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Effects of a whole-body strength training program
on metabolic responses and body composition

J. B. FABRE, V. MARTIN, G. BORELLI, N. FRITSCH, J. THEUREL

Aim. This study aimed to evaluate the met-
abolic responses during a whole-body
strength training (WBST) session and the ef-
fectiveness of a 8-weeks WBST program on
metabolic adaptations and body composition.
Metbods. Three experimental groups fol-
lowed either a WBST program (N.=15), a
walking program (WALK, N.=11), or control
period (CONT, N.=12). The oxygen consump-
tion (VO,), and the rate of lipid oxidation
(LipOx) were evaluated during both incre-
mental exercises (WBST and WALK) before
and after both 8-weeks training programs
(i.e., WBST and WALK). Additionally, body
composition and anthropometric characteris-
tics were evaluated before and after the ex-
perimental period, for each group.

Results. VO, was similar during WBST per-
formed at 80% of MVC (15.4+3.9 mL/min/kg),
and during walking at 4.5 km/h (16.8+2.0
mL/min/kg). After WBST program, VO, dur-
ing walking exercise at 4.5 km/h was sig-
nificantly reduced (-7.2+10.4%; P<0.01). The
reduction of body fat percentage was signifi-
cantly (P<0.05) greater after WBST program
(-4.94+4.65%) than after WALK program
(-3.17%1.95%). In contrast body composition
did not significantly change after CONT pe-
riod.

Conclusion. This study demonstrated that a
WBST session, performed at 80% of MVC, in-
duced a significant aerobic solicitation and
that a 8-week WBST program efficaciously
influenced body composition, anthropomet-
ric characteristics, and reduced the ener-
getic cost of walking. These findings suggest
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that WBST may be an interesting alternative
to combined aerobic and strength training
strategies in overweight management.
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Over the last decade, the worldwide pre-
valence of overweight and obesity has
considerably increased.! Recent studies re-
ported a linear relationship between body
fat percentage and impairment of physio-
logical health and well-being.? In that con-
text, any strategy aimed at controlling body
weight and composition is valuable from a
health and economic point of view. ;
Exercise appears to be one major factor in
long-term success in weight maintenance.3
Indeed, fat oxidation is optimized during
low to moderate intensity exercise,+ and hi-
gh-intensity exercise induces fat oxidation
during the recovery period.> ¢ Generally,
aerobic training is promoted as the most ef-
fective mode of exercise for overweight ma-
nagement as it produces improvements in
lipid profiles and insulin sensitivity.” In ae-
robic programs, walking is commonly used
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with overweight person. Indeed, this mode
of exercise is easy to achieve, not techni-
cal and is efficient in promoting healthy ef-
fects with a minimum practice of 150 min/
week.d In addition, it has been reported
that far oxidation rates over a wide range of
intensities were significantly higher during
walking compared with cycling exercise,?
partly due to the important muscle mass re-
cruited during walking.!® However, aerobic
exercises, and especially walking, are often
perceived as forbidding or boring, which
limit the long-term adhesion to that kind
of training program,’ and therefore impairs
long-term weight maintenance.

More recently, published guidelines have
emphasized the value of strength or resi-
stance training to promote weight loss. ! 12
Indeed, it appeared that resistance training
increased muscle mass '3 and decreased the
difficulty in daily living activities, therefo-
re promoting more active behaviours. 13 1
These positive aduptations were associated
with increases of hoth resting and daily 3
energy expenditure after the strength trai-
ning period. As a consequence, regular re-
sistance training has been recognized as
an appropriate strategy to promote weight
loss and to improve body composition (i.e.,
reduction of fat mass and increase in lean
body mass).'s Additionally, it has been sug-
gested that fat oxidation rates during exer-
cise may be increased after resistance trai-
ning_ 16, 17

