Int. J. Morphol.,
39(6)1600-1608, 2021.

Effects of a Concurrent Training Protocol on Body
Composition and Phase Angle in Physically Inactive
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SUMMARY: To determine the effect of a concurrent training program on body composition and phase angle in young women.
38 women (19.2& 1.86 years) participated in the study, and were assigned according to convenience sampling into two groups: 11 into
the control group (CG) and 27 into the intervention group (IG). The IG performed a 12-weeks concurrent training protosglierioy f
was five days a week, and the intensity was established in 40-60 % of a repetition maximum to strength exercise, ance4O-&® % he
reserve to endurance exercise. Body composition and phase angle were evaluated by bioelectrical impedance before and after the
intervention. The IG had a decrease in fat mass (pre = 25668 kg; post = 20.38 4.20 kg; Cohen’s d = .80; p< 0,001 [CI 95 % =
3.34,5.22]), and an increase in muscle mass (pre = 23.28 kg; post: 23.503.41 kg; Cohen’s d =-0.86; p=<0,001[CI 95 % = -1.09,-
0.40]) and total phase angle (pre = 5#239; post: 6.242 0.51; Cohen’s d = -1.32; p=<0,001 [CI 95 % =-0.67,-0.36]), whereas the CG
had not show significant variations in variables of body composition or total phase angle. The results suggest that adrizweetkis
training program could modify positively the young women’s body composition and phase angle. Hence, it is recommended using
similar protocols to change variables related to young women'’s health.
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INTRODUCTION

The 2016-2017 Chilean National Health Survey thaiuspected arterial hypertension, 14 % suspected diabetes
evaluated a representative sample of the population agadllitus, and 2.8 % self-reported of acute myocardial
over 15 years found that 39.8 % of Chilean population wasfarction.
overweight, and 31.2 % was obese. In the case of women,
overweight and obesity levels increased concerning previous  Regarding the physical activity (PA), the last National
national survey (Ministerio de Salud, 2017), decreasing tl8irvey on Physical Activity Behavior and Sport 2018 in
proportion of people with normal weight. This surveypopulation aged 18 years or more, found that 74.2 % of
provides alarming information about women: 29.1 % smoke&hilean women are physically inactive (Ministerio del De-
90 % is sedentary, 36.4 % overweight, 33.7 % obese, andrte, 2018). Indeed, a research on Chilean university
4.7 % is morbidly obese. Moreover, 27.7 % presentsudents found that 88 % of women were physically inactive
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(Rodriguezet al, 2013). In summary, women’s group hagiables dependent mainly on body water and muscle mass
the highest index of sedentarism and physical inactivity irespectively (Normamt al, 2012). Women used to have
Chile. In addition, 74.8 % of women have excess weighwer values of PhA compared with male population (Bosy-
which increases the risk in different health problems, sudlestphakt al, 2006). Consequently, it is important to know
as diabetes mellitus type 2, cardiovascular disease, canedrat impact of concurrent training is, considering its
asthma, infertility, and an increase of morbidity and mortalitgharacteristics and benefits from combining different
(Hrubyet al, 2016). exercises on health parameters on young women.Thus, the
present study aims to determine the effects of a 12-week
The evidence shows that PA and exercise can redum@ncurrent training protocol on body composition and phase
body weight, and improve cardiometabolic parameters angle in physically inactive young women. According to this
people with overweight or obesity (Swigt al, 2018). objective, it is hypothesized that concurrent training could
Furthermore, it has been pointed out that exercise can rbedify positively the values of body composition and phase
prescribed as a therapy for different chronic diseasasgle.
(Pedersen & Saltin, 2015). Several studies have found that
the increase of cardiorespiratory fitness could decrease the
risk of all-cause mortality, coronary heart and cardiovasculsfATERIAL AND METHOD
diseases, and adiposity and metabolic markers linked to
cardiometabolic diseases, as well as, improve expectancy
and quality of life (Kodamat al, 2009; Watson & Baar, Participants. 43 women were directly invited to this quasi-
2014; Cristi-Montereet al, 2016). Therefore, choosing theexperimental design study, non-randomized with a
activity or exercise type is an important task to determirguantitative approach. Participants were assigned into two
the benefits of practice, due to the fact that variables gsoups according to convenience sampling; however, 5
intensity, time, and frequency are essential to improve healttomen were excluded for disease and injury. Thus, 38
(Hills et al, 2015). In this regard, concurrent-strength andlomen finished the intervention, so they were included in
endurance exercise combined-training provides benefits tire analysis (Fig. 1): 11 in the control group (CG: aged 20.09
body composition and biochemical variables associated with1.92) and 27 in the intervention group (IG: aged 18.93
health, similar to the benefits obtained from aerobic exercider5). The CG was composed of university students of the
matching workload (Monteiret al, 2015). Nevertheless, Faculty of Philosophy and Education of the Pontificia Uni-
concurrent training has an additional component due to thiersidad Catodlica de Valparaiso, whereas the |G consisted
resistance exercise, which promotes higher adaptationsafrconscripts of a military unit. Participants were physically
muscle morphology when compared with aerobic trainingactive (<150 or <75 minutes of moderate or vigorous
(Grgicet al, 2019). Resistance training —

