
©2023 Published by LUMEN Publishing. This is an open access article under the CC BY-NC-ND license 

http://creativecommons.org/licenses/by-nc-nd/4.0/  

Revista Românească pentru Educaţie Multidimensională 
ISSN: 2066-7329 | e-ISSN: 2067-9270 
Covered in: Web of Science (WOS); EBSCO; ERIH+; Google Scholar; Index Copernicus; Ideas RePeC; Econpapers; 

Socionet; CEEOL; Ulrich ProQuest; Cabell, Journalseek; Scipio; Philpapers; SHERPA/RoMEO repositories; KVK; 

WorldCat; CrossRef; CrossCheck 
 

2023, Volume 15, Issue 1, pages: 13-27 | https://doi.org/10.18662/rrem/15.1/683  
Submitted: July 16th, 2022 | Accepted for publication: September 20th, 2022 
 

The Influence of BMI on 
Resistance Running 
Among Middle-School 
Students 
 
Mihaela BOGDAN1, 
Cristina-Elena MORARU2 

 
1 Doctoral School in Science of Sport and 
Physycal Activity, Al. I. Cuza University of 
Iasi, Romania, 
prof.mihaela.bogdan@gmail.com   
2 Doctoral School in Science of Sport and 
Physycal Activity, Al. I. Cuza University of 
Iasi, Romania, 
gimcristinamoraru@yahoo.com  

  

Abstract: This study focuses on middle schoolers who undergo a 
period of transformation from preteen to teenager years. The 
situation concerning this category is alarming worldwide because 
these children are prone to obesity. Our research aimed to study 
the results of middle schoolers in the trial of resistance running 
and determine whether these results suffered modifications 
because of the BMI. The study features the results for 800m 
resistance running for girls, 1000m for boys, and the 
differentiation indicator, i.e., the BMI. The research group 

comprised 94 seventh graders (40 boys and 54 girls) from Iași 
County (Romania). Upon interpreting the BMI values, we found 
modified scores in the case of 39% of the girls and 45% of the 
boys. Most students obtained good results (the grade average 
was 7-8), and none of them dropped out of the test. According 
to the marking scheme, the statistical results have proven that 
the girls obtained values between 4.39´ and 4.48´, while the boys 
scored between 4.31´ and 4.45´. Consequently, our findings 
show that the BMI may partially alter the results of the resistance 
running trials; hence, greater attention should be paid to this 
category of students by limiting harmful habits and replacing 
them with physical activities. 
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Introduction 

The preservation of an ideal body mass has become a social matter 
due to inactivity and the lack of exercise. At the same time, current data 
reported worldwide show a growing percentage among children and youths. 
It has become an epidemic in the United States (Bove & Olson, 2006). Still, 
it has also been reported in numerous other countries and underlined in 
various research studies, such as in Australia (Dollman et al., 2007), Finland 
(Huurre et al., 2003), France (Lioret et al., 2007), Great Britain (Brodersen et 
al., 2007), Germany (Kuepper-Nybelen et al., 2005), and Japan (Kurokawa et 
al., 2008). 

The theories correlating physical activity and body mass index 
suggest a reversed relationship between the two variables. It derives from 
the hypothesis that the energetic intake of an individual with an average 
weight is equal or almost equal to the energetic consumption (Tiruneh, 
2010). 

Body mass index (BMI) is an available and non-expensive tool to 
monitor the health state of any person. Though it is usually used in a 
healthcare setting to categorise people as underweight, with average weight, 
or overweight, and obese (World Health Organisation, 1995), its validity for 
the sporting populations has been questioned because it is correlated with 
fat mass and lean mass. Irrespective of this limitation, one may evaluate an 
athlete’s body weight for a certain height, contributing to weight control 
(Ode et al., 2007). 

One of the benefits identified is the positive effect of resistance 
running on body weight values. Moreover, research has been conducted 
investigating multi-component interventions focusing on young overweight 
people (Alberga et al., 2012; Schranz et al., 2013). 

In Romania, the percentage of overweight children is lower, but the 
trend is ascending, which should be a warning for all the authorities. In the 
last decade, students have increasingly requested an exemption from PE 
classes, and this aspect is crucial for middle schoolers during their 
preteenager or teenage years. The current guidelines for middle schoolers 
recommend 60 minutes of exercising daily and a reduction to the minimum 
of the time spent sitting in front of a computer (Faigenbaum et al., 2003). 
Students also get exemptions from PE classes due to failing to attain the 
performance standards and obtaining lower evaluation grades. The 
educational path of middle schoolers regarding the PE class is based on 
competencies meant to influence harmonious physical development, form 
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motor skills, develop exercise capacity, and favour integration into the 
natural and social environment (Ministry of Education, 2017). 