Nevertheless, typical resistance training
remains metabolically less demanding than
endurance training, especially hecause of
the limited muscle mass recruited during
strength training. Given the limits of aero-
bic programs, recent studies have used a
combination of both training modalities
(i.e., resistance and aerobic training). Re-
sults demonstrated 1) a significant increase
of muscle force; 2) improvements in body
composition;” 3) facilitation of daily living
activities; " and 4) improvement of the long-
term adhesion to the training program. Cur-
rent evidence suggests that a combination
of aerobic and strength solicitations are ne-
cessary for optimal results in the treatment
of overweight!s. Rather than combining

48 GAZZETTA MEDICA ITALIANA - ARCINVIO PER LE SCIENZE MEDICHE

ADAPTATIONS TO WHOLE-BODY STRENGTH TRAINING

different endurance and strength activities,
an alternative strategy could be to perform
whole-body strength training (WBST) exer-
cises, which could be able to recruit a large
muscle mass at high force levels, and the-
refore to concurrently induce a significant
acrobic solicitation. To date, the acute effect
of WBST on metabolic responses has not
heen established. Further, the effects of a
WBST training program on body compaosi-
ton and physiological adaptations remain
unknown.

Therefore, the purposes of the present
study were (i) to compare the aerobic so-
licitation between WBST and walking exer-
cises, and (i) to evaluate the effectiveness
of a WBST training program on metabolic
adaptations, body composition, and maxi-
mal muscle force, in comparison walking
programs.

Materials and methods

Stbjects

Thirty-cight  sedentary  women  (age:
28.4%0.1 yeurs; height: 166.2+7,5 cm; mass:
64.528.7 Kg) volunteered to participate in
the present study after they were informed
in detail about the nature of the experiment
and possible risks. All of them were under
contraceptive treatment. Exclusion criteria
included diabetes, pregnancy, hyperten-
sion, dyslipidemia, treatment with antide-
pressants and use of weight loss drugs. All
volunteers were told to maintain their usual
diet for the total duration of the study. In-
formed written consent was obtained from
each participant. The local ethics committee
approved the project before its initiation.

Experimental approach to the problem

Firstly, acute metabolic solicitations indu-
ced by walking and WBST exercises were
compared during specific incremental tests.
Secondly, three experimental groups have
heen constituted to establish the effecti-
veness of WBST program as a strategy to
promote positive health effects and weight
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maintenance: twelve women (age: 27.8+3.8
years; height: 167.0£7.2 em; mass: 64.4+7.2
Kg) were told to respect 4 8-weeks con-
trol period (CONT), eleven participants
(age: 25.1+4.6 years; height: 163.9+6.5 cm:
mass: 63.5+£9.9 Kg) followed a 8-week wal-
king (WALK) training program, and fifteen
other subjects (age: 31.3+6.2 years; height:
167.5+8.7 cm; mass: 65.429.4 Kg) partici-
pated to a 8-weeks WBST program. Body
composition and anthropometric characte-
ristics were measured before (Pri) and after
(Post) the 8 experimental weeks, for each
group. Additionally, metabolic responses
during incremental walking tests were re-
corded before and after both training pro-
grams (i.e., WBST vs. WALK).

TRAINING PROGRAM

The WBST exercises were conducted on
a commercially available device (Huber®
Spineforce, LPG Systems, France) which
consisted of an oscillating platform and two
large handles mounted on a movable col-
umn. Several feet and hand positions were
marked on the platform and handles, re-
spectively (Figure 1). WBST exercises con-
sisted in adopting specific positions, defined
as a combination of various feet and hands
positions, and developing high force levels
(60-80% of the maximal isometric volun-
tary contraction [MVC) against the handles.
These actions required the synergist activa-
tion of various muscle groups of the lower
limbs, trunk and upper limbs. Handles were
equipped with strain gauges, and feedback
about force development was provided to
the subjects. Additionally, an interactive in-
terface, materialized as a target, informed
the subject about their ability to maintain
the required force level. This “game-like”
control panel was intended to stimulate the
subject’s motivation to practice and adhe-
sion to the WBST training program.

