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Abstract

The purpose of this study was to assess the effects of two different exercise doses on cardiometabolic risk factors
in overweight children. Participants were randomly assigned to either moderate-intensity high-frequency
exercise or vigorous-intensity low-frequency exercise for a total duration of 6 weeks. The moderate-intensity
high-frequency group (n = 5) participated in 30 sessions, which were set at 40% — 60% of heart rate reserve. The
vigorous-intensity low-frequency group (n = 7) participated in 18 sessions, which were set at 60% — 80% heart
rate reserve. The results showed that fasting glucose level (- 6.79%, p < 0.13) responded better to moderate-
intensity high-frequency exercise whereas vigorous-intensity low-frequency exercise induced greater
improvements in systolic blood pressure (- 5.98%, p < 0.23) with a mean change of -6.4 mmHg. This study
showed that two different exercise doses improved selected cardiometabolic variables in overweight children.
Hence, this study provides exercise recommendations for achieving specific cardiometabolic health benefits in
overweight children.
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Introduction

The percentage of overweight primary school children in South Africa increased from 1.2% in 1994 to
13% in 2004 (Armstrong et al., 2011). Although morbidity from obesity-related disorders (e.g. cancer,
congestive heart failure, pulmonary embolism, chronic renal failure, and depression) generally manifests during
adult years, the pathological processes begin during pediatric years (Guillaume et al., 1997; Shalitin et al., 2009;
Gutin & Owens, 2011). The NAHSIT-ESC (Nutrition and Health Survey in Taiwan Elementary School
Children) survey reported that obese children have higher blood pressure, triglyceride levels, low-density
lipoprotein cholesterol, uric acid, and serum glutamic pyruvic transaminase levels when compared with normal
weight children (Chu, 2005; Chu & Pan, 2007). The prevalence of children leading sedentary lifestyles has
increased over the years, and a variety of environmental factors have contributed to this problem. Two key
environmental factors that have fueled the obesity epidemic are diets rich in fat and processed carbohydrates as
well as physical inactivity (Shalitin et al., 2009). Regular physical activity (PA) lowers the prevalence of
cardiometabolic disease risk factors (Sattelmair et al., 2011). The progression and associated complications of
the disease is best modified during early years (Barbeau et al., 2007). A range of substantial health benefits is
associated with accumulating 150 minutes of moderate-intensity or 75 minutes of vigorous-intensity PA per
week (ACSM, 2010). Classification of the required amount of PA is possible when considering the metabolic
equivalent of activities, though restrictions exist when assigning energy costs in children (Spadano et al., 2003;
Warburton, Nicol, & Bredin, 2006; Bushman, 2012). Several studies question the effectiveness of the
recommended PA guidelines for children in preventing cardiovascular disease risks (Andersen et al., 2006; Gutin
& Owens, 2011). An observational study suggests that 90 minutes of moderate-intensity PA per day is necessary
to prevent insulin resistance in children (Andersen et al., 2006). In contrast, meta-analysis revealed that
vigorous-intensity PA is more effective in modulating biomarkers and is associated with greater improvements
in fitness and fat percentages in youth compared with moderate-intensity PA (Gutin & Owens, 2011).

The global obesity epidemic will likely result in the prevalence of cardiometabolic disease risk factors
manifesting at younger and younger ages, yet little evidence is available on the particular exercise prescription
for reducing cardiometabolic disease risk factors in children. Therefore, the current study sought to investigate
the effect of 2 different exercise doses on cardiometabolic disease risk factors in overweight children.

Materials & Methods
Participants A convenience sample of twelve (nine male, three female) 11-13-year-old children were recruited
from the Zululand area in South Africa. Nine participants were Caucasian, and 3 were African. Participants were
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screened prior to the inclusion in the study to ensure that the requirements of being classified as overweight were
met (Heber, 2002). Participants taking chronic medications that are known to affect heart rate/pulmonary
function were excluded. The study was approved by the Ethics Committee of the Faculty of Science &
Agriculture at the University of Zululand, South Africa. Signed informed assent and consent forms were
obtained from the participants and parents or guardians of the participants.

Instruments and Measurements

Data collection took place over three consecutive days. Post-measurements were taken within a week after the
participants completed the exercise programs.