 One of the track and field trials comprised in the syllabus for 
the 7th graders is the resistance running – 800m girls and 1000m boys. 
Resistance must be developed when the body is mature and well-
conditioned enough to face the rigours of this type of training. Metabolic 
and cardiovascular factors limit this type of running; many studies prove that 
resistance activities may provide BMI-related benefits.  

The BMI assessment considers the age differences in body 
composition and the linear growth rate for children and teenagers.  The 
interpretation of the BMI rate per se may vary significantly throughout 
childhood development (Zickgraf, 2020). 

Among athletes, BMI is closely related to other body weight 
measurements (e.g., skinfold measurements). It must be emphasised, though, 
that a person’s body mass may increase not only due to body fat but also 
muscle density, bone, and internal cellular fluid weight. For instance, the 
BMI of an athlete with a substantial muscle mass is more likely lower, even 
considered overweight. In most trials, BMI estimates body fat levels 
(Frederick et al., 2012). 

Objective 

The objective of this study is to evaluate resistance running as a 
relevant performance indicator concerning body mass index (BMI); this 
assessment allows a clear differentiation of the resistance capacity of middle 
schoolers. 

The research hypothesis may be expressed as follows: We assume 
that body mass index can influence the results obtained in resistance running 
among 7th graders. 

Literature Review 

Modern society involves increasingly sedentary lifestyles and reduced 
exercise. Physical activity is essential for well-balanced physical development 
during the growth period (Barbieri & Zaccagni, 2013).  

The essential indicator of health is physical activity, which is crucial 
for mitigating damage caused by the coronavirus.  

Studies carried out in the USA and Germany on large teenage 
samples have reported reduced motor capacities due to the lack of physical 
activity compared to the past (Ghozy et al., 2021; Schmidt et al., 2020; 
Storch et al., 2020; Tison et al., 2020). 

https://www.sciencedirect.com/science/article/pii/B9780123849250001218#!
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The literature highlights negative changes in teenagers’ exercise 
capacity, which is alarming for their physical and mental health. It has been 
proven that regular physical activity practice may increase the immune 
system's effectiveness (Ghozy et al., 2021; Krüger et al., 2016).  

Therefore, the visible increase in physical inactivity and excessive 
sedentary lifestyle in adolescents could lead to their physical deterioration, 
which may entail the risk of obesity, diabetes, and cardiovascular disease; it 
may also exacerbate the severity of existing conditions (Caron et al., 2006; 
Ghozy et al., 2021; Jean Vague, 1956; Kayapinar, 2012; Mattioli et al., 2020). 

The literature specifies the age of adolescence as the most critical 
period of development, which can impact health significantly. Lack of 
exercise and ensuring an unhealthy diet can develop chronic diseases that 
will be observed in old age.  

In the past few years, but also in the pandemic context, the lack of 
exercise among teenagers has become a significant healthcare issue 
(Kayapinar, 2012).  

Numerous studies have reported that many teenagers have weight 
problems (D'Hondt et al., 2012; Rodrigues et al., 2016; Simon et al., 2014), 
which may be combated in the long term through the development of motor 
capacity through physical activities (De Meester et al., 2016).  

The unsatisfactory acquisition of motor skills during childhood may 
cause academic, social, and motor performance issues, which may determine, 
in turn, low self-esteem and poor school performance among teenagers by 
avoiding physical activities  (Cho et al., 2014). 

Though the effects have not been determined clearly yet, upon 
studying the literature, evidence shows positive effects of resistance running 
on teenagers’ weight. To prove this aspect beyond any doubt, many more 
studies are necessary, as well as an analysis that may provide an overview of 
the potential benefits of such interventions.  

Given that resistance running offers potential benefits for young 
people in terms of weight, it is imperative to carry out more robust and 
qualitative studies to further and unequivocally investigate this issue. Based 
on the findings of this research, future studies should be designed as 
randomised controlled trials with large samples. 
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Methodology  

Variables 

The dependent variables of our study are the body mass index test 
and resistance running. The defined independent variables were gender or 
normal or increased body mass index. 

Participants 

The research sample included 94 students from a school in Iași, 
Romania. The gender repartition was uneven because we assessed all the 7th 
graders, accounting for 54 girls and 40 boys. 

