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SUMMARY: The primary aim was to gather available data published after the 2000s, on cardiovascular fithess in normal weight
and obese children and adolescents. Based on the data, the secondary aims were to identify the most used outcomesranth® determ
differences in cardiovascular fitness in the mentioned populations. Following PRISMA recommendations, multiple databases were
searched: Google Scholar, PubMed, Cochrane Library, ProQuest, and Research Gate, with additional inclusion criteritudyriginal s
published in English, normal weight and obese children and adolescents as participant sample, studies that have asgasseldicardio
fithess parameters, and studies with participant’s nutrition state. A total of 19 studies, with a total of 4,988 inclegethtzaftioth
obese and normal weight) were identified, with the most common participants have presented better results in terms of BMI, BF%,
VO,max, VOpeak and METs, while the HR values are inconsistently presented. Despite deficiencies the study deficiency in the last two
decades, there are differences in the mentioned populations. Further studies should focus on including the technolbgy tiegineac
and families for overweight and obesity prevention and advancements in standard measurements for juvenile overweiglyt aad obesit
well as for the creation, adaption, and validation of measuring instruments. As good framework for future directiona,nbetefis
more concise and unified measurements of cardiovascular fithess parameters in normally weight and obese children arsl adolescent

KEY WORDS: Endurance; Aerobic; Anaerobic; Overweight; Youngster.

INTRODUCTION

Obesity among children and adolescents is increasinguses heart diseases with poor cardiorespiratory fitness.
worldwide in both developed and developing countriekikewise, obesity, a worldwide epidemic, is characterized
(Lobsteinet al, 2004). Compared to children’s physicalby an excessive accumulation of fat tissue in the body, and
activity until the age of ten, the trend of being physicalljts causes are genetic susceptibility, sex, age, occupation,
active decreased by as much as 50 % during adolescencdi@t, etc. (Bliher, 2019). In that regard, obesity is caused by
boys and especially in girls (Kimet al, 2002). There has insufficient physical activity (Soln#t al, 2021) - as many
been a decline in physical activity and an increase in energy 60-85 % of obese pubertal children remain obese in old
intake from food during the last few years because childrage. Data from 1975 show us that only 11 million young
are increasingly prone to inactivity and a sedentary lifestyfeople (from 5 to 19 years old) were obese, and in 2016,
(Stankovicet al.,, 2021). The misbalance of energythat number was raised to 124 million (Benthetral, 2017).
consumption and food intake leads to obesity, which furth@besity was found to be most prevalent in southern European
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countries, particularly in Italy (36 % of 9 years old), Spain Based on all the above, the primary aim was to gather
(27 % of children and adolescents), and Greece (26 % of baysailable data published after 2000s, on cardiovascular
and 19 % of girls aged 6-17). Undernutrition and obesity aféness in normal weight and obese children and adolescents.
less common in Northern European countries, found in 20 B@ased on the data, the secondary aims were to identify the
of children in Great Britain, 18 % of 10 year olds in Swedemmost used outcomes and to determine the differences in
and 13 % of children in Finland (Lobstein & Frelut, 2003gardiovascular fitness in the mentioned populations.
Lissauet al, 2004; Garrido-Migueét al,, 2019).