Target Heart Rate

Target heart rate was measured continuously using a polar heart rate monitor during the exercise programs. This
ensured the set target heart rate ranges for the respective exercise groups. More specifically, the target heart rate
ranges were calculated using the Karvonen method with heart rate reserve (HRR), accounting for individual
resting heart rate. Resting heart rate was measured in a private classroom after sitting quietly for 5 minutes. The
target heart rate range of the moderate-intensity high-frequency (MIHF) group was calculated at 40% — 60% of
HRR, and that of the vigorous-intensity low-frequency (VILF) group was set at an intensity range of 60% —
80%. Alarms were set on polar watches to denote deviancy of intensity.

Resting Blood Pressure

Blood pressure was assessed manually using a Nantong Honsun (Co. Ltd, China) sphygmomanometer and
stethoscope. Measurements were recorded in millimeters of mercury (mmHg). Blood pressure was assessed in a
seated position after participants rested quietly for 5 minutes.

Fasting Glucose & Total Cholesterol

Fasting blood glucose and total cholesterol levels were measured using an Accu-chek® Performa (Roche
Diagnostics, Germany) system early in the morning after fasting for >10 hours (ACSM, 2010). Samples were
obtained via finger prick.

Anthropometric Measurements

Stature and body mass of the participants were measured using a stadiometer and a digital metric scale to the
nearest 0.1 cm and 0.1 kg respectively. BMI percentile was calculated for the participant inclusion criteria. A
measuring tape was used to obtain waist and hip circumferences to the nearest 0.1 cm (ACSM, 2010).
Participants were bare footed and dressed in PE attire (lightweight shorts and collar shirts).

Cardiorespiratory fitness

Participants completed the 20-meter shuttle run test to obtain indirect VO, values (Leger et al., 1988).
Participants were encouraged and guided through the test up to the point where they could not complete the
specific level of the test. The latter was recorded on individual data sheets immediately after the level failure.
The formula for estimating VO, peak was calculated as VO, peak = 31.025 + 3.238 Speed (km/h) — 3.248 Age
(years) + 0.1536 Speed x Age (Leger et al., 1988).

Exercise Program Protocols

The moderate-intensity high-frequency (MIHF) exercise was set at 40% - 60% of HRR and consisted of 30
sessions (5 days/wk). The vigorous-intensity low-frequency (VILF) exercise entailed 18 sessions (3 days/wk) set
at 60% - 80% of HRR. Both 6-week exercise protocols were a combination of cardiorespiratory and body weight
resistance activities that lasted 40 minutes in total. Each session was divided into warm-up, cool-down and work-
out periods. All sessions were conducted on the sports field at the school after school hours. Sessions were
moved to the school hall in the event of bad weather. Each participant was fitted with a polar heart rate monitor
before the start of the exercise session. Table 1 outlines the specific activities that were included within the
exercise protocols (McKenzie et al., 2000). Exercise activities and volumes (work: rest, repetitions and duration)
that are shown in the table are estimated and were adjusted according to target heart rates and motivation/interest
of participants.

Table 1. Overview of 6-Week Activities.

WEEK MIHF GROUP (40% - 60% HRR) VILF GROUP (60% - 80% HRR)

1 Climbing steps (5 x 2; 30 s rest)

Gallop 10m (5 x I, 15 s rest)

Hula hoop (1 min x 3; 30 s rest)

Lunges (5 with each leg x 2; 30 s rest)
Crunches (20 x 3; 30 s rest)

Leg lifts (20 with each leg x 2; 30 s rest)
One hundreds (100 counts x 2; 30 s rest)
Ladies push-ups (8 x 2; 30 s rest)

Pelvic lifts (20 x 2; 15 s rest)

Skipping rope (20 s x 3; 30 s rest)

Jumping jacks (15 jumps % 5; 15 s rest)
Hop on one leg between rugby goal posts
(One leg there, other leg back * 3; 15 s rest)
Sprint 10m (5 X I; 10 s rest)

Jump 10m (5 x 1, 10 s rest)

Squats (10 x 4, 15 s rest)

Crunches (20 x 3; 30 s rest)