Procedures and instruments for data collection 

According to the annual planning schedule and the school syllabus, 
we applied the tests to all the students during the PE classes. We quantified 
the test performance per the benchmarks established by the National 
Evaluation System for Physical Education and Sport. 

The students were measured and weighed to calculate their BMI. We 
assessed the 800m resistance running for the girls and the 1000m resistance 
running for the boys. We divided the students into four distinct groups: the 
group of boys with a normal BMI, the group of boys with increased BMI, 
the group of girls with a normal BMI, and the group of girls with high BMI. 
The results were calculated for each group and gender, and correlations were 
made between the BMI and the values obtained in the resistance running.  

Resistance running test 

It is carried out on the timer from the start (4-6 students at a time). 
At the “start" signal, the students start running, the girls 800m, and the boys 
1000m. The test ends at the finish line, and the time of arrival is noted when 
the timer stops. The time obtained by the student is written down in the 
summary table and will be graded according to the evaluation system. Any 
form of pushing or abruptness is prohibited, and the test is performed only 
once. 
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Table 1 -  National Evaluation Standards for the 7th grade 

No. Resistance running Standard /Grade 

    5 6    7 8 9 10 

1. 

 

800M - GIRLS 4.45 4.43 4.41 4.39 4.37 4.35 

2. 1000M - BOYS 4. 45 4.43 4.41 4.39 4.37 4.35 

  

The body mass index  

Known as the Quetelet Index, it is an indicator set by the World 
Health Organisation to determine a person's health according to their weight 
group or category. BMI is calculated by dividing an individual’s weight 
(expressed in kilograms) by the squared height (expressed in meters). 

. 

Table 2 - The values of body mass indices 

BMI GIRLS - 54  

BMI values 

Mean of 

values 

BOYS - 40 BMI 

VALUES 

Mean of 

values 

NORMAL 

 

33 -61%  ≤15.7 – 24.99 19.16 22-55% ≤15.8-24 21.38 

INCREASED 

 

21-39% ≥25 25.76 18-45% ≥24.1 25.90 

Mean of values   22.46   23.64 

       

 

 

Statistical procedures 

The statistical analysis applied in this study aimed to find correlations 
between the two gender groups and the four subgroups regarding BMI and 
whether the differences between the results are related to increased BMI.  

The Student Test was applied using the IBM SPSS Statistics 20 
software program to validate the hypothesis and thoroughly analyse the 
research findings.  

Results 

The study focuses on two directions: the first is to differentiate the 
students with a normal BMI from those with increased BMI and determine 
whether these values can influence the result of resistance running trials; the 
second is to quantify the values obtained into grades.   
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Table 3 - BMI values – girls and boys 

Statistic
al 
indicato
r 
 

NORMAL 
BMI- girls 

INCREASED 
BMI -girls 

 

NORMAL 
BMI - boys 

INCREASED 
BMI -boys 

 

     
X+S 
 
Paired 
samples 
test 

20.2755±2.546
39 
 

t-43.485; 
p<0.00 

25.9067±1.176
99 
 
t-93.080; 
p<0.00 

21.7941±1.661
00 
 
t-58.719; 
p<0.00 

25.9061±0.887
09 
 
t-114.334; 
p<0.00 

     
Source: Author's own conception 

 
Source: Author's own conception 

The values of the measurements concerning the body mass indices 
were the following: girls with a normal BMI 20.2755±2.54639, t-43.485; with 
a significance threshold p<0.00, girls with increased BMI 25.9067±1.17699; 
t-93.080 with a significance threshold p<0.00; boys with a normal BMI  
21.7941±1.66100; t-58.719; the significance threshold p<0.00; boys with 
increased BMI 25.9061±0.88709; t-114.334; the significance threshold 
p<0.00. In all four groups, the significance threshold is p<0.00, which 
proves that the differences between means are significant. 
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Table 4 - Resistance running – 800m girls; 1000m boys 

Source: Author's own conception 

 
Source: Author's own conception 

The values of the arithmetic mean and standard deviation regarding 
resistance running are the following: girls with a normal BMI scored 
4.3994±0.4886, girls with an increased BMI 4.4833±0.17402, boys with a 
normal BMI 4.31±0.3936, while boys with an increased BMI 4.45±0.4771. 
The significance threshold of p<0.00 is present in all groups, which proves 
that the differences between means are significant.  

