n=20),
and diet only. Physical and physiological parameters of fitness
were followed.

MATERIALS and  METHODS

This study was undertaken on 60 sedentary obese women (me-
an age  34 ± 11 years) followed at the obesity outpatient depart-
ment in University of Istanbul, Cardiology Institute. Patients
with diabetes, hypertension and cardiovascular diseases were
excluded. The intervention groups had diet and step-aerobic
exercise (trice weekly, 1 hour periods with an aerobic instruc-

tor for 10 weeks) (n=20), diet and walking exercise (trice we-
ekly, 1 hour walk as a home program, 10 weeks) (n=20), and
diet only. 
Details of the exercise program: The study group in the step-ae-
robic class were exercised thrice weekly for 10 weeks by an ae-
robic instructor targeting for a  heart rate of 60-70% of maximal
heart rate for the age. The exercise program consisted of musc-
le loosening exercises, step-aerobic activities, flexibility and ot-
her exercises accompanied by music. The walking group was
encouraged to walk trice weekly for 1 hour increasing their he-
art rate to 60-70% of maximal for their age. The third group was
given a low calorie diet without an exercise program..
The parameters collected during the study: Data collection in
all study patients were done before and at the end of the inter-
vention. Parameters sought were, height and weight, body
mass index, total body fat percentage,  shoulder, chest, arm,
waist, hip, leg circumferences measured as centimeters, body
left and right flexibility measured in centimeters, total choles-
terol, triglycerides, HDL and LDL cholesterol.  
Exercise testing: All patients were examined with symptom li-
mited treadmill test with speed and inclination increased accor-
ding to modified Bruce protocol. Inability to cooperate, serious
atrial and ventricular arrhythmias were grounds for stopping
the exercise early. Pretest ECG was recorded with patients
standing on treadmill at rest. 
Statistical Analysis:

All numerical data are reported as mean ± standard deviation.
Statistical comparisons between groups for numerical data we-
re done with unpaired Student’s t test and one-way ANOVA
test. P value less than 0.05 was accepted as significant.
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Table 1. The effect of Step-aerobic exercise and low-calorie diet on anthropomorphic and 
biochemical parameters

1. measurement 2. measurement Difference P value

Mean Age (Year) 34.5 ± 11.49
Height (cm) 1.65 ± 0.08
Weight (kg) 93.1 ± 10.55 85.13 ± 8.52 5.24 ± 3.41 0.0156
BMI 34.25 ± 5.13 30.98 ± 4.43 1.90 ± 1.26 0.045
Fat % 43.28 ± 3.57 40.11 ± 3.67 2.24 ± 1.22 0.022
Shoulder (cm) 114.09 ± 7.44 108.82 ± 7.25 5.27 ± 4.2 NS
Chest circumference  (cm) 109.58 ± 10.32 104.88 ± 8.52 3.57 ± 2.56 NS
Arm circumference (cm) 34.86 ± 3.05 32.36 ± 3.33 2.5 ± 1.36 NS
Waist (cm) 96.39 ± 12.48 91.13 ± 10.07 4.71 ± 4.10 NS
Hips (cm) 120.03 ± 8.08 114.19 ± 5.87 3.18 ± 1.68 0.021
Waist/Hip(cm) 0,803 ± 0,87 0,798 ± 0.09 NS
Leg circumference (cm) 67.94 ± 4.18 64.00 ± 4.17 3.29 ± 2.16 0.043
Elasticity -a(cm) 74.33 ± 7.02 75.19 ± 7.60 0.79 ± 0.8 NS
Elasticity -b(cm) 86.18 ± 5.85 86.31 ± 5.29 1.07 ± 1.21 NS
Total Cholesterol 175.57 ± 20.32 152.14 ± 10.75 23.43 ± 14.54 0.024
HDL-Cholesterol 43.71 ± 10.21 49.86 ± 10.27 6.14 ± 10.51 NS
LDL-Cholesterol 115.8 ± 27.31 101.20 ± 3.96 14.6 ± 15.56 NS
Triglycerides 134.71 ± 13.44 74.71 ± 18.6 60.0 ±29.73 NS
Fasting Glucose 97.14 ± 32.36 84.29 ± 7.74 12.86 ± 31.49 NS

BMI: Body Mass Index, HDL: High Density Lipoprotein, LDL: Low Density Lipoprotein
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Table 2. The effect of walking exercise and low-calorie diet on anthropomorphic and 
biochemical parameters

