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Abstract

School-age childrens health may be improved through physical education programs
that include resistance training. Obesity in children has been linked to health issues
like type II diabetes and hypertension. Designing and implementing efficient and
useful therapies for the management of overweight children and who are prone to
experiencing medical issues is a serious concern. Adults who are overweight generally
embrace resistance training as a safe and efficient way to lose weight. Therefore, the
aim of our study was to look into the effects of a 6-month resistance training program
in overweight or obese children. Fifty children (n = 28 girls and 22 boys; mean age =
7.38 years) took part in a six-month periodical resistance training program 2 days per
week. Body mass index (BMI), strength, anthropometric measures, and activity levels
of subjects were assessed prior to and following the training program. No training
injuries or severe muscular pain were reported at any point of the exercise regimen,
although the individuals did experience substantial variations in height, weight, body
mass index, and total fat mass. Substantial increases occurred in 1-rep maximal
squat (72%), number of push-ups (80%), countermovement jump (10%), static jump
(9%). Although it is likely that some of the observed changes were the result of growth
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and maturation throughout the course of the research period, the data show that
the resistance training program induced large and persistent increases in body mass
index, measures of strength, and body fat. These findings indicate that the participants
training program was well received by the participants and had a significant impact
on their body mass index and strength. In youngsters who are overweight or obese,
a periodic undulation program enhances strength, decreases body fat percentage,
provides variety, and notably increases lean body mass.
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Introduction

Recent research has found that adequate levels of physical activity (PA) reduce
vulnerability to a number of illnesses (such as type 2 diabetes and heart diseases)
and help to build the musculoskeletal system, cardiovascular system, and
neuromuscular awareness. These benefits of PA on children’s health and wellbeing
are well established (Chief Medical Office, 2019). Regular involvement in physical
exercises has the potential to increase the child’s emotional, social, and cognitive
well-being (Faigenbaum et al., 2014). Obesity is one of the most common
outcomes of not being physically active enough. Childhood obesity is linked to an
increased risk of adult obesity, untimely mortality, and disability. Obese children
have difficulty breathing, are more prone to fracture, have hypertension, show
first signs of cardiovascular diseases at an early age, have insulin resistance, and
significant psychological consequences, in addition to other potential (Di Cesare
et al., 2019). Hills et al. (2011) observed that because of the increased likelihood
of overweight kids becoming obese adults, engaging young people in physical
exercise is a critical component in preventing obesity. The increasing rise in the
frequency of childhood obesity has generated a multidisciplinary discussion on
the best ways to combat this epidemic. While no agreement has been reached, it is
probable that preventative initiatives will take precedence, with programs that can
reach all children at an early age.

Obesity is caused by a complex etiology in both children and adults. Obesity in
children and accompanying metabolic issues are linked to lack of physical exercise,
excessive sedentary time, and improper eating habits, all of which contribute to an
unhealthy lifestyle. Primary prevention programs, which are frequently centered
on interventions in schools, emphasize the benefits of physical exercise and healthy
food habits. These broad population strategies are beneficial in avoiding excess
body fat buildup and promoting physical fitness in children. Obese children, on
the other hand, may require more organized programming.
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The majority of research so far have demonstrated thatincreasing physical activity
while decreasing calorie consumption will improve body composition and health
in overweight or obese children. Until recently, physical activity programs have
been mostly oriented on endurance exercise, either alone or in combination with
nutritional management, and weight training has just lately acquired popularity.
Endurance exercise, often known as aerobic exercise, is defined as activity that is
conducted over a long period at a low to moderate intensity and depends mostly
on aerobic metabolism. Resistance exercise, commonly known as strength training
or weightlifting, includes muscular strength and primarily consists of isometric,
isotonic, or isokinetic movements. Resistance training is intended to increase
resistance in order to increase muscular strength and anaerobic endurance.
According to the concept of energy balance, when energy intake exceeds energy
expended, weight gain occurs. As a result, promoting physical activity in children
and adolescents is seen as a strategic approach to treating childhood obesity
(Valerio et al., 2018), physical activity patterns that form in childhood and persist
into maturity. Economy is expanding in developing countries, which among other
things, is giving way to significant alterations to the traditional eating patterns,
and reorienting the diet towards Western countries. Eventually, these changes have
contributed to increased obesity levels. With infectious diseases associated with
malnutrition, middle-income countries typically face an additional cost of disease
as a result of the so-called nutritional shift, particularly among in obese children
or those suffering from chronic diseases associated with obesity (Popkin & Adair,
2012).

