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ABSTRACT
Over the years the problem of spot reduction has often been addressed. Many fats regions tend to resist
weight loss compared to others that have a greater vascularization; scientific evidence shows that blood flow
in adipose areas is not high enough to allow the release of all fatty acids into the circulation. The objective of
this essay is to prove how an adequate pre-workout muscle vascularization can have positive effects on the
reduction of adipose tissue in less vascularized areas both in terms of time and effectiveness. Ten subjects
will be examined divided into two groups (control group and experimental group) for the duration of twelve
weeks, the experimental group will perform a pre-vascularization of the muscle district closest to the area of
the adipose tissue taken under consideration, the control group instead, will skip this pre-vascularization
phase. The progress of the two groups will be monitored until the end of the period under examination through
anthropometric and plicometric tests. The expected results should confirm that adequate vascularization
before training of the experimental group led to a greater and anticipated reduction of localized adipose tissue
compared to the subjects of the control group who did not perform this method.
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INTRODUCTION
Personal trainers from all over the world find themselves every day facing clients who ask to train only one
part of the body, especially for the physical exercise in outdoor for the actual pandemic age (Raiola, Di
Domenico, 2021, Raiola, Aliberti, 2021, Raiola et al., 2020). Despite to follow the good health status (Tiziana,
et al., 2017), most of these requests come from girls who pursue a canonical model of beauty or who want
to work only on the lower part of the body because of one of the many and false myths that haunt society
that performing squats every day can help them to have more toned buttocks and to reduce water retention
(Raiola, 2013) and for every aspects for physical activity and sport (Raiola, 2020ab). There is no shortage of
male customers who, in view of the summer, present the absurd request to want a sculpted abdomen in three
months. Over the years the problem of localized weight loss has often been addressed (Invernizzi et al.,
2020). Many areas of fat tend to resist weight loss compared to others that instead have a greater
vascularization (such as the arms). Scientific evidence shows that blood flow in adipose areas is not high
enough to allow the release of all fatty acids into the circulation (Di Domenico et al., 2019) such as core
muscle and biomechanics (Raiola et al., 2019, D’Elia et al., 2019) and in high intensity training (Raiola,
D’Isanto, 2016). We therefore find ourselves facing a discourse that finds two opposing thoughts:
- who thinks it is possible to lose weight and tone by training only one part of the body?
- who thinks that a localized weight loss can never exist?
Science in this regard is still evaluating these theories but we are becoming more and more convinced that
there may be a middle way but that it still needs to be researched for a long time and trying various strategies
also in assessment (D’Isanto et al., 2019). In the article "Are blood flow and lipolysis in subcutaneous adipose
tissue influenced by contractions in adjacent muscles in humans?" (Stallknecht et al., 2006) it was possible
to analyse how there is a correlation between blood flow and the use of lipids in the subcutaneous adipose
tissues as energy in the muscles adjacent to the contractions. The goal of this research was to see if lipolysis
was higher in the subcutaneous adipose tissue (SCAT) adjacent to the contracting muscles than in the SCAT
adjacent to the resting muscles. At the end of the research, it was found that blood flow and lipolysis were
generally higher in the SCAT adjacent to the contraction than that adjacent to the resting muscle.
The problem to be faced is to create a protocol that allows to target the use of lipids in the area under
consideration. Based on various research like: “Effect of combined resistance and endurance exercise
training on regional fat loss” (Scotto di Palumbo et al., 2017) the objective of this study is to demonstrate how
a right training method that manages to combine multiple strategies to promote blood flow and weight loss in
areas where it is more difficult to lose weight than others can be more efficient of common training methods.
In the present study, we aimed to emphasize the positive effect of the pre-workout muscle vascularization
and its effects on localized fat areas by performing some exercises related to the muscles under
consideration, in our case the rectus abdominis, before the start of the training session. To our best
knowledge, this protocol has not been explored yet and we tested our hypothesis on a group of 10 healthy
adults using anthropometric and plyometric tests.
MATHERIAL AND METHODS
Subjects
We examined 10 subjects (6 women and 4 men) aged between 20 and 25 years and a BMI between 22.5
and 27.3, not physically active before the research, non-smokers and with a low rate of alcohol intake, divided
randomly and equally into two groups (control group and experimental group) for the duration of 12 weeks
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with three weekly workouts, the experimental group will carry out a pre-vascularization of the muscle district
closest to the fat area under examination, the control group will instead skip this pre-vascularization phase.
The subjects were not aware of the type of group to which they belonged, and they were also instructed for
the 5 days preceding the start of the research on the exercises they should have performed in order to have
clearer executions from the first training. The HRmax of all subjects was also tested to customize the HIIT
work they should have performed using the Karvonen formula and Bruce's test.
Tools
Heart rate monitors were also used to better calibrate the workload and monitor the subjects. The two groups
performed anthropometric and plicometric tests on entry and after 4 weeks up to the twelfth. The
measurement protocol included: an empty stomach for at least 12 hours and at least 36 hours from the last
workout, for this reason all the measurements were made on Sunday morning at the end of each month. The
tools used were plicometer and measuring tape.
Research plan
The training protocol of the experimental group included three sets of abdominals with ten repetitions each,
of three different types (high knee crunch, Sit-up and reverse crunch on the ground).
At the end of these 3 exercises (not performed by the control group) used as a method of muscle prevascularization of the areas to be examined, we moved on to work on the treadmill in which both groups
would have had to perform a HIIT workout designed for their capacity. HIIT, like other forms of Interval training
(IT), represents a hybrid between aerobic and anaerobic training, as it works by exploiting the activation of
different energy systems - aerobic and anaerobic systems (lactacid and alactacid) - based on constant
variation intensity (D’Isanto et al., 2019; Pastore et al., 2019).
The HIIT training phase included:
1) Work at moderate intensity (60-70% HRmax) for 3 minutes.
2) High intensity work (80-90% HRmax) for 60 seconds.
3) Active recovery returning to moderate intensity for another 3 minutes (60-70% HRmax).
For a total work of about 20 minutes.
Once this phase was completed, a classic anaerobic workout was carried out in the weight room, dividing
the trained muscle groups for the 3 days of weekly training planned:
Monday
Wednesday
Friday