According to the World Health Organization (2010) MATERIAL & METHOD
health fitness is the ability to perform moderate to intense
physical activity. On the other hand, it is not accompanied by
fatigue and it requires strength, endurance or flexibility. Thieiterature Identification. This study followed the PRISMA
components of health fitness are cardiorespiratory fithesgcommendations (Pagéal, 2021; Rethlefseet al., 2021).
muscle fitness, flexibility, and body composition (Chiatg Multiple databases (Google Scholar, PubMed, Cochrane
al., 2022). Physical activity can influenced these componentsprary, ProQuest, and Research Gate) were used to identify
thereby improving the overall health status of each individutthe literature, with an extra publication time criteria (2000-
(World Health Organization, 2010; Chiaagal, 2022). The 2023). Likewise, in order to find relevant studies that have
positive effects of physical activity influence the proper growtheported cardiovascular fithess in normal weight and obese
and development of children, especially in the domains children and adolescents, the following keywords (individual
cardiovascular fitness, lipids, lipoproteins, blood pressure, and combination) were searched in the above mentioned
symptoms of anxiety and depression (Strengl, 2005). databases: (,cardiovascular “ OR ,\@ax" OR ,heart rate*
Cardiorespiratory fitness is considered the paramoufiR ,cardiac” OR ,heart* OR ,blood vessels” OR ,vascular")
parameter in health status monitoring and it consists of thdD (,fithess* OR ,aerobic* OR ,condition“ OR ,endurance”
cardiovascular and respiratory systems for prolonged exercl@& ,coordination”) AND (,well-fed* OR ,healthy* OR
under load (Ortegeet al., 2008). An increase in ,normally weight*) AND (,obese” OR ,overweight* OR
cardiorespiratory endurance can only be achieved with a properassive” OR ,corpulent”) AND (,youngster* OR ,toddler"
physical activity plan and program, regardless of children®R ,youth“ OR ,children* OR ,adolescent").
weight (Burnset al, 2018). Depending on a child’s sex and
age, reference values represent a predefined range of Following the first identification, the studies were
parameters for cardiovascular fithess, heart rate responsesevaluated. All titles, abstracts, and full-text studies were
systolic blood pressure at a maximal exercise test (Pagidorexamined for prospective inclusion using a descriptive
al., 2006). Cardiorespiratory fitness, also know as aerobépproach. In addition, the authors were independently doing
endurance, represents the ability of the whole body to maintaitudy search and evaluation, using the reference list from
high and long-term efforts (Bosquettal, 2002). On the other previously examined and published studies. Then, each author
hand, indicators of autonomic nervous function are heart rdtas cross-examined all identified literature and studies were
recovery after exercise (Jokyal, 2011), heart rate variability included or excluded based on that search point.
and resting heart rate (Barbieti al, 2005). All autonomic
nervous function indicators mentioned are greatly influencddclusion Criteria. The following inclusion criteria were
by aerobic fitness (Djordjeviet al, 2021). defined when choosing studies for the final analysis: (1)

original scientific publication; (2) written and published in

Previous research has confirmed that obese childr&mglish language; (3) normally weight and obese children and
have significantly higher blood pressure compared to normatiglolescents as participant sample; (4) studies that have assessed
weight children (Reiclet al, 2003; Burkeet al, 2004; Liet cardiovascular parameters; (5) studies that have included the
al., 2016). Children who are more physically active have highearticipant’s nutrition state.
aerobic fitness (boys 42.9 ml/kg/min and girls 30.8 ml/kg/
min), while obese children (boys 35.9 ml/kg/min and girlRisk of Bias Assessmentor the purpose of determining the
25.8 ml /kg/min) have much lower (Mitowvet al, 2012). study quality and the possible risk of bias, Physiotherapy
According to Dosiet al (2020), the risk of obesity is reducedEvidence Database, i.e. the PEDro scale was used (de Morton,
by 10 % with an increase in maximal oxygen consumptio2009). Two authors were separately examining it, by using
(VO2max) of only 1 mil/kg/min. In that regard, Stroeigal ~ checklists. To examine the complete text and to determine
(2005) recommend appropriate and enjoyable physical activitglativity and bias risk, k-statistics data was used to estimate
depending on the age of the child, lasting at least 60 minuteviewer concordance. In a case of a disagreement, the data
each day, followed by the desired health outcomes. was evaluated by the third reviewer, who have also made the
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final decision. The k rate of concordance between revieweigclusion criteria, 117 studies have left. What is more, an
findings was k=0.93. additional 65 studies were excluded after increased sensitivity
and a more in-deeper check and 33 studies with non-relevant
Data Extraction. After cross-examination relevantoutcomes. At last, 19 studies were included in the systematic
information was extracted only if it was related to the studyieview. PRISMA flow chart (Fig. 1) was used as an illustration
aim. Following that, the Cochrane Consumer antb present the study selection, while closer description/
Communication Review Group was used to extract theharacteristics of the included studies can be se€able .
information, which included the following: the first autho \ dentification of studies via databases and reg |
and the year of publication, study aim, sample size and ¢

. ) Databases(n=1,246,481)

examined tests, outcomes and study results. 8 Removedstudies before

= Google Scholar(n=1,230,000) screening

g PubMed (nf- 5,725)_ "

= Cochrane Library (n= 226) Duplicate records removed

2 ProQuest(n = 530) (n=2762)
RESULTS - Research Gate (n = 10,000)

) Sitseried shidies _Exclur_jedsi}udlesbased on
Study Quality. Regarding the included studies, risk of bia (n=1243719) »{ [Inclusion cieria {1=1,943,002)
assessment was determined based on the points scored by oy —
study on the PEDro scale. Likewise, an optimal gained poi S
are between 8-11 (Mahet al, 2003). Of all included studies, | 2 *
4 studies showed fair quality, 12 studies showed good qua [ §| | ey, o <= e
and 3 studies showed excellent quality. Table | presents | (=)
PEDro scale results. et e
. L. L. ‘7 . (Sr{:dlﬁess?wnh nonrelevant
Study Selection and CharacteristicsA descriptive method s S o AT
and theoretical analysis were used for collecting, classifyir (L -
and analyzing targeted research. After a general database se l
1,246,481 studies were identified. Right at the beginning, atc [ g | | sugesincudedinsystematic
of 2,762 duplicates were excluded. Subsequently, 1,243, % el
studies underwent further screening. Based on the pre-defi (.
Fig. 1. Process of collecting adequate studies.
Table |. PEDro scale results.
Criterion