Training was performed three times per
week during 8 weeks (i.e. 24 training ses-
sions). Each 30-minute training session was

supervised by the principal investigator

(JBF) to ensure compliance and to maintain
optimal exercise technique. Subjects alter-
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nated two WBST exercises (Figure 1) every
7s with a 7-s recovery period hetween each
exercise. Three series of 40 contractions
were performed during each training ses-
sion. The first six sessions were performed
at 60%, the following six at 70% and the
last twelve sessions at 80% of MVC. MVC
wus evaluated before each training session
during two WBST reference exercises (see
"MVC™ paragraph and Figure 1).

Walking exercise was performed on a
treadmill (Qasar, HP cosmos, Deutschland).
During each 30-min training session, volun-
teers walked at an average speed of 4.4+1.0
km/h, corresponding to the maximal rate
of lipid oxidation. The maximal LipOX was
determined during the initial incremental
walking test. Training was performed three
times per week during 8 weeks (ie. 24
training sessions).

All participants having integrated the
control group were told recommended to
maintain their lifestyle uses during the 8
weeks of the protocol (i.e., diet and physi-
cal activity).

Data recording and analyses

METABOLIC RESPONSES

Subjects performed an incremental walk-
ing test before and after both training pe-
riods (i.e., WBST and WALK). The walking
test 20 was performed on a treadmill (Qa-
sar, HP cosmos, Deutschland). Volunteers
started exercising at a speed of 3.5 km/h at
a gradient of 1%. The speed was increased
by 1 km/h every 3 min until a speed of 6.5
km/h was reached. Additionally, women,
participating to the WBST program, were.
tested before and after training period on
an incremental WBST exercise. This test
was composed of three stages of 10-min
duration on the Huber® apparatus, inter-
spersed by a 90-s recovery period. Subjects
started at 60% of MVC. Afterwards, the lev-
el of force was increased by 10% for each
stage (i.e. 60%, 70%, 80% of MVC).

During both tests, the subjects continu-
ously breathed through a face mask, and
respiratory gas exchanges were monitored
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breath-by-breath (K4132, Cosmed, Italy). Be-
fore each test, the system was calibrated
with a 3-liter Rudolph syringe (Quinton,
USA) and a standard gas of known con-
centration (3% O, and 16% CO,). Oxygen
consumption (VO,, in mL/min/kg), and rate
of lipid oxidation (LipOx) were recorded
throughout both tests (i.e. walking and
WBST). For subsequent data analysis, all
these parameters were averaged over the
last 2 min of each stage.

MAXIMAL VOLUNTARY CONTRACTION

After a familiarization period (10 min)
on the Huber® apparatus, MVC was meas-
ured in two standardized positions (Figure
1). Subjects were asked to exert maximal
isometric pushing and pulling forces (i.e.
opposite actions with the two arms on the
handles). For each position, pulling and
pushing forces were recorded by the strain
gauges placed on the handles, Subjects per-
formed two 6-s MVCs at each position. A
third trial was performed if the difference
between the two first trials was greater than
5%. The recovery period between trials was
set to 60s. Strong verbal encouragement
and visual feedback about force develop-

Position 1

Figure 1.—The whole-body strength training (WBST)
exercise on the Huber® apparatus consisted in opposite
arm actions (pushing-pulling), with feet in lunge. Posi-
tion was regularly inverted (position | vs. position 2) in
order 1o exert similar muscle work with both arms. Mar-
kers on the platform and handles were used o standurdi-
ze feet and hands positions, respectively. Grey arrows re-
present the orientation of muscle uction during exercise.
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ment were provided to the subjects during
each MVC. The highest average force pro-
duced over the 6-s period was retained as
the MVC value, for each action (i.e., pulling
and pushing forces).

ANTHROPOMETRIC  MEASUREMENTS

COMPOSITION

AND  BODY

Body mass was meuasured with commer-
cial scale (Tanita BC-532, Total Innerscan,

Japan). Waist and thigh circumferences

were measured with a tape meter, respec-
tively, at the level of the iliac crests, and
at middle distance between the right iliac
crest and the right lateral femoral condyle.
Body fat percentage was evaluated with a
skinfold calliper (Baty International, Uni-
ted Kingdom). Skinfolds were measured
at 4 standard anatomical sites (i.e., biceps
brachii, triceps brachii, subscapular, supra-
iliac) on the right side. The tester pinched
the skin at the appropriate site to raise a
double layer of skin and the underlying adi-
pose tissue. The calipers were then applied
1 ¢cm below and perpendicular to the pinch,
and a reading in millimeters was taken two
seconds later. The mean of two consecutive
measurements was calculated during data
processing, Body fat percentage was then
calculated according to the equation of Siri.