is important because it is a predictor of Ass“se‘tn“f ;;;E‘bﬂ“y
mortality in adults (Garcia-Hermost g

al., 2018), which represents a significant |3

contribution to prevention and control of |< Assignment
population health. Indeed, concurrent (n=143)

training have shown benefits in young
women that performed different exercise
protocols (Silveet al, 2012). l l

Control group Intervention group
Accordin g to the best of the + Allocated to intervention (n =11) + Allocated to intervention (n = 32)
* Received allocated intevention (n=11) * Received allocated intevention (n = 32)

authors’ knowledge, there is little
evidence about concurrent training on
phase angle (PhA) (Mundstoek al,
2018). The latter is a health indicator that
allows to determine the nutritional or
functional impaired status, reflecting
health cell and cell membrane integrity. l l
This indicator is provided by
bioelectrical impedance and is derived
from two components: resistance and ||
reactance of body tissues, being both va- Fig. 1. Diagram chart of the participants of study.

l |

*  Lost of follow-up (n=0)
* Discontinued intervention (disease, injury)
(n=5)

* Lost of follow-up (n=0)
+ Discontinued intervention (n = 0)

Follow-up | [ Allocation |

* Analyzed (n=11) ¢ Analyzed (n=27)
* Excluded from analysis (n=0) * Excluded from analysis (n = 0)

Analysis
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physical activity per week, respectively), and had a regularetallic elements that could disrupt the information or put
menstrual cycle (28 to 32 days). All participants wertéhe participants integrity at risk.
receiving contraceptive oral treatment, except anyone taking
medication for a chronic disease. Diet was adjusted bylmtervention program. Before start intervention,
nutritionist in the 1G according to daily requirementsparticipants had a preparation week in which general
whereas the CG only received counselling nutrition. considerations and research scope were detailed. The CG
had only a counseling nutrition, whereas the IG received a
Inclusion criteria were women aged between 18 t@lk with the intervention protocol explanation. Moreover,
25, voluntary participation, or failure to comply with weeklythis group had similar rest, eating and physical activity
physical activity recommendations of the World Healtloutines because they were members of a military unit.
Organization (150 minutes of moderate physical activity or
75 minutes of vigorous physical activity). Exclusion criteria The program was led by a physical education teacher
were one or more chronic diseases, pregnancy, tobaatith a university degree, performing all sessions at 8.00 am.
consumption, pharmaceutical consumption, or using Ehe resistance training was done 5 times per week, using
metallic prosthesis or pacemaker during bioelectricahulti-articular and mono-articular exercises. The duration of
impedance. every session was 60 minutes, and the intensity was calculated
through one-repetition maximum for the resistance exercise,
Anthropometry. Participants were evaluated before andiith a range of repetition maximum of work between 40 %
after the intervention, considering a previous period of 48hd 60 %. The program and progression were designed
hours without moderate-to-vigorous physical activity. Weighaccording to the model of progression provided by The
was evaluated with a Tanita®digital scale (Model HD-313merican College of Sports Medicine (2009) with the
Tokyo, Japan) with a precision of 100 g, and height wasogress of the 5 % per cycle. Each exercise was performed
obtained with a CAM ® stadiometer (Buenos Aires, Argenin a 3 series of 10 to 20 repetitions with rest intervals of 1-2
tina) with a precision of 1mm. Body mass index (BMI) wasninutes between series, and 3 minutes after each exercise.
calculated as weight (kg) divided by square of height (nf)he execution velocity was 1-2 seconds concentric and 1-2
(kg/n?). Weight was evaluated in the early morning whilesseconds eccentric; every session consisted of 6 to 8 exercises
fasting, and after urination. Height was measured through train a specific muscle group. Monday: lower limb;
standing balance. The participants put their backs agaifistesday: pectoral and biceps muscles; Wednesday: back and
the stadiometer, and their heels together. The head was placegps muscles; Thursday: lower limb; Friday: pectoral,
in Frankfort plane while the evaluator was pulling upwardiceps, back and triceps muscles. The aerobic training was
Finally, the assistant put the square firmly on the participanjsgging, with a frequency of 5 times per week, and a duration
head (vertex) to register the values in meters. The measupé80 minutes per session at intensity between 40 % and 65
were carried out according to the guidelines of Th& of heart rate reserve, calculated using the prediction
International Society for the Advancement ofequations proposed by Tanaka for maximum heart rate
Kinanthropometry (Stewast al, 2011). (HRmax= 208 — 07 x age) and Karvonen’s for the heart rate
of training ([(HRmax - HRrest) x % training] + FCrest)
Body composition. Body composition was evaluated(Karvonen, 1957; Tanaket al, 2001). Table | shows the
through an InBodyS100 octopolar bioelectrical impedandetensity progression of hprogram for intervention group.
and multi-frequency analyzer (Seoul, Korea) of 6 frequenci&very training had the same sequence: the resistance exercise
(1kHz, 5kHz, 50kHz, 250kHz, 500kHz, 1MHz). Thiswas performed first and then the aerobic training. All sessions
instrument provides values of fat-free mass, fat mass, wamgtre performed on stable surfaces and outdoors.
circumferences, arm perimeter, body cell mass, muscle mass,
body fat percentage, visceral fat area, corrected aithical considerations.All participants voluntarily signed
perimeter, bone mineral content, lean body mass, Pha&n informed consent form previous to the intervention, which
reactance, impedance, and body water. The proceduredetailed the objectives and procedures of the research.The
bioelectrical impedance followed the protocol suggested Ipyesent study was conducted according to the current
(Rodriguez & Almagia (2016). Participants were evaluatedeclaration of Helsinki to research with human beings
while lying down, being barefoot, and without havingWorld Medical Association, 2013).

