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Abstract 
Introduction: Inactive lifestyle is associated with decreased cardiorespiratory function and increased chronic non-com-
municable diseases and death. The aim of this study was to investigate the effect of six weeks of concurrent training 
(endurance-resistance) on the performance of the cardio-respiratory system in inactive young women.

Method: In this quasi-experimental study, 16 inactive women of Tehran city were selected in a targeted and available 
manner and were randomly placed in two control groups [n = 8] and concurrent exercise [endurance and resistance] 
[n = 8]. After the pre-test [anthropometric tests and gas analyzer], the concurrent exercise group [endurance and 
resistance] performed the concurrent exercise program for six weeks and three sessions every week, and the subjects 
of the control group did not have any special exercise. After the six-week training period, measuring anthropometric 
indices [body mass index [BMI], body fat percentage [PBF], muscle mass [SMM] and hip-to-waist ratio [WHR] 
and cardiorespiratory indices including [the first ventilatory threshold [VE/VO2], Second ventilatory threshold [VE/
VCO2], maximum oxygen consumption [VO2max], respiratory exchange ratio [RER], heart rate [HR], forced vital 
capacity [FVC], forced expiratory volume in one second [FEV1], expiratory volume forced in one second to forced 
capacity [FEV1/FVC] and the ratio of oxygen consumption to heart rate [VO2/HR] was done using in-body device and 
gas analyzer. The data were analyzed by covariance analysis test at the P<0.05.

Results: The results showed that six weeks of concurrent training [endurance-resistance] had no significant effect on 
the values of VO2max, FEV1, FVC, VE/VO2, VE/VCO2, FEV1/FVC, VO2/HR, HR in inactive young women [P<0.05]. 
Also, after the training period, there was no difference in BMI, PBF, SMM and WHR indices between the training and 
control groups [P<0.05].

Conclusion: According to the results of the research, it seems that six weeks of concurrent training [endurance-resis-
tance] does not affect the performance of the cardio-respiratory system in inactive young women. 
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Introduction
The lack of regular physical activity and the high prevalence 
of inactivity increase the accumulation of visceral fat and, as a 
result, increase chronic low-grade inflammation and the onset 
of metabolic disorders, including metabolic syndrome, which 
shows a set of risk markers such as abdominal obesity, hypergly-
cemia, and hypertriglyceridemia. , low-density lipoprotein cho-
lesterol, insulin resistance and pro-inflammatory state are strong 
and independent factors in the development of type 2 diabetes 
and cardiovascular diseases [1, 2]. In addition to negatively im-
pacting metabolic health and cardiovascular disease, an inactive 
lifestyle also accelerates age-related decline in lung function, in 

turn, decline in lung function is associated with increased chron-
ic noncommunicable diseases and death [3, 4].

Inactivity and physical inactivity are among the leading modi-
fiable risk factors worldwide for cardiovascular disease and all-
cause mortality. Promoting physical activity and sports training 
that leads to improved levels of cardiorespiratory fitness in all 
age groups, race, ethnicity, and both sexes is needed to pre-
vent many chronic diseases, especially cardiovascular diseases 
[5]. Proposed mechanisms of cardiovascular pathophysiology 
caused by sedentary behaviors have been proposed. It is thought 
that the main driver of adverse cardiovascular effects from sed-
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entary behaviors is venous pooling in the lower extremities as a 
result of reduced muscle activity and thus reduced muscle pump 
function [6]. A further hypothesis is venous pooling to reduce 
venous return and, in turn, stroke [7]. This reduction in stroke 
volume, along with increased hydrostatic pressure in the low-
er extremities and increased arterial tortuosity, creates a unique 
hemodynamic environment whereby Cardiovascular load may 
increase [8, 9]. It has been shown that acute inactivity can lead to 
impaired vascular function of the lower limbs, peripheral blood 
pressure and increased stiffness of the central and peripheral ar-
teries [10, 11]. In addition to negatively impacting cardiovascu-
lar health, physical inactivity accelerates age-related decline in 
lung function and is associated with decreased lung function, 
chronic noncommunicable diseases, and death [4].

The positive effects of regular exercise on health-related out-
comes are widely recognized in all age groups [5]. Physical 
activity plays an important role in the primary and secondary 
prevention of many chronic diseases such as cardio-respirato-
ry, metabolic and cancer diseases, as well as premature mortal-
ity [12]. Previous studies have shown that regular participation 
in sports activities can improve cardio-respiratory fitness and 
body composition [13]. In this context, performing aerobic and 
strength exercises simultaneously [concurrent exercises] is an 
integral part of physical exercises that are performed with the 
aim of improving sports performance and health. Concurrent 
or simultaneous exercises refer to the combination of aerobic 
and strength exercises to create aerobic capacity and muscle 
strength or hypertrophy at the same time [14]. It is important 
to recommend both aerobic and strength training because these 
activities induce some degree of adaptation and distinct health 
benefits. Aerobic exercise increases aerobic capacity [meaning 
central adaptations] and metabolic changes in skeletal muscles, 
such as increasing mitochondrial density and increasing capillar-
ies in the muscle; Conversely, regular resistance training leads 
to muscle hypertrophy, increased strength and power, and may 
also improve bone mineral density [15]. Concarnet exercises im-
prove some cardio-respiratory indicators. In the same context, 
the results of Eschuman et al. [2015] showed that the maximal 
oxygen consumption in men and women was statistically high-
er in concurrent exercises [endurance and strength at the same 
time] compared to endurance and strength exercises alone [16]. 
Parestesh [2018] in a research showed that 12 weeks of simulta-
neous training resulted in a significant decrease in the percent-
age of fat mass and the ratio of waist to hip circumference and a 
significant increase in cardio-respiratory endurance [VO2max], 
average relative muscle strength and fat-free mass in the simul-
taneous training group compared to the control group did not 
exercise [17]. Shabani et al. [2016] also showed in a research 
on inactive postmenopausal women that combined exercise 
with improving cardio-respiratory endurance can be effective in 
preventing cardiovascular diseases [18]. However, some stud-
ies have shown that a combination of endurance and strength 
training in a training program when the total number of weekly 
training sessions is high leads to impaired strength development 
and muscle hypertrophy [19]. One study has shown that VO2m-
ax decreases after a long period [20 weeks] of concurrent endur-
ance and strength training in men [20]. Gabler et al. [2018] also 
observed that compared to endurance training or strength train-

