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Introduction

Lifestyle changes, namely changes in dietary
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Abstract

Background Lifestyle changes become the foundation in primary and secondary prevention
of lipid and lipoprotein disorders. The aim of the study was to know the effectiveness of
low fat diet and low carbohydrate diet with aerobic exercise toward lipid profile change.
Methods This experimental research was done with pre test-post test control group
design. The sample of adult women in the city of Denpasar as many as 33 people, aged 30-
50 years, BMI 25-30 kg/m2, allocated to 3 groups. A low-fat diet was applied to Group 1, a
low-carbohydrate diet to group 2 and group 3 as controls. Before and after the
intervention, blood lipid profile was measured. Changes in blood lipid profile before and
after intervention were analyzed by paired t-test. The difference in mean blood lipid
profile in all three groups was analyzed by One Way ANOVA test.

Results Low-fat diet and low-carbohydrate diet can lower total cholesterol and low density
lipoprotein-cholesterol (LDL-C) significantly (p <0.05). The average decrease in total
cholesterol with low fat diet was 16.82 mg/dL and low carbohydrate diet 14.64 mg/dL. The
LDL-C decrease was 13.36 mg/dL in low fat diet and 7.45 mg/dL in low-carbohydrate diet
group. There was no significant difference in lipid profile changes between low fat
compared to low carbohydrate diet (p>0.05).

Conclusion Low-fat diet is as effective as a low-carbohydrate diet to improve lipid profile.
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include low-fat saturated and low trans-fatty acids
diet, exercising regularly and maintaining a healthy
weight.!

Manipulating the dietary macronutrient

and physical activity patterns play an important role
in lipid profile changes and reduce risk factors for
cardiovascular disease. Recommended lifestyle
changes for those who have high cholesterol levels
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content contributes to the beneficial effects of
improving the lipid profile even without changes in
total calorie intake. Low-fat diet recommendations
to reduce cardiovascular diseases (CVD) risk
factors, there is still much debate and attention
recently to foods that are low in carbohydrates rather
than low in fat, it remains to be explained the
beneficial effects of each type of diet when
providing recommendations for CVD prevention.?
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Given the complexity of individual lifestyle choices,
observed research results emphasize the challenge of
accurately assessing the impact of lifestyle changes,
including diet-based intervention or physical
activity, on lipid profiles and cardiovascular risk.!

Therefore, this study was conducted with
aim to determine the effectiveness of low-fat diet
and low-carbohydrate diet with aerobic exercise in
improving lipid profile in obese women.

Materials And Methods

This was an experimental study with randomized
pre-test and post-control group design.’> The study
was conducted in Denpasar City, targeting adult
women aged 30-50 years old and body mass index
(BMI) of 25-30 kg/m?. The sample size was
calculated using the Pocock formula. The result was
11 subjects. The study used three groups of
observation, therefore it required 33 subjects. Group
1 was given low-fat dietary intervention and aerobic
exercise; group 2 was given a low-carb dietary
intervention and aerobic exercise; group 3 acted as
control (no diet nor aerobic exercise).*

The population of this study was PKK
(Indonesian family welfare programme) members in
Kesiman Kertalangu Village, East Denpasar
District, Denpasar City, while the sample was part
of the population with the following inclusion
criteria: 1) willing to become the research subject
until completion of the study; 2) healthy based on
doctor's examination; 3) age 30-50 years old; 4)
body mass index (BMI) 25-30 kg/m?; 5) did not have
a history of obesity; 6) not currently attending a
regular physical training program. Subjects who
have history of bone injury is excluded. Drop out
criteria: suffering from illness or injury during
training and did not attend training three times in a
roW.