Table I. Progression of the intervention program.

Exercise Week 1-3 Week 4-6 Week 7-9 Week 10-12
Resistance (%RM) 40-45 45-50 5055 55-60
Aerobic  (%HRR) 40-45 45-50 50-55 55-65

RM: repetition maximum; HRR: heart rate reserve.
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Statistical analysis.Descriptive variables were shown as Table IV shows PhA, reactance, impedance,and body
mean and standard deviation. Shapiro-Wilk test was usediater values by group before and after the intervention.
determine the normality of the data. A t-Student and MarBesides, the delta of both, CG and IG, were compared. After
Whitney U tests were used to compare independent samptég, intervention, significant increases were observed in PhA
and the t-Student and Wilcoxon tests were performed &md body water in all body segments of the I1G, whereas the
determine differences between paired samples. Size eff€&s just presented significant increases in right arm PhA
was determined by Cohen’s d, which was interpreted as (@ohen’s d = -1.34; p = 0.001 [CI 95 % = -0.50,0.17]) and
effect (< 0.2), small (0.2 to < 0.5), medium (0.5 to < 0.8)Yecreases in trunk PhA (Cohen’s d = 0.98; p = 0.009 [CI 95
and large¥ 0.8) (Cohen, 1992). The significance level wa8o = 0.31,1.67]). Regarding reactance, the IG had significant
set at p<0.05. The analysis was performed using IBM SPS3®reases in all body parts, except the right arm (Cohen’'s d
Statistics version 25 for Mac (IBM, Chicago, lllinois, USA).=-0.16; p = 0.407 [CI 95 % = -2.01,0.84]), whereas the CG
did not have any significant variations in this parameter. The
impedance of the IG had non-significant decreases in all
RESULTS body parts, whereas the CG had a single significant decrease
in the right arm (Cohen’s d; p = 0.005 [CI 95 % =
4.77,16.06]). Finally, all variables related to body water
Table Il shows a comparative analysis of baselinggnificantly increased in the 1G, whereas CG did not have
characteristics before the intervention. Statistical differencasy significant variations.
were found in terms of age (p = 0.006* [Cl 95 % =
0.00,2.00]), BMI (p = 0.017 [CI 95 % = -4.78,0.50]), fat
mass (p = 0.022 [-9.55,-0.80]), and reactance (p = 0.037 [BISCUSSION
95 % = 0.12,3.64).

