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ABSTRACT

Purpose. The purpose of this study was to compare the effects of strength training performed with and without the super-
vision of a personal trainer on the anthropometric, functional, and biochemical responses of sedentary adults.

Methods. Overall, 38 sedentary men were divided into 3 groups: control group (n = 12), no personal trainer group (n = 14),
and personal trainer group (n = 12). Participants of all groups were submitted to pre-training data collection, including
anthropometric evaluation, functional and cardiometabolic tests, and blood collection for biochemical parameters. Then,
the subjects were involved in strength training of 50 minutes 3 times per week for 8 weeks. After the strength training
program, the participants were submitted to the same data collection.

Results. The personal trainer group presented a decrease in waist circumference, systolic blood pressure, sum of skinfolds,
abdominal resistance, pectoral resistance, one-repetition maximum on bench and leg press compared with the no personal
trainer group (p < 0.05). The no personal trainer group had an improvement only in the sum of skinfolds (p < 0.05).
Conclusions. The results of the present study indicate that 8 weeks of strength training with a personal trainer can produce

important changes in body composition and blood pressure in sedentary subjects.
Key words: supervised training, strength exercise, blood pressure, sedentary lifestyle

Introduction

Insufficient physical activity is a leading risk factor
for metabolic diseases and has a negative impact on
the quality of life. The World Health Organization rec-
ognizes a strong association between physical activity
and major non-communicable diseases and agreed
to a 10% relative reduction in the prevalence of insuf-
ficient physical activity by 2025. However, a recent re-
port including data from 358 surveys across 168 coun-
tries, including 1.9 million participants, concluded
a global age-standardized prevalence of 27.5% of in-
sufficient physical activity. Thus, the global target of
a 10% relative reduction of insufficient physical activity
by 2025 will not be met unless accelerated policies to

increase population levels of physical activity are im-
plemented [1].

In the context of this problematic scenario, the prac-
tice of physical exercise and lifestyle changes should
be encouraged owing to the important and efficient
physiologic adaptations and mental health benefits as
a non-pharmacological tool in the prevention of non-
communicable diseases [2, 3]. Among the various mo-
dalities of physical exercise, strength training (ST) plays
an important role, since the physiological changes pro-
vided by ST have been demonstrated to be efficient to
prevent metabolic diseases and obesity [4, 5]. Moreo-
ver, some studies show that the strength-enhancing
effect is only achieved when threshold intensity is con-
sistently targeted [6, 7]. The use of self-selected inten-
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sity training leads to intensities that are below the
stipulated limits to promote relevant physiological ad-
aptations [8-10]. Therefore, a personal trainer seems
to be essential in the achievement of a threshold inten-
sity which could cause a better response to ST, due to
correcting exercise techniques and controlling the
training intensity, volume, frequency, and structure
[9-11]. Additionally, a personal trainer also plays a role
in reinforcing progression toward goal attainment by
providing psychological stimuli (including elaboration
of the training protocol, social contact during train-
ing, instruction, and correcting exercise techniques),
which increase motivation [11].

The effects of training with a personal trainer in the
improvement of the anthropometric and functional
profile are well known [9-11]; however, up to the pre-
sent moment, no studies have verified its connection
with the biochemical profile (i.e., lipid profile, blood
glucose, and insulin). We hypothesized that a personal
trainer would be very important in the control of the
exercise intensity that could cause a better physiologi-
cal response to ST. This strict intensity control could
change the anthropometric, functional, and biochem-
ical profile of the participants.

Therefore, to fill the gap related to the effect of train-
ing with a personal trainer on anthropometric, func-
tional, and biochemical variables, the present study
aims to compare the impact of ST performed with and
without the supervision of a personal trainer on the an-
thropometric, functional, and biochemical responses
in sedentary adults.

Material and methods
Subjects

Atotal of 38 sedentary men aged 20-40 years vol-
unteered to participate in this study and were informed
about the procedures of the experiment and its impli-
cations. They were divided into 3 groups: control group
(CG, n=12; age: 28.5 + 7.1 years), no personal trainer
group (NPTG, n = 14; age: 36.2 = 5.5 years, p = 0.022
vs. control), and personal trainer group (PTG, n = 12;
age: 32.4 = 7.5 years). The inclusion criteria were the
following: good physical condition and physician’s
consent to perform ST, participation in all initial
tests, and completing a minimum of 75% of the train-
ing sessions. The volunteers of all groups were sub-
mitted to pre-training examination, which included
anthropometric evaluation, functional and cardio-
metabolic tests, and blood collection for biochemical
parameters. Then, they were involved in ST of 50 min-

utes 3 times per week for 8 weeks. After the 8 weeks of
ST, the subjects were submitted to post-training data
collection.