1. measurement 2. measurement Difference P value

Mean Ages (Year) 36.67 ± 6.28
Height (cm) 1.59 ± 0.05
Weight (kg) 89.2 ± 10.94 81.27 ± 7.00 3.82 ± 2.25 0.046
BMI 35.45 ± 3.46 32.74 ± 2.51 1.55 ± 0.54 0.03
Fat % 41.29 ± 3.71 38.7 ± 2.58 1.43 ± 0.65 0.046
Shoulder (cm) 112.8 ± 6.64 107.73 ± 6.1 4.45 ± 2.46 NS
Chest (cm) 109.93 ± 8.68 106.04 ± 7.9 3.53 ± 2.42 NS
Arm circumference (cm) 34.86 ± 3.05 32.91 ± 3.12 1.95 ± 0.57 NS
Waist circumference (cm) 96.33 ± 11.23 94.08 ± 10.09 3.08 ± 2.29 NS
Hip circumference (cm) 118.87 ± 5.83 116.14 ± 5.23 3.18 ± 1.68 NS
Waist/Hip ratio 0,81 ± 0,09 0,812 ± 0,09 NS
Leg circumference (cm) 67.47 ± 4.16 66.15 ± 4.3 2.15 ± 0.8 NS
Elasticity -a(cm) 75.33 ± 7.26 76.54 ± 7.93 0.77 ± 0.6 NS
Elasticity -b(cm) 85.57 ± 5.89 85.69 ± 5.31 0.77 ± 1.01 NS
Total Cholesterol 216.67 ± 34.41 187.54 ± 21.53 22.38 ± 28.31 0.012
HDL- Cholesterol 48.93 ± 10.21 50.54 ± 11.25 3.54 ± 8.51 NS
LDL- Cholesterol 148.4 ± 34.43 119.46 ± 21.75 23.77 ± 39.12 0.013
Triglycerides 96.6 ± 20.7 96.77 ± 38.53 0.46 ± 37.83 NS
Fasting Glucose 94.33 ± 12.75 92.31 ± 11.44 3.08 ± 9.71 NS

BMI: Body Mass Index, HDL: High Density Lipoprotein, LDL: Low Density Lipoprotein

Table 3. The comparison of the effect of step aerobic and walking exercise with low calorie 
diet on anthropomorphic and biochemical parameters 

Step aerobic Walking P value

Mean Ages (Year) 34.5 ± 11.49 36.67 ± 6.28 NS
Height (cm) 1.65 ± 0.08 1.59 ± 0.05 0.0033
Weight loss 5.24 ± 3.41 3.82 ± 2.25 NS
% weight change 5.79 ± 3.68 4.49 ± 1.44 NS
Decrease in BMI 1.90 ± 1.26 1.55 ± 0.54 NS
Decrease in Fat % 2.24 ± 1.22 1.43 ± 0.65 0.051
Decrease in Shoulder circumference measurement 5.27 ± 4.2 4.45 ± 2.46 NS
Decrease in Chest circumference measurement 3.57 ± 2.56 3.53 ± 2.42 NS
Decrease in Arm circumference
measurement 2.5 ± 1.36 1.95 ± 0.57 NS
Decrease in Waist circumference measurement 4.71 ± 4.10 3.08 ± 2.29 NS
Decrease in Hip circumference 3.18 ± 1.68 3.18 ± 1.68 NS
Waist/Hip % change 2,14 ± 2,7 0,64 ± 0,16 NS
Decrease in Leg circumference
measurement 3.29 ± 2.16 2.15 ± 0.8 0.086
Flexibility-a change 0.79 ± 0.8 0.77 ± 0.6 NS
Flexibility-b change 1.07 ± 1.21 0.77 ± 1.01 NS
T. Cholesterol change 23.43 ± 14.54 22.38 ± 28.31 NS
HDL change 6.14 ± 10.51 3.54 ± 8.51 NS
LDL change 14.6 ± 15.56 23.77 ± 39.12 NS
Triglycerides change 60.00 ± 129.73 0.46 ± 37.83 NS
Fasting Glucose 12.86 ± 31.49 3.08 ± 9.71 NS

BMI: Body Mass Index, HDL: High Density Lipoprotein, LDL: Low Density Lipoprotein



RESULTS

All parameters measured for the step aerobic exercise group,
walking exercise group are given on Tables 1 and 2. In step-ae-
robic group and walking groups there was a significant decre-
ase in weight, body mass index, cholesterol levels and body fat
content after the interventions. These parameters were largely
unaffected in diet only group with the exception of total cho-
lesterol and LDL-cholesterol levels which were significantly
decreased (p=0.041, p=0.013).
Step aerobic group had better weight loss, body mass index
decrease and total body fat percent decrease when compared to
only diet group (respectively p=0.00036, p=0.0006,
p=0.000057). Circumference measurements also showed that
decreases in step aerobic group were more significant than di-
et only group. Flexibility change was more prominent in step
aerobic group without reaching statistical significance
(p=0.078) (Table 4).