Study 1 2 3 4 5 6 7 8 9 10 11 3
He et al. (2000) Y Y Y Y N N N Y Y Y Y 8
Martini et al. (2001) Y N N N Y N N Y Y Y Y 6
Loftin et al. (2001) Y N N N Y N Y Y Y Y Y 6
Ekelundet al. (2004) Y N Y N Y Y Y Y Y Y Y 8
Chatterjeeet al. (2005) Y Y Y N Y Y Y Y Y Y Y 9
Mota et al. (2006) Y N N N Y Y Y Y Y Y Y 7
Bunc (2006) Y N N N Y N N Y Y Y Y 6
Schielet al. (2006) Y N N N N N N Y Y Y Y 5
Calderset al. (2008) Y N N N Y Y Y Y Y Y Y 8
Carlettiet al. (2008) Y Y N N Y Y Y Y Y Y Y 9
Paschoakt al. (2009) Y N N N N N Y Y Y Y Y 6
Vanderleiet al. (2010) Y N N Y N N Y Y Y Y Y 7
Esmaeilzadeh & Ebadalthzadeh (2012) Y Y Y Y N N N Y Y Y Y 8
Calcaterreet al. (2013) Y N N N N N N Y Y Y Y 5
Tsiroset al. (2016) Y N N N N Y Y Y Y Y Y 7
Zivkovic et al. (2018) Y N N N N N N Y Y Y Y 5
Plaza-Florideet al. (2019) Y Y N N Y Y Y Y Y Y Y 9
Dosicet al. (2020) Y N N N N N N Y Y Y Y 5
Iskenderoglet al. (2023) Y N N N N N Y Y Y Y Y 6

Legend: 1—eligibility criteria; 2—random allocation; 3—concealed allocation; 4—baseline comparability; 5—blind subject; Glirbidizah; 7—
blind assessor; 8—adequate follow-up; 9—intention-to-treat analysis; 10—between group analysis; 11—point estimates apdYramtaiddrion is
satisfied; N—criterion is not satisfie—total awarded points.
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There was a total of 4,988 participants that haweho were obese, whereas around 2,197 were normally
been included in the systematic review. The minimumweight (except the total participant sample, the rest of the
number of participants included was 18 (Ekeletdl, presented numbers should be used with caution). In
2004), while the highest was 1,333 (éteal, 2000). The addition, two studies have included male participants only
youngest participants ranged from 0.1-6.9 years old (HEsmaeilzadeh & Ebadollahzadeh, 2012; Dadial,
et al, 2000) and the oldest were 19.9 years old (Ekelura20), and only one study (Loftet al, 2001) had female
et al, 2004). A total of 3,456 were males and 2,062 wearticipants only. The other 16 included studies had mixed
females. Likewise, there were around 1,887 participangender participants.

Table Il. Participants and group in-close characteristics.