STATISTICAL ANALYSIS

Descriptive  statistics, including means
and standard deviations, were calculated
for each parameter. One way analysis of va-
riance (ANOVA) was used to compare acute
metabolic responses between both incre-
mental tests (WBST and walking). For the
latter, only data from the last stage (i.e. 80%
of MVC) was used for the comparison with
the walking test, because it represented
the highest metabolic solicitation and was
representative of a typical WBST training
load. Post-hoc analyses (Newman-Keuls)
were used to test differences among pairs of
means, when appropriate. One way ANO-
VA with repeated measures on lime (PRre
X Post) was used to compare dependent
variables between different experimental
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groups. Post-hoc analyses (Newman-Keuls)
were uscd to test differences among pairs of
means, when appropriate. A level of P<0.05
was used to identify statistical significan-
ce. The statistical analyses were performed
by using Statistica software for Windows
(Statsoft, version 6.1, Statistica, Tulsa, OK).

Results

Acute metabolic responses

LipOx did not significantly differ between
WBST at 80% of MVC and walking exer-
cise from 3.5 to 6.5 km/h (Figure 2). The
maximal rate of lipid oxidation reached
during walking test wus significantly greater
(P<0.05) for participants to the WBST pro-

FABRE

gram (0.59+0.24 g/min) than for participants
to WALK program (0.34+0.10 g/min). VO,
during WBST exercise at 80% of MVC was
similar to the VO, recorded during walking
at 3.5 and 4.5 km/h., but remained signifi-
cantly (P<0.001) smaller as compared to
walking at 5.5 and 6.5 km/h (Figure 2). For
each speed step of the incremental walk-
ing test, VO, was similar for both training
groups.

Metabolic adaptations

The maximal rate of lipid oxidation dur-
ing the incremental walking test did not
significantly change hetween Pre (WBST:
0.59+0.24 g/min; WALK: 0.34+0.10 g/min)
and Post (WBST: 0.53+0.15 g/min; 0.39+0.13
g/min) both protocols, whatever training
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Figure 2.-—Averaged oxygen uptake (VO,, upper pannel) and rate of lipid oxidation (LipOx, lower pannel) during
the whole-body strength training (WBST) tesling session at 80% of MVC (black histogram), and during incremental
walking test at 3.3, 4.5, 5.5 and 6,5 Km/h (grey histogram), before training. Data are expressed as mean+S1D.

=*Walking speed step >Huber 809, P<0.001
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Figure 3.—Oxygen uptake (VO,) during walking at 4.5 km/l belore (Pre, black histogram) and afier (Post, grey hi-
stogram) the training program: WBST program (left panel) and walking program group (WALK, right panch. Dat are

expressed as mean:SD.
*Post <Pre, P<0.05.

modalities. In contrast, VO, during walking
at 4.5 km/h was significantly reduced af-
ter the WBST training period (-7.2+10.4%;
P<0.01) (Figure 3), while it did not signifi-
cantly change after WALK program. LipOx
during walking at 4.5 did not change after
both WBST and WALK program in compari-
son with initial test. VO, and LipOx during
WBST at 80% of MVC was also similar be-
fore (16.244.2 mL/min/kg and 0.44+0.2 g/
min, respectively) and after (17.843.4 mL/
min/kg, and 0.48£0.04 g/min, respectively)
WRBST training period.

MVC

The absolute force was greater after
WBST training as compared to the initial
test: Maximal pushing force was significan-
ty (P<0.01) increased after training (right:
+21.7434.2%; left: + 29.0+37.9%). The same
trend (P=0.09) was observed for the pulling
force (+17.4230%, in average).