Strength training program

Both NPTG and PTG performed similar training,
differing only in the constant monitoring of a per-
sonal trainer. The PTG had constant monitoring in
each exercise session, and the NPTG received instruc-
tions at the beginning of the training and every 3 weeks.
The ST program was conducted as described below:
1 week for familiarization and learning of movements;
3 weeks with training A; 2 weeks with training B;
2 weeks with training C. Training A was used to learn
the movements; however, the load would be adjusted
to perform 2 sets of 15 repetitions with the subjective
rate of perceived exertion between 0 and 10. The num-
bers of repetitions of each series were maximal and
equalled approximately 12 repetitions in training A
and 8 repetitions in workouts B and C (Table 1). The
cadence described in Table 1 refers to the movement
speed, where the first number means the concentric
contraction, the second one is the transition to the ec-
centric contraction, the third one represents the eccen-
tric contraction itself, and the fourth number refers to
the transition from eccentric to concentric contractions.

Anthropometric assessments

Body mass, height, and skinfolds were determined
in accordance with the procedures described before
[12]. For body height and mass, scales and a stadiome-
ter (FilizolaTM model PL - 200, Beyond Technology,
Sao Paulo, Brazil) were used with a resolution of 0.1 kg
and 0.1 cm. The skinfolds were measured with an
adipometer (Lange, Beta Technology Incorporated,
Cambridge, MD, USA) with a resolution of 1 mm; the
data were collected in triplicate by the same evalua-
tor and always on the right side of the body. For body
density estimation, we used the equation by Jackson
and Pollock [13].

Flexibility test

The subject sits on a rubber matting with knees
straight, legs separated just enough to straddle the
stern board of the scale platform, with the feet placed in
the footprints on the cross board and pressed firmly
against the board. The arms are extended forward
with the hands placed palms down on the upper sur-
face of the scale. In this position, the subject bobs for-
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Table 1. Exercise training prescription and periodization

Exercise Series Intensity Repetitions Cadence Rest
TRAINING A

Bench press 3 70% Upto12 2020 45 seconds
Incline bench press 2 70% Upto 12 2020 45 seconds
Pulldown 3 70% Upto12 2020 45 seconds
Low row 2 70% Upto12 2020 45 seconds
Squat 3 70% Upto 12 2020 45 seconds
Seated leg extension 3 70% Upto 12 2020 45 seconds
Seated leg curl 3 70% Upto 12 2020 45 seconds
Crunch abdominal 3 30

Warm-up 10 minutes on cycle ergometer or treadmill
Stretching Static stretching 20 seconds per position of major muscle groups
TRAINING B

Bench press 4 80% Upto 8 2020 60 seconds
Incline dumbbell fly 2 80% Upto8 2020 60 seconds
Lat pulldown 4 80% Upto8 2020 60 seconds
Low row 2 80% Upto8 2020 60 seconds
Squat 4 80% Upto8 2020 60 seconds
Seated leg extension 3 80% Upto8 2020 60 seconds
Stiff 3 80% Upto8 2020 60 seconds
Crunch abdominal 3 30 60 seconds

Warm-up 10 minutes on cycle ergometer or treadmill
Stretching Static stretching 20 seconds per position of major muscle groups
TRAINING C

Decline dumbbell bench press 4 80% Upto8 2020 60 seconds
Pulldown 4 80% Upto8 2020 60 seconds
Shoulder lift 4 80% Upto 8 2020 60 seconds
Shoulder press machine 4 80% Upto8 2020 60 seconds
Lunge 3 80% Upto8 2020 60 seconds
Leg press 45° 4 80% Upto8 2020 60 seconds
Stiff deadlift 3 80% Upto 8 2020 60 seconds
Crunch abdominal 3 30 60 seconds

Warm-up

10 minutes on cycle ergometer or treadmill

Stretching

Static stretching 20 seconds per position of major muscle groups

ward 4 times and holds the position of maximum reach
on the fourth count. The score is the most distant
point reached and held on the fourth movement [14].