ing alone, concurrent training produced slight beneficial effects 
on cardiorespiratory endurance in young athletes [21].

As mentioned, inactive lifestyle is associated with a high risk 
of increasing cardio-respiratory diseases. Doing regular sports 
exercises is considered as an effective treatment path in reduc-
ing cardio-respiratory diseases, especially in sedentary men 
and women; Considering today’s modern life and the relative 
decrease in daily physical activity and the occurrence of some 
diseases related to weight gain and lack of physical fitness, re-
search on the positive effects of exercise on the cardiorespiratory 
system and the use of appropriate exercise methods are essential 
to It seems But based on the researcher’s studies, the research 
done in this regard is very limited. On the other hand, according 
to the investigations and previous studies, the effect of concur-
rent exercises [endurance-resistance] on the performance of the 
cardio-respiratory system of inactive women is not well known, 
and from this point of view, the researcher’s research is of great 
importance. Therefore, the current research aims to investigate 
the effect of concurrent exercises [endurance-resistance] on the 
performance of the cardio-respiratory system of inactive wom-
en.

Method
The present study is a semi-experimental study. The statistical 
population of this research is made up of 30 women registered 
in a club, located in the Panj district of Tehran, who are in the 
age range of 20 to 35 years and have not had regular physical 
exercise in the past year. After completing the questionnaire by 
25 members of the club, the researcher, by checking the height, 
weight, age and physical health of the subjects according to the 
completed questionnaires, the number of 16 people who are in 
the age range in terms of health the eligible subjects were se-
lected, then they were randomly divided into two control groups 
[N=8] and training group [N=8] and consent was obtained from 
all the subjects. The sample size of the present study was deter-
mined based on the results of previous research, at a significance 
level of 5% (type 1 error) and statistical power of 95% [type 2 
error] using Medcalc 18.2.1 software [8 people in each group]. 
All the subjects eligible to participate in the test submitted the 
written consent form and the relevant questionnaire one week 
before the start of the research and declared their readiness to 
start the training program. A briefing session was held with the 
presence of the researcher to familiarize the subjects with the 
method of conducting the research, the day and time of the pro-
tocol and other explanations. After randomly dividing people 
into two training and control groups, 24 hours before the start 
of training, anthropometric measurement, body composition and 
breath gas test [gas analyzer] were performed on all subjects, 
and they were advised to refrain from vigorous physical activity 
during these 24 hours. Avoid and do not eat heavy food with-
in an hour before the test. The criteria for entering the research 
include; in the past one year, they have not had any continuous 
exercise and only moderate daily activity, they have no history 
of lung and allergic disease, they do not smoke, they are in the 
age range of 20-35 years, they do not have physical limitations 
to exercise. The criteria for exiting the research include; Failure 
to sign a written consent form, absence of more than one ses-
sion in the training program, injury, failure to attend the test, and 
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unwillingness to continue participating in the training program. 
The training program was implemented for 6 weeks and on odd 
days [Sunday, Tuesday, and Thursday] and the subjects of the 
control group did not have any special training. After 6 weeks, 
24 hours after the last training session, the subjects were tested 
in the same way as the pre-test; It should be noted that the in-
terpretation of all these tests was done at the National Olympic 
Academy.

Exercise Protocol
Each training session consisted of: warm-up, main exercise and 
cool-down. To warm up the body, butterfly movements, high 
knees, lunges, burpees, squats, and Japanese greetings were per-
formed for 10 minutes. To cool down the body, various stretch-
ing movements were performed for 10 minutes. The control 
group consisted of 8 people who did not do any sports activities 
until the end of the research.

