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Abstract

Background: Indoor cycling is an aerobic exercise that employs large muscle groups of the lower limbs, lacking
osteoarticular impact and high energy expenditure, which makes it interesting to generate a non-pharmacological
strategy.

Objective: To assess body composition and lipid profile in overweight women after twelve weeks of low-calorie diet and
indoor cycling training.

Methods: We randomly assigned 40 women (23.90 =+ 3.10 years), divided into four groups: control (C), indoor cycling
(CI), indoor cycling combined with low-calorie diet (CD) and low-calorie diet (D). The variables were: height and body
mass, BMI, fat percentage, lean body mass, triglycerides, cholesterol and lipoproteins (HDL, LDL, VLDL). The indoor
cycling training consisted of three weekly sessions of 45 minutes each and an energy restriction of about 1,200 kcal. The
study lasted 12 weeks. We used descriptive statistics (mean and standard deviation) and inferential statistics (Student’s
t test). The level of significance was p < 0.05.

Results: The groups Cl, CD and D significantly reduced the mean anthropometric variables after 12 weeks of intervention
(body mass, fat percentage and body mass index), and serum levels of total cholesterol and triglycerides. HDL cholesterol
increased significantly for groups CI and CD.

Conclusion: According to the results, the indoor cycling and the low-calorie diet helped fight overweight and control
serum lipids. (Arq Bras Cardiol 2010; 95(2): 173-178)
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body fat percentage (BF%), as well as increased levels of high
density lipoprotein (HDL), lean body mass (LBM) and basal
metabolic rate®’. The one that most works on the metabolism
of lipoproteins is the aerobic exercise®.

Introduction

Dyslipidemia and obesity represent a serious public
health problem and should be addressed through prevention
programs and education. Treatment includes changes in
lifestyle with healthy eating habits, maintenance or acquisition
of adequate body mass, regular exercising and, depending on

Indoor cycling’® is an aerobic exercise that employs large
muscle groups of the lower limbs, lacking osteoarticular impact

the response, the use of hypolipemiant agents'>.

Regular exercising has received great reputation in the field
of health, not just for its action alone in the prevention and
control of cardiovascular diseases®* but also because it induces
positive changes to the levels of plasma lipids®.

Several studies have shown that regular exercising may
promote chronic effects such as decrease in serum triglycerides
(TG), low density lipoprotein (LDL), total cholesterol (TC),
insulin resistance, body mass (BM), body mass index (BMI),
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and high energy expenditure, which makes it interesting to
generate a non-pharmacological strategy. It applies to all ages
and different fitness levels.

In a period of clear consolidation in the fitness industry,
indoor cycling is proven to get increasingly alive'®''. Hence, itis
an attractive strategy to achieve an increased cardiorespiratory
fitness, reduced body fat and a potential minimization of the
risk of cardiovascular diseases.

The purpose of this study is to assess body composition and
serum lipid profile of overweight women undergoing 12 weeks
of low-calorie diet with or without indoor cycling training.

Methods

After completion of sample size calculation, we randomized
(by generating random computer numbers) 40 healthy
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women, according to the American College of Sports Medicine
(ACSM)'2, who volunteered to start an indoor cycling program.
These were divided into four groups: indoor cycling group (IC),
indoor cycling associated with low-calorie diet (CD), diet group
(D), and control group (C). Each group consisted of 10 women.

All volunteers were informed orally and in writing on the
procedures of this study, and agreed to sign a post-informed
consent. This study complied with the standards for research
involving human beings'.

Data collection was divided into 4 stages:

Step 1: assessment of body composition

It was measured through anthropometric methods and
according to the protocol cited by Lohman et al'*. The
following variables were measured: body mass (BM), height,
body mass index (BMI), body fat percentage (BF%) and lean
body mass (LBM).

Body mass (kg) and height (m) were taken with a scale
(Filizola™, Brazil) with 100 g precision and scale of 0 to 150
kg, which a stadiometer attached.

The body mass index (BMI) calculated by dividing these
two measures (kg/m?) was used to classify obesity according
to the cutoffs recommended by Ardern et al'>.

The fat percentage was recorded according to Jackson and
Pollock’s seven skinfolds protocol'®, using a skinfold caliper
(Lange™).

Step 2: diagnostic evaluation

It was performed by the laboratory Sérgio Franco Medicina
Diagnéstica and the following variables were measured
through blood collection: triglycerides (TG), low-density
lipoprotein (LDL), very low-density lipoprotein (VLDL), high-
density lipoprotein (HDL), and total cholesterol (TC). For the
measurements of HDL, CT and TG, we used the enzymatic
colorimetric method. VLDL and LDL were calculated by the
Friedewald equation, and all values are expressed in mg/dl.