First author and

Participants saple

VO,maxin NW

; Study Aim Tests Outcomes Results
pubication year Group Age
To examine the N-1322 SBPandDBP are sigificantly
association beteen M-748 BMI (p<0.05) positely related to
Heet al. (2000) obesityand BP in F-574 0.1-6.9 / DBP BMI values (p<0.05) for O and
preschool Clnese NW 0-667 SBP NW after adjustrantfor age,
and O NW-667 gender and BH
(before 24h) (after 24h)
HR (bpm) HR (bpm)
(0) 77.1+8.1 (O) 83£10
(NW) 76+10.3 (NW) 74.4+6
T termine an earl (p<0.42) (p<0.01)
gigﬁ of CAD T ga y NS SBP(mm/Hg)  SBP(mm/Hg)
analyzing tme and M-24 HR (0) 127.6+¥13 (O) 118.6+8.5
Martini et al. (2001) frequency domain F-21 12-13 24h monioring SBP 1 l(g'V\i) (2“’\?
measures of éalt period 0-32 DBP 5+9.1 112.5:8.1
variability by 24h NW-13 (p<D°B-%°4) (psg-g3)
recording
(mm/Hg) (mm/Hg)
(0) 83.5+¢8.8 (0) 69.1+5.6
(NW) (NW)
73.3%9.2 64.1+4.2
(p<0.004) (p<0.02)
HR (bpm)
To compare the (,Sl?/\)/)lgé;éfé?’ 4
) VO,peak of Owith NW T HR (F=34.6; p.:O_0.0)
Loftin et al. (2001) girls according to F-46 7-18 k ’ L/k '/ /
allometricscaling (Run/walk) VO,peak VOzF(’g? 2(;"8+7§J;1'“)
measures anthethods (NW) 45.847.2
(F=232.6; p=0.00)
VO, (mL/kg/min) (M/F)
(0) 2.8+0.18/2.6+0.17
Ekelundet al. To testwhe_ther VQand N-18 14.1-19.9 . T VO, (NW)g?Oﬁ;_r)Opié%?OSB
(2004) VO max difiers baveen M-8 e (5”11'&1"}’%"‘ a yomax  VO,max (mlikg/min) (M/F)
(O) 36.3+3.6/28.4+5.8
(NW) 50.9+7.6/41.1+8
sex, p<0.001; goup, p<0.001
Chatterjeest al To determine CrF i M-119 Voz?éixérglé/kg o
atterjeeet al. o determine CrF in ) .62,
(2005) terms of VQmax in O N(\DN?O 10-16 QCT VQmax (NW) 48.4+1.8
p<0.001
BMI and CrF (p=0.000)
To examine differences between all groups (M)
of CrF amongveight N-255 BMI and CrF (p=0.000)
groups nomal, ) ) . between all groups (F)
Mota et al. (2006) overweight and obese), I\'/I:i% 8-10 Imile run test BMI CrFand BMI (M)
and theassaiations of (r=-0.161, p<0.061)
CrFwith obesty (BMI) CrFand BMI (F)
(r=-0.363, p<0.000)
VO,max and BF%
To determine the N-1235 (M) r=-0.511; p<0.0001
interdependence of some ) ) T (F) r=-0.584; p<-0.0001
Bunc (2006) BC variables and '\IA:Z?S 6-14 (5% inclined) VO max

VO,maxwith BC parameters in
NW are good predictors of AF
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First aqthor and Study Aim _Participants saple. Tests Outcomes Results
publication year Group Age

DBP (mm/Hg)
(0) 75.6+8.8
(NW) 69.5+8.8
p<0.001
SBP(mm/Hg)
To determine the (l(\l?K/ )111492?_.171
_ assoqiation and N-172 DBP p<0.061_
Schieletal. (2006) ~ _nteractions ktween 0-86 6-16 / SBP (O) BMI with SBP
BH, BW, BMI, and BP \y gg BMI (R2=0.26, B&a=0.52, p<0.001)
values in Oand NW e D'BP V\;Ih BHp ’
children and adescents (R?=0.22, Bea=0.48, p<0.001)
(NW) Age (Beta=0.32, p=0.01)
and BH (Beta=0.28, p=0.03)
with SBP (R=0.15)
BH (Beta=0.39, p<0.001) with
DBP (R=0.28)

(pre vs. after 3 months)
VO, peak(mL/kg/min)
24.6%6.37 vs. 29.446.05
(p<0.001)
HR (begin)(bpm)
6 min. walk test 111+11.4 vs. 99+11.1
12 min.walk/run (p<0.001)
test VO, peak HR (end) (bpm)
HR 172+14.9 vs. 167+14.9
(3 months, pre- (p<0.05)
post) 6min. walk test (m)
611+71.9 vs. 653+95.9
(p<0.001)
12min. walk/run ¢st (m)
1362+222.2 vs. 1673+363.6
(p<0.001)

To identify
predictors that
contribute to the
variability in th e N-64
Calderset al. (2008) distance M-44 10-18
achieved during &min. F-20
walk test or 1#in.
walk/run
testin O