ANTHROPOMETRIC AND  BODY

COMPOSITION

MEASUREMENTS

Body mass was similar before (64.4+8.7
kg and after (64.8+9.0 kg) the experimental
period, whatever studied group. Anthropo-
metric measures and body composition did
not significantly change after the period of
control. Thigh circumference did not signifi-
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cantly differ after training programs (WBST:
54.3x1.1 cm, WALK: 54.1+6.6 ¢cm) in com-
parison with initial values (WBST: 54.4+1.0
cim, WALK: 54.3+7.2 cm). In contrast, waist
circumference was significantly (1’<0.001) re-
duced after WBST waining (-3.1%2.1 ¢cm), but
not after WALK program. Supra-iliac, biceps
brachii, and triceps brachii skinfolds thick-
ness were also significantly (P<0.001) lower
after the WBST training period (14.5+6.2
mm, 15.1x10.1 mm and 26.2+12.6 mm, re-
spectively) in comparison with initial values
(12.3x1.2 mm, 13.148.3 mim, and 23.7+11.8
mm, respectively), while only triceps brachii
skinfold thickness was significantly (P>0.05)
reduced after training (-3.0+3.8 mm). Body
fat percentage was significantly (P<0.01) lo-
wer after both modalities of training (WBST:
29.6+9.1%; WALK 34.024.0% 32.0£7.1%)
as  compared to initial  values (WBST:
32.0£7.1%; WALK: 35.2+4.1%) (Figure 4). In
contrary, body fat percentage was not affec-
ted by the control period (Pre: 33.0+£5.9%;
Post: 32.6£5.8%). The reduction of body fat
percentage was significantly (P<0.05) greater
after WBST program (-4,94+4.65%) than after
walking program (-3.17+1.95%) (Figure 4).

Discussion
The main purposes of this study were 1)

to compare acute metabolic responses be-
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Figure 1.—Reduction of the percentage of body Fat mass afier WBST program (black histogram), walking program
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tween WBST and walking exercises; and 2)
to test the effectiveness of a 8-week WBST
program on metabolic adaptations, body
composition, and muscle force, in compari-
son with walking program or control period.
Our results showed that a high-force WRBST
exercise session induces significant aerobic
solicitation and lipid oxidation, which were
comparable to a natural walking exercise
(4.5 Km/h). The present study also evi-
denced that a WBST training program signif-
icantly improved body composition, anthro-
pometric  characteristics, maximal muscle
torce, and reduced the energetic cost of
walking. The reduction of body fat percent-
age after WBST program was significantly
greater than after walking training period.

In the present study, WBST was compared
with an incremental walking test. In accord-
ance with Cheneviere ef al.,"¥ the present
results evidenced that, during walking, the
maximal rate of lipid oxidation wus reached
at 5.5 Km/h. In the literature, the maximal
rate of lipid oxidation during walking var-
ied from 0.40 g/min ' to 0.46 g/min.20 In
the present study, maximal values of LipOx,
which reached 0.42 g/min, in average for
both training groups (i.e. WALK and WBST),
were coherent with these pervious results.
A great inter-individual variability for maxi-
mal LipOx was observed during the present
experiment, which was also in accordance
with other findings.2!
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Yile histogram). Daa are expressed as mean+SD.

The rate of lipid oxidation during WBST
was similar to that measured at walking
speeds corresponding to the naturally cho-
sen speed locomotion, 7.e. 3.5-4.5 km/h.VO,
during WBST at 80% of MVC was similar to
walking at 4.5 Km/h. These findings could
have practical consequences in weight
maintenance program. Indeed, nowadays
walking is the most common aerobic exer-
cise prescribed to overweight persons,3 but
is often perceived as boring. WBST could be
an appropriate alternative through its abil-
ity to induce a significant aerobic solicita-
tion and to stimulate subject's motivation to
exercise regularly. Nevertheless, the present
result needs to be interpreted with caution.
Indeed, a single exercise intensity (80% of
MVC) has been studied over a relatively
short duration (10 min). Metabolic respons-
es may differ as a function of WBST ex-
ercise characteristics (e.g. profile, intensity,
duration). Thus, future experiments should
evaluate the effect of different WBST mo-
dalities on acute energetic responses,