Table 1. Baseline characteristics of the subjects

The diet applied was a low energy diet i.e energy
intake minus 500 kcal from normal needs, with
different compositions. Low-fat diet is a low energy
diet with 10-15% protein composition, <20% fat and
>65% carbohydrates from total energy. On the other
hand, low-carbohydrate diet was 10-15% of protein,
>30% fat and <55% carbohydrates of total energy.
The application of low-fat and low-carbohydrate
diets by subjects was done daily for six weeks.
Monitoring the implementation of dietary
measurement of food intake was done with the food
recall method and nutrition counselling three times
a week during the study period. Aerobic exercise
was moderate in intensity, with 3 times a week
frequency and 60 minutes duration. Exercise was
held for 6 weeks guided by gym instructors.

Before and after the intervention, lipid
profile was taken (total cholesterol, triglycerides,
high density lipoprotein-cholesterol (HDL-C), low
density lipoprotein-cholesterol (LDL-C)). Lipid
profile changes before and after intervention in each
group were analyzed by Paired t-test. Differences in
lipid profile changes in the three groups were
analyzed by One Way ANOVA Test. Finally, to find
out which interventions improved the lipid profile
Least Significant Different (LSD) test was used.

Results

The participants recruited in this study were more
than 11 people. But 2 people dropped out because
they were not present several times at the
intervention and 1 person was not measured at the
time of the final blood lipid profile level test of the
study.

Characteristic of research subjects

Baseline characteristics of study subjects before
intervention are shown in Table 1. Comparison of
data before intervention between groups 1, 2 and 3

Characteristics Group 1 Group 2 Group 3
Age (years) 42.27+£5.90 43.82+3.76 39.64+7.57
Cholesterol level (mg/dL) 211.454+41.04 211.91+49.66 200.45+27.60
Triglycerides (mg/dL) 109.09+42.67 150.27+135.58 97.82+49.39
HDL-C (mg/dL) 52.36+9.69 54.64+10.92 66.73+12.51

LDL-C (mg/dL) 138.91£37.23

127.18430.70 114.10+23.18
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were tested with One Way ANOVA at a = 0.05
showing p values for age, total cholesterol,
triglyceride, HDL-C and LDL-C greater than 0.05
(p>0.05) which means not significantly different.
Thus the condition of the subjects between groups 1,
2 and 3 before the intervention was similar.

The result of normality test with
Kolmogorov-Smirnov Test at a=0.05 to the data
obtained before intervention showed the p value
greater than 0.05 (p>0.05). This means that the
distribution of samples from all groups are normal.

Diet application
The average energy recommended in low-fat diet

Effect on total cholesterol

The result of t-paired test in Table 2 shows low fat
and low carbohydrate diet can significantly decrease
total cholesterol (p <0.05). The mean decrease of
total cholesterol in low fat diet was 16.82 + 12.94
mg / dL and on low carbohydrate diet 14.64 + 14.78
mg/dL.

ANOVA test results showed there was a
significant difference of total cholesterol decrease
between the three groups (p<0.05). To find out
which intervention had greater effect in reducing
total cholesterol, further analyzed by LSD test at
a=0.05 was done. The test results showed that there
was a significant difference of total cholesterol

Table 2. Mean of total cholesterol distribution before and after intervention

Group Before (mg/dL) After (mg/dL) Difference (mg/dL) p
1 211.45+41.04 194.64+41.97 16.82+12.94 0.00
2 211.91+49.66 197.27+39.00 14.64+14.78 0.01
3 200.45+27.59 201.27+27.10 -0.82+1.87 0.67

group was 1626.93 kcal, while average energy
consumed was 1656.2 kcal. Average percentage of
protein intake was 12.08% of total energy, as
recommended (10-15% total energy). The average
of carbohydrate intake was 66.95%, as
recommended (>65% total energy), while fat intake
was 20.82% total energy nearly similar to
recommended (<20% of total energy).

In low carbohydrate diet intervention group,
the recommended average energy was 1592.41 kcal
and subjects averagely consumed 1667.80 kcal. The
average percentage of protein intake was 14.31% of
total energy, as recommended (10-15% total
energy); fat intake 32.69% of total energy, as
recommended (>30%  total energy); and
carbohydrate intake 53.26%, as recommended
(<65% total energy).