Table Il presents body composition values by group The present study aimed to determine the effects of a
before and after the intervention. Moreover, the delta of both2-week concurrent training protocol on body composition
CG and IG, were compared. Significant differences weind PhA in physically inactive young women. The main
found in almost all analyzed variables of the IG, decreasifigdings were, on the one hand, a statistically significant
weight by a 4.9 % (Cohen’s d=1.23; p < 0.001 [CI 95 % mncrease of muscle mass, fat-free mass, PhA, and a decrease
2.22,4.33]) and fat mass by a 4.7 % fat mass (Cohen’s drfat mass in the IG; on the other hand, the CG decreased in
2.20; p < 0.001 [CI 95 % = 3.84,5.52)]); fat-free masall variables above mentioned but any statistically significant.
increased by a 2.7 % (Cohen’s d =-0.83; p < 0.001 [C] 95 These results may be helpful due mainly to scarce evidence
= -1.64,-0.58]) and muscle mass by a 3.3 % (Cohen’s d #+ the type of exercise and PhA modifications in this
0.86; p<0.001[CI 95 % =-1.09,-0.40], being all differencegopulation.
statistically significant compared to the delta of CG. This
latter group had a single significant decrease in body c&bdy composition.The concurrent training has resistance
mass (Cohen’'s d = 0.73; p = 0.37 [CI 95 % = 0.01,0.133nd aerobic components, which could represent a key point
and an increase in right arm lean mass (Cohen’s d = -0.70nghe significant modifications on body composition of the

=0.043 [CI 95 % = -0.11,-0.007)). IG, because it combines two types of training widely
Table II. Mean and standard deviation of baseline characteristics of the body composition and bioelectrical impedance.
All (n=38) CG (n=11) IG (n=27) CG x IG
Variables
Mean +SD Mean +SD Mean +SD p-value (C1 95 %)

Age (years) 19.26 +1.86 20.09 +192 18.93 +1.75 *0.006 (0.00,2.00)
Weight (kg) 65.01 +9.41 61.45 +9.88 66.46 +8.99 0.139 (-11.72,1.70)
Height (m) 1.62 +0.07 1.63 £0.06 1.61 +0.07 f0.301 (-0.02,0.07)
BMI (kg/m’) 24.87 +3.15 22.99 +2.68 25.63 +3.05 *0.017 (-4.78,0.50)
Muscle mass (kg) 2278 +£3.10 22.86 +£2.93 2275 +£3.23 0.919 (-2.17,2.40)
F at free mass (kg) 41.86 +5.20 41.97 +4.84 41.81 +5.42 0.931 (-3.66,3.99)
Fat mass (kg) 23.16 +6.41 19.48 +6.93 24.66 +5.65 *0.022 (-9.55,-0.80)
PhA (°) total 5.75 +0.40 5.81 +0.43 5.72 +0.39 0.535 (-0.20,0.39)
Xc (Q) total 26.75 +2.55 28.09 +1.80 26.21 +2.63 *0.037 (0.12,3.64)
Z (Q) total 273.39 +25.77 283.42 + 15.45 273.46 +29.53 0.184 (-4.99,24.90)

*Statistical difference; TU Mann-Whitney test; CG: control group; IG: intervention group; Cl: confidence interval; PhA:ngfes¥a reactance;
Z: impedancef2: Ohmios.
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documented in the health field (Garbetral, 2011;
Westcott, 2012; Pedersen & Saltin). A 10-week
resistance training research on women to determine the
changes on body composition without inducing an
inflammatory response found a decrease in fat mass
and an increase in lean mass without eliciting an
inflammatory response (Ferreirat al., 2010).
Furthermore, a study about resistance training and body
composition found that body fat percentage was lower
when women exercised more; however, these benefits
could be reduced for menopause (Buretipl, 2018).
Therefore, age could be a key point to intervene and
modify body composition variables in women.

CGxIG
p-value (Cl 95 %)
*0.001 (1.26,4.75)
*0.003 (0.38,1.71)

0.657(-0.06,0.09)

*1<0,001 (2.80,5.80)
*1<0,001 (4.00,7.10)
*0.004 (-1.47,-0.30)
*0.005 (-2.24,-0.44)
0.300(-0.40,0.11)
0.337(-0.23,0.65)
10,051 (-0.32,0.00)
*0.012 (-0.30,-0.04)
* <0,001 (16.26,29.19
*<0,001 (-0.24,-0.07)
*0.004 (-1.61,-0.33)
*<0.001(3.74,8.76)
*0,004 (0.33,1.56)
*0,020 (0.08,0.84)

20
-0.86
-0.83
-0.14
-0.10
-0.04
-0.06
-0.95
2.38
-0.68
-0.85
156
0.90
0.50

Cohen'sd
123
119
1.80
2.