Cross over crunch (10 x 2; 30 s rest)
One hundreds (7100 counts x 2; 30 s rest)
Leg lifts on a side (20 x 2; 30 s rest)
Ladies push-ups (8 x 2; 30 s rest)

Plank (30 s % 2; 30 s rest)

Skipping rope (30 s x 5; 30 s rest)

2 BOOTCAMP WEEK (15 reps 3 sets) BOOTCAMP WEEK (20 reps 4 sets)
Rest 2 min between sets Rest 1 min between sets
Squats Squats
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Fast feet

Twist bend knee sit up
Burpies

Arm lifts

High knees

Side bends

In and out hops

Floor swimming

Fast feet

Twist bend knee sit up
Burpies

Arm lifts

High knees

Side bends

In and out hops

Floor swimming

Kick buttock Kick buttock
Walking lunges Walking lunges
Scissor jumps Scissor jumps

Jumping Jacks (15 x 3; 30 s rest)

1-Leg jumps on a spot (15 x 1; 15 s rest)
Hula hopscotch (5 min, 30 s rest)

Squats (8 x 2; 30 s rest)

Heal taps (20 x 2; 30 s rest)

Side plank (20 s x 2; 30 s rest)

Zigzag running (2 min, 30 s rest)

Bridge hold (30 s x 4; 30 s rest)

Tricep dips on chair (8 x 2; 30 s rest)
Crunches 45° arms (20 x 2; 30 s rest)

Jumping Jacks (15 x 5; 15 s rest)

1-Leg jumps on a spot (15 x 2; 10 s rest)
Hula hopscotch (2 min x 3; 10 s rest)
Squats (8 x 2; 15 s rest)

Heal taps (20 x 3; 10 s rest)

Side plank (20 s x 2; 10 s rest)

Zigzag running (2 min *x 3; 10 s rest)
Bridge hold (30 s x 4; 10 s rest)

Tricep dips on chair (8 x 2; 15 s rest)
Crunches 45° arms (20 x 2; 15 s rest)

Agility T-run (4 sets; 45 s rest)
10m Ladder run for (5 min)

10m Hula hoop hurdles (5 min)
Builders and bulldozers (7 min)
Freeze and go (4 sets)

Climbing stairs (3 min, 1 min rest)

Agility T-run (6 sets; 30 s rest)
10m Ladder run for (7 min)

10m Hula hoop hurdles (7 min)
Builders and bulldozers (10 min)
Freeze and go (6 sets)

Climbing stairs (5 min, 1 min rest)

Toss bean bag in air and catch it (3 min)
Crust & Crumbles (7 min)

Frog jumps, Grandpa walk, Crab sidewalks (7 min)
Quiz (Star jumps, Burpies) (7 min)
High knees

Kick bum

Jog

Grapevine

Fast feet sideways

Sprint

Run backwards

Toss bean bag in air and catch it (5 min)
Crust & Crumbles (10 min)

Frog jumps, Grandpa walk, Crab sidewalks (8 min)
Quiz (Star jumps, Burpies) (10 min)
High knees

Kick bum

Jog

Grapevine

Fast feet sideways

Sprint

Run backwards

Circuit training (10 min)

Resistance bands-leg lifts, ball-lift from ground to
sky SLOWLY, weights-bicep curls, mat-crunches
Moving around the track 7 m X 7 m (5 min)
Jogging

Aerobic bowling

Star jumps, scissor jump (8 min)

Jump back and forth over rope (10 jumps each)
Ocean wave, snake in the grass

Four lines (5 min)

1,2,3,4

Circuit training (10 min)

Resistance bands-leg lifts, ball-lift from ground to sky

FAST, weights-bicep curls, mat-crunches
Moving around the track 10 m x 10 m (5 min)
Sprinting

Aerobic bowling

Star jumps, burpies (8 min)

Jump back and forth over rope (20 jumps each) Ocean

wave, snake in the grass
Four lines (10 min)
1,2,3,4

Data Analysis

Descriptive data are expressed as means, standard deviations (SD) and percentage change. Pearson
Correlation Coefficients were used to assess associations between variables. The Mann-Whitney U test was
utilized to compare measurements between the two exercise groups and the Wilcoxon signed-rank test was
calculated to determine pre and post-intervention measures within each group. Significance was set at p < 0.05
using GraphPad Prism® (GraphPad Software. Inc., CA, USA).