DISCUSSION

There are numerous studies on the combined effect of exerci-
se and caloric restriction on body weight. Savage et al (13) re-
ported that cardiac rehabilitation exercise training, as currently
structured, burns surprisingly few calories and has little impact
on the short term (3 months) measures of obesity and lipid risk
factors. Alternative training programs should be considered to
maximize caloric expenditure and modify specific risk factors
such as obesity and dyslipidemia. Savage (13), Garrow and
Summerbell (4) found that 5 to 16 week of caloric restriction
(<1000 cal/day) when combined with exercise caused 1 to 5 kg

more weight loss. King and Tribble (6); reported on the long
term consequences of at least 6 week interventions and found
that while only caloric restriction and only exercise caused a
mean of 4.0 and 4.9 kg weight loss respectively, when combi-
ned they caused 7.2 kg weight loss.  Wing et al (16)  reporting
on the weight losses at 1 year found that diet and exercise ca-
sed greater sustained weight loss compared to diet alone. In
another study, 3 month intervention on 52 obese patient resty-
led in a 1.3 kg more weight loss when  exercise and diet were
combined  (P= 0.03) (12).
In our study, the effect of 3 different 10 week intervention
programs were examined and step-aerobic exercise and diet
program caused a mean 5.2 kg loss, walking exercise and diet
program 3,8 kg loss and diet alone caused 1.3 kg loss. These
results are in line with the studies of Kravitz et al (7),  Mc Card
et al (9) and Carol et al (1) who  reported a decrease in body
weight and fat composition after 8 to 12 week step aerobic
exercise and dance program. Other studies also reported loss of
body fat, and weight and gain in lean body mass with varying
intensity exercise programs (10).
In our study, flexibility index increased in all study groups wit-
hout reaching statistical significance. Heyward et al (3) repor-
ted an increase in flexibility after an exercise program of acti-
ve and passive stretch exercises of 10 to 30 minutes trice we-
ekly for at least 4 weeks. 
According to our data, walking and diet group and only the di-
et group had no amelioration in circumference studies where-
as the diet and step aerobic exercise group had statistically sig-
nificant decrease in hip and leg circumference at the end of the
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Table 4. The comparison of the effect of step aerobic exercise plus low calorie diet and low 
calorie diet only on anthropomorphic and biochemical parameters 

Step aerobic Diet only P value

Year 34.5 ± 11.49 36.93 ± 6.6 NS
Height (cm) 1.65 ± 0.08 1.59 ± 0.07 0.02
Weight loss 5.24 ± 3.41 1.33 ± 0.98 0.00036
% weight change 5.79 ± 3.68 2.03 ± 0.75 0.001
Decrease in BMI 1.90 ± 1.26 0.52 ± 0.39 0.0006
Decrease in Fat % 2.24 ± 1.22 0.67 ± 0.62 0.000057
Decrease in Shoulder circumference measurement 5.27 ± 4.2 2.00 ± 2.17 0.033
Decrease in Chest circumference measurement 3.57 ± 2.56 0.79 ± 0.7 0.0014
Decrease in Arm circumference measurement 2.5 ± 1.36 1.41 ± 0.49 0.027
Decrease in Waist circumference measurement 4.71 ± 4.10 1.07 ± 0.73 0.0057
Decrease in Hip circumference measurement 3.18 ± 1.68 1.71 ± 0.99 0.011
Waist/Hip % change 2.14 ± 2.7 0.37 ± 0.84 0.0045
Decrease in Leg circumference measurement 3.29 ± 2.16 0.79 ± 0.7 0.00084
Flexibility-a change 0.79 ± 0.8 0.69 ± 0.75 NS
Flexibility-b change 1.07 ± 1.21 0.38 ± 0.65 0.078
T.Cholesterol change 23.43 ± 14.54 35.12 ± 20.78 NS
HDL change 6.14 ± 10.51 2.82 ± 11.13 NS
LDL change 14.6 ± 15.56 23.95 ± 23.6 NS
Triglycerides change 60.00 ± 129.73 33.36 ± 85.77 NS
Fasting glucose change 12.86 ± 31.49 8.45 ± 23.88 NS