Table 1: Exercises were performed according to the following table:

Week 5-6
Rest for 30 seconds

Week 3-4
Rest for 45 seconds

Week 1-2
Rest for 60 seconds

Practice
1-6 weeks in total

Repetition: 4
Round: 3(5), 4(6)

Repetition: 3
Round: 2 (week 3), 3 (week 4)

Repetition: 2
Round: 2

9 meter jum

Repetition: 4
Round: 3(5), 4(6)

Repetition: 3
Round 2(3), 3(4)

Repetition: 2
Round: 2

Agility ladder
(inside, inside - outside, 
outside)

Repetition: 4
Round: 3(5), 4(6)

Repetition: 8
Round: 2(3), 3(4)

Repetition: 5
Round: 2

Weightlifting double

Repetition: 1
Round: 3(5), 4(6)

Repetition: 1
Round: 2(3), 3(4)

Repetition: 1
Round: 2

Climbing movement
9 meters with an 8 pound 
medicine ball

Repetition: 1
Round: 3(5), 4(6)

Repetition: 8
Round: 2(3), 3(4)

Repetition: 5
Round: 2

ROW movement with the 
TRX strap

Repetition: 1
Round: 3(5), 4(6)

Repetition: 8
Round: 2(3), 3(4)

Repetition: 5
Round: 2

Medicine ball throw from
 above the head

Repetition of the fifth week: 5
Repetition of the sixth week: 
6
Work to rest ratio:
15 seconds to 15 seconds

Repetition of the third week: 5
Repetition of the fourth week: 
6
Work-rest ratio:
10 seconds to 20 seconds

Repetition of the first week: 4
Repetition of the second 
week: 5
Ratio of work to rest: 10 sec-
onds to 30 seconds

In the end: the stationary bike

A respiratory gas analyzer was used to determine respiratory 
gases. Maximum oxygen consumption [VO2MAX], produced 
carbon dioxide [VCO2], minute ventilation [VE], first ventila-
tion failure point (VT1), Second ventilatory failure point [VT2], 
respiratory exchange ratio [RER], heart rate [HR], ratio of oxy-
gen consumption to heart rate[(VO2/HR] were measured breath 
by breath during the treadmill protocol. Polar heart rate monitor 
belt was used to record moment-to-moment changes in subjects’ 
heart rate during the Bruce test.

Statistical Method
The Shapiro-Wilk test was used to determine the normality of 
data distribution. Then, analysis of covariance and independent 
t-test were used to compare the groups. Calculations were done 
using SPSS version 26 statistical software and the significance 
level of the tests was considered as p≤0.05.

Results
Tables 1 and 2 show the results of descriptive statistics related 
to the demographic characteristics of the subjects and research 
variables between different research groups.

Table 1, the results of descriptive statistics related to the average demographic characteristics of the subjects

control group Practice group variable group
After the test pre-test After the test pre-test
--- 18/9±3/26 --- 30/6±5/27 age (years)
--- 11/5 ± 165 --- 28/7 ± 166 height (cm)
2/9±3/66 08/8±4/66 62/14±4/67 40/15±3/67 weight (kg)
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Table 2-4: Description of research variables

 

 

Table 2-4: Description of research variables 

     variable group 

 

 

Practice group control group 

pre-test After the test Pre-test After the test 

VE/VO2 86/0  ±35/75  88/7  ±76  36/7  ±87/75  30/7  ±86/75  

VE/VCO2 88/0  ±80/78  0  ±36/03  06/8  ±85/78  79/8  ±90/78  

VO2max 87/7  ±89  85/0  ±73  80/0  ±87/78  00/7  ±75/78  

RER 88/3  ±877/3  37/3  ±875/3  300/3  ±878/3  308/3  ±877/3  

HR 36/8  ±75/858  88/87  ±75/808  38/0  ±75/850  88/7  ±87/850  

FVC 85/3  ±37/0  35/8  ±80/0  85/3  ±89/0  80/3  ±86/0  

FEV1 00/3  ±78/7  09/3  ±89/7  87/3  ±78/7  85/3  ±76/7  

FEV1/FVC 87/3  ±78/3  87 ± /70/3  30 ± /730/3  30/3  ±737/3  

VO2/HR 53/8  ±07/8  60/8  ±87/8  80/3  ±87/8  73/3 ±75/8  

BMI 67/0  ±77/70  57/0  ±78/70  83/3  ±88/78  70/3  ±86/78  

PBF 90/8  ±68/00  87/7  ±78/00  35/8  ±76/75  59/8  ±86/75  

SMM 75/0 ±66/70  75/0  ±87/70  75/8  ±68/77  30/8  ±03/77  

WHR 80/3  ±98/3  83/3  ±93/3  305/3  ±935/3  300/3  ±937/3  

 

For factors VE/VCO2 (p = 0.60), VO2max (p = 0.14), RER (p = 0.22), FVC (p = 0.86), FEV1 (p = 0.18), 
FEV1 /FVC (p = 0.70), VO2/HR (p = 0.54), BMI (p = 0.56), PBF (p = 0.2) and SMM (p = 0.082) because 
the principle of homogeneity The regression slope was established, the analysis of covariance test was 
used, and for the factors VE/VO2 (p = 0.034) and WHR (p = 0.032), since the principle of homogeneity 
of the regression slope was not established, the independent t test was used. 

The results of the independent t-test showed that VE/VO2 (p = 0.078) and WHR (p = 0.25) did not have a 
significant difference between the two groups. 

 

For factors VE/VCO2 [p = 0.60], VO2max [p = 0.14], RER [p = 
0.22], FVC [p = 0.86], FEV1 [p = 0.18], FEV1 /FVC [p = 0.70], 
VO2/HR [p = 0.54], BMI [p = 0.56], PBF [p = 0.2] and SMM 
[p = 0.082] because the principle of homogeneity The regression 
slope was established, the analysis of covariance test was used, 
and for the factors VE/VO2 [p = 0.034] and WHR [p = 0.032], 

since the principle of homogeneity of the regression slope was 
not established, the independent t test was used.

The results of the independent t-test showed that VE/VO2 [p = 
0.078] and WHR [p = 0.25] did not have a significant difference 
between the two groups.