In relation to aerobic training, a piece of research
compared 3 types of training on body composition in
men and women, dividing exercise according to
intensity. The main findings were that the more intense
the aerobic exercise was, the higher the benefits were.
What's more, even lower intensity exercise without
tracking diet improved participants’ body composition
(Chiuet al, 2017). Another study found enhancements
in light-to-moderate aerobic exercise performed by
women with overweight and obesity, compared with a
control group. However, moderate intensity exercise had
a higher impact on weight, BMI, body fat percentage,
fat mass, lean mass and waist-to-hip ratio (Marahdi
al., 2013). While results are similar with our study but
a fewer number of training per week, the latter research
had participants with higher values in fat mass, which
could explain the significant reduction of body
composition components due to differences are most
significant at the beginning of the intervention or when
participants are more deconditioned.

27)
p-value (Cl 95 %)

*<0.00L (2.22,4.33)
*<0.00L (0.80,1.60)
*<0.00L (3.34,5.22)
*<0.00L (3.84,5.52)
*<0.001 (-1.09,-0.40)
*<0.001 (-1.64,-058)

0.481 (-0.06,0.03)

0.606 (-0.05,0.03)

0.839 (-0.29,0.23)
*10 010(-0.23,-0.04)

*<0.001 (-0.24,-0.10)

*<0.001 (18.03,25.20)
%0.002 (-0.13,-0.04)
*0.001 (-1.19,-0.44)
*<0.00L (4.25,7.13)
*<0,00L (0.46,1.19)

*0.015 (0.06,0.52)

IG (n

Pogt
63.19 £ 7.46
24.43 +2.60
20.38 £4.20
32.12+5.07
2350+341
42.92 +5.60

2.16+£0.38
214+0.38
19.26 + 2.37
6.41+1.33
6.55+1.03
2521034
28.00+3.74
84.16 + 6.39
30.78 £ 2.20
23.60 £ 1.53

243+ 0.33
2719+3.54
89.86+8.20

6.38+ 1.07
31.60+2.58

Pre
66.46 + 8.99
25.63+3.05
24.66+5.65
36.80+5.47
227/ +3.23
4181 +5.42

214+ 0.37

213+ 0.37

19.23+2.36

6.37+ 1.10
113.21+ 2342 91.59 + 21.62
23.8+1.65

Cohen'sd
0.18
0.24
0.08
-0.34
0.22
0.24
-0.70
-0.39
-054
0.06
0.00
-0.13
0.73
0.23
-0.19
-0.19
-0.51

11)
p-value (Cl 95 %)

0574 (-0.77,1.32)
0.446 (-0.28,0.59)
+0.838(-1.05,1.75)
+0286(-5.40,1.10)
0.485 (-0.28,0.56)
0.444 (-0.41,0.86)

*0.043 (-0.11,-0.00)
0.229 (-0.07,0.02)
0.106 (-0.53,0.06)
0.845 (-0.10,0.12)
1.000 (-0.12,0.12)
0.674 (-6.81,4.60)
%0037 (0.01,0.13)
0.455 (-0.29,0.60)
0.544 (-2.60,1.46)
0552 (-0.55,0.31)
0.121 (-0.38,0.05)

Each component of the concurrent training
proposes modifications in body composition
independently. However, interventions have been
carried out to determine the effects of resistance and
simultaneous aerobic training on body variables. For
instance, a study investigated the effects of two types
of training in healthy obese women; high-impact
aerobics and low-impact aerobics combined with
strength training. High-impact aerobics enhanced loss
weight and fat mass, whereas low-impact aerobics
combined with strength training improved fat-free mass,
aerobic fitness, and muscle strength. Furthermore, both
exercise methods decreased weight, fat mass, and
cardiovascular disease risks (Sai@l, 2017). Another
study that compared the effects of the endurance training
and endurance strength training found that both types
of training provided similar benefits to weight, fat mass
and lean mass (Skrypné al, 2015). Finally, a piece

CG(n

Posgt
61.18+8.81
22.84+23
19.35+5.86
22.73+2.58
41.75+4.34
208+0.31
207+0.31
18.95+2.13
6.49+£0.92
6.51+0.93
244+£0.34
27.16+2.83
83.39+7.87
29.51+224
23.01+1.18

2948+7.39 3109+6.11

Pre
61.45+9.88
22,99 +2.68
19.48 +6.93
22.86+2.93
41.97+4.84

203+£0.34
204+0.31
18.72+2.29
6.50+£0.93
6.51+0.91
85.74 £ 30.67 86.85+24.77
251+£0.31
27.32+3.22
82.82+9.57
29.39+254
22.85+1.37

Variables

ClI: confidence interval; *Statistical difference; $Wilcoxon test; TU Mann-Whitney test; CG: control group; IG: intervenifmray: confience interval; BMI: body mass index; BCM: body cell mass; VFA:

visceral fat area; BMC: bone mineral content.