Individuals from all of the four groups (C, Cl, GD & D)
carried out the procedures for the 1% and 2" stages, which
occurred in the same week.

Step 3: Intervention

Indoor cycling - 1t was performed by the groups Cl and CD
through an interval training model with short periods of active
recovery that would allow recovering the exercise performed.
The classes were three times a week. Each session consisted of
about 45 minutes in a transitional period of 12 weeks. Groups
Cl and CD took the classes at different times, but following
the same protocol.

The intensity was controlled by heart rate, musical bpm to
determining the rhythm and perceived exertion (overload).

Heart rate monitoring was done with the help of four
employees through a Polar™ frequency meter (Finland),
model F1.

The training was conducted at the target zone 55 = 5% to
85 = 5% HR__, using the Inbar'” equation:

Max/

HR,,. = 205.8-0.685 x age

M.

To control the rhythm, we used the musical BPM music
(number of beats per minute of music). Music plays an
important role in encouraging the participants, but it is also
a teaching tool to determine the rhythm of the techniques
selected, since there is a direct correlation of bpm and rpm™.

Overload control was performed using Borg's Perceived
Exertion Scale through a table attached close to the bikes. The
exertion degree was represented by numbers.

Low-calorie diet - The CD and D groups were assisted
by the same dietitian using a food recall. During the study
period, the individuals participated in biweekly meetings.
In all cases, besides the nutritional assessment, the targets
effectively achieved were recorded. Then, the participants
had the opportunity to express the difficulties they felt in
following the instructions given in the previous medical
appointment. They were directed on the possible ways to
overcome such difficulties.

Energy consumption was approximately 1,200 kcal/day.
These were divided into about eight meals (with an interval
of at least two hours and a maximum of four hours). The
individuals were instructed not to replace the main meals for
snacks, always respect the times and quantities and have at
least two liters of water per day. The period for this restriction
was 12 weeks.

Each individual received, in addition to the diet prescription
with a list of possible replacement items (always respecting
the quantities), notes and information on the eating routine.

Step 4: reassessment

After 12 weeks of intervention, the experimental groups
performed the same procedures and protocols described in
steps 1 and 2.

For data analysis we used descriptive statistics'® through
measures of location (mean) and dispersion (standard
deviation). The homogeneity of the samples was measured
through kurtosis, and normality through the Kolmogorov-
Smirnov test. Inferential statistics techniques were used to
compare the means through Student’s t test and Anova
(analysis of variance) in inter and intra-group analysis.
Subsequently, we applied Tukey’s Post Hoc Analysis to identify
and determine the group with significant result. We used a
significance level of 95% (p < 0.05).

Results

The average age of the 40 women was 23.90 + 3.10,
and there was no difference between the groups. All groups
presented a normal and homogeneous distribution for all
variables analyzed. We found a high body fat percentage
(BF%) for the average age of the groups and a BMI between
25.0 kg/m? and 30.0 kg/m? which enabled us to classify them
as overweight (Table 1).

Table 2 revealed normal and homogeneous distribution
of lipid profile variables over the four groups, as well as
determination of normality. The groups above presented
normal and homogeneous distribution for all variables
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Descriptive results of anthropometric variables of the four g

Age Height (m) BM (kg) BF% BMI (kg/m?) LBM (kg)
GC 2410 £3.51 1.62+0.03 71.85+6.05 31.66 £3.15 2752 +1.68 49.17+3.28
KS 1.00 0.71 0.94 0.97 0.48
GCl 24.00+3.20 1.60 +0.05 68.80 +7.08 3292 £2.25 26.77 £2.01 46.05 +3.81
KS 0.98 0.80 1.00 0.28 0.90
GCD 23.60 £3.92 1.59 +0.06 7439 £8.30 33.88 +5.38 29.38 £3.48 49.04 +£5.53
KS 0.62 0.83 0.84 0.80 0.99
GD 23.50+1.78 1.61+0.03 7143 +4.22 33.09 + 3.65 27.60 +1.54 47.68 £1.70
KS 0.77 0.96 0.99 0.10 0.84

CG - control group; GCI - indoor cycling group, GCD - indoor cycling group combining low-calorie diet, GD - diet group; KS - Kolmogorov-Smirnov; BM - body mass; BF%

- body fat percentage, BMI - body mass index ; LBM - lean body mass.