 

 

Table 4-3. Independent t-test results related to VE/VO2 and WHR in two groups 

variable Time 

Groups 

Intergroup intergroup 

P t P t 

VE/VO2 Practice 378/3  36/7-  378/3  38/7  

Control 97/3  83/3  

WHR Practice 07/3  37/8  75/3  89/8-  

Control 59/3  557/3-  

 

The results of the analysis of variance statistical test showed that time (p = 0.66) and the interaction of 
time and group on VO2max (p = 0.197) had no significant effect. Time (p = 0.91) and the interaction of 
time and group (p = 0.97) had no significant effect on RER. Time (p = 0.062) and the interaction of time 
and group (p = 0.31) had no significant effect on HR. Time (p = 0.73) and the interaction of time and 
group (p = 0.56) had no significant effect on FVC. Time (p = 0.63) and interaction between time and 
group (p = 0.51) had no significant effect on FEV1. Time (p = 0.49) and interaction between time and 
group (p = 0.58) had no significant effect on FEV1/FVC. Time (p = 0.16) and the interaction of time and 
group (p = 0.219) did not have a significant effect on the second ventilation failure point. Time (p = 
0.053) and interaction between time and group (p = 0.22) had no significant effect on VO2/HR. Time (p = 
0.74) and the interaction of time and group (p = 0.58) had no significant effect on BMI. Time (p = 0.46) 
and the interaction of time and group (p = 0.65) had no significant effect on PBF. Time (p = 0.80) and the 
interaction of time and group (p = 0.081) had no significant effect on SMM. 

 

Table 5-4. The results of the covariance analysis test related to the research variables in the subject 
groups 

p Value F Value Mean of 
squares 

Degrees of 
freedom 

sum of 
squares 

Source of changes  

66/3  897/3  788/3  8 788/3  time VO2max 

375/3  73/0  78/5  8 78/5  The interaction of 
time and group 

 

980/3  387/3  88/7  8 88/7  time RER   

Table 4-3: Independent t-test results related to VE/VO2 and WHR in two groups
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The results of the analysis of variance statistical test showed that 
time [p = 0.66] and the interaction of time and group on VO2m-
ax [p = 0.197] had no significant effect. Time [p = 0.91] and the 
interaction of time and group [p = 0.97] had no significant effect 
on RER. Time [p = 0.062] and the interaction of time and group 
[p = 0.31] had no significant effect on HR. Time [p = 0.73] and 
the interaction of time and group [p = 0.56] had no significant 
effect on FVC. Time [p = 0.63] and interaction between time and 
group [p = 0.51] had no significant effect on FEV1. Time [p = 
0.49] and interaction between time and group [p = 0.58] had no 

significant effect on FEV1/FVC. Time [p = 0.16] and the inter-
action of time and group [p = 0.219] did not have a significant 
effect on the second ventilation failure point. Time [p = 0.053] 
and interaction between time and group [p = 0.22] had no signif-
icant effect on VO2/HR. Time [p = 0.74] and the interaction of 
time and group [p = 0.58] had no significant effect on BMI. Time 
[p = 0.46] and the interaction of time and group [p = 0.65] had 
no significant effect on PBF. Time [p = 0.80] and the interaction 
of time and group [p = 0.081] had no significant effect on SMM.

Table 5-4: The results of the covariance analysis test related to the research variables in the subject groups

 

 

Table 4-3. Independent t-test results related to VE/VO2 and WHR in two groups 

variable Time 

Groups 

Intergroup intergroup 

P t P t 

VE/VO2 Practice 378/3  36/7-  378/3  38/7  

Control 97/3  83/3  

WHR Practice 07/3  37/8  75/3  89/8-  

Control 59/3  557/3-  

 

The results of the analysis of variance statistical test showed that time (p = 0.66) and the interaction of 
time and group on VO2max (p = 0.197) had no significant effect. Time (p = 0.91) and the interaction of 
time and group (p = 0.97) had no significant effect on RER. Time (p = 0.062) and the interaction of time 
and group (p = 0.31) had no significant effect on HR. Time (p = 0.73) and the interaction of time and 
group (p = 0.56) had no significant effect on FVC. Time (p = 0.63) and interaction between time and 
group (p = 0.51) had no significant effect on FEV1. Time (p = 0.49) and interaction between time and 
group (p = 0.58) had no significant effect on FEV1/FVC. Time (p = 0.16) and the interaction of time and 
group (p = 0.219) did not have a significant effect on the second ventilation failure point. Time (p = 
0.053) and interaction between time and group (p = 0.22) had no significant effect on VO2/HR. Time (p = 
0.74) and the interaction of time and group (p = 0.58) had no significant effect on BMI. Time (p = 0.46) 
and the interaction of time and group (p = 0.65) had no significant effect on PBF. Time (p = 0.80) and the 
interaction of time and group (p = 0.081) had no significant effect on SMM. 

