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ABSTRACT 

This research is conducted to study the comparison of Body Mass Index class against motor performance 

towards 7-year-old boys in Malaysia. This study will become guide to parents, government, dietitian and 

pediatrician to monitor the motor development process of 7-year-old kids. This study aims to compare the 

Body Mass Index (BMI) class against motor performance towards 7-year-old boys in Malaysia. 43646 of 7 

years old boys in Malaysia were categorized into five groups based on BMI index value. Four motor 

performance tests (power, flexibility, coordination and speed) were evaluated in this study. The Multivariate 

Analysis of variance revealed that Body mass index (BMI) are significantly affected by all the variable of 

motor skill performance. The results of the analysis show that significantly, BMI is a factor in power [f 

(717.84), p<.05], flexibility [f (39.62), p <.05], coordination [f (19.50), p <. 05] and speed [f (291.70), p 

<.05]. in other words, all the BMI variables of the 7-year-old boy in this study influenced all the variables. 

The value of R2 below the table indicates that BMI contributes only .062 or 6.2% change in variable 

dependent power, .004 or 0.4% change in variability based on flexibility, .002 or 0.2% change in coordination 

and 0.26 or 2.6% change in speed. Thus, the current study concluded that to improve motor skill, 

enhancement in each motor skill attributes should be considered instead of correcting BMI alone. 
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1. INTRODUCTION 

One of the major public health issues globally is the high 

prevalence of infant obesity. Elevated children with BMI 

also mature as obese adults, and obese adults are more 

likely to develop certain conditions such as diabetes, 

cardiovascular disease, and some cancers [1]. A national 

Egyptian survey found a high prevalence of stunting and 

underweight in children [2]. In addition, South Africa and 

Brazil are among the deprived nations with high 

incidences of underweight and under nutrition in another 

study  [3].  Analysis  has  shown   that   an   underweight  

 

 

 

individual is related to low bone mass and is due to 

mortality [4]. It has also been reported that a concomitant 

reduction in motor function capacity is associated with 

overweight [5]. Among the significant health markers, 

motor ability performance in children is considered [6]. 

Increased motor performance activity in childhood 

increased their cardiovascular and skeletal muscle 

wellbeing, reduced adiposity and had positive impacts on 

depression, anxiety, and academic achievement. Any 

variables in physical fitness are grouped into health-based 

variables (flexibility) and fitness skills (Power, flexibility, 
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speed and coordination). Fitness is a gateway to day-to-

day tasks. It is non-invasively detectable. Such health 

assessments can be used to measure the fitness elements. 

Observed the relation between weight category and 

exercise [7]. fitness as accepting morphology and 

metabolic members [8]. A big consideration for Body 

Mass Index (BMI) is the morphological predictor. BMI is 

primarily used in the study of childhood overweight and 

obesity. The volume and height of the body weight is used 

to calculate usually written BMI as; (BMI = kg / m2). The 

BMI collection is based on break points collected from the 

general public and may not be unique to categories for 

young adults, infants or elderly people. Higher BMI levels 

have been shown to be accompanied by fatness which 

decreases optimum motor fitness efficiency whereas lower 

BMI levels are correlated with a lean body mass which 

induces high performance of motor fitness related 

variables [9]. For example, BMI was identified in 

adolescents as a factor correlated with physical health 

disparities [10]. BMI has been used as a symbol in the 

talent recognition sense for athletic success to recognize 

talent from an early age in the process of optimizing 

opportunities when the children are in their rising stages 

[11]. As such, the standard approach of screening children 

using their BMI has been successful in assessing the level 

of their ability for motor performance. Although several 

reports have found that children who are considered obese 

by BMI are unlikely to face any health problems from the 

start. Relationships between BMI level and general health 

and wellness were noticed, however. Yet the mutual 

interactions between motor fitness components and BMI 

are still imprecise. To our knowledge, systematically, the 

mutual interactions between components of motor ability 

health and form of BMI have rarely been reviewed. Thus, 

the present study aims to assess the motor performance of 

7 years old boys in Malaysia on five separate classes of 

BMI (severe thinness, thinness, normal, overweight and 

obesity). The objective of this study is to identify the 

comparison of the development of gross motor 

performance on the Body Mass Index Class of 7-year-old 

boys in Malaysia. 