Muscle endurance test 1 minute abdominal

We performed the tests of muscular resistance of
1-minute abdominal crunches, lying on the back and
place as soles of the feet in full contact with the ground,
the knees flexed, and the heels about 35 cm away from
the buttocks; crossing arms over chest, with hands
resting on shoulders on opposite sides. The subject puts
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the chin against the chest, ‘curls’ the body until reach-
ing a position sent; when the elbows touch the thigh,
a repetition counts. Using a stopwatch or clock with
a seconds hand, the evaluator started and counted the
number of sit-ups in a minute [15].

Muscle endurance test located
1-minute arm push-up

We performed the tests of muscular resistance of
1-minute arm push-up. The 1-minute arm flexion fol-
lowed the protocol published by Mayhew et al. [16].
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Intermittent recovery test — level 1

The test aimed to indirectly evaluate VO,max. It
was performed in a flat location with 2 marks having
a 20-m distance straight between them, with a rest
area of 5 m on the initial side of the test. At the end
of the test, the total distance travelled was recorded to
later calculate VO,max using the following formula
(where IR stands for intermittent recovery) [17]:

VO,max (ml/min/kg) = distance IR1 (m) x 0.0084
+ 36.4

Analysis of biochemical parameters

Blood was collected in the pre- and post-training
periods. The following biochemical parameters were
analysed: blood glucose levels, plasma insulin, total
cholesterol, triglycerides, high-density lipoprotein (HDL),
low-density lipoprotein (LDL), very low-density lipo-
protein (VLDL), and total lipids. Blood glucose was
measured with a DOLES kit (Goidnia, Brazil, Biosys-
tems A15). Plasma insulin was determined by CalSet
(EUA; Elecsys Insulin CalSet), and lipids were evalu-
ated with a Biosystems kit (Costa Branca, Barcelona,
Spain).

Cold pressure test

The cold pressure test was used with a styrofoam
box and a thermometer capable of measuring the maxi-
mum value of 70°C and the minimum value of -50°C.
Blood pressure and heart rate were determined be-
fore and after the individual dipped the right hand
up to the height of the wrist inside the box with ice
water, with a temperature of 4-5°, for 1 minute, with-
drew the hand, and remained seated.

Analysis of cardiometabolic parameters
The analysis of the cardiometabolic parameters was

performed by means of blood pressure measurement
with a digital device (Microlife®, model BP 3AC1-1, Swit-

zerland) and pre- and post-training heart rate measure-
ment by using a Polar cardiac monitor (§810i, USA).

Statistics design

Data were expressed as mean and standard de-
viation. Normality was tested with the Shapiro-Wilk
and Levene’s test. A variance analysis (one way ANOVA)
with a Tukey’s post-hoc test was performed to compare
the deltas (post-pre) between the CG, NPTG, and PTG.
The paired t-test was applied in all groups to identify
possible differences between the pre- and post-train-
ing period. Statistical significance of the results was
accepted at p < 0.05. The program used was SPSS
version 2.2.

Ethical approval

The research related to human use has complied
with all the relevant national regulations and institu-
tional policies, has followed the tenets of the Decla-
ration of Helsinki, and has been approved by the Re-
search Ethics Committee of the Catholic University of
Brasilia, Brazil.

Informed consent
Informed consent has been obtained from all indi-
viduals included in this study.

Results

The variables referring to the intensity and total
volume in the protocol are described in Table 2, pre-
senting the mean heart rate, frequency, workload, and
rate of perceived exertion. There was no difference
between groups in any training variable (p > 0.05);
thus, each group had the same total workload after
the intervention period (Table 2).

Table 3 presents the comparison between pre- and
post-training follow-up for anthropometric, functional,
haemodynamic, and clinical variables in each group.
The PTG exhibited a decrease in waist circumfer-
ence, systolic blood pressure, sum of skinfolds, abdomi-
nal resistance, pectoral resistance, one-repetition maxi-

Table 2. Variables referring to the intensity and total volume in the protocol

Parameters Total NPTG PTG p

Heart rate (bpm) 124.2 + 11.2 123.5 + 84 125 + 14.1 0.751
Frequency (days) 23507 234 +£0.8 23.5 £ 0.5 0.588
Volume (repetitions) 298 £ 7.3 299.2 = 3.3 296.5 £ 10.1 0.362
RPE 8.1 x0.7 8 £0.7 82x0.6 0.505

NPTG - no personal trainer group, PTG - personal trainer group, RPE - rate of perceived exertion
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Table 3. Anthropometric, haemodynamic, functional, and biochemical response to 8 weeks of strength training

