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Abstract. The aim of this study was to assess the level of 

physical fitness and sedentary children with disabilities 

included in Kinshasa. One hundred-thirty children were 

included in this study, 70 with intellectual disability (ID, 

age: 12.4 ± 4 years) and 60 without ID (age: 11.6 ± 4 

years). Flexibility, explosive strength, grip strength, 

abdominal endurance and cardiorespiratory endurance 

tests were used. They are supplemented by the 

measurement of anthropometric characteristics. 

Measurements of muscular strength endurance, 

isometric force, walking distance and cardiorespiratory 

endurance were significantly higher in comparison with 

ID (p<0.05). The muscular strength endurance, isometric 

strength walking distance and cardiorespiratory 

endurance of girls were significantly lower than those of 

the control group (p <0.05). It is clear from this study that 

the cardiorespiratory and muscular endurance of 

children and adolescents with intellectual disabilities is 

inferior to those of children without intellectual 

disabilities regardless of the type of children. 

Keywords. Adolescents, children, endurance, 

intellectual disability, sedentarity. 

Introduction 

Nowadays, the sedentary lifestyle is the fourth risk 

factor for mortality according to the World Health 

Organization (WHO) at the global level. It does not 

correspond to the absence of activity, but is defined 

as activities with reduced movements and which 

are not a source of a significant energy expenditure 

(because too close to the resting metabolism). In 

children and adolescents, regular physical activity 

promotes the development of a healthy 

musculoskeletal and cardiovascular system (Owen 

et al., 2014). It also allows them to learn to 

coordinate and control their movements and to 

maintain an adequate level of fitness. Moreover, 

regardless of the level of physical activity 

practiced, physical inactivity is also a risk factor in 

terms of health; this increases the risk of mortality 

by 20 to 30% (WHO, 2015). In terms of public 

health, it is therefore important to study the 

lifestyle of individuals in terms of physical activity 

and sedentary lifestyle. The data on physical 

activity and sedentary behavior of the Congolese 

population are focused on valid persons (WHO, 

2014). No studies have been conducted to collect 

data on the fitness level of persons with disabilities 

whose statistics are poorly developed. To date, 

only surveys that are poorly documented and 

generally conducted by organizations (national 
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and international) for people with disabilities in a 

part of the country have been used to identify 

people with disabilities. There are thus about 

10,500,000 disabled people in the Democratic 

Republic of Congo (DRC), which represents nearly 

13% of the Congolese population (INS, 2010). ID is 

common, with approximately 1 to 2% of the global 

population being affected (Politte & Dougle, 2014).  

Children with intellectual disability (ID) present 

significant limitations of adaptive functioning, 

visible in various skill areas such as 

communication, school learning, autonomy, 

individual responsibility, social life, work, leisure, 

health, or still security (Welk et al., 2010; Gonzalez-

Aguero et al., 2010). The survival of these children 

in the DRC is marked by a lack of encouragement 

to the practice and / or information of parents or 

educators this promotes physiological 

deconditioning but also psychological and leads 

these children to remain more and more sedentary. 

Given the sedentary lifestyle of children and 

teenagers with ID, we were motivated to carry out 

this study with the aim of finding out how this 

sedentary lifestyle affects the physical condition of 

these children and compared to children without 

children intellectual disability. 

Methods 

One hundred and thirty (130) subjects were 

selected to participate in this study including 70 

with ID (40 boys and 30 girls) and 60 without ID (30 

boys and 30 girls). The inclusion criteria below are 

retained: to be regularly registered at the 

Tuendeleye health center in Lemba commune or at 

the Bopikiliki Kinshasa institute (Democratic 

Republic of Congo) during the study; have been 

diagnosed with a developmental disability by a 

doctor and a psychologist; have an intelligence 

quotient of less than 70 for children with ID; be 

between 6 and 17 years old be present for all 

evaluations; freely accept to participate in the 

study. Excluded were anyone who did not meet the 

inclusion criteria. 

This study was conducted according to rules 

defined by the directives and audits of the local 

ethics commission. All parents of children and 

adolescents with or without ID have signed a 

consent to their children's participation. 

Motor Tests 

As recommended by the American College of Sport 

Medicine, physical fitness should be assessed by a 

set of measures that include at a minimum: body 

composition, aerobic fitness, flexibility, and 

strength (American College of Sports Medicine, 

2014). 