 

Table 5-4. The results of the covariance analysis test related to the research variables in the subject 
groups 

p Value F Value Mean of 
squares 

Degrees of 
freedom 

sum of 
squares 

Source of changes  

66/3  897/3  788/3  8 788/3  time VO2max 

375/3  73/0  78/5  8 78/5  The interaction of 
time and group 

 

980/3  387/3  88/7  8 88/7  time RER   

978/3  338/3  87/0  8 87/0  The interaction of 
time and group 

 

367/3  08/0  889/3  8 808/3  time heart rate (HR) 

087/3  77/8  070/3  8 068/3  The interaction of 
time and group 

 

700/3  878/3  380/3  8 380/3  time FVC 

565/3  007/3  309/3  8 309/3  The interaction of 
time and group 

 

600/3  708/3  388/3  8 388/3  time FEV1 

585/3  006/3  300/3  8 300/3  The interaction of 
time and group 

 

008/3  683/3  337/3  8 337/3  time FEV1/FVC 

579/3  070/3  338/3  8 338/3  The interaction of 
time and group 

 

86/3  73/7  00/0  8 00/0  time VE/VCO2 

789/3  65/8  58/7  8 58/7  The interaction of 
time and group 

 

350/3  08/0  788/3  8 788/3  time VO2/HR 

770/3  68/8  788/3  8 788/3  The interaction of 
time and group 

 

700/3  888/3  330/3  8 330/3  time Body Mass Index 
(BMI) 

587/3  039/3  338/3  8 338/3  The interaction of 
time and group 

 

059/3  588/3  533/3  8 533/3  time percentage of body 
fat (PBF) 

650/3  739/3  883/3  8 883/3  The interaction of 
time and group 

 

836/3  360/3  335/3  8 335/3  time Muscle Mass (SMM) 

388/3  50/0  788/3  8 788/3  The interaction of 
time and group 

 

 

Discuss 
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978/3  338/3  87/0  8 87/0  The interaction of 
time and group 

 

367/3  08/0  889/3  8 808/3  time heart rate (HR) 

087/3  77/8  070/3  8 068/3  The interaction of 
time and group 

 

700/3  878/3  380/3  8 380/3  time FVC 

565/3  007/3  309/3  8 309/3  The interaction of 
time and group 

 

600/3  708/3  388/3  8 388/3  time FEV1 

585/3  006/3  300/3  8 300/3  The interaction of 
time and group 

 

008/3  683/3  337/3  8 337/3  time FEV1/FVC 

579/3  070/3  338/3  8 338/3  The interaction of 
time and group 

 

86/3  73/7  00/0  8 00/0  time VE/VCO2 

789/3  65/8  58/7  8 58/7  The interaction of 
time and group 

 

350/3  08/0  788/3  8 788/3  time VO2/HR 

770/3  68/8  788/3  8 788/3  The interaction of 
time and group 

 

700/3  888/3  330/3  8 330/3  time Body Mass Index 
(BMI) 

587/3  039/3  338/3  8 338/3  The interaction of 
time and group 

 

059/3  588/3  533/3  8 533/3  time percentage of body 
fat (PBF) 

650/3  739/3  883/3  8 883/3  The interaction of 
time and group 

 

836/3  360/3  335/3  8 335/3  time Muscle Mass (SMM) 

388/3  50/0  788/3  8 788/3  The interaction of 
time and group 

 

 

Discuss 

Discussion
The findings of the present research showed that concurrent [en-
durance-resistance] exercises lead to non-significant improve-
ments in forced vital capacity [FVC], forced expiratory volume in 
one second [FEV1] and forced expiratory volume in one second to 
forced capacity [FEV1/FVC] and maximum oxygen consumption 
[VO2MAX] was disabled in young women. Also, after the train-
ing period, there was no significant change in the first ventilation 
break point [VT1], second ventilation break point [VT2], respira-
tory exchange ratio [RER], heart rate [HR], ratio of oxygen con-
sumption to heart rate [VO2/HR] in Inactive young women were 
observed. The effect of concurrent [endurance-resistance] exercis-
es on the cardiorespiratory function of sedentary people has been 
limited. It depends on physical fitness [22]. It can be said that the 
effectiveness of exercise training is due to improving the strength 
and endurance of the respiratory muscles, reducing inflammation 
and subsequently reducing the resistance of the airways. These 
factors will reduce the apparent resistance of ventilation and will 
allow to increase efficient ventilation with less effort. Increasing 
the strength of respiratory muscles and reducing airway resis-
tance during exercise is effective in improving lung function. In 
explaining the reasons for the effect of exercise on FVC and FEV1 
following exercise, it should be said that the weakness of respira-
tory muscles including the diaphragm, muscles between Ribs and 
abdominal muscle groups change the values of FVC and FEV1 
and forced expiratory volume in one second to forced capacity, as 
well as increasing The remaining volume as a result of expiratory 
muscle weakness and neuromuscular disorders along with reduced 
lung elasticity and limited are among the factors that reduce FVC 
values. On the other hand, it has been found that neuromuscular 
coordination and greater activity of the diaphragm muscle improve 
these components [23]. Therefore, aerobic training has probably 
led to the improvement of these indicators through the above 
mechanisms, however, a longer training period may be needed to 
have a significant effect on these indicators.

VO2max, also known as functional aerobic capacity, indicates the 

maximum amount of oxygen used by exercising muscles and is 
considered the gold standard measure of the functional limitation 
of the cardiorespiratory system. The results of the current research 
indicated a non-significant improvement of VO2max after concur-
rent exercise [endurance and strength at the same time]. The find-
ings of Gabler et al. [2018], Faton et al. [2010], Eschuman et al. 
[2015] and Prastesh [2018] have reported a significant increase in 
VO2max after concurrent exercise [endurance and strength at the 
same time] [16, 17, 21, 24].