Descriptive results of serum lipid of the four groups

TG CT LDL HDL VLDL
GC 98.10 £ 6.52 173.30 £10.89 114.80 £10.72 4120 +2.57 17.30 +3.50
KS 0.98 0.62 0.32 0.94 0.64
GCl 102.10 £ 11.84 179.90 £ 11.11 123.40 £ 12.70 40.80 +2.82 18.30 +4.19
KS 0.94 0.83 0.99 0.89 0.99
GCD 100.40 £ 18.38 172.40 £28.20 112.70 £ 27.70 41.30 £3.92 18.40 +5.93
KS 0.74 0.94 0.89 0.93 0.68
GD 102.60 £ 6.72 172.90 £10.91 111.70 £ 11.04 4220 £2.10 19.00 +2.26
KS 0.93 0.80 0.89 0.99 0.33

TG - triglycerides; CT - cholesterol, LDL - low-density lipoprotein, HDL - high-density lipoprotein, VLDL - very low-density lipoprotein; KS - Kolmogorov-Smirnov.

analyzed. Comparing the average results produced with the
reference values of plasma lipids recommended by the 3
Brazilian Guidelines for the Prevention of Atherosclerosis
of the Department of Atherosclerosis of Brazilian Society
of Cardiology', the four groups were found to be within
desirable limits.

Table 3 shows the results of the mean anthropometric
variables of the four groups before and after 12 weeks of
intervention. Groups Cl, CD and D presented a significant
reduction in BM, BMI and body fat percentage. There was a
significant reduction in LBM only in group D. The inter-group
analysis found no difference in BF% between groups C and CD.

The study found that the mean serum lipid of groups
Cl, CD and D before and after 12 weeks of intervention
revealed positive changes in TG, LDL and VLDL. As to the
TC, reductions were observed only in groups CD and D. By
analyzing the HDL, groups Cl and CD presented significant
increases. Groups Cl, CD and D achieved an optimal
classification for the variables TG, TC, HDL and VLDL. Even
though LDL was significantly reduced, it remained in the
desirable category (Table 4).

The intergroup analysis revealed positive differences in
HDL between groups C and CD (p = 0.02), Cland D (p =
0.05) and CD and D (p = 0.016); and VLDL between groups
Cand Cl (p = 0.03) and C and CD (p = 0.00).
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Discussion

By analyzing the results presented by the groups Cl, CD
and D, after 12 weeks of intervention, we find reduced
average values for the variables BM, BF% and BMI. Scientific
evidence suggests that the combination of dietary changes
associated with exercising is the most effective behavior for
weight loss'?2.

Groups Cl and CD had no changes in LBM, which is
something that did not occur with group D, which had a
reduction of about 2 kg. Several studies claim that the diet
alone can lead to a reduction in BM and that the inclusion
of an exercise program can maintain such reduction'.
Based on these findings, we can say that indoor cycling has
contributed to the maintenance of LBM.

Based on the positive changes on the anthropometric
variables presented by the groups Cl and CD, we can say that
the reduction in BM by both is related to the reduction in the
body fat percentage, considering that the LBM was maintained.

Monteiro et al** observed the effect of a mixed nutritional
intervention program and exercising on body composition of
obese women. The sample was divided into two groups. One
made only the diet and the other made the diet associated
with exercise. BM reduction was higher for the group that
exercised while on a diet (-2.3 kg for the diet group and -5.3
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Comparison of anthropometric averages of the four groups

Variables GC GCI GCD GD

Pre Post Pre Post Pre Post Pre Post
BM (kg) 71.85+6.05 72.64+6.28* 68.80+7.08 64.86+6.58" 74.39+8.30 67.05+8.85* 71.43+4.22 65.39+4.35*
BF% 31.66+3.15 32.09+3.08* 32.92+2.25 28.50+2.34* 33.88+5.38 26.68+5.99* 33.09+3.65 30.33+3.51*
BMI (kg/m?) 27.52+1.68 27.77+1.56 26.77+2.01 25.19+2.00 29.38+3.48 26.46+3.49 27.60+1.54 25.26+1.59
LBM (kg) 49.17+3.28 49.31£3.21 46.05+3.81 46.27+3.63 49.0445.53 48.84+4.88 47.68+1.70 45.44+1.64*

BM - body mass; BF% - body fat percentage, BMI - body mass index; LBM - lean bodymass; *p < 0.05, p = 0.021 in the intergroup analysis.
Comparison of the mean level of serum lipids of the four groups