BMI: Body Mass Index,  HDL: High Density Lipoprotein, LDL: Low Density Lipoprotein



exercise program. We also found a significant fall in total cho-
lesterol levels in all 3 groups, fall in the LDL cholesterol in di-
et only and walking and diet groups. We also found an incre-
ase in treadmill time in all groups tested, maximum increase
being in the step aerobic exercise group. 
The effect of exercise on lipid levels was not consistent: none
in one study (5) and decreased LDL cholesterol in another
study (14). Most of the studies reported an increase in maxi-
mum VO2 after exercise programs which is in line with our da-
ta (1, 2, 5, 15). 
Energy consumption of the aerobic step exercise group was
higher compared to walking or sedentary group. For example
during a moderate aerobic step exercise a 98kg and 47 kg we-

ight individuals consume 10.1 and 4.8 Kcal/min respectively;
while the persons with the same weights consume 7.3 and 3.6
Kcal/min respectively during a 3mph walk (8). Step aerobics,
Bodycombat (ie. Taebo) and, spinning had significantly higher
caloric expenditures than running at 8.05 km/h. Step aerobics
was also found to be equally as effective as jogging between
8.05 and 8.37 km/h. (11).
Hence, in our study better results were obtained in the aerobic
step exercise group.   
In conclusion, the 3 methods tested yielded amelioration in
physiologic and physical parameters in obese subjects with
maximum effect seen in the step aerobic exercise and diet gro-
up. 
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Table 5. The comparison of the effect of walking exercise plus low calorie diet and low calorie 
diet only on anthropomorphic and biochemical parameters

Walking Diet only P value

Year 36.67 ± 6.28 36.93 ± 6.6 NS
Height (cm) 1.59 ± 0.05 1.59 ± 0.07 NS
Weight loss 3.82 ± 2.25 1.33 ± 0.98 <0.0001
% weight change 4.49 ± 1.44 2.03 ± 0.75 0.00015
Decrease in BMI 1.55 ± 0.54 0.52 ± 0.39 <0.0001
Decrease in Fat % 1.43 ± 0.65 0.67 ± 0.62 0.0065
Decrease in Shoulder  circumference measurement 4.45 ± 2.46 2.00 ± 2.17 0.016
Decrease in Chest circumference measurement 3.53 ± 2.42 0.79 ± 0.7 0.00061
Decrease in Arm circumference measurement 1.95 ± 0.57 1.41 ± 0.49 0.026
Decrease in Waist circumference measurement 3.08 ± 2.29 1.07 ± 0.73 0.009
Decrease in Hip circumference measurement 3.18 ± 1.68 1.71 ± 0.99 0.0087
Waist/Hip % 0,64 ± 2,16 0,37 ± 0,84 NS
Decrease in Leg circumference measurement 2.15 ± 0.8 0.79 ± 0.7 <0.0001
Flexibility-a change 0.77 ± 0.6 0.69 ± 0.75 NS
Flexibility-b change 0.77 ± 1.01 0.38 ± 0.65 NS
T. Cholesterol change 22.38 ± 28.31 35.12 ± 20.78 NS
HDL change 3.54 ± 8.51 2.82 ± 11.13 NS
LDL change 23.77 ± 39.12 23.95 ± 23.6 NS
Triglycerides change 0.46 ± 37.83 33.36 ± 85.77 NS
Fasting Glucose 3.08 ± 9.71 8.45 ± 23.88 NS

BMI: Body Mass Index, HDL: High Density Lipoprotein, LDL: Low Density Lipoprotein

Table 6. Exercise test results of the groups

Step aerobic Walking Diet only

Exercise time (1) 8.18 ± 1.40 8.96 ± 1.66 8.63 ± 1.82
Exercise time (2) 11.71 ± 1.89 11.5 ± 2.15 10.2 ± 3.27
% change 41.09 ± 41.08 31.75 ± 14.21 20.49 ± 13.40
P value 0.014 0.013 NS
MET (1) 6.5 ± 1.17 7.31 ± 2.11 6.56 ± 1.18
MET (2) 7.86 ± 1.66 7.58 ± 1.58 7.4 ± 1.67
% change 14.32 ± 9.48 6.92 ± 23.23.00 12.85 ± 10.25
P value NS NS NS

MET:  Metabolic equivalent
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