Among the possible reasons for this increase in the maximum lev-
el of oxygen consumption, we can mention an increase in blood 
volume, an increase in the end-diastolic diameter, a better blood 
flow to the active muscles, an increase in the density of capillaries 
and mitochondria in active muscles after exercise [25]. Maximum 
oxygen consumption is significantly influenced by several factors 
such as genetic structures, growth, body composition and physical 
activity [26]. Also, the increase in maximum oxygen consumption 
can be due to the decrease in body fat percentage. Lean tissue is 
much more metabolic than adipose tissue. An increase in the ratio 
of lean tissue to fat is associated with an increase in the relative 
maximum rate of metabolism even in the absence of exercise [27]. 
Contrary to the findings of our study, some studies have shown 
that a combination of endurance and strength training in a training 
program when the total number of weekly training sessions is high 
leads to impaired strength development and muscle hypertrophy 
[19]. One study has shown that VO2max decreases after a long 
period [20 weeks] of concurrent endurance and strength training in 
men [20]. The inconsistency of the obtained results may be due to 
the different methods used. Even in some cases, the different con-
ditions of the subjects in terms of age, gender and level of phys-
ical fitness may be effective in the heterogeneous results. Factors 
affecting RER during exercise, such as duration and intensity of 
exercise, age, sex, fitness level, muscle glycogen, and daily dietary 
intake, together explain only 60% of the variation in RER during 
exercise, and usual dietary intake Food has a greater effect on 
RER than carbohydrate consumed during exercise. More research 
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is needed in women, especially regarding the RER response to 
exercise. It also appears that there is individual variation in sub-
strate oxidation during exercise in both untrained and trained 
subjects [28, 29].

 It has been found that during exercise, the increase in sympa-
thetic activity causes the release of adrenaline and noradrena-
line, resulting in an increase in myocardial contractions and an 
increase in heart rate. During exercise, by increasing the mean 
arterial pressure, the pressure receptors in the arteries by sending 
a negative feedback decrease the sympathetic activity and as a 
result increase the diameter of the vessels, increase the volume 
of blood available to the muscles, decrease the blood pressure 
and decrease the heart rate [30]. Exercise is accepted as a way 
to lose weight and improve body composition [31]. In the pres-
ent study, a non-significant decrease in enterometric indices was 
observed. As a result of aerobic and resistance sports activities 
due to increased mitochondrial density, the capacity of oxidative 
enzymes increases in muscles. In addition, increasing the activi-
ty of the electron transfer chain enzymes increases the activity of 
enzymes involved in the oxidation of fats and also the activity of 
lipoprotein lipase [32]. As a result of aerobic training, the density 
of beta-adrenergic receptors on the cellular surface of fat tissue 
increases and as a result their sensitivity to the lipolysis process 
increases. It seems that the main driver of this process is the dis-
tribution of catecholamines due to aerobic activity and increased 
oxidation of fats. [33]. Therefore, the body weight of the sub-
jects decreases. In the research of Sarmidian and Sohri [2015], 
10 weeks of aerobic activity [with an intensity of 65 to 75% of 
the maximum heart rate] and resistance [with an intensity of 55 
to 65% of one repetition maximum] with moderate intensity had 
no effect on weight in postmenopausal women. They stated that 
the reason its possibility can be caused by insufficient intensity 
and duration of exercises to create desirable changes [34]. It is 
possible that the intensity of the exercises in the present study 
was not suitable for weight loss. It is possible that concurrent 
exercises can lead to a greater reduction of fat percentage and 
improvement of muscle mass, especially in obese subjects, by 
activating fat tissue more and affecting the enzymes involved in 
fat metabolism compared to endurance and resistance exercises 
alone. Perhaps the most common reason and mechanism for jus-
tifying the improvement of body composition, the reduction and 
improvement of muscle mass as a result of resistance training is 
that following the stimulation of muscle protein synthesis and 
the increase of fat-free body mass as a result of resistance train-
ing, the rate of resting metabolism increases and this causes an 
increase in total energy consumption. Resting time and negative 
change in energy balance and therefore reducing fat and its total 
reserves in the body [35]. Therefore, adding this type of training 
to endurance training will probably bring more benefits. Gener-
ally, it is possible to reduce WHR with long-term and hard train-
ing. The lower the intensity and duration of exercise, the smaller 
the decrease in WHR [36]. Therefore, it may be interpreted that 
the intensity and duration of the exercises of the current protocol 
were not enough to significantly reduce WHR. One of the lim-
itations of the present study is the small number of samples, so a 
similar study with the measurement of these indicators in a high 
number of samples is suggested. Also, future studies should con-
sider a longer period of time and a higher intensity to investigate 

the pulmonary function response to concurrent exercise.

Conclusion
In summary, the results of this research showed that six weeks 
of concurrent exercises led to non-significant improvements in 
some cardiorespiratory indices in inactive women. According to 
the results of the present research, it seems that concurrent ex-
ercises can help improve cardiorespiratory function in inactive 
women. Therefore, inactive people, especially inactive women, 
can do this type of exercise to improve cardiorespiratory fitness. 
However, it is possible to achieve more cardiorespiratory ben-
efits by performing concurrent exercises with greater intensity 
and duration.

Acknowledgments
This research was carried out with the approval of the Ethics 
Committee under the number IR.IAU.SRB.REC.1401.003 at the 
Islamic Azad University of Science and Research. We hereby 
sincerely thank and appreciate all the people who cooperated in 
conducting this research, especially the research subjects.