Results

Five (n = 5) participants completed 30 sessions of MIHF, and seven (n = 7) participants completed 18
sessions of VILF. The main findings of this study showed that two different exercise doses elicited specific
cardiometabolic benefits in overweight children. Fasting glucose level (- 6.79%, p < 0.13) responded better to
MIHF, whereas VILF provided greater improvements in systolic blood pressure (- 5.98%, p < 0.23). Mean
values and percentage change are presented in table 2.
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Table 2. Pre-post changes in CMD risk factors in participants.

Variables MIHF Group (n=5) VILF Group (n=7)
Pre test Post test % P Pre test Post test % P
Mean+SD | Mean <+ | Change Mean +SD | Mean £+ SD Change
SD
BM (kg) 76.1+12.93 | 75.6 + | -0.66% 0.44 | 76.11 + | 77.31 + | 1.58% 0.23
13.85 19.01 20.43
BMI (kg/m®) 31.05+5.05 | 30.85 + | -0.64% 0.44 | 299+497 | 3034+548 | 1.47% 0.22
5.37
WC (cm) 91.60 + | 84.2 + | -8.08% 0.06 | 91.14+9.62 | 86.14£12.85 | -5.49% 0.03*
10.01 10.03
HC (cm) 107 +7.97 103.4 + | -3.36% 0.13 | 105.9+12.5 | 101.4 + | -4.25% 0.09
7.64 12.53
SBP (mmHg) 110.60 + | 108£9.27 | -2.35% 0.63 | 107.1 + | 100.7 + | -5.98% 0.23
8.53 10.82 10.56
DBP (mmHg) 72 +10.30 68.8 + | -4.44% 0.63 | 68+7.30 61.71 £10.8 | -9.25% 0.23
10.35
FBG (mmol/L) 442+0.28 | 4.12+0.30 | -6.79% 0.13 | 4.67+£0.67 | 436+0.44 -6.64% 0.06
TC (mmol/L) 4.25+0.41 4.52+£0.69 | 6.35% 031 | 442+0.60 | 4.59+0.59 3.85% 0.47
VOomax 39.17£2.58 | 40.68 + | 3.71% 025 | 41.16 £3.65 | 41.89+3.95 | 1.74% 0.62
(ml/kg/min) 348

BM: body mass; BMI: body mass index; WC: waist circumference; HC: hip circumference SBP: systolic blood
pressure; DBP: diastolic blood pressure; FBC: fasting blood glucose; TC: total cholesterol; VOy.x: maximal
volume of oxygen. *significant reduction set at p < 0.05.

Discussion

The purpose of this study was to determine if two different exercise doses would impact differently on
cardiometabolic disease risk factors in overweight children.

Pearson correlations shown in table 3 show that participants with high body mass and body mass index presented
lower fitness levels, higher-waist circumference, -blood pressure, -total cholesterol and -fasting blood glucose.
CRF is known to increase mortality in adults, though there is a the lack of research in children. CRF is a variable
that can be easily modified with physical activity interventions.

Table 3. Pearson Coefficient Correlation between Body Mass (kg) and Body Mass Index (kg/m?) at baseline for
n = 12 participants.

VOimax SBP DBP (mmHg) | FBG TC WC (cm)
(ml/kg/min) (mmHg) (mmol/L) (mmol)
BM (kg) -0.24 0.2 0.36 0.13 0.72 0.94
BMI (kg/mz) -0.48 0.34 0.23 -0.08 0.5 0.86

BM: body mass; BMI: body mass index; WC: waist circumference; DBP: diastolic blood pressure; SBP: systolic
blood pressure; TC: total cholesterol; FBC: fasting blood glucose; VO,.: maximal volume of oxygen.