2. METHODOLOGY 

2.1 Population 

The population of this study comprises 7-year-old boys in 

the Malaysia and Borneo peninsular primary schools. Such 

schools include national schools (SK), religious schools 

(SA), national schools of the Chinese type (SJK(C)), and 

national schools of the Tamil type (SKJ(T)). 

 

2.2 Participant And Testing Procedure 

Data from 43647 participants was composed of 7-year-old 

boys with 7 variables. Among the variables used are 

height, weight, BMI, standing broad jump, twenty-meter 

speed test, hand wall toasting and sit and reach. Once data 

analysis was performed, the researchers were first 

evaluating the data distribution. Data distribution is 

essential for deciding which data analysis should be used. 

Parents, guardians, school administrators, and participants 

are granted this type of consent to clarify certain issues 

like study methods, research goals, and others. Participants 

agreeing to participate must voluntarily assist in data 

collection research. Within the consent form some main 

parts that participants must fulfill include personal data of 

participants and contact details; emergency contact 

information; health information and parent consent 

confirmation. This information is only available for 

research purposes. The researcher shall not reveal all 

personal information. 

2.3 Anthropometric Test 

Anthropometric testing includes weight and height 

standing height was measured with a wall-mounted 

wooden audiometer to the nearest 0.5. Body weight was 

evaluated with a standardized electronic digital scale to the 

nearest 0.01 kg. Body Mass Index is a simple calculation 

using a person’s height and weight. The formula is BMI = 

kg/m2 where kg is a person’s weight in kilograms and 

m2 is their height in meters squared. 

2.4 Standing Broad Jump (SBJ) 

The participants have to stand behind a line marked on the 

ground with feet slightly apart. A two-foot take-off and 

landing were used, with swing the arms back and 

rhythmically bending the knees to about 90 degrees 

forward. The participants need to try to jump as far as 

possible, landing on both feet without falling backward. 

This test (SJB) will be cancelled if the participants making 

the mistake which is doing the double jumping and step on 

the line before jumping. Three trials were allowed and the 

furthest was considered. 

2.5 Twenty-Meter Speed Test (20MR) 

The participants running a single maximum sprint over a 

set range, with the recorded occasion. The distance 

between the starting point and the end was 20 m. When 

either foot passed the starting point, the time began to 

count and completed once either foot passed the finishing 

point. Before the test, participants have to make sure the 

starting position should be standardized, starting from a 

stationary position with a foot back the starting point, 

without making any movements. By using stopwatch 
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thing, the time to run each split distance (20 m) was 

measured. 

2.6 Sit and Reach (SAR) 

The participants sitting on the floor with straight legs, with 

heels on the floor and feet flat against the seat and reach 

the box. Both sides of the knees are held flat against the 

floor by the investigator if needed. With hands-on top of 

each other and palms facing down, the participants will 

then smoothly be reached forward with fingertips pushing 

the measuring slide across the measuring line as far as 

possible. The reach is heed for at least two seconds while 

the distance is taken. The investigator has to make sure 

there are no jerky movements and the fingertips remain 

level with the legs flat. Readings must be taken in 

multiples of 0.5 cm [12]. 

2.7 Hand Wall Toss (HWT) 

The distance between the markers, it is 1 m away from the 

wall. The participants have to stands upright behind a 

marker line and facing the wall. The ball is thrown by one 

hand by making an underarm action against the wall and 

trying to catch the ball using the opposite hand. The ball is 

then thrown to the back of the wall and captured with the 

first hand. This test persists for 10 attempts. The number 

of throws that were caught will be recorded. 

2.8 Multivariate of Variance (MANOVA) 

With its multivariate analog, the MANOVA assumed that 

the entire that all variable has similar variances across 

groups [13]. Second, there is an added assumption that the 

relationships among the variable (similar to their 

correlations) are equivalent from one group to the next 

(that is, the pattern of correlations among the variables is 

the same from one group to another). On the interpretation 

side, and continuing with MANOVA example, there is an 

overall test of significance, which takes into account all of 

the variables and all of the groups. If this is significant, 

analysis have to perform separate ANOVAs on each 

variable, to see if any of data are significant individually. 