Table Ill. Mean and standard deviation values of body composition by bioelectrical impedance ofthe control and interugptiisioigrand after the intervention.

Body fat percentage (%)
Musclemass (kg)
Arm perimeter corrected (cm)

Fat-free mass (kg)
Right arm lean mass (kg)

Weight (kg)

BMI (kg/m?)

Fat mass (kg)

Left arm lean mass (kg)
Trunk lean mass (kg)
Right leg lean mass (kg)
Left leg lean mass (kg)
VFA (cmz)

BMC (kg)

BCM (kg)

Waist circumference (cm)
Arm perimeter (cm)

-_—
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of research on obese adolescents
compared the effect of aerobic training
could be explained because this group
had both type of exercise 5 days per
week, and the variation of body
composition has been specifically
associated with type of aerobic and
decrease, but also by lean mass increase
(Rodriguez-Rodriguegt al, 2016). A
et al). These results represent a funda-
Several studies have evaluated
the response of the PhA through
different types and intensity exercises.
2017a). This increase is caused mainly
by cellular hydration, which reduces the
resistive components of the body
tissues; however, the results of this study

strength training to decrease fat mass or
mental precedent in clinical practice,

increase fat free mass (Willet al.,

2012).
increase on all body segments, which

and concurrent training, finding that
both types of exercise provided similar
outcomes on weight fat-free mass, and
fat mass (Monteiret al, 2015). These
findings are consistent with the results
of the present study, in which significant
changes in almost all body composition
variables were observed in the I1G. This
Phase angleThe intervention protocol
results on PhA indicate a significant
could be explained not only by fat mass
systematic review and meta-analysis
about the PA and PhA found a positive
effect between variables, being the PhA
a useful marker to determine the
prognosis of the cell health (Mundstock
treatment, and prevention through PAin
healthy and subject at risk of chronic
diseases, since the yallow to guide
objectives of training according to the
group’s characteristics, understanding
the impact and benefits linked to the cell
health indicators that might be achieved
through PA.

One of them analyzed the PhA through
resistance training, finding an increase
of the PhA independently of sex, which
could be attributed to the rising of the
intracellular water (Ribeiret al.,

“1ayem Apoq [e10} ;AL
{191eM Je|n||9d 'lIXa MO T LI81em Jejnjjaoeiul ;D] :0lwyO diapie@ueloeal (0¥ ‘a|bue aseyd yd 181 ASUlIYM-UUBIA M) {1S81 UOXOD|IMT {[eAISIUI 92USPLUOD | ‘92UBIBIP [e2N1SHRIS,

(T0'0'00'0) 9200« €S0 (000'00°0) 0TO'0x TO0F8E0  TOOF8E0  €€0- (000°00°0) 6620 000 F8E'0 000 ¥8£0 MdL/Mo3
([Z'0-€S°T)9000x ¢80-  (OV0-¥T'T)T000>+ L0V F¥TIE L6EFL90E  6T0 (/G0Z€0-) 9850 0Z’€F090€ TS EFELOE () mal
(00°0's7'0-) 900«  8S0- (90°0-'2€°0) 9000« 9V'TF68TT TSTFOLTIT  9T0 (6T0'2T'07) LT90 SZTFSOTIT SZTF8ITT (7 mo3
(€2’0-2T'T)S000« 980-  (T€0-¥8'0)TO00>+ 29CFSG6T 8YZF/68T  6T0 (Tr0'€20-) EVS0 96'TFS6'8T GZ'CFSO6T (1) Mol
0¥'2'99°S-) 9.0 SE0 (8'9'€¥'0-) T80'0 €6'/C F ¥2'0LC €S6Z F9¥'ELC 820 (8272'/T'€-) 0LE°0 ¥E'8T F2T'18C Sv'ST F2r'E8e 101 (0)Z
UELT'8LY-) IST0 2€0 (¢60T'ZT'T-) 90T'0 6582 F67'/.2 STOE F0V'28C 600-  (/6'8'SLTT-) TLL'0 S0'9Z F8V'262 ZT'EC F60T62 1091181 ZHY0S (1) Z
(ovar'azZ-)6er0 120 (TEOT'ST'E-) §82°0 ST'TEF /8'8/C ¢S EC FGv'28C L00-  (T9'8'09°0T-) £28'0 88T F81°262 0.°8T F6TT6C B b 11 ZHX0S (1) Z
(96'T'€€0-) SST0  0€0 (Q0T'STO0-) ¥ET0 0SC¥F.292 8I'Z¥2L9C 2O~ (LL00ST)26V'0 92CFTL/C 8rT+SELC MUNIIZHXOS (0)Z
(€L60T'TT-)S68°0 020 OF6'YT'e-) ZIE0 0Ty F TZ'98E GE'OV ¥ /€68  Zv0 (56'6'92°2-) T6T'0 2€'LZ F0L'L6E 28'2C FSSTOY we 19 | ZHX0S (1) Z
(ITE€S6'ST-)08T0 /20 (G/'6'92'T-) 99T'0 /9'€Y ¥ /£28E 08y F/€'98€  +2T  (90'9T'LL'Y) 2000« VS22 FIS'S6E €2'VC FE6'SOY W Yo LI ZHM0S (1) Z
(92°0-'00°€-) T20'0+ /80-  (¥6'0-25°2)T000>+ ELCF¥6/C €9CFT29C  L0O- (#6'0'YT'T-) 628'0 8T'CF6I'8C 08'TF60'82 [0l () 90X
67'020%7-) TZT0 090~ (#9°0-TT'S) Y000« [Z€F0OL0E 6V EFER8C  ¥00- (GBT'OT'Z-) 806'0 8Z’€FE6'0E 88ZFZ80E  WRIB|ZHAOS (1) 9X
(Ir'Z'sye-) 9860 9TO- r8'0'10C-) L0F0 TLEF9T0E 96°EF.G6C 2TO- OTT622) V80 ¥OZFTIEZE BEEFGLTE W IYOUZHAOS (U)IX
(€2°0-00°T-) 2000« 850~ (0T'0-25°0) 9000« TSO0F¥ZE  9Z0FE6T 650 (990'%0°0-) 800 950FS¥'Z 8S0F9.C MUNIIZHAOG (1) 9X