(F) O vs. N\W
DBP (mm/Hg)
Pre 67+8 vs. 65+7 (p=0.46)
100%VQOmax 53+6 vs. 55+6
(p=0.22)
SBP(mm/Hg)
Pre 114+11 vs. 106+10
(p=0.009)
100%VQOmax 143+11 vs.
138+13(p=0.16)
VO,max (mL/kg/min)
33.35+5.3 vs. 36.73+7.12
N-104 (p=0.07)
To determine the M-56 ESM DBP HR 100% VQmax
: response of CV : ) SBP 197412 vs. 194+16 (p=0.52)
Carlettiet al. (2008) variables toacute ggg 11-15 (pre-post VO,max (M) Ovs. NW
physical exertion in O NW-52 measurerant) HR DBP (mm/Hg)
Pre 69+9 vs. 67+7 (p=0.38)
100%VQOmax 579 vs. 56 +7
(p=0.74)
SBP (mm/Hg)
Pre 120+14 vs. 109+10
(p=0.003)
100%VQOmax 15620 vs.
146+14(p=0.03)
VO,max (mL/kg/min)
36.24+7.2 vs. 42.616.6
(p=0.001)
HR 100% VOmax
195+12 vs. 195413 (p=0.97)
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First author and Study Aim _Participants saple Tests Outcomes Results
pubication year Group Age
O vs. NW
BMI (kg/m?)
23.8+1vs. 17.7+1.6 (p=0.0001)
T BMI DBP (mm/Hg)
N-30 (initial velocit DBP 72.8+7.9 vs. 71.349.1 (p=0.7)
To determine the effects M-16 of 2km/h 2mi>r/1 SBP SBP(mm/Hg)
Paschoaekt al. of obesity on HRV, BL ! : 114.6+8.5vs. 112.3+10.1
(2009) and physical capacity of F-14 9-11 and 0.Skm/h HR (p=0.3)
0O-15 incrementsevery VO, peak p=D.
% NW-15 subsequent METs HR (bpm)
minute) 84.8+11.2 vs. 80.2+7.4 (p=0.1)
VO, peak(mL/kg/min)
15.7 vs. 33.6
METs
4.5 vs. 9.6
O vs. NW
To analyze heart rate N-112 LF (ms)
Vanderleiet al dynamics in O by M-53 HR 260.1+183 vs. 384.4+211.7
(2010) ’ measuring sha- and F-59 8-12 / (LF/HE) (p<0.001)
long-term fractal 0O-51 HF (mS)
exponentand HRV NW-61 207.3+186 vs. 251.6+£155
(p<0.019)
VO,max (mL/kg/min)
(O) 40+2.8
(NW) 4712
. . (p=0.01)
comaizacen & 10 dieences vome  Sitigm
Ebaddlahzadeh amon% ;)3/ aicpants wih  M-766 7-11 1mile walk/run o (0) 25.1+2.9
(2012) different BMI (NW) 16.2+1.3
(p=0.01)
VO,max gadually decreased
with increasing BMI
12 weeks, 2x a
We(?ilt<r,lsst)smln VO,max (mL/kg/min)
' 47.5+6.5 vs. 51.3+6.3 (p<0.001)
It was a 12 week N-22 \t/)gﬁle(;gflllny VO max BMI (kg/m’)
Calcaterreet al. recreationalriaining M-13 9-16 rugby); 60-75% BMI 32.9+4.3 vs. 31.9+4.6 (p=0.002)
(2013) f dent o F9 maximal DBP DBP (mm/Hg)
programfor sedentary SBP 72.1+7.3 vs. 68.4+5.5 (p=0.12)
HR SBP (mm/Hg)
(pre-post 118.3+10 vs. 111+9.8 (p=0.04)
measuement)
O vs. NW
BMI (kg/m?)
The relationshipin PA  N-239 (6850 BMI 29.6:04 Vs.;[g./OZiO.Z (p<0.01)
. ! ) i o
Isiroset al. (2016) level andN(\:Ar/F in O and N(\)le?ZZ 10-13 revolutions per VOBFpé)ak 21.740.6 vs. 45.4+0.5 (p<0.01)
min.) 2 VO, peak(mL/kg/min)
89.36+1.6 vs. 116.95+1.7
(p<0.001)
(Mvs. F)
BMI (kg/m?)
23.24+1.93 vs. 22.62+1.84
. HR (bpm)
oo determine the 95.90+13.80 vs. 96.60+14.49
p between .
Zivkovic et al fitness paameters and N-103 BMI VO,max (mL/kg/min)
(2018) ' morphological M-40 7.04 / HR 44.51+1.18 vs. 43.29+1.32
L F-63 VO,max (R?=0.35, p<0.008) (R=0.30,
characteristics of 7 y ears
old O

p<0.051)

Children with brger body
dimensions hve lower CrF
values
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Participants saple
Group Age

First author and

publication year Tests Outcomes Results

Mvs. F
BMI (kg/m?)
26.92+3.74 vs. 26.58+3.47
BF%
42.87+5.04 vs. 45.65+5.87
VO, peak(mL/kg/min)
37.71+4.94 vs. 36.77+4.14
HR (bpm)
80.4+9.33 vs. 82.93+10.12
LF (ms)
1331.40+£1687.08 vs.
1260.57+1385.01
HF (mg)
1410.64+2945.46 vs.
1142.54+2316.98

Study Aim

T BMI
To determine the N-107 (4.8km/h, start at BF%
relationship between M-62 10.3+1.13 6% slope with  VO,peak
HR,HRV and CrFin O F-45 1% increment HR
every minute) (LF/HF)