References
1.	 Booth, F. W., Roberts, C. K., Thyfault, J. P., Ruegsegger, 

G. N., & Toedebusch, R. G. (2017). Role of inactivity in 
chronic diseases: evolutionary insight and pathophysiolog-
ical mechanisms. Physiological reviews, 97(4), 1351-1402. 

2.	 Rynders, C. A., Blanc, S., DeJong, N., Bessesen, D. H., & 
Bergouignan, A. (2018). Sedentary behaviour is a key deter-
minant of metabolic inflexibility. The Journal of physiology, 
596(8), 1319-1330.

3.	 Ramalho, S. H., & Shah, A. M. (2021). Lung function and 
cardiovascular disease: a link. Trends in Cardiovascular 
Medicine, 31(2), 93-98.

4.	 Dogra, S., Good, J., Gardiner, P. A., Copeland, J. L., Stick-
land, M. K., Rudoler, D., & Buman, M. P. (2019). Effects of 
replacing sitting time with physical activity on lung func-
tion: An analysis of the Canadian Longitudinal Study on 
Aging. Health Rep, 30(3), 12-23.

5.	 World Health Organization (2020) World Health Organi-
zation WHO guidelines on physical activity and sedentary 
behaviour. Geneva: World Health Organization; 2020

6.	 Stoner, L., Barone Gibbs, B., Meyer, M. L., Fryer, S., Cre-
deur, D., Paterson, C., ... & Dave, G. (2021). A primer on 
repeated sitting exposure and the cardiovascular system: 
Considerations for study design, analysis, interpretation, 
and translation. Frontiers in Cardiovascular Medicine, 894.

7.	 Horiuchi, M., & Stoner, L. (2021). Effects of compression 
stockings on lower-limb venous and arterial system re-
sponses to prolonged sitting: A randomized cross-over trial. 
Vascular Medicine, 26(4), 386-393.

8.	 Padilla, J., Sheldon, R. D., Sitar, D. M., & Newcomer, S. C. 
(2009). Impact of acute exposure to increased hydrostatic 
pressure and reduced shear rate on conduit artery endothe-
lial function: a limb-specific response. American Journal 
of Physiology-Heart and Circulatory Physiology, 297(3), 
H1103-H1108.

9.	 Walsh, L. K., Restaino, R. M., Martinez‐Lemus, L. A., & 
Padilla, J. (2017). Prolonged leg bending impairs endothe-
lial function in the popliteal artery. Physiological reports, 



       Volume 1 | Issue 3 | 13Adv ment yoga and phisiotharapy, 2023

5(20), e13478. 
10.	 Paterson, C., Fryer, S., Zieff, G., Stone, K., Credeur, D. P., 

Barone Gibbs, B., ... & Stoner, L. (2020). The effects of 
acute exposure to prolonged sitting, with and without inter-
ruption, on vascular function among adults: a meta-analy-
sis. Sports Medicine, 50(11), 1929-1942.

11.	 Evans, W. S., Stoner, L., Willey, Q., Kelsch, E., Credeur, D. 
P., & Hanson, E. D. (2019). Local exercise does not prevent 
the aortic stiffening response to acute prolonged sitting: a 
randomized crossover trial. Journal of Applied Physiology.

12.	 Pedersen, B. K., & Saltin, B. (2015). Exercise as medicine–
evidence for prescribing exercise as therapy in 26 different 
chronic diseases. Scandinavian journal of medicine & sci-
ence in sports, 25, 1-72.

13.	 Grazioli, E., Dimauro, I., Mercatelli, N., Wang, G., Pitsila-
dis, Y., Di Luigi, L., & Caporossi, D. (2017). Physical activ-
ity in the prevention of human diseases: role of epigenetic 
modifications. BMC genomics, 18(8), 111-123.

14.	 Lundberg, T. R., Feuerbacher, J. F., Sünkeler, M., & 
Schumann, M. (2022). The Effects of Concurrent Aerobic 
and Strength Training on Muscle Fiber Hypertrophy: A Sys-
tematic Review and Meta-Analysis. Sports Medicine, 1-13.

15.	 Schumann, M., Feuerbacher, J. F., Sünkeler, M., Freitag, 
N., Rønnestad, B. R., Doma, K., & Lundberg, T. R. (2021). 
Compatibility of concurrent aerobic and strength training 
for skeletal muscle size and function: an updated systematic 
review and meta-analysis. Sports Medicine, 1-12.

16.	 Schumann, M., Yli-Peltola, K., Abbiss, C. R., & Häkkinen, 
K. (2015). Cardiorespiratory adaptations during concurrent 
aerobic and strength training in men and women. PloS one, 
10(9), e0139279. 

17.	 Parastesh, M. (2020). Effect of concurrent training (endur-
ance-resistance) on serum level of prostate specific antigen 
(PSA), cardiorespiratory endurance, muscular strength and 
body composition in men over 50. Daneshvar Medicine, 
27(4), 11-18.

18.	 Shabani, R., Yosefizad, L., & Fallah, F. (2017). Effects of 
eight weeks of endurance-resistance training on some in-
flammatory markers and cardiovascular endurance in sed-
entary postmenopausal women. The Iranian Journal of Ob-
stetrics, Gynecology and Infertility, 20(1), 23-30.