Childhood eating and physical activity patterns are not easily altered during
life. As a result, preventing and limiting the increase of among children, is an
urgent public health priority nowadays as it is very challenging to cure obesity, the
likelihood of becoming obese as a teenager or at an older age is elevated, and it is
tough to kick off unhealthy eating habits developed as children (Pearson & Biddle,
2011).

The majority of empirical investigations have revealed that increased physical
activity paired with diet contributes to enhance the body composition and general
well-being of obese or overweight children. However, because overweight and obese
children have increased levels of body fat mass as compared to non-obese children,
most exercise regimens that involve aerobic training may not be tolerated by them
(Watts et al 2005). Despite substantial research on the involvement of parents
and schools in the prevention of children obesity, the use of resistance training to
change body composition in this group is a relatively recent notion that deserves
additional investigation (Benson et al., 2008), (Falk et al., 2003). Resistance exercise
is well established to be safe for younger populations (Faigenbaum et al., 2001),
(Faigenbaum et al., 2003), (Faigenbaum et al., 1999), but research investigating its
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impact on obese children is relatively scarce (Benson et al., 2008), (Sothern et al.,
1999), (Treuth et al., 1998). Because of the growing popularity of young people
participating in resistance training, as well as the increased prevalence of obesity
levels among children, more studies are necessary be conducted in order to assess
in the long run the benefits of resistance training on the well-being and physical
fitness of obese children, especially concerning the time span of the intervention
necessary to trigger change. Because there is insufficient data on young people,
it is especially relevant to know whether these training-induced effects may be
sustained throughout a period of detraining in this population (Tsolakis et al.,
2004).

Material & methods

The sample consisted of fifty schoolchildren (28 girls and 22 boys) with an average
BMI of 21.4 kg/m2. Besides obtaining official authorization from the school’s Ethics
Committee, parents or legal guardians supplied written informed permission. The
purpose was to look at the impact of a 6-month resistance training in overweight or
obese children, as well as to determine how long the advantages last after organized
exercise regimens are discontinued.

The following were the inclusion criteria: 1) age from 7 to 8 years, 2) obese or
overweight, 3) sedentary children, while the exclusion criteria were: 1) nephropathy
or hypertension, 2) usage of any medicine to regulate weight, hyperglycemia,
or blood pressure, and 3) self-reported frequent physical activity in addition to
curricular physical education.

Prior to and following the exercise regimen, subjects’ BMI, strength, power,
and activity levels were assessed. Before testing and training started, the subjects
were acquainted with the measurement and exercise protocols. They were also
instructed to keep track of any substantial physical activity they did during the
training period, including the kind, duration, and intensity (as measured by the
rate of perceived exertion [RPE]). At weeks 0, 4, and 6, activity data were examined
to keep track of significant shifts in activity levels. At these stages, participants were
also subjected to anthropometric measures of height and weight performed in
accordance with standard protocols. Height was measured using a wall-mounted
audiometer to the closest millimeter, with children wearing light clothing and no
shoes. Fat folds were measured using a picometer in four tissues (triceps, suprailiac,
suprascapular, and pulp muscles). All anthropometric measurements were taken by
the same person. A machine squat exercise was used to evaluate maximum lower
body strength. Warm-up tests were performed using 25% (8-10 repetitions), 45%
(4-6 repetitions), 80% (2-4 repetitions), and 90% (1 repetition) of each subject’s

MEDICUS No. 4, ISSUE 1/ 2020 45




estimated 1-repetition maximum (1RM). The load was then increased to a point
at which the child had 2-3 maximal efforts to determine the 1RM, with adequate
rest allowed between trials (5 minutes). Earlier studies have demonstrated that
1RM strength testing may be performed safely by children if adequate protocols
are followed (Faigenbaum et al. 2003).