Plaza-Floridoet al.
(2019)

HR is strongest predictor of CrF

(B=-0.222, B=0.111, p<0.001)
BMI (kg/m?)
22.42+3.14

BF%
33.03+7.54
VO, max (mL/kg/min)

44.68+8.74

To determine the
. correlation of BMI
Dosicet al. (2020) morphological M-198 7.11+0.38 / BF%
characteristics and VO,max

fitness parameters in O (R?=0.98, p<0.000) (R:0.95,

p<0.000)
(R?=0.81, p<0.000)
Mvs. F
BMI(kg/m?)
(0) 30.90+1.51 vs. 33.23+4
(NW) 19.42+0.9 vs. 19.1:2.28
(p=0.000)
VO, peak(mL/kg/min)
(0) 22.8+6.35 vs. 21.67+3.43
(NW) 30.24+4.46 vs.
29.72+9.37
(group, p=0.000; group_gender,
p=0.870)
HR (bpm)
(0) 91.62+4.20 vs. 81.12+25.57
col g i BMI (NW) 90.12+13.08 vs.
Physical fitness and N-31 VO, peak 03.12415.04

activities of daily living M-15 _ .
participationlimitations F-16 12-18 MET HR (group, p—0._144, group_gender,
in O and NW 0-15 MSWT bBP p=0.745)
adolesents NW-16 SBP DBP (mm/Hg)
(0) 5.14+9.30 vs. 10+14.06
(NW) 11.25+12.78 vs.
11.37+3.20
(group, p=0.342; group_gender,
p=0.546)
SBP(mm/Hg)
(O) 36.29+21.60 vs. 32+15.18
(NW) 33.12+14.12 vs.
38.12+11.08
(group, p=0.804; group_gender,
p=0.425)

Iskenderogliet al.
(2023)

VO,Peak is sigrficantly
associatedvith BMI

Legend: N—total number of participants; M—male; F—female; O—obese children; NW-normally weight children; HR—heart ratestoiBPbldiad
pressure; SBP—systolic blood pressure; BP—blood pressure; BW-body weight; BH-body height; BMI-Body Mass Index; bpm-besats @2xDni
cardiac autonomic dysfunction; VO2peak—peak oxygen consumption; T-treadmill; CE—cycle ergometer; VO2max—maximum oxygeioopnsumpt
VO2-resting oxygen uptake; CrF—cardiorespiratory fitness; QCT-Queen’s College Step Test; FBT—Fitnessgram Battery test;d@pdmtign;
BF%—body fat percentage; AF—aerobic fitness; PA—physical activity; CV-cardiovascular; ESM-ergospirometer, HRV-heart ikt Birididood

lipid level; METs—metabolic equivalent; LF—low frequency; HF-high frequency; MFT-Munich Physical Fitness Test; MSWT—-ModifikeoV&ilk

test; F—variation between sample means; p—statistical significas@@%; r—Pearson’s correlation coefficient.
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The treadmill was the most commonly usedhe strongest predictor of cardiovascular fithess. The heart
evaluation test (Loftiret al, 2001; Ekeluncet al, 2004; rhythm is regulated by the sympathetic nervous system, while
Bunc, 2006; Paschoed al, 2009; Plaza-Floridet al, 2019), both HR and BP are associated with sympathetic decline,
with the walking/running tests (Mot al, 2006; Calders whereas increased heart rate is associated with obesity
et al, 2008; Esmaeilzadeh & Ebadollahzadeh, 2012). As fdroftin et al, 2001; Martiniet al, 2001; Ekelunét al, 2004;
as the included variables are concerned, they are varioManderleiet al, 2010; Téllezt al., 2018). Thus, higher BP
BMI, BF%, VO,max, VQpeak, HR (both LF and HF) DBP, and HR with metabolic changes such as hyperinsulinemia,
SBP and METs. Additionally, evaluation tests, such asuglycemia, and dyslipidemia, are also associated with
Queen’s College Step Test (Chattergeal, 2005), cycle obesity (Martiniet al,, 2001; Schieét al, 2006). Increased
ergometer (Tsirost al, 2016), Modified Shuttle Walk test triglyceride values and a decrease in high density lipoprotein
and Munich Physical Fitness Test (Iskendereghl., 2022) (HDL), cholesterol and physical capacity are accompanied
were used. Furthermore, there were two longitudinal studidsy;, an increase in obesity (Paschehl, 2009). Likewise,
that lasted for 12 weeks (Caldetsal, 2008; Calcaterrat by revealing the significant relation between BP and BMI
al., 2013), while the other 17 included studies were cros@He et al, 2000; Schiekt al, 2006), these results are in
sectional. accordance with other study results (Gundogdu, 2008; He