Owing to the ability of WBST to induce a
significant solicitation of the oxidative proc-
esses, it was expected that a WBST training
period could significantly modify energetic
responses to exercise. Indeed, several stud-
ies have evidenced thar lipid oxidation dur-
ing submaximal exercise was increased af-
ter endurance 2224 or resistance training, . 17
However, the rate of lipid oxidation during
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walking was not affected by the both train-
ing programs tested in the present study. It
could be suggested that the duration ** and/
or the intensity of training program was in-
sufficient to involve permanent metabolic
adaptations. However, during WBST exer-
cise, oxygen uptake and LipOx were not
affected by the training period, while the
absolute force level significantly increased.

The origin of this precedent result may be
linked to an improved mechanical efficiency
during WBST exercise after the training pe-
riod. Interestingly, the economy of walking
was significantly also improved after WBST
program, while walking protocol have not
induced comparable changes. After WBST
program, the increase of the pushing force
could be attributed to an improvement of
the trunk muscles force. Indeed, opposite
arm swings and rotational isometric force
during pushing action on the Huber® appa-
ratus needed significant solicitation of trunk
stabilizer muscles. Opposite arm swings
and rotational movements of the trunk are
also typical attributes of walking activities.20
Recent evidence from behavioural studies
has suggested that both deep 27 and superfi-
cial 28 trunk muscles contributed to the con-
trol of stability at an intersegmental level.
Kinematic approaches evidenced that the
trunk may act as an attenuator of ground
reaction forces and as an inverted pendu-
lum which converts potential energy to ki-
netic energy.?? It has also been evidenced
that core strength plays an important role
in optimizing the excursion of the centre of
mass and maximizing the propulsive forces
developed by the legs during walking.%
The probable increase of stabilizer trunk
muscles force after the WBST training pe-
riod could thus explain the improvement of
efficiency during both walking and WBST
exercise. In practical terms, the reduction
of oxygen uptake and energy expenditure
during walking after WBST program could
induce a concomitant reduction of the per-
ceived effort.?! These results could thus
have positive consequences on the self-in-
duced physical activity. Indeed, a reduction
of the perceived difficulty during exercise
has been shown to encourage regular phys-

pv
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ical activity,® and therefore increase daily
energy expenditure,!t These potential long-
term effects of WIBST training programs on
self-induced daily physical activity levels
and energy expenditure remain to be evi-
denced experimentally.

In the present study, we also formulated
the hypothesis that a WBST training period
could involve significant modifications of
body composition. While body mass was
unchanged after the experimental period,
whatever experimental groups, body  fat
percentage was significantly reduced after
both WBST and WALK protocols. Previous
studies have shown that resistunce training
was associated with a decrease in fat mass
and a concomitant increase in lean body
mass and thus little or no change in total
bodyweight.'s Our findings are also in ac-
cordance with those of Hunter ef al.'s who
reported similar modifications of body com-
position after a resistance training program.
In contrast, previous studies that have ex-
amined walking program, reported signifi-
cant effects on body fat mass only from 150
min/week 8 ¢15. 120 min/wecek in the present
study, and without change in body lean
mass. Moreover, the present study reported
a significant reduction of waist circumfer-
ence and abdominal subcutaneous fat after
WBST program, while no significant change
were evidenced after walking protocol or
control period. These findings are consist-
ent with previous studies that have reported
a decrease of abdominal subcutaneous fat,
when the training program combined aero-
bic and resistance training.” 3 These results
could therefore have positive consequences
on the overweight management, knowing
that subcutaneous fat contributing to insulin
resistance and metabolic syndrome.3 Nev-
ertheless, while being greater than after
walking program, the extent of these mod-
ifications appeared to be quite limited in
comparison with previous reports 4 and
with the general recommendations of
the American College of Sport Medicine
(ACSM).3? The training period was short (2
months) in comparison with other studies.
Indeed, previous studies have reported an
increase of resting energy expenditure af-
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ter longer resistance training programs,!”
which was attributed to an increased mus-
cle mass. It could be suggested that a longer
(>6 months) WBST training program could
induce greater modifications of hody com-
position in comparison with the present re-
sults, partly du to an increase of resting and
daily energy expenditure. This remains to
he demonstrated.