The exercise regimen comprised complete body training employing a variety
of varied body weight and strength exercises, along with various types of training
gears such as dumbbells, elastic bands, medicine balls, and weight bags. The
regimen involved training with varied workloads across each week as well as
increased intensity over 6 months. Every week, the first exercise session involved
3 sets of 4 exercises each. Moderate 10RM strength, exercises used included
squats, lunges, push-ups and sit-ups. The second session included high-volume
training sessions, with three sets of squats, straight leg raises, static jumps and
abdominal crunches performed using 10-12RM. The third included moderate
to high-intensity training sessions including explosive power exercises; three
sets each with body reps of squat jumps, countermovement jumps (CM]Js),
jumping jacks and jumping lunges were performed using training loads of 3 to
5 repetitions.

TABLE 1. Training Program

Training Program

Day Order Exercise Set | Min Reps Max Reps Min Rest

1 1 Squat 3 8 10 90s
2 Lunges 3 8 10 90s
3 Push-ups 3 8 10 90s
4 Abdominal sit-ups 3 12 15 90s

2 1 Squat 3 10 12 60s
2 Strait leg raise 3 10 12 60s
3 Static jump 3 10 12 60s
4 Abdominal crunch 3 12 15 60s

3 1 Squat jump 3 5 7 3 min
2 Countermovement Jump | 3 3 5 3 min
3 Jumping jacks 3 5 7 3 min
4 Jumping lunges 3 5 7 3 min
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Results

There were no reports of physical injuries or significant muscular pain at any
point of the training program. Compliance with training was 79 + 6%. Initially, 73
children enrolled in the study, but 23 withdrew before the end of 6 months. Figure
1 depicts shifts in the mean body weight throughout time.

FIGURE 1. Changes in mean body weight

No substantial reduction in absolute percentage body weight of 2.6% (p = 0.003)
was observed. Table 2 shows the prior to and following values for various body
weight measurements.
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TABLE 2. Measures of body weight (0-4-6 months)

There were significant increases in the 1-rep maximal squat (72%), number of
push-ups (80%), countermovement jump (10%), and static jump (9%), as shown
in Figure 2.

TO/kg T1/kg T2/kg
37 35 33.2

42.2 40 38

35.4 34 33
30.2 29 27.3

25.4 24 22

30.3 28.5 26

27.6 27 25

36 34 33
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FIGURE 2. Increases in the number of repetitions, push-ups,
countermovement jumps and static jumps