et al, 2008), whereas SBP only (ldeal, 2000) is related

to BMI (Gundogdu, 2008; Het al, 2008). Regardless of
DISCUSSION the fact that these results were presented in normally weight

participants, in those terms, only tdeal. (2000), can be

relatable. In regard to the previous, Reinehal (2005),

The primary aim of this study was to gather availabldiscovered that children above the age of 12 had a slightly
data published after the 2000s, on cardiovascular fitnessifmtreased risk of hypertension, most likely due to the impact
normal weight and obese children and adolescents. Basddhe obesity duration. This means that a slight disturbance
on the data, the secondary aims were to identify the mastBP in children and adolescents would have huge public
used outcomes and to determine the differences lealth consequences in terms of avoiding hypertension and
cardiovascular fitness in the mentioned populations. Basedrdiovascular disease in the future @tial, 2008).
on the analysis of included studies, the findings suggests
that normal weight participants present better resultsinterms ~ We have identified thatO,max values were lower
of BMI, BF%, VOmax, VQpeak and METs, compared toin obese children, because the fat mass represents a burden
the obese participants, while the values of resting heart réte the heart when taking in the oxygen, as well as
(HR) is presented inconsistently. transporting oxygen, which leads to impaired aerobic

capacity (Mota et al, 2006; Esmaeilzadeh &

The body composition of children and adolescentsbadollahzadeh, 2012; Alagesan & Brite Saghaya Rayna,
goes through various metabolic changes that provide us wai20). The results by Arat al. (2007), have shown a
information about the future growth and developmenstatistically significant relationship betwe#¢®,maxand the
Adipose tissue is endocrinologically active and involved inutritional level that obese children had low&d max
the interaction between adipocytokines, insulin, and sexalues, where obesity was more prevalent in females than
steroid hormones, thereby influencing cardiovascular fithegssales (8 % and 5 %, respectively). This could be expected,
and metabolic processes (Bunc, 2006). In that regaiokecause of the fact that females have a greater BF% than
Pantelic (2017) considers that excess fat tissue is an obstankdes, and deposit it in a different manner, with more adipose
to developing fitness abilities and motor tasks, which is itissue in the hips and thighs (Manolopouétsal, 2010;
accordance with another studies (Zivkastial, 2018; Dosic Karastergiowet al, 2012). There may be a potential link
et al, 2020), who have identified that children with highewith other published studies (Parikhal, 2018; Aroraet
fat mass have worse results in cardiovascular enduranak, 2021) as well, who have stated that children with higher
leg strength, flexibility, and running speed. Hence, overalisceral fat had lower aerobic fitness than those with normal
BMI values are significantly associated withvisceral fat. Regardless of the fact that Dadial (2021),
cardiorespiratory fitness, and therefore, multiple includeliave revealed the influence of body mass oprivéXx in 8.9
studies have confirmed this statement (Mettal, 2006; years old boys only, we can assume that there could be gender
Paschoakt al, 2009; Esmaeilzadeh & Ebadollahzadehdifferences, but further confirmations are needed.

2012; Tsiroset al, 2016).
After a three-month study with the application of

Some authors (Plaza-Floridt al., 2019; Alagesan physical activity positive effects in obese children were
& Brite Saghaya Rayna, 2020) suggests that HR is onesifown - an increase in \J@eak, a decrease in HR and a
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slight increase in vital capacity, lung function, and residualnified measurements of cardiovascular parameters in
volume (Calderst al, 2008) VO, maxin studies by Ekelund normal weight and obese children and adolescents.

et al (2004), was higher in men in both groups, but with

appropriate adjustments, neither group differed. In terms of

VO, peak being relative to mass, it was 50 % lower in obeSAPRIC, I.; STANKOVIC, M.; SPIRTOVIC, O;
children, and with several adjustments for mass and heigfQROVIC, M.; MUJANOVIC, D.; MOJSILOVIC, Z.;

they were 10-11 % lower in obese females than in normatffLASKA, I & ZILIC-FISER, S.  Condicion cardiovascular
weightfemles (Lofie al 2001 Clcatereal, 2019, <1108 S0ESeaes con b oy oo Una vy
Gender impacts daily gctlvny performance, with obesfétl 3. Morphol.. 41(61822-1862, 202;

female adolescents doing worse than non-obese femaqe

adolescents. Peripheral muscular strength, endurance, power  ResUMEN: El objetivo principal fue recopilar datos
and cardiorespiratory fitness, measures of physical fitnesgsponibles publicados después de la década del 2000 sobre la
are severely impacted and the involvement of adolescestdicion cardiovascular en nifios y adolescentes con peso
with obesity diminishes owing to limitations in physicalnormal y obesos. En base a estos datos, los objetivos secundarios
function and sports, happiness and their overall functioffigeron identificar los resultados mas utilizados y determinar las
(Iskenderogltet al, 2022). Likewise, obese children havéiiferepcias en Ia} cgndicién cardiovasculqr en las poblaciones
poor relative oxygen consumption, which suggests tha}enmonadas. Siguiendo las recomendaciones de PRISMA, se