These ANOVAs must in to be followed up with other test 

to see which group differences are responsible. 

MANOVA will be used by applying sequence of Pearson 

correlations were test between all of the dependent 

variable in order to test the assumption that the depend 

variable would be correlated with each other, at least in the 

moderate range. Additionally, covariance matrices were 

test the homogeneity for the purpose of the MANOVA. 

3. RESULTS AND DISCUSSION 

Multiple Analysis of Variance (MANOVA) was carried 

out across variables (power, flexibility, coordination and 

speed) with groups BMI (severe thinness, thinness, 

normal, overweight and obesity) to explore the differences 

among studied sample. Box’s Test of Equality of 

Covariance Matrices in Table 1 below shows a significant 

result (p<0.5). This indicates that the data deviates from 

one of the covariance equations conditions. 

Table 1 Box's Test of Equality of Covariance Matrices. 

Box's M 453.38 

F 11.33 

df1 40 

df2 120604480.29 

Sig. 0.000 

 

Table 2 below show that there is a significant effect of 

significant BMI independent variables [f (212.623) = 

21.62, p <.05) on the four dependent variables as a whole. 

 

 

 

Table 2 Multivariate Tests 

 

Effect Value F Hypothesis df Error df Sig. 

Intercept Pillai's Trace .983 617248.414b 4.000 43638.000 .000 

Wilks' Lambda .017 617248.414b 4.000 43638.000 .000 

Hoteling’s Trace 56.579 617248.414b 4.000 43638.000 .000 

Roy's Largest 

Root 

56.579 617248.414b 4.000 43638.000 .000 

Body Mass Index Pillai's Trace .076 212.623 16.000 174564.000 .000 

Wilks' Lambda .924 218.847 16.000 133316.930 .000 

Hoteling’s Trace .082 223.873 16.000 174546.000 .000 

Roy's Largest 

Root 

.078 848.064c 4.000 43641.000 .000 
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Levine’s Equality of Error Variance test whether the 

variance of the dependent variables across the categories 

in the independent variable is the same. Test results show 

in Table 3 that three of the four dependent (power, 

flexibility, and speed) obtained significant results at p<.05 

(This variance test is required in the Step-down analysis 

procedure. Since this MANOVA test data analysis uses 

Enter analysis procedure, analysis can be continuing). 

 

Table 3 Levene's Test of Equality of Error Variancesa 

    F df1 df2 Sig. 

Power (cm) 18.075 4 43641 0 

Flexibility (cm) 52.213 4 43641 0 

Coordination (NO.) 0.973 4 43641 0.421 

Speed (Sec) 11.429 4 43641 0 

 

The results of the analysis in the previous Multivariate 

Test table show that overall, there is a major effect of BMI 

on the three dependent variables, then the main effect of 

each dependent variable can be identified in this Test of 

Between-Subjects Effects table. The results of the 

MANOVA test in this table show that there is a significant 

effect of BMI on all four dependent variables in this study. 

The results of the analysis show that significantly, BMI is 

a factor in power [f (717.84), p <.05], flexibility [f (39.62), 

p<.05], coordination [f (19.50), p<. 05] and speed [f 

(291.70), p<.05]. in other words, all the BMI variables of 

the 7-year-old boy in this study influenced all the 

variables. 

The value of R2 below the table indicates that BMI 

contributes only .062 or 6.2 per cent change in variable 

dependent power, .004 or 0.4 per cent change in variability 

based on flexibility, .002 or 0.2 per cent change in 

coordination and 0.26 or 2.6 per cent change in speed. 

The pairwise comparison results for the BMI independent 

variable confirm the results in the Test of Between-

Subjects Effect table above, that BMI is a factor to power, 

where the power score for the Normal BMI class 

outweighs other BMI classes (severe thinness, thinness, 

overweight and obesity). (mean difference: normal-obesity 

= 12.23, p <.05, after controlling Type I error using 

Bonferroni method) 

 

Table 4 Tests of Between-Subjects Effects 

Source Dependent Variable Type III Sum Of Squares Df Mean Square F Sig. 