Waist circumference and cardiorespiratory fitness were improved by -8.08% and 3.78%, respectively, in
the MIHF group. These improvements were associated with marginal reduction in body mass (-0.5 kg).
Interestingly, the VILF group showed a slight increase in body mass (1.2 kg), yet still showed improvements of -
5.49% and 1.76% for the same variables. Research has indicated that girls (>37 ml/kg/min) and boys (>42.1
ml/kg/min) with higher cardiorespiratory fitness levels were 3.09 and 2.42 times, respectively, more likely to
have a lower metabolic disease risk profile (Ruiz et al., 2007).

Maximal volume of oxygen, an indirect measurement of cardiorespiratory fitness, showed an inverse
correlation with body mass (r = -0.27) and body mass index (r = -0.48). A cross sectional study has established
significant inverse associations with cardiorespiratory fitness and the clustering of metabolic risk factors in
children (Machado-Rodrigues et al., 2014). Several studies have investigated the independent values of
cardiorespiratory fitness, body mass index and waist circumferences for predicting cardiometabolic risk in
children (Buchan et al., 2015; Burgos et al., 2015). The body mass index and waist circumference changes were
most evident due to the clustering of cardiometabolic risk with body mass index, which is described as the main
predictor in Brazilian children (Burgos et al., 2015). This is consistent with strong to very strong associations
found with body mass in the current study for total cholesterol (r = 0.72) and waist circumference (r = 0.94).
Weaker associations were reported with SBP (r = 0.2), DBP (r = 0.36) and FBG (r = 0.13). SBP (r = 0.34)
showed stronger association with body mass index.

281

JPES®  www.efsupit.ro




VAN BILJON ANNEKE & SEMPLE STUART

While most variables showed a trend towards improvement, the increases in total cholesterol and body
mass were observed in the groups. Similar increases in triglycerides in overweight/obese children were found
after an 8-week exercise program (Patel et al., 2015). The latter study concluded that the growth-related
increased lipid mobilization during puberty was a critical contributing factor for this finding. It appears that
serum cholesterol levels are more likely to change with a combination of diet and exercise interventions in obese
children (Christiansen et al., 2010). A 6-week combined intervention program improved total cholesterol with a
mean reduction of -0.8 mmol/L in obese girls and -0.88 mmol/L in obese boys (Luo et al., 2013).

Both exercise groups demonstrated modest improvements of blood pressure. This change seems to be a
more pronounced in the VILF group. The mean systolic blood pressure change for participants in this group was
-6.4 mmHg. In the same group, mean diastolic blood pressure was reduced from 68 mmHg to 61.71 mmHg. A
systematic analysis of nineteen studies that evaluated the effect of childhood obesity prevention programs
(physical activity, diet and their combinations) observed an average reduction of -1.64 mmHg in SBP and -1.44
mmHg in DBP (Cai et al., 2014). The MIHF group achieved similar reductions of -2.6mm Hg in SBP and -3.2
mmHg in DBP. Clinical studies suggest that even a small reduction in blood pressure has beneficial effects on
reducing cardiovascular disease morbidity and mortality (Kelley & Kelley, 2000). A decrease in systolic blood
pressure by 5 mmHg, reduces deaths from stroke by 14% (Whelton, He, & Appel, 2002).

Research suggests that large amounts of exercise are not required for improving metabolic profiles
when lower volumes can achieve similar reductions and are more convenient for overweight children (Chen,
Roberts & Barnard, 2006). The modest changes observed in cardiometabolic risk factors in this study are
supported by meta-analyses that investigated the effects of exercise in children (Cai et al., 2014; Shaibi et al.,
2015). In the current study, it was interesting to note that cardiorespiratory fitness induced improvements in SBP,
DBP, WC and FBG without significant weight loss. Research acknowledges cardioprotective benefits of exercise
interventions but points out that slight modifications in traditional risk factors alone cannot explain this benefit
(Green et al., 2011). Subclinical changes induced by exercise provide further explanation for reduced disease
risk with marginal clinical improvements. The focus on clinical markers as the primary inclusion criteria for
exercise intervention studies can underestimate subclinical events of atherosclerosis that occurs in children
(Barlow, 2007; Shaibi et al., 2015). More attention should be given to screening and monitoring subclinical
markers during exercise interventions.