. . realizaron busquedas en multiples bases de datos: Google
reduced oxyge.n use by ad_lpose tissue reducl:ez*sn\s(@. .. Scholar, PubMed, Cochrane Library, ProQuesty Research Gate,
Therefore, the implementation of regular physical activit

- 8 3 ) ¥on criterios de inclusion adicionales: estudio original publicado
contributes to the preservation of cardiovascular fitness, inglés, nifios y adolescentes con peso normal y obesidad como
More research is needed to determine the effects of fun afdestra participante, estudios que hayan evaluado enfermedades
appropriate activities or exercise treatments, cardiovascutairdiovasculares, parametros de condicion fisica y estudios con
risk factors in obese children and adolescents. el estado nutricional de los participantes. Se identificaron un
total de 19 estudios, con un total de 4.988 participantes incluidos

We are aware of the fact that there is a scarce numi§gnto obesos como con pesemal), siendo las variables mas
gmunes: IMC, %BF, V@nax, VQpico, FC, PAD, PASy MET.

of included studies, regardless of the fact that this topic 1 z
popular and commonly known, this is a main stud eneralmente, los parnmpqnte; con peso normal han presentado
o o Lo ejores resultados en términos de IMC, %BF, Méx,
limitation. Additionally, the stu_dy_ faced I|m|_ta_t|ons due to. "’\/Ozpeak y MET, mientras que los valores de FC sé presentan
broad age range and the omission of participants’ previogg manera inconsistente. Independientemente de la deficiencia
physical activity levels. de estudios en las Ultimas dos décadas, existen diferencias en
las poblaciones mencionadas. Estudios futuros deberian
centrarse en incluir tecnologia que llegue a adolescentes y
CONCLUSION familias para la prevencion del sobrepeso y la obesidad y avances
en las mediciones estandar del sobrepeso y la obesidad juvenil,
asi como para la creaciéon, adaptacién y validacién de
In regard to the study aim, a total of 19 studies Weljfgstrumentos de med“:“"”: (;omo bu?n marco para di.r?CCiones
. . ; . . . Uturas, se necesitan mediciones mas concisas y unificadas de
included in the systematic review. Likewise, the mo%s parametros de la condicién cardiovascular en nifios y
commonly used tests are BMI, BF%, HR, ¥i@x, VOpeak  aqolescentes con peso normal y obesos.
and METs. Obese children have lower relative oxygen
consumption, implying that decreased oxygen utilization by PALABRAS CLAVE: Resistencia; Aerobica;
adipose tissue affects V@ax and METs as well. The Anaerébica; Sobrepeso; Joven.
normally weight participants performed better in terms of
BMI, BF%, VO,max, VQpeak and METs than the obese
participants, while HR values were inconsistently representdEFERENCES
so we could not draw any deeper conclusions. Also, further
studies should focus on separating treatments by age aadesan, J. & Brite Saghaya Rayna, A. Effect of moderate-intensity aerobic
; ; exercise in the form of interactive video dance gameon BMI and VO2
gI‘OL.J.pS, InCIUdmg.the technolqu that r?aChes teens andmax among overweight children between 9 to 14?ymﬂmn J. Public
families for overweight and obesity prevention, advancements ¢t res. Dev., 11(43-26, 2020.
in standard measurements for juvenile overweight and obesiiy, 1.; Moreno, L. A.; Leiva, M. T.; Gutin, B. & Casajus, J. A. Adiposity,
are required, as well as for the creation, adaption and vaIidationghysicgbact_itviwé_land Sphysical fistnesizga?fnzgoggildren from Aragon,
H H H H H ain. esl lver rng), -24, .
of measuring instruments for children who are at high risk g\fmraF” o Khodz;pur’ 4 ,3; Pg;t”’ S(ﬂ)g o a6 M. Comparison of
obesity. The current study provides a solid framework for

) . ’ cardiopulmonary fitness among obese and nonobese school children.
future directions, such afe need for more concise and J. clin. Diagn. Res., 15(1@C01-CCO05, 2021.
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