Body 

Mass 

Index 

POWER (Cm) 972396.756 4 243099.189 717.842 .000 

FLEXIBILITY (Cm) 4035.718 4 1008.929 39.621 .000 

COORDINATION (No.) 664.788 4 166.197 19.454 .000 

SPEED (Sec) 473.360 4 118.340 291.652 .000 

 

 
 

Figure 1 Mean graph for BMI among 7 years old boys in Malaysia. 
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Table 5 Pairwise Comparison table 

 

Dependent 

Variable 

(I) BODY 

MASS INDEX 

(J) BODY MASS 

INDEX 

Mean Difference 

(I-J) 

Std. 

Error 
Sig.b 

95% Confidence Interval 

for Difference 

Lower 

Bound 

Upper 

Bound 

Power (cm) 

Severe thinness 
Overweight 0.659 0.596 1 -1.014 2.333 

Obesity 9.721* 0.582 0 8.087 11.36 

Thinness 

Severe Thinness 1.74 0.631 0.058 -0.031 3.511 

Overweight 2.399* 0.435 0 1.178 3.621 

Obesity 11.461* 0.416 0 10.29 12.63 

Normal 

Severe Thinness 4.130* 0.542 0 2.609 5.651 

Thinness 2.390* 0.357 0 1.387 3.393 

Overweight 4.789* 0.292 0 3.97 5.608 

Obesity 13.851* 0.262 0 13.12 14.59 

Overweight Obesity 9.062* 0.361 0 8.048 10.08 

Flexibility 

(cm) 

Severe Thinness 
Overweight -.979* 0.163 0 -1.438 -0.52 

Obesity -0.352 0.16 0.276 -0.8 0.096 

Thinness 

Severe Thinness 0.012 0.173 1 -0.473 0.498 

Overweight -.966* 0.119 0 -1.301 -0.631 

Obesity -.339* 0.114 0.029 -0.659 -0.019 

Normal 

Severe Thinness .893* 0.149 0 0.475 1.31 

Thinness .880* 0.098 0 0.605 1.155 

Overweight -0.086 0.08 1 -0.311 0.139 

Obesity .541* 0.072 0 0.339 0.743 

Overweight Obesity .627* 0.099 0 0.349 0.905 

Coordination 

(No.) 

Severe Thinness 
Overweight -.530* 0.095 0 -0.796 -0.265 

Obesity -.362* 0.092 0.001 -0.621 -0.102 

Thinness 

Severe Thinness 0.217 0.1 0.307 -0.065 0.498 

Overweight -.314* 0.069 0 -0.508 -0.12 

Obesity -0.145 0.066 0.28 -0.331 0.04 

Normal 

Severe Thinness .536* 0.086 0 0.294 0.778 

Thinness .320* 0.057 0 0.16 0.479 

Overweight 0.006 0.046 1 -0.125 0.136 

Obesity .174* 0.042 0 0.058 0.291 

Overweight Obesity .169* 0.057 0.033 0.008 0.33 

Speed (sec) 

Severe Thinness 
Overweight .095* 0.021 0 0.037 0.153 

Obesity -.128* 0.02 0 -0.185 -0.072 

Thinness 

Severe Thinness -.096* 0.022 0 -0.157 -0.034 

Overweight -0.001 0.015 1 -0.043 0.042 

Obesity -.224* 0.014 0 -0.265 -0.184 

Normal 

Severe Thinness -.175* 0.019 0 -0.227 -0.122 

Thinness -.079* 0.012 0 -0.114 -0.044 

Overweight -.079* 0.01 0 -0.108 -0.051 

Obesity -.303* 0.009 0 -0.328 -0.277 

Overweight Obesity -.224* 0.013 0 -0.259 -0.188 
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4. CONCLUSION 

The discussion on the findings of the study presented in 

this chapter is appropriate in achieving the objectives of 

the study that has been decided. Researchers are hoping 

this research will help those involved and apply it to the 

current situation and inherit future generations. 
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