CG NPTG PTG

Parameters Before After Before After Before After

training training training training training training
Body mass (kg) 954 + 19.7 971 =178 97.1 £ 21.0 96.3 + 184 98.9 = 23.3 97.2 = 21.8
Body mass index (kg/m? 31.3+6.2 31.5+5.5 323 +5.3 32.1 +4.7 32.1+65 31.6 + 6.2
Waist circumference (cm) 99.8 = 13.3 98.6 +11.3 100.3 =14.3 97.8 £10.7 101.7 £ 15.2 98.2 = 12.7*
Heart rate (bpm) 79 + 15.5 80 + 20.8 83.1 £9.3 78.5 9.5 83 +10.1 80.3 £ 9.3
Systolic blood pressure (mm Hg) 110.6 + 434 130.6 + 22.3 1279 6.9 1229 +123 1328 +16.5 1219 +6.0*
Diastolic blood pressure (mm Hg) 75.8 £ 8.2 81.4 +13.5 81.7£9.2 77778 78.6 £ 8.7 74.5 £ 6.8
¥ skinfold 203.7 +48.5 193.5 +40.2 206.8 +483 193.7 +455* 2122+ 535 196.1 £ 429*
VO,max (ml/kg/min) 38.9 =09 39.1+1.3 38.6 = 0.8 38.8 +0.8 38.7 £ 0.7 389+ 1.0
Flexibility (cm) 175 £6.5 175 £6.5 18.1 £9.0 19.2 £7.2 193 =114 21.5 +11.8*
Abdominal resistance (repetitions)  22.4 = 9.2 24.5 + 8.6 21.8+£94 25.8 £ 8.6 22.1 £10.8 27.5 £ 11.0*
Pectoral resistance (repetitions) 17.0 £ 4.7 173 +£5.9 18+ 7.4 20.5 + 6.8 159 £ 6.0 22.3 + 7.6*
Leg press 1RM (kg) 231.6 +79.7 308.3 + 88.3* 286.4 +40.1 375.3+64.8 250.8+41.6 351.6+ 85.0*
Bench press 1RM (kg) 57 £19.1 66.3 = 17.3* 61.8 +8.3 70 £ 14.1 55.8 + 14.8 64.1 + 17.8*
Blood glucose (mg/dl) 101.2 £ 8.8 100.6 = 4.9 103 £10.2 106.7 =£17.1 1009 = 6.3 98.7 7.7
Insulin (mg/dl) 10.5 £ 6.6 12.6 £ 6.6 56 +4.1 91+5.8 101 £ 7.3 10.7 £ 5.3
Cholesterol (mg/dl) 221.6 £ 58.6  195.4 + 43.0* 191 +55.7 199.6 +45.6 1924 +41.8 191.2 + 277
Triglycerides (mg/dl) 187.3 +167.9 151.5 £ 108.7 220.8 + 205.7 205.2 = 174.9 229.3 + 201.5 189.5 = 150.7
HDL (mg/dl) 33.3+9.1 55.3 £ 62.0 37.2 £10.8 38.8 = 8.7 349 =72 344 +5.0
LDL (mg/dl) 154.3 +59.9 1284 +£52.2 116.2+414 1239 +42.7 1251 +359 1223 +16.9
VLDL (mg/dl) 31.0 £ 26.5 24.4 + 8.5 26.7 £ 18.8 25.4 +18.0 29.8 +12.5 254 + 8.4
Total lipids (mg/dl) 710.2 + 2134 623 £ 124.0 559.7 £ 182.6 587.5 +177.2 608.5 = 140.1 596.3 + 64.9

* significant difference as compared with the pre-training period (p < 0.05)
CG - control group, NPTG - no personal trainer group, PTG - personal trainer group, 1RM - one-repetition maximum,
HDL - high-density lipoprotein, LDL - low-density lipoprotein, VLDL - very low-density lipoprotein