Chest and biceps
Legs and Shoulders
Back and Triceps

At the end of the workout, various stretching exercises were also performed such as: Cobra pose, Cat-Cow
pose, Child’s pose (Altavilla, 2014).
At the end of the twelve weeks of training, the t-test was used: two paired samples for averages to analyse
the results of the two training methods.
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RESULTS
To verify the validity of the proposed solution we adopt the statistical method of the t-test: two paired samples
for means. Assuming a level of significance equal to p < .05, we assume as a null hypothesis (H0) the one
that the means of the two samples are equal or that in any case have a p value such as to induce to attribute
the differences found to casual; in case of impossibility to accept this hypothesis, we will be led to accept the
alternative one (H1) which would confirm that any differences in the data collected by the skin measurements
of the two different groups at the end of the period considered, are actually due to the administration of a
different modality of work out.
Experimental group
Table 1. Data relating to the mm of fat lost by the subjects in the experimental group over 12 weeks.
Abdominal fold
Abdominal fold
Abdominal fold
Abdominal fold
Mm of
Subject
(beginning)
(4 weeks)
(8 weeks)
(12 weeks)
fat lost
S.L
20
16
14
10
10
S.B.
21
17.4
15
10.3
10.7
S.T.
23
18.5
15.7
13
10
S.D.S.
16
13.5
12
9.8
6.8
B.G.
16
14.3
11
9
8
Average
19.2
15.9
13.5
10.42
9.1
Control group
Table 2. Data relating to the mm of fat lost by the subjects in the control group over 12 weeks.
Abdominal fold
Abdominal fold
Abdominal fold
Abdominal fold
Subject
(beginning)
(4 weeks)
(8 weeks)
(12 weeks)
M.N.
23
21
17
15
M.E.V.
22
21
17
16
M.A.
22
20
17
14
D.T.
16
14
11
10
A.S.
17
15.5
13
10.6
Average
20
18.3
15
13.12

Mm of
fat lost
8
6
8
6
6.4
6.8

25
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5
0
Beginning
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Figure 1. Graphical representation of the data in Table 1.
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Figure 2. Graphical representation of the data in Table 2.
Table 3. T-test average mm of fat lost.
Paired Samples Test
Paired Differences
Mean
Pair 1

EG
CG

-

95% Confidence
Std.
Std. Error Interval of the
Difference
Deviation Mean
Lower
Upper

2.22000 1.47037

.65757

.39429

4.04571

t

3.376

Sig. (2tailed)

df

4

.028

DISCUSSION
The main purpose of the present study was to test the effect of the protocol used on regional fat distribution.
From the results obtained from our study we can evaluate how the experimental group managed to reach
slightly better goals and, in less time, in fact we can see how despite the average of the abdominal folds at
the start are very similar between the two groups (19.2mm and 20mm) after only 4 weeks the experimental
group showed a mean decrease of 3.3mm while the control group 1.7mm. After 8 weeks, the two groups
approached 5.7mm for the experimental group and 5mm for the control group. Finally, at the twelfth week
the difference between the mean mm of fat lost between the two groups reappeared with 9.1 mm for the
experimental group and 6.8 mm for the control group. Analysing the T-test data we can see how the p value
falls within the significance level we set at the beginning of the study (p < .05) and this allows us to be able
to reject H0 in favour of H1, thus confirming the alternative hypothesis. We can also verify the value of t
which, compared with the table of t values for 4 degrees of freedom, is precisely aligned with that of the
column p = .05, therefore the test is significant for p < .05. From the analysis of the data obtained from the
frequent skin tests and from the positive response of the t-test we were able to confirm the objective from
which we started at the beginning of this study. That is to demonstrate how a right training method that can
combine more strategies to promote blood flow and weight loss in areas where it is more difficult to lose
weight than others, is more efficient than common training methods (Di Domenico et al., 2020). The outcome
of this study therefore allows us to have an extra tool for combating stubborn fat both in terms of efficiency
and in terms of time. It is important to emphasize that the data acquisition test, that is skin measurement, has
a margin of error due to various factors such as the skill of the operator or to different individual aspects such
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as the elasticity of the adipose tissue or skin thickness (Altavilla et al., 2018). Given the small number of
subjects analysed, further studies are envisaged, perhaps increasing the number of subjects, and dividing
them by sex in order to further support this training methodology, deepen its effects on both sexes and
eliminate any doubts regarding its randomness.
CONCLUSIONS
The results confirmed that adequate vascularization before training of the experimental group led to a greater
and earlier reduction of localized adipose tissue compared to the subjects of the control group who did not
perform this method. The effectiveness of the training protocol carried out was confirmed.
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