SIGNIFICANT INCREASES

Discussion

This study looked at impact of three different lengths of a resistance training
intervention on body mass index, strength, power, and body fat in overweight
or obese children. Benson and colleagues discovered similar results (Benson
et al 2008). In recent years, the teaching process at educational institutions has
been oriented toward non-linear pedagogy. Such education promotes significant
student autonomy as well as the utilization of research aimed at the advancement
of an academic subject. Physical Education is no different, since it aims not only
at the physical perfection of the child but also at the development of numerous
abilities required for daily living. Physical education is important in educational
institutions because it facilitates the successful reduction of physical inactivity,
which is common among young people. According to research by De Meester et
al. (2018) and Huang et al. (2019), more than half of primary school-age physical
activity does not match to the recommended amount of daily physical activity.
Obesity (Denisova, 2019), diabetes, high blood pressure, and mortality (Ding et
al., 2020) are all caused by the considerable prevalence of inactivity among today’s
children and young adults. Our study aimed at investigating the time course of
changes, if different lengths of resistance exercise resulted in different impacts, and
how effectively those changes would be sustained when the training was stopped.
One weakness of the present study is the absence of a control group and the
small number of individuals. It is impossible to differentiate the measurable
alterations happening during the research from those resulting naturally from
growth and maturation. However, the implication is that the resistance training
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program was capable of producing noteworthy and long-term changes in body
mass index, strength measurements, and body fat. We employed a periodized
wave program that included strength exercise to elicit changes in body mass index,
strength, power, and body fat in obese or overweight children. Based on the findings
from our study, resistance exercise may now be included in regimens aiming at
treating childhood obesity. Resistance training in children is recommended by the
World Health Organization and several national and international organizations
that focus on physical fitness, such as the National Strength and Conditioning
Association. The exercise regimen should incorporate whole-body activity and be
conducted at a moderate to submaximal intensity for at least 8 weeks with 2-3 sets
of 8 to 20 repetitions. This sort of exercise has a good degree of compliance (about
84%) and a low incidence of injury in children. However, it should be noted that a
similar rate of compliance between 80 and 100% can also be achieved for aerobic
exercise interventions.

Conclusions

Therising frequency of childhood obesity highlights the need of primary prevention.
More research is needed to assess whether these trends are continuing to accelerate
and to investigate potential causes for these changes, such as eating habits and daily
exercise. Finally, this study supports the inclusion of overweight/obese children
in a resistance training exercise program. Significant gains in body composition,
strength, and power were reported, suggesting that resistance exercise programs
may be chosen over additional resistance training regimens in this group.

However, further research is needed to investigate if these improvements can
be sustained over a longer span of time (i.e., longer than 6 months) and the impact
of long-term resistance training programs, including a control group, as well as
nutritional interventions in this population.

References

Aguilar-Salinas CA, Rojas R, Gomez-Perez FJ, Franco A, Olaiz G, Rull JA, et al. [The metabolic
syndrome: a concept in evolution]. Gac Med Mex. 2004; 140 Suppl 2: S41-8.

An De Meester, David Stodden, Jacqueline Goodway, Larissa True, Ali Brian, Rick Ferkel,
Leen Haerens (2017). Identifying a motor proficiency barrier for meeting physical activity
guidelines in children. J Sci Med Sport, 21(1), 58-62. PMID: 28595871. DOI: 10.1016/j.
jsams.2017.05.007.

Benson, AC, Torode, ME, and Fiatarone Singh, MA. Effects of resistance training on metabolic
fitness in children and adolescents: a systematic review. Obes Rev 9: 43-66, 2008.

50 MEDICUS No. 4, ISSUE 1/ 2020




Benson, AC, Torode, ME, and Fiatarone Singh, MA. The effect of high-intensity progressive
resistance training on adiposity in children: a randomized controlled trial. Int ] Obes 32:
1016-1027, 2008.

Chief Medical Office. UK Chief Medical Officers’ Physical Activity Guidelines 2019 [Available
from:https://assets.publishing.service.gov.uk/government/uploads/system/uploads/
attachment_data/file/832868/uk-chief medical-officers-physical-activity-guidelines.pdf.

Denisova, G.S. (2019). The dependence of the body mass of students of a special department of
the Altai State University on the nature of nutrition and the optimal level of motor activity.
Health, Physical Culture and Sports, 1(12), 127-152. Retrieved from http://hpcas.ru/article/
view/5232.

Di Cesare, Mariachiara, et al. “The Epidemiological Burden of Obesity in Childhood: A
Worldwide Epidemic Requiring Urgent Action” BMC Medicine, vol. 17, no. 1, Springer
Science and Business Media LLC, Nov. 2019. Crossref, doi:10.1186/s12916-019-1449-8.