Table 4. Comparison of the effects of resistance training between groups

Delta

Parameters Total

CG NPTG PTG
Body mass (kg) 1.6 +12.6 -1.6 £+ 44 -0.7 £ 4.3 -02+78
Body mass index (kg/m?) 0.2 3.1 -05+1.3 -0.2+1.3 -0.1£2.0
Waist circumference (cm) -0.8 £ 6.7 -3.5+43 22 +4.1 -22+5.1
Heart rate (bpm) 1+25 -2.6 +12.5 -4.5 +10.6 -22+17.8
Systolic blood pressure (mm Hg) 20 £ 62.2 -10.9 £ 12.8 -5+9.1 1.0 =375
Diastolic blood pressure (mm Hg) 5.5+ 19.9 -4.0+9.0 -4 +74 -1+13.5
VO,max (ml/kg/min) 03 +1.0 0.2 +0.7 0.2+05 0.2 +0.7
Flexibility (cm) -0.3+25 2.1+32 1.1+24 1+28
Abdominal resistance (reps) 2.0+34 54+ 6.6 4 +5.8* 3.8+55
Pectoral resistance (reps) 0.2 £4.7 6.4 +4.0 25+£6.2 3.0+£55
Leg press 1RM (kg) 76.6 + 62.8 100.8 £ 5 88.9 + 63.3 88.8 + 60.9
Bench press 1RM (kg) 9.3 £13.2 8.3 £8.9 8.1 £10.3 8.5 £10.6
Blood glucose (mg/dl) -0.5 + 8.2 -2.1+6.8 3.7+11.9 0.5+95
Insulin (mg/dl) 21 +6.2 0.5 +3.2 3.1+4.8 1.9+438
Cholesterol (mg/dl) -26.2 + 27.9 -1.1 + 42.3* 8.6 + 30.4 -5.4 + 36.1
Triglycerides (mg/dl) -35.8 £ 133.0 -39.8 + 78.5 -15.5 + 87.2 -29.6 + 99.4
HDL (mg/dl) 22.0 + 63.6 -04 £ 6.6 1.5+9.8 7.3 + 36.8
LDL (mg/dl) -33.1 +43.6 6.6 + 51.3 5.2 +53.3 -6.4 £ 51.8
VLDL (mg/dl) -15.0 £ 39.4 4.2 + 28.8 0.5 + 33.3 -3.1 £34.1
Total lipids (mg/dl) -174.9 + 337.9 79.5 + 339.8 31.8 +423.1 -18.4 + 3784

* significant difference as compared with the control group (p < 0.05)
CG - control group, NPTG - no personal trainer group, PTG - personal trainer group, 1IRM - one-repetition maximum,

HDL - high-density lipoprotein, LDL - low-density lipoprotein, VLDL - very low-density lipoprotein
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mum on bench and leg press. In the NPTG, there was
an improvement only in the sum of skinfolds. There-
fore, the training showed that it might be enough to
cause anthropometric, functional, and haemodynamic
improvements since the CG remained with only sig-
nificant changes in cholesterol. Data related to the com-
parison of the effect between groups are described in
Table 4, which presents the deltas obtained with sub-
tracting the post-training from the pre-training data.

As verified in Table 4, there are no significant dif-
ferences between groups, except for abdominal resis-
tance, which was higher in PTG in relation to CG (4 *
5.8 vs. 2.0 + 3.4; p < 0.05), and cholesterol, which was
significantly lower in CG in relation to NPTG (-1.1 +
42.3 vs. -26.2 = 27.9; p < 0.05).

Discussion

Our results indicate that ST performed with a per-
sonal trainer may develop more satisfactory results
regarding anthropometric, haemodynamic, and func-
tional parameters when compared with training per-
formed without a personal trainer supervision. In our
study, both groups performed the same type of ST.
The group that underwent training with a personal
trainer obtained a significant decrease in waist circum-
ference, systolic blood pressure, skinfold, abdominal
resistance, pectoral resistance, one-repetition maxi-
mum in supine and leg press. However, the group
without a personal trainer had improvements only in
the sum of the skinfolds.

Studies on ST showed positive effects on body com-
position, reducing the percentage of fat through an in-
crease of the lean mass, which confirms our findings
regarding the improvements in the sum of the skin-
folds [10, 18]. According to some studies, ST performed
in the medium to long term is associated with improve-
ments in the body composition, since its practice im-
plies an increase in metabolism due to an increase in
muscle mass, energy expenditure, and bone mass,
leading to cardiovascular adaptations.