Conclusions

This study demonstrated that a 30-mi-
nute WBST session, performed at 80% of
MVC, induced a significant aerobic solici-
tation, which was comparable to the natu-
rally chosen walking speed, i.e. 4.5 Km/h.
These present results also evidenced that a
8-week whole-body strength training pro-
gram (90 min/week) positively influenced
body composition (e.g. reduction of body
fat percentage), anthropometric characteri-
stics (e.g. reduction of waist circumferen-
ce and subcutaneous abdominal fat), and
maximal muscle force, in a greater extent
than walking program. Finally, this mode
of training induced an improvement of the
walking economy in contrary to walking
training. These findings suggest that WBST
may be an interesting alternative strategies
in overweight management, based on both
aerobic and strength training. Moreover,
owing to its ability to facilitate walking,
WBST should be a fundamental component
of exercise prescription for overweight per-
sons. Indeed, the improved walking eco-
nomy may act as a powerful stimulus for
behavioural changes towards a more active
lifestyle.

Riassunto

Efjeti di un programma di allenamento della forza
dell‘intero corpo sulle risposte metaboliche ¢ sulla
composizione corpored

Obiettivo. Obicttivo del presente studio & stato
quello di valutare le risposte metaboliche durante
una sessione di allenamento della forza dell'intero
corpo (whbole-body strength training, WBST) ¢ l'ef-
ficacia di un programma di WBST da 8 settimane
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sugli adattamenti metabolici ¢ sulla composizione
corporea,

Metodi. Tre gruppi sperimentali hanno seguito
un programma di WBST (N.=13), un programma i
camminata (WALK, N.=11) o un periodo di control-
lo (CONT. N.=12). Il consumo di ossigeno (VO,) e il
tasso di ossidazione lipidica (LipOx) sono stati valu-
tuti durante entrambi gli esercizi progressivi (WIBST
¢ WALK) prima ¢ dopo i programmi di allenamen-
to da 8 settimane (cio¢ WBST ¢ WALK), Inolire, la
compaosizione corporea e le caratteristiche antro-
pometriche sono state valutate per ciascun Bruppo
prima ¢ dopo il periodo sperimentale.

Risultati. 1l VO, era simile durante il WBST effet-
wato all'80% della contrazione volontaria massima
(CVM) (15.4%3.9 ml/min/kg). e durante la cammi-
nata a4 4,5 km/h (16,8+2,0 ml/min/kg). Dopo il pro-
gramma WBST, il VO, durante 'esercizio fisico di
camminata a 4,5 km/h era significativamente ridotto
(-7,2+10,4%; P<0,01). La riduzione della percentuale
di grasso corporeo era significativamente (P<0,05)
maggiore dopo il programma WBST (-4,94+4,63%)
rispetto a dopo il programma WALK (-3,17+1.95%),
Al contrario, la composizione corporea non & cam-
biata in maniera significativa dopo il periodo di
controllo.

Conclusioni. 11 presente studio ha dimostrato che
una sessione di WBST, effettuata all'80% della CVM,
ha indotto una sollecitazione aerobica significativa
¢ che un programma di WBST da 8 settimane ha in-
fluenzato efficacemente la composizione corporea
¢ le caratteristiche antropometriche, riducendo il
dispendio energetico della camminata. Tali risultati
suggeriscono che il WBST potrebbe essere un’inte-
ressante alternativa alle strategie combinate di alle-
namento della forza e di allenamento aerobico nella
gestione del sovrappeso.

PAROLE Ciiave: Sovrappeso - Perossidazione lipidica
- Grasso corporeo, distribuzione - Efficienza.
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