The absence of monitoring average target heart rates and energy expenditure per session are major
limitations that will be useful to address in future studies. Furthermore, the small sample size, indirect
measurement of cardiorespiratory fitness and the lack of dietary control limit the validity of assumptions that are
made in this study. Lastly, it is difficult to say which exercise variable (frequency and intensity) induced the
most benefits.

Conclusion

Despite the limitations, this study suggests that MIHF and VILF exercise protocols may impart
favorable changes on selected cardiometabolic disease risk factors. The lack of statistical significance underlies
percentage changes that taken together may confer clinical benefits for children. This needs to be confirmed
using larger sample sizes and a non-exercising control group. The latter may see us advocate for programs that
include a combination of exercise doses to produce the most meaningful outcomes.

References

American College of Sports Medicine. (2010). ACSM’s Guidelines for Exercise Testing Prescription. 8" ed.
Baltimore: Lippincott Williams & Wilkins.

Andersen, L.B., Harro, M., Sardinha, L.B., Froberg, K., Ekelund, U., Brage, S., Anderssen, S.A. (2006). Physical
activity and clustered cardiovascular risk in children: a cross-sectional study (The European Youth Heart
Study). Lancet, 368(9532), 299-304.

Armstrong, M.E.G., Lambert, M.I., Lambert, E.V. (2011). Secular trends in the prevalence of stunting,
overweight and obesity among South African children (1994-2004). European Journal of Clinical
Nutrition, 65(7), 835-840.

Barbeau, P., Johnson, M.H., Howe, C.A., Allison, J., Davis, C.L., Gutin, B., Lemmon, C.R. (2007). Ten months
of exercise improves general and visceral adiposity, bone, and fitness in black girls. Journal of Obesity,
15(8), 2077-2085.

Barlow, S. (2007). Expert committee recommendations regarding the prevention, assessment, and treatment of
child and adolescent overweight and obesity: summary report. Journal of Pediatrics, 120, S164-S192.

Buchan, D.S., Boddy, L.M., Young, J.D. et al. (2015) Relationships between cardiorespiratory and muscular
fitness with cardiometabolic risk in adolescents. Research in Sports Medicine, 23(3), 227-239.

Burgos, M.S., Possuelo, L.G., Valim, Renner, A.R., Tornquist, L., Tornquist, D., Gaya, A.R. (2015). Obesity
parameters as predictors of early development of cardiometabolic risk factors. Ciéncia & Saude Coletiva,
20(8), 2381-2388. Pubmed doi:10.1590/1413-81232015208.11672014.

282

JPES®  www.efsupit.ro



VAN BILJON ANNEKE & SEMPLE STUART

Bushman, B.A. (2012). Wouldn’t you like to know: how can I use METs to quantify the amount of aerobic
exercise? ACSMs Health and Fitness Journal, 16(2), 5-7. HFJ doi: 10.1249/01.FIT.0000413045.15742.7b

Cai, L., Wu, Y., Wilson, R.F., Segal, J.B., Kim, M.T., Wang, Y. (2014). Effect of childhood obesity prevention
programs on blood pressure: a systematic review and meta-analysis. Circulation, 129(18), 1832-1839.

Chen, A.K., Roberts, C.K., Barnard, R.J. (2006). Effect of a short-term diet and exercise intervention on
metabolic syndrome in overweight children. Metabolism — Clinical and Experimental, 55, 871-878.

Christiansen, T., Paulsen, S.K., Bruun, J.M., Pedersen, S.B., Richelsen, B. (2010). Exercise training versus diet-
induced weight-loss on metabolic risk factors and inflammatory markers in obese subjects: a 12-week
randomized intervention study. American Journal of Physiology - Endocrinology Metabolism, 298(4),
E824-ER&31.

Chu, N.F. (2005). Prevalence of obesity in Taiwan. Obesity Reviews, 6:271-274.

Chu, N.F., & Pan, W.H. (2007). Prevalence of obesity and its comorbidities among schoolchildren in Taiwan.
Asia Pacific Journal of Clinical Nutrition, 16(S2), 601-607.

Green, D.J., Spence, A., Halliwill, J.R., Cable, N.T., Thijssen, D.H.J. (2011). Exercise and vascular adaptation in
asymptomatic humans. Experimental Physiology, 96(2), 57-70.