In control group, the average of energy
requirement is 2139.34 kcal. Subjects in this group
consumed 2185.50 kcal. Average percentage of
protein intake was 15.33% total energy, as
recommended (10-15% total energy); carbohydrate
intake 62.67% as recommended (55-65% total
energy) and fat intake 21.67% total energy as
recommended (20-25% total energy).

decrease between low fat diet compared to control,
with 17.64 mg/dL different value (p<0.05).
Similarly there was a significant difference in total
cholesterol reduction between low carbohydrate
diets compared to controls with different values of
15.46 mg/dL (p<0.05). However, there was no
significant difference in total cholesterol reduction
between low-fat diet compared to low-carbohydrate
diet (p=0.67). Thus low-fat diet is as effective as
low-carbohydrate diet to lower total cholesterol.

Effect on triglyceride

The result of t-paired test in Table 3 showed no
significant difference between triglyceride decrease
in low fat and low carbohydrate diet group (p>0.05).
ANOVA test results also showed no significant
difference mean of triglyceride decrease between the
three groups (p=0.591)

Effect on HDL-C levels

The paired t-test results in Table 4 showed no
significant difference in HDL-C before and after
intervention in all groups. ANOVA test results also
showed no significant difference in HDL-C changes
between the three groups (p>0.05).
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Table 3. Mean of triglyceride levels before and after intervention

Group Before (mg/dL) After (mg/dL) Difference (mg/dL) p
1 109.09+42.67 95.00+£25.94 14.09+43.35 0.31
2 150.27+35.58 123.27+63.85 27.00+£77.53 0.28
3 97.824+49.39 94.454+41.02 3.36+27.08 0.70

Table 4. Mean of HDL-C levels before and after intervention

Group Before (mg/dL) After (mg/dL) Different (mg/dL) p
1 52.36+9.69 50.09+7.85 2.27+5.24 0.18
2 54.64+10.92 52.73+13.46 1.9149.66 0.53
3 66.73+£12.51 64.55+12.64 2.18+6.27 0.28

Effect on LDL-C levels

The result of paired t-test in Table 5 shows there is
significant difference of LDL-C decrease in low-fat
diet (13.36+14.77 mg/dL). ANOVA test results
showed there was a difference of LDL-C decrease
between the three groups (p<0.05). LSD test results

Cholesterol reduction is caused by increased
cholesterol metabolism during diet. In addition there
is also a breakdown of triglyceride deposits in
adipose tissue. Deposits come from the breakdown
of cholesterol in the plasma which is then used as
energy. This breakdown is catalyzed by the hormone

Table 5. Mean of LDL-C levels before and after intervention

Group Before (mg/dL) After (mg/dL) Difference (mg/dL) p
1 138.91+37.23 125.55+40.69 13.36+14.77 0.01
2 127.18+30.70 119.73£33.97 7.46+5.12 0.18
3 114.00+£23.18 117.73£23.19 -3.73+7.58 0.13

showed there was a difference of LDL-C decrease
between low fat diet compared to control, the
difference was 17.091 mg/dL (p<0.05). However,
there was no significant difference in LDL-C
reduction between low-fat diets compared to low-
carb diets, a difference of 5.909 mg / dL (p>0.05).

Discussion

Effect of intervention on total cholesterol level
decrease

Low-fat dietary interventions as well as low-
carbohydrate diets with aerobic exercise can
significantly reduce total cholesterol (p<0.05). The
mean decrease of total cholesterol with low fat diet
was 16.82+£12.94 mg/dL greater than low
carbohydrate diet: 14.64+14.78 mg/dL, even though
it was not significantly different statistically
(p>0.05). This result is in line with the findings of
Tian Hu® which suggests that low-carbohydrate diets
are as effective as low-fat diets to improve metabolic
risk factors.

sensitive lipase (HSL) enzyme present in the adipose
tissue. This enzyme is affected by adrenaline.
During diet and physical exercise there will be an
increase in adrenaline which means there is also an
increase in the activity of these enzymes.® The type
of fat that affects the most increase in cholesterol is
saturated fat, while consumption of
monounsaturated fats can lower cholesterol levels.’