19.	 Wilson, J. M., Marin, P. J., Rhea, M. R., Wilson, S. M., Lo-
enneke, J. P., & Anderson, J. C. (2012). Concurrent training: 
a meta-analysis examining interference of aerobic and re-
sistance exercises. The Journal of Strength & Conditioning 
Research, 26(8), 2293-2307.

20.	 Nelson, A. G., Arnall, D. A., Loy, S. F., Silvester, L. J., & 
Conlee, R. K. (1990). Consequences of combining strength 
and endurance training regimens. Physical therapy, 70(5), 
287-294.

21.	 Gäbler, M., Prieske, O., Hortobagyi, T., & Granacher, U. 
(2018). The effects of concurrent strength and endurance 
training on physical fitness and athletic performance in 
youth: a systematic review and meta-analysis. Frontiers in 
physiology, 9, 1057.

22.	 Kara, B., Pinar, L., Uğur, F., & Oğuz, M. (2005). Correla-
tions between aerobic capacity, pulmonary and cognitive 
functioning in the older women. International journal of 
sports medicine, 26(03), 220-224.

23.	 Troosters, T., Gosselink, R., Janssens, W., & Decramer, M. 
J. E. R. R. (2010). Exercise training and pulmonary rehabil-
itation: new insights and remaining challenges. European 
Respiratory Review, 19(115), 24-29. 

24.	 Fatone, C., Guescini, M., Balducci, S., Battistoni, S., Sette-
quattrini, A., Pippi, R., ... & De Feo, P. (2010). Two weekly 
sessions of combined aerobic and resistance exercise are 
sufficient to provide beneficial effects in subjects with Type 
2 diabetes mellitus and metabolic syndrome. Journal of en-
docrinological investigation, 33(7), 489-495.

25.	 Motamedi, P., Nikroo, H., & Hejazi, K. (2017). The effects 
of eight-weeks aerobic training on serum leptin levels, an-
thropometric indices and VO2max in sedentary obese men. 
Iranian Journal of Ergonomics, 5(1), 36-42.

26.	 Montazeri Taleghani, H., Soori, R., Rezaeian, N., & Khos-
ravi, N. (2012). Changes of plasma leptin and adiponectin 
levels in response to combined endurance and resistance 
training in sedentary postmenopausal women. Koomesh, 
13(2), 269-277.

27.	 Sweileb, N., Hunter, G., & Schnitzler, A. (1990). The Ef-
fects of Rama~ an Fasting on Maximum Oxygen Uptake 
and Maximum Performance. JIMA, 22, 149.

28.	 Helge, J. W., Fraser, A. M., Kriketos, A. D., Jenkins, A. B., 
Calvert, G. D., Ayre, K. J., & Storlien, L. H. (1999). Inter-
relationships between muscle fibre type, substrate oxidation 
and body fat. International journal of obesity, 23(9), 986-
991.

29.	 Rauch, H. G. L., Hawley, J. A., Woodey, M., Noakes, T. 
D., & Dennis, S. C. (1999). Effects of ingesting a sports 
bar versus glucose polymer on substrate utilisation and ul-
tra-endurance performance. International journal of sports 
medicine, 20(04), 252-257.

30.	 Morton, R. H. (2007). Contrast water immersion hastens 
plasma lactate decrease after intense anaerobic exercise. 
Journal of science and medicine in sport, 10(6), 467-470.

31.	 West DS, Gorin AA, Subak LL, Foster G, Bragg C, Hecht 
J, et al. A motivation-focused weight loss maintenance pro-
gram is an effective alternative to a skill-based approach. Int 
J Obes2011; 35(2): 259- 69.

32.	 Skoumas, J., Pitsavos, C., Panagiotakos, D. B., Chryso-
hoou, C., Zeimbekis, A., Papaioannou, I., ... & Stefanadis, 
C. (2003). Physical activity, high density lipoprotein cho-
lesterol and other lipids levels, in men and women from the 
ATTICA study. Lipids in health and disease, 2(1), 1-7

33.	 Nicklas, B. J., Hsu, F. C., Brinkley, T. J., Church, T., Good-
paster, B. H., Kritchevsky, S. B., & Pahor, M. (2008). Ex-
ercise training and plasma C‐reactive protein and interleu-
kin‐6 in elderly people. Journal of the American Geriatrics 
Society, 56(11), 2045-2052.

34.	 Sarmadiyan, M., & Khorshidi, D. (2016). Effect of com-
bined training on body composition, lipids levels and in-
dicators of metabolic syndrome in overweight and obesed 
postmenopausal women. Journal of Gerontology, 1(2), 36-
44.

35.	 Maesta, N., Nahas, E. A., Nahas-Neto, J., Orsatti, F. L., Fer-
nandes, C. E., Traiman, P., & Burini, R. C. (2007). Effects 
of soy protein and resistance exercise on body composition 
and blood lipids in postmenopausal women. Maturitas, 
56(4), 350-358



       Volume 1 | Issue 3 | 14Adv ment yoga and phisiotharapy, 2023

Copyright:©2023  Farshad Ghazaliana. This is an open-access article 
distributed under the terms of the Creative Commons Attribution 
License, which permits unrestricted use, distribution, and reproduction 
in any medium, provided the original author and source are credited.

https://opastpublishers.com

36.	 Janiszewski, P. M., Saunders, T. J., & Ross, R. (2008). 
Themed review: Lifestyle treatment of the metabolic syn-
drome. American Journal of Lifestyle Medicine, 2(2), 99-
108.