(F2'1-'92'5) 2000« ¢60-  (ZST-T8'E)T000>« 89V FVELE LOEFLOVE  #20 (6TZEOT)OFY0 98°€F299 €9CF02LE  WRIPIZHAOS (O)IX
(02°0-'/2v-)8000x ¥ZT-  (02C-SZ¥-) 000>+ 6F'YF928E €9V FE0SE  SEO- (L90%T2-)0/20 62€FS98E [9CF26LE W OoUZHAOS (1) IX
[£0-T60-)TOO0 >« 2ET-  (9£0-29°0)T000>« TSOF¥C9 6£0F2LS  OF0 (P€0'80°0-) ETZ0 6£0F69S  EV0FT8'S ;101 (o) Wud
(0€'0-'06'0-) €000, » SOT-  (G€0-22'0)TO00>x E€L0F¥¥9 990 ¥68'S JAN) (Ge'0'02'0)6L9p: 0S0F809  ¥S0FST'9 B 181 ZHY0S (o) YuUd
(LT0'650-) 5920 ¥¥0- (€00-'87°0) 6200+ 8.0F629 tO0FE09  ¥T0O- (8T0'22°0) 0990 870F9c9  #50F2e9  forubu zHyos (o) vud
(0Z'1-0572-) T000>,« ¥80-  (0S0-STT-)I000>x 20T F¥TL  TV0¥F.29 86°0 (L9T'TE0) 6000« SOTF60S  TE0F809 unal ZH0S (o) Yud
(ST'0-'29'0-) 2000+ ZVT-  (I€0-'S50-)T000>x SFOF9SS  €O0FETS 2T 0- (TZ0'0£°0-) 8690 E€V0F82S  LE0FP2'S W1 ZHA0S (o) Vud
(€00'T€0)€0T0  L02-  (6€0-'/G°0)T000>+« 8E0FSLS OE0FLZS  #ET-  (LT0-0S0) TO00« ZE0FTIOS  980F/2S  wieybu zuos (o) Yud
(6 S6 10)anrea-d  psueyod (% S6 10)anfen-d 150d ald psS.BY0D (% S6 1D)enjea-d 150d ald
91 X9D0 (Lg=u) 9| (TT=u)9 SIELEA
"uUoNUBAIBIUI BY) Jaye pue aJoRREARuD LIR|0.1U0D BY) JO Jartem Apog pue ‘aouepadu ‘e@oueioeal ‘g|bue aseyd JO SanjeA UuoneIASp prepuels pue ues ‘Al 8|gel

1605



HERNANDEZ-JANA, S.; ABARCA-MOYA, D.; CID-PIZARRO, |.; GALLARDO-STRELOW, J.; GONZALEZ-PINO, Y.; ZAVALA-CRICHTON, J. P.; OLIVARES -ARANCIBIA, J.;
MAHECHA-MATSUDO, S. & YANEZ-SEPULVEDA, R. Effects of a concurrent training protocol on body composition and phase angle in physically inactive young women: A cinasivekper
intervention studyint. J. Morphol., 39(6).600-1608, 2021.