Ding Ding, Andrea Ramirez Varela, Adrian E Bauman, Ulf Ekelund, I-Min Lee, Gregory
Heath, Peter T Katzmarzyk, Rodrigo Reis, Michael Pratt (2020). Towards better evidence-
informed global action: lessons learnt from the Lancet series and recent developments
in physical activity and public health. Br J Sports Med., 54(8), 462-468. DOI:10.1136/
bjsports-2019-101001.

Faigenbaum AD, Kraemer W], Blimkie CJ, Jeffreys I, Micheli L], Nitka M, et al. Youth resistance
training: updated position statement paper from the national strength and conditioning
association. J Strength Cond Res. 2009; 23: S60-79.

Faigenbaum AD, Loud RL, O’Connell ], Glover S, Westcott WL. Effects of different resistance
training protocols on upper-body strength and endurance development in children. ]
Strength Cond Res. 2001; 15: 459-65.

Faigenbaum, A., Best, T. M., MacDonald, J., Myer, G. D., & Top, S. A. (2014). 10 research
questions related to exercise deficit disorder (EDD) in youth. Res Q Exerc Sport, 85(3),
297-307. https://doi.org/10.1080/02701367.2014. 931179.

Faigenbaum, AD, Loud, RL, O’Connell, ], Glover, S, O’Connell, J, and Westcott, WL. Effects of
different resistance training protocols on upper-body strength and endurance development
in children. J Strength Cond Res 15: 459-465, 2001.

Faigenbaum, AD, Milliken, LA, and Westcott, WL. Maximal strength testing in healthy
children. J Strength Cond Res 17: 162-166, 2003.

Faigenbaum, AD, Westcott, WL, Loud, RL, and Long, C. The effects of different resistance
training protocols on muscular strength and endurance development in children. Pediatrics
104: e5, 1999.

Falk, B and Eliakim, A. Resistance training, skeletal muscle and growth. Pediatr Endocrinol
Rev 1: 120-127, 2003.

Hills, A. P, Andersen, L. B, & Byrne, N. M. (2011). Physical activity and obesity in
children. British Journal of Sports Medicine, 45(11), 866-870. https:// doi.org/10.1136/
bjsports-2011-090199.

Huang, W.Y., Wong, S.H.S,, Sit, CH.P,, Wong, M.C.S., Sum, RK.W., Wong, SW.S., & Yu, J.].
(2019). Results from the Hong Kong’s 2018 report card on physical activity for children and
youth. ] Exerc Sci Fit., 17(1), 14-9. DOI:10.1016/j.jest.2018.10.003.

Kelley GA, Kelley KS. Effects of aerobic exercise on non-high-density lipoprotein cholesterol in
children and adolescents: a meta-analysis of randomized controlled trials. Prog Cardiovasc
Nurs. 2008; 23: 128-32.

MEDICUS No. 4, ISSUE 1/ 2020 51




Lazaar N, Aucouturier J, Ratel S, Rance M, Meyer M, Duche P. Effect of physical activity
intervention on body composition in young children: influence of body mass index status
and gender. Acta Paediatr. 2007; 96: 1315-20.

Pearson, N., & Biddle, S.J. (2011). “Sedentary behavior and dietary intake in children,
adolescents, and adults™ A systematic review. Am ] Prev Med., 41 (2), pp. 178-188. doi.
org/10.1016/j.amepre. 2011.05.002.

Plowman SA, Smith DL. Exercise Physiology for Health, Fitness, and Performance 2007.

Popkin, B., & Adair. L. S. (2012). “Global nutrition transition and the pandemic of obesity
in developing countries” Nutr Rev,, 70 (1), pp. 3-21. https://doi.10.1111/.1753-
4887.2011.00456.x.

Sothern, MS, Loftin, JM, Udall, JN, Suskind, RM, Ewing, TL, Tang, nbsp; SC, and Blecker,
U. Inclusion of resistance exercise in a multidisciplinary outpatient treatment program for
preadolescent obese children. South Med ] 92: 585-592, 1999.