 

Statistical 
indicator 
 

NORMAL 
BMI- girls 

INCREASED 
BMI -girls 

 

NORMAL 
BMI - boys 

INCREASED 
BMI -boys 

 

     
X+S 
 
Paired 
samples test 

4.3994±04886 
 

t-93.080; 
p<0.00 

4.4833±0.17402 
 
t-65.395; p<0.00 

4.31±03936 
 
t-395.157; 
p<0.00 

4.45±04771 
 
t-217.922; 
p<0.00 
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Table 5 - The correlation between variables concerning the tests carried out 

Variables Levene´s Test Equality 
of variance- sig 

t-Test Sig. (2-tailed) 

BMI- girls 
 

+0.4887 t = -9786 P < 0.01 

BMI - boys 
 

+0.010 t = -9.444 P < 0.01 

Results - 
girls 

 

+0.29 t = -4.190 P < 0.01 

Results - 
boys 

 

+0.02 t = -9.485 P < 0.01 

Source: Author's own conception 

Each variable was tested independently for both groups, specifying 
Levene’s significance; the significance threshold between subjects, the t-test 
proved equal assumed variances, while the difference between means (dm) 
corresponds to the statistics of the t-test. 

 
Variables Normal BMI 

 

Increased BMI X 

800m girls 8.57 6.90 7.73 

1000m boys 8.90 7.50 8.20 

X 8.73 7.20 7.96 

    

 

 
Source: Author's own conception 
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Source: Author's own conception 

Limits  

A limitation of this study is the small number of participants (only 7th 
graders). The results might be different if the study were extended to other 
Romanian schools and maybe internationally. In addition, the lack of 
research in this respect prevented us from comparing our findings with 
those concerning other students of the same age.  

Another limitation would be that in Romania, there are very few 
epidemiological studies on obesity in children and adolescents and no 
studies on BMI on endurance running. 

Discussions  

In a study conducted in China, the authors analysed 45 teenage boys. 
They were divided into three groups (a group performing HIIT training, a 
group performing moderate exercise, and a control group), and the study 
took 12 weeks. Their findings show that resistance running has decreased 
BMI (Meng et al., 2022). 

Another research was conducted in 2012 at a university in Poland on 
first-year university students. This study collected BMI and resistance 
running data using the 3-minute Burpees test. The authors have concluded 
that the students varied considerably in terms of body mass and that their 
BMI resumed average values (Podstawski et al., 2013a). Other studies have 
reported that overweight students have lower resistance skills than their 
peers with a normal BMI. Similar research was carried out on girls aged 7-9 
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using the 3-minute Burpees test (Scharhag-Rosenberger, 2010) and on the 
influence of the anthropometrical parameters concerning the resistance skills 
obtained in 1000 m canoeing on an ergometer (Bogataj et al., 2021). Several 
authors have reported body mass as the most relevant anthropometrical 
parameter negatively influencing the results obtained in resistance running 
(Kong, 2016; Larsen et al., 2017; Léger et al., 1988; Tjønna, 2009) through 
comparative resistance tests (Bogataj et al., 2021). 

Another study has shown that increased body mass leads to higher 
absolute resistance but a lower relative resistance among individuals 
characterised by similar conditioning levels (Podstawski et al., 2013b). 

Consequently, when resistance is related to an individual’s body 
mass, higher values of this parameter are recorded; hence, persons with an 
increased BMI find it more difficult to perform physical activities involving 
relative resistance. 

Conclusions 

Following the study conducted thus far, several conclusions may be 
drawn: body mass index can influence the results obtained in resistance 
running among 7th graders but to a small extent.  

Similar studies are necessary to provide a better insight into the 
results of middle schoolers in the resistance running trials in correlation with 
BMI and to determine unequivocally whether higher BMI may be due to an 
increase in the skeletal mass that may be determined by an augmentation of 
the basal metabolic rate.  

However, because there were no available significant sizes of the 
apparent effect for the lean or fatless mass in this analysis, it suggests that 
these modifications may be due to an increase in total energy consumption 
that may occur through active participation and the increase in metabolically 
active lean mass. The results obtained concerning resistance running 
correspond to a grade of 8.57 (out of 10) for girls with a normal BMI and 
6.90 for girls with an increased BMI, with a mean grade of 7.73. For the 
boys with a normal BMI, the average grade is 8.90, while the boys with a 
high BMI obtained a mean of 7.50 and an average grade of 8.20.  

Upon comparing the means of grades, it is worth noting that the 
difference is not high and that there are no significant differences between 
the 7th graders. 

However, the data specific to the pre-puberty subjects of our study 
may have also impacted the results. 
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