It is estimated that the practice of ST is associated
with a lower risk of developing metabolic diseases, with
a positive effect on the levels of plasma lipids [19, 20].
After 8 weeks of ST, there were no changes in the li-
pid profile among the groups in our study. These re-
sults suggest that 8 weeks of ST with supervision or
without supervision is not enough to induce changes
in the lipid profile among sedentary subjects. It is clear
that the duration and intensity of a training program
are directly related to the degree of changes in the li-
pid profile. Acute effects of ST on parameters of lipo-

protein metabolism were investigated, with significant
increases in HDL and HDL3 and decreases in triglycer-
ide levels after high-volume training. However, with
low-volume training, no significant changes in plasma
cholesterol, HDL, HDL2, HDL3, or triglycerides were
reported [21]. Interestingly, in our study, the 8-week
resistance training was enough to decrease systolic
blood pressure in the PTG compared with NPTG. Ac-
cordingly, a study with strict personal trainer super-
vision of a 6-month combined aerobic and resistance
training program reported decreased fasting insulin,
highly sensitive C-reactive protein, leucocyte count,
systolic high, and diastolic blood pressure [22].

This similar response between groups can be ex-
plained by the fact that, in the present study, there was
no difference in total training volume. In this sense,
one study [9] verified that progressive overload along
with the total volume were fundamental components
of ST and might contribute to the gain of strength and
hypertrophy, factors responsible for several physio-
logical adjustments. Thus, the present study suggests
that the same volume during ST can generate similar
results independently of the personalized follow-up.

Supervision of qualified personal trainers and the
progression of intensity and volume of exercise are
necessary to cause increases in physical fitness. The
creation of stimuli in the exercise becomes effective
as one begins to develop isolated sessions of training
focused on the specific characteristics. Generating
over-time progressions, variations, and overloads is
required to achieve physiological adaptations and better
performance. Individuals trained with the help of
a personal trainer have greater strength gains than
those who are not under supervision. A study that
examined the impact of supervised and unsupervised
ST in healthy older adults found that adherence to
training equalled 92% in the supervised group and
97% in the unsupervised group, with improvements
in 13 and 10 variables, respectively, which implies
that supervised training was more effective in this
population. A 12-week periodized heavy-resistance
training directly supervised by a personal trainer vs.
unsupervised demonstrated that supervised training
resulted in a greater rate of training load increase and
magnitude and maximal strength gains compared with
unsupervised training [23, 24]. Our results showed
improvements in abdominal and pectoral resistance,
flexibility, leg press and bench press one-repetition
maximum with only 8-week periodized ST supervised
by a personal trainer vs. unsupervised training. Anoth-
er study with 12 weeks of ST in older adults observed
more effective results in muscle power and balance
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with supervised as compared with unsupervised train-
ing [23]. Thus, training accompanied by a professional
can be a relevant factor in achieving performance re-
sults or in improving health.

The present study had some limitations that should
be mentioned. First, although the volunteers were in-
formed and agreed to the 8-week ST, some individuals
did not complete 100% of the training protocol owing
to other commitments; however, the frequency was
carefully quantified in order to control the absence of
some participants. The second limitation of the study
consists in a limited number of volunteers, as well as
the impossibility to determine the physiological mech-
anisms of the similar response between the PTG and
NPTG regarding the same volume. The third limitation
was the difference in age between the groups. This
difference could have had an impact on some of the
results, including the decrease in cholesterol levels in
the CG as compared with NPTG. The concentration
of some hormones, such as testosterone, depends on
age and this could affect the interpretation of the pro-
gram results. In addition, the lack of diet control and
possible differences in occupational and leisure time
activities could have influenced the outcomes. Finally,
the large standard deviation in most of the variables
is mainly explained by the small sample size in each
group. In this perspective, future studies with a higher
sample are suggested to elucidate the physiological ef-
fects of ST with and without a personal trainer.

Summing up, we showed that only 8 weeks of ST
with a personal trainer could produce important
changes in body composition and blood pressure
among sedentary subjects. Therefore, the follow-up of
a personal trainer is essential for precise adjustments
in all variables to obtain satisfactory results through
adequate and well-prepared training.

Conclusions and practical applications

It is understood as a practical application of the
present study that ST is recommended as a non-phar-
macological strategy for the senescent population owing
to its peripheral effects such as strength gain, muscular
endurance, reduction of peripheral vascular resistance,
and decrease of the resting blood pressure, which could
generate favourable metabolic adjustments to the main-
tenance of life. In this sense, the number of people
looking for personalized services is increasing signifi-
cantly. Thus, the present study offers data regarding
the effect of ST with or without personal assistance
on body composition, as well as haemodynamic and
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biochemical responses, suggesting the importance of
understanding the total volume on the training result.
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