Guillaume, M., Lapidus, L., Bjorntorp, P., Lambert, A. (1997). Physical activity, obesity, and cardiovascular risk
factors in children: the Belgian luxembourg child study ii. Obesity Reviews, 5(6), 549-556.

Gutin, B., & Owens, S. (2011). The influence of physical activity on cardiometabolic biomarkers in youths: a
review. Pediatric Exercise Science, 23(2), 169-185.

Heber, D. (2002). Non-prescription weight-loss products. In: Bessesen DH, Kushner R, editors. Evaluation and
Management of Obesity. Philadelphia: Hanley & Belfus; P.89-95.

Kelley, G.A., & Kelley K.S. (2000). Progressive resistance exercise and resting blood pressure: a meta-analysis
of randomized controlled trials. Hypertension, 35, 838-843.

Leger, L.A., Mercier, D., Gadoury, C., Lambert, J. (1988). The multistage 20-meter shuttle run test for aerobic
fitness. Journal of Sports Sciences, 6, 93-101.

Luo, B., Yang, Y., Nieman, D.C., Zhang, Y., Wang, J., Wang, R., Chen, P. (2013). A 6-week diet and exercise
intervention alters metabolic syndrome risk factors in obese Chinese children aged 11-13 years. Journal of
Sport Health Sciences, 2(4), 236-241.

Machado-Rodrigues, A.M., Leite, N., Coelho-e-Silva, M.J. et al. (2014). Independent association of clustered
metabolic risk factors with cardiorespiratory fitness in youth aged 11 — 17 years. Annals of Human
Biology, 41(3), 271-276.

Mckenzie, T.L., Armstrong, C.A., Sallis, J.F., Rosengard, P.F., Condon, S.A., Bernal, R.F. (2000). SPARK
physical education program. San Diego, CA: San Diego State University Foundation.

Patel, S.J., Hanks, L.J., Ashraf, A.P., Gutierrez, O.M., Bamman, M.M., Casazza, K. (2015). Effects of 8 week
resistance training on lipid profile and insulin levels in overweight/obese pre-pubertal boys- a pilot study.
Journal  of Diabetes Research &  Clinical =~ Metabolism, 4(2), 8. Available from:
http://www.hoajonline.com/jdrcm/2050-0866/4/2.

Ruiz, J.R., Ortega, F.B., Rizzo, N.S., Villa, 1., Hurtig-Wennl6f, A., Oja, L., Sjostrom, M. (2007). High
cardiorespiratory fitness is associated with low metabolic risk score in children; The European Youth
Heart Study. Pediatric Research, 61,350-355.

Sattelmair, J., Pertman, J., Ding, E.L., Kohl, IIT H.W., Haskell, W., Lee, .M. (2011). Dose response between
physical activity and risk of coronary heart disease: a meta-analysis. Circulation, 142(7), 789-795.

Shaibi, G.Q., Ryder, J.R., Kim, J.Y., Barraza, E. (2015). Exercise for obese youth: refocusing attention from
weight loss to health gains. Exercise and Sport Science Reviews, 43(1), 41-47.

Shalitin, S., Ashkenazi-Hoffnung, L., Yackobovitch-Gavan, M. et al. (2009). Effects of a twelve-week
randomized intervention of exercise and/or diet on weight loss and weight maintenance, and other
metabolic parameters in obese preadolescent children. Hormone Research, 72(5), 287-301.

Spadano, J.L., Must, A., Bandini, L.G., Dallal, G.E., Dietz, W.H. (2003). Energy cost of physical activities in
12-y-old girls: MET wvalues and the influence of body weight. International Journal of Obesity and
Related Metabolic Disorders, 27(12), 1528-1533.

Warburton, D.E.R., Nicol, C.W., Bredin, S.S.D. (2006). Prescribing exercise as preventive therapy. Canadian
Medical Association Journal, 174(7), 961-974.

Whelton, P.K., He, J., Appel, L.J. (2002). Primary prevention of hypertension: clinical and public health
advisory from The National High Blood Pressure Education Program. Journal of the American Medical
Association, 288(15), 1882-1888.

283

JPES®  www.efsupit.ro