Various hypotheses suggest that physical
activity can improve body composition, increase the
capacity of mobilization and fat oxidation, control
food intake by controlling appetite and high-fat food
intake, increasing thermogenesis  response,
increasing insulin sensitivity and improving blood
lipid profile.® Total cholesterol levels can be
decreased by doing aerobic exercise regularly.’
Exercise not only has a positive effect on individuals
with dyslipidemia, but also can help to improve lipid
profile.!°

Effect of intervention on changes in triglyceride

The average reduction of triglycerides in the low-
carbohydrate diet of 27.00 mg/dL is relatively
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greater than the low-fat diet of 14.09 ml/dL. This
result is in accordance with William S et al.!l
research shows low-carbohydrate diets have a
greater decrease in serum triglyceride than a low-fat
diet. However, the result of t-paired test showed no
significant difference of triglyceride decrease with
low fat diet and low carbohydrate diet (p>0.05). This
may be because the subjects did not adhere to fasting
before blood-taking, diet and exercise intervention
programs have not managed to control blood
triglyceride levels because the intervention was
given only 6 weeks. Blood triglyceride levels are
strongly influenced by dietary intake consumed by a
person and will increase within hours of eating.
Similar to this study, previous studies also did not
gain  significant differences between blood
triglycerides before and after diet and exercise
interventions.!

Effect of intervention on changes in HDL-C
There was no significant difference in HDL-C
before and after low-fat dietary interventions as well
as low-carbohydrate diets (p>0.05). This may occur
because the intervention has not managed to control
blood levels of HDL because the intervention is
given only 6 weeks, so it has not improved physical
fitness. According to Cooper,'? several studies have
proven that achieving a high level of fitness with
aerobic exercise activities can benefit one of them is
improved lipid profile, such as increased HDL-C
and lower total cholesterol ratio with HDL-C. The
more fit a person aerobically, the more likely that
person's HDL-C becomes higher.

In line with the study of Saritas et al.!’
showing a short-term aerobic exercise program (8
weeks) undertaken without diet in active young
adolescent males is not enough to make a beneficial
effect on blood lipid profiles. In contrast to research
results of Augusto et al.!* showed that after physical
exercise intervention, there was an increase in lipid
profile (HDL-C) in the experimental group
(p<0.05).

Effect of intervention on decreased in LDL-C

A low-fat diet significantly decreased LDL-C
(p<0.05), with a mean reduction of 13.36 + 14.77 mg
/ dL. A decrease in LDL-C is achieved when the
saturated fat intake is lowered.!> Regular exercise
can also decrease plasma LDL-C, increase HDL-C.

Triacylglycerol levels are also reduced, most likely
due to increased insulin sensitivity that increases
lipoprotein lipase expression.! Low-fat and low-
carbohydrate diets show a comparable effect on
insulin resistance.!”

While the mean lowering of LDL-C with low
carbohydrate diet 7.46 mg/dL, but not statistically
significant (p>0.05). In line with the William et al !
study, LDL-C changes did not differ statistically
(1.6 mg / dL) with low-carb diets.

Conclusion

Low-fat and low-carb diets, each with aerobic
exercise performed for six weeks, can significantly
lower total cholesterol and LDL-C (p<0.05) and may
decrease triglycerides but not statistically significant
(p>0.05). There was no significant difference in
lipid profile changes between low-fat diets
compared to low-carbohydrate diets (p>0.05). Thus
a low-fat diet is as effective as a low-carb diet to
improve lipid profile.
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