Variables GC GCl GCD GD

Pre Post Pre Post Pre Post Pre Post
TG 98.10+6.52 98.90+5.86 102.1£11.8 97.10+11.9* 100.4+18.4 92.70+18.6* 102.60+6.72 96.10+5.45*
CcT 173.3+10.9 175.8+11.22 179.9+11.1 1731115 172.4+281 161.8+26.3* 172.9+10.9 162.3£10.42*
LDL 114.8+10.7 116.6£10.8 123.4+12.7 114.9£13.2* 12.7£27.7 103.5+26.6* 111.7+£11.04 105.0+1.08*
HDL 41.20+2.57 41.50%2.27 40.80+2.82 44.10+2.18* 41.30+3.92 44.60+2.67* 42.20+2.10 41.40+1.84%
VLDL 17.30+3.50 17.704£2.91¢% 18.30+4.19 14.1042.56* 18.40+5.93 13.3043.06* 19.00+2.26 15.90+1.60*

Mean values + SD; TG - triglycerides; CT - cholesterol, LDL - low-density lipoprotein; HDL - high-density lipoprotein; VLDL - very low-density lipoprotein, * p < 0.05.2 p = 0.02;

p=0.05; °p = 0.016; %p = 0.02; °p = 0.00; in the intergroup analysis.

kg for the exercise + diet group). These findings, together
with those found in this research confirm the importance of
combining dietary modifications and exercising in order to
achieve a body mass reduction'°.

It is known that obesity is related to impairments in lipid
metabolism?®. A research work by Coelho et al*” in 153
medicine students (18 to 31 years old) revealed high levels
of CT and TG only in obese individuals.

The mechanisms linking high levels of body fat with
dyslipidemia are not fully understood. However, it is suggested
that the exacerbated increase in the lipolysis rate results in
high concentrations of nonesterified fatty acids, contributing
to increased hepatic synthesis of VLDL. Besides, it inhibits
glucose uptake stimulated by insulin, in a dose-dependent
way, resulting in insulin resistance?.

Although the individuals of this study were overweight and
had a desirable lipid profile, we can observe a reduction in
the anthropometric variables and consequently in the serum
lipid profile.

Groups ClI and CD, which conducted indoor cycling
training, presented a increase in the variable HDL. A meta-
analysis®® of 51 studies, including 28 randomized controlled
trials with more than 12 weeks of training with aerobic
exercising, from moderate to high intensity, some of which
were combined with dietary intervention, showed great
variability of lipid profile responses, in which the increase in
HDL was the most striking finding (47% of studies) and, less
frequently, the reduction of TG, CT and LDL.

The sedentary lifestyle is a behavior clearly identified with
an unfavorable lipid profile?*3'. Kelley et al** recommend

aerobic exercising to improve the level of serum lipids. The
clarification for these changes probably lies in promoting better
enzymatic processes involved in lipid metabolism. Increased
enzymatic activity of lipoprotein lipase is a major finding
supported by evidence, which may occur from one session
of exercise and over training.

Durstine and Moore* reported that total exercising seems
to be more important than intensity to induce beneficial
effects on lipoproteins, especially TG and HDL. However, it
is necessary to achieve a weekly energy expenditure of about
1,200 to 2,200 calories.

On the other hand, a low-calorie diet is critical in the
treatment of dyslipidemia®. Groups CI, D and CD presented
reduced TG, LDL and VLDL levels. However, only the groups
D and CD decreased CT. Thus, we can observe that diet was
important to achieve such reduction.

Stefanick et al*® found reduced concentrations of LDL and
CT in the group that combined diet and exercising. In a similar
study, Nieman et al*® observed a reduction of CT and TG in
the groups on diet and reduced levels of LDL in the group
that combined diet and exercising.

Conclusion

In view of the above, indoor cycling and diet proved to
be excellent strategies to fight overweight and improve serum
lipids. Thus, the study reports the importance of adopting a
healthy lifestyle through dietary intervention and inclusion
of exercising habits. The greater the diversity of beneficial
exercises for proper lipid control and BM reduction, each
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individual will have more opportunities of choosing their
preferred exercise and engaging in exercising programs.

Recommendations

It is suggested that future studies investigate other
populations, such as male overweight individuals, for example.
It is also recommended to increase the sample in order to
provide greater consistency to the widespread application
of the results in this specific population; and perform the
following measurements: waist circumference and waist-hip
ratio, since these are directly linked with risk of dyslipidemia.
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