Stratton G, Jones M, Fox KR, Tolfrey K, Harris J, Maffulli N, et al. BASES position statement on
guidelines for resistance exercise in young people. J Sports Sci. 2004; 22: 383-90.

Thivel D, Isacco L, Lazaar N, Aucouturier J, Ratel S, Dore E, et al. Effect of a 6-month school
based physical activity program on body composition and physical fitness in lean and obese
schoolchildren. Eur J Pediatr. 2011; 170: 1435-43.

Thivel D, Malina RM, Isacco L, Aucouturier J, Meyer M, Duche P. Metabolic syndrome in obese
children and adolescents: dichotomous or continuous? Metab Syndr Relat Disord. 2009; 7:
549-55.

Treuth, MS, Hunter, GR, Colon-Figueroa, R, and Goran, MI. Effects of strength training on
intra-abdominal adipose tissue in obese prepubertal girls. Med Sci Sports Exerc 30: 1738-
1743,1998.

Tsolakis, CK, Vagenas, GK, and Dessypris, AG. Strength adaptations and hormonal responses
to resistance training and detraining in preadolescent males. J Strength Cond Res 18: 625-
629, 2004.

Valerio, G., Maffeis, C., Saggese, G., Ambruzzi, M. A., Balsamo, A., Bellone, S., Bergamini, M.,
Bernasconi, S., Bona, G., Calcaterra, V., Canali, T., Caroli, M., Chiarelli, E, Corciulo, N.,
Crino, A., Di Bonito, P, Di Pietrantonio, V., Di Pietro, M., Di Sessa, A., . . . Zito, E. (2018, July
31). Diagnosis, treatment and prevention of pediatric obesity: consensus position statement
of the Italian Society for Pediatric Endocrinology and Diabetology and the Italian Society of
Pediatrics. Italian Journal of Pediatrics, 44(1). https://doi.org/10.1186/s13052-018-0525-6

Watts K, Jones TW, Davis EA, Green D. Exercise training in obese children and adolescents:
current concepts. Sports Med. 2005; 35: 375-92.

Watts, K, Jones, TW, Davis, E, and Green, D. Exercise training in obese children and adolescents:
current concepts. Sports Med 35: 375-392, 2005.

52 MEDICUS No. 4, ISSUE 1/ 2020 (ec) (G |
el



	medicus 4, issue 1, kopertina
	medicus 4, issue 1
	Surgical management of Coarctation 
	of the Aorta in the Pediatric Population: A fifteen-year experience
	Kristi Saliaj
	MD. Prof. Dr. Arben Baboci 
	MD. Elvana Rista
	MD. Dr. Sc. Altin Veshti 
	MD. Dr. Sc. Saimir Kuci  

	Narratives of albanian female offenders who killed their intimate partners during 2010-2014. Case report series
	Prof. Asoc. Dr. Voltisa Lama
	MSc. Ortenca Visha 

	“Midsommar”: Unraveling the impact 
	of early-life trauma through art
	Sara Pjetrushaj
	Prof. Asoc. Dr. Erika Melonashi

	Effects of a 6-Month Resistance Training Program on Overweight Children
	Dr. Sc. Elton SPAHIU
	Prof. Asoc. Dr. Ferdinand MARA

	Rehabilitation of spastic tetraplegia 
	in  pediatrics: advantages 
	of hydro-kinesitherapy
	Franceska DERVISHALIAJ

	Analysis of the Training Needs 
	of Healthcare Professionals 
	(Physical Therapists, Nurses, 
	Midwives) in Albania
	Msc. Iva Rrugia

	Febrile Syndrome 
	in HIV positive patients
	MD. Esmeralda Meta
	MD. Prof. Dr. Arjan Harxhi
	MD. Prof. Asoc. Dr. Najada Çomo
	MD. Migena Qato
	MD. Ermira Goxha

	The importance of accurate 
	clinical information in requests for radiological examinations: 
	a comprehensive analysis
	Msc. Fluturim Nela
	Msc. Sulejman Haxhi