show not only a decrease in the resistance, but also @ANCLUSIONS
increase in the reactance. It has been documented previously
how exercise modifies body water, decreasing the resistance
and therefore the PhA (Ribeiebal, 2017b). Nevertheless, Concurrent training seems to be an appropriate
the increase of the resistance might be due to the aerohliernative to modify body composition and PhA in young
exercise performed for the IG and the increase of the bodymen. This is due to the fact that the stimulus caused by
cell mass, because it has been proven that there isearurance exercise and resistance exercise decreased the fat
association between this increase and exercise performanaess and increased the lean mass. Whereas the results could
(Pigtowskeet al, 2016). Whereas the hypothesis lacks robubse predicted considering type and volume of exercise, the
evidence, the scarcity of studies that have determined hogduction of the resistance and rising of the reactance that
the aerobic exercise affects the PhA justifies the need to stymhysitively modified the PhA suggest that results might be
further in this field (Mundstockt al). useful to choose the approach and exercise prescription in a
population that requires improving their health condition.
Regarding endurance exercise on PhA, a pilot studlyastly, it has been confirmed that concurrent training
on obese women that compared the effects of an endurapoavides significant changes in all body segments; thus, it is
training program found that endurance training added tcsaggested the use of the concurrent training protocol of the
whole-body vibration training had better results on PhAaresent study or a similar one in order to enhance body
Nonetheless, the endurance exercise alone decreasea@mposition and bioelectrical parameters linked to health.
this indicator (Wilmset al, 2012). Whereas the sample
was small, and the follow-uplasted just 6 weeks, the curresitrength and limitations. Body composition was not
evidence lacks studies with these characteristics. Thusewaluated by the gold standard which could increase the
is important to add background to determine the relatiosariability of the outcomes. Moreover, participants were not
dose-response of these exercise types on bioelectrichbsen and allocated randomly due to both groups belonged
parameters related to health. Lastly, only a single paperdifferent contexts (university students [CG] and members
has proven the outcomes of the concurrent training on Phaf;a military units [IG]), which represents a selection bias
nevertheless, the participants were older women witbwards the outcomes. In the case of the CG, certain aspects
chronic obstructive pulmonary disease. That is why thigere not covered, which could have interfered with the
study is not suitable for our research analysis (Jungblutresults. In this regard, the participants’ university lifestyle is
al., 2009; Mundstockt al). characterized by individual modifications in rest, eating, and
physical activity. Therefore, this could represent another bias
The results of total PhA of the I1G after the interventiotowards the outcomes by not controlling these variables. On
are concordant with a systematic review and meta-analy#iiee other hand, one of the strengths of our study has relation
carried out in more than 250,000 subjects which found thet the fact that the 1G constantly controlled all variables,
women aged 19 to 28 years had a mean value of 6.1 regardiegause this group consisted of members of The Chilean
PhA, which is lower than the one presented in our resuktgr Force. This means that all participants had similar rest,
(Mattiello et al, 2019). Furthermore, the values obtained ieating and physical activity routines. However, overweight
our study were higher than the ones obtained from a studgd higher values of fat mass at the beginning of intervention
carried out in more than 180,000 German women, whiaould explain the significant decrease in these parameters
established cut-off points by, age, and BMI; this providetegarding the CG. Finally, another strength of our study
reference values to women aged 20 to 29 years with nornaaicording to the best of the authors’ knowledge, is that this
weight and a PhA of 5.98, and women with the same age lvasearch is ground-breaking when it comes to evaluating how
with overweight, and a PhA of 6.10 (Bosy-Westpttadl).  concurrent training affects the PhA on healthy young women
without illnesses, providing guidelines that could address
On the other hand, a review that established cut-difiture research on this field.
points in different populations, defined a PhA value of 7.04
in American women aged 18 to19 years, and a value of 6.B8ture implications. The use of bioelectrical impedance
in women aged 20 to 29 years (Llanesl, 2013), being and, particularly, application of the PhA on the clinical field
higher than the CG and the IG of the present study.Thdsas produced great results for the scientific community.
differences could be due to the variability of the impedanc@onsequently, the application of this method in a preventive
method, which has been mentioned in the previous reseanafay could have favorable results for the population. It seems
This highlights the importance of standardizing the protocotasonable enough to conduct studies that allow to know
to the population in order to obtain more accurate outcomiéee outcomes of different protocols of training on PhA in
(Gonzalez-Correa & Caicedo-Eraso, 2012). different populations, age groups, and health conditions.
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