In our work, the physical condition was 

evaluated using 5 tests from the EUROFIT battery 

(Pace & Bricout, 2015). The tests that have been 

selected are below. 

The flexibility test 

It is measured using the "sit-and-reach" test where 

the child sits on the floor with legs outstretched and 

should extend the arms as far as possible towards 

the toes. The distance (cm) between the fingertips 

and the heels is measured. This measure may be 

negative for weak and supple subjects if the hands 

go beyond the toes for soft subjects. 

The explosive force test 

It is measured using a horizontal relaxation test, 

evaluated with a horizontal jump forward, feet 

joined and without momentum. The gap between 

the starting line and the mark of the heels after the 

jump is measured (cm). 

The endurance test of muscular strength 

It is evaluated for the muscles of the trunk. It 

consists of performing a maximum of bending of 
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the trunk in 30 seconds, in elongated starting 

position. The subject must reach the sitting position 

on the legs flexed at 90 ° at the end of flexion of the 

trunk. The measurement obtained is expressed by 

the number of flexion made in 30 seconds. 

The isometric strength test 

It measures a voluntary maximum force (FMV) 

using a hand grip equipped with a measuring 

sensor (FK 500) which records the clamping force 

of the hand. The maximum voluntary force is 

evaluated for both hands (Newton). We retained 

the score of the best of both hands. 

The six-minute walk test 

The child must walk as far as possible for six 

minutes. Then using a specific equation (Sinivasan 

et al., 2014), the maximum oxygen consumption is 

calculated, according to the following formula: VO2 

(ml/kg/min) = 49.9- 1.0 (x) where x is the distance 

traveled for 6 minutes. 

Statistical Analyzes 

Quantitative variables are presented as mean ± 

standard deviation. The girls / boys comparisons 

with and without DI were performed by a student 

t test in the SPSS software version 21.0. A threshold 

of significance at p <0.05 was retained. 

Results 

The results show no significant difference in 

demographic characteristics between girls and 

boys with or without ID (Table 1). 

Boys with ID showed significantly lower 

muscular endurance, strength and 

cardiorespiratory endurance than boys without ID 

(Table 2). 

 

Table 1 

Demographic characteristics. 

Variables 
With ID Without ID 

Girls Boys Girls Boys 

Age (year) 11.8 ± 6  13.1 ± 2.6 13.3 ± 2.9  12.4 ± 4 

Height (m) 1.5 ± 0.2  1.4 ± 0.3  1.5 ± 0.1  1.4 ± 7.1 

Weight (kg) 46.3 ± 4.6 45.2 ± 6.1  48 ± 2.9  46.5 ± 5.6 

BMI (kg/m²) 20.4 ± 3.7 23.06 ± 1.7 21.33 ± 6.3  23.72 ± 3.9 

IQ 77 ± 2.2  80.4 ± 0.6   49.1 ± 8.1  50.7 ± 2.7 

BMI: body mass index; IQ: intellectuel quotient 

 

Table 2 

Comparisons of cardiorespiratory and muscular endurance parameters of boys with and without ID. 

Parameters Boys with DI (n=40) Boys without ID (n=30) 

Flexibility (cm) 9.67 ± 3.25 11.43 ± 1.66 

Endurance of muscular strength (nbr/30sec) 8.23 ± 4.56 13.67 ± 2.19* 

Explosive force (cm) 151.6 ± 18.3 153.02 ± 10.4 

Isométric force (newton) 24.41 ± 5.85 27.93 ± 1.32* 

Distance traveled (m) 181.79 ± 8.59 186.81 ± 12.02* 

VO2max (ml/kg/min)  27.10 ± 2.74 34.91 ± 2.51* 

* p < 0.01, ID: Intellectual disability 
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Table 3 

Comparison of fitness parameters of girls with and without. 

 Parameters Girls with ID (n=30) Girls without ID (n=30) 

Souplesse (cm) 11.02 ± 1.10 12.35 ± 2.9 

Endurance of muscular stength (nbr/30sec) 6.01 ± 1.02 10.71 ± 5.18 *** 

Explosive force (cm) 109.3 ± 3.7 112.4 ± 11.3 

Isométric force (newton) 20.6 ± 3.41 25.9 ± 1.16** 

Distance traveled (m) 139.33 ± 9.19 144.02 ± 13.8** 

VO2max (ml/kg/min) 26.5 ± 1.63 32.75 ± 4.11* 

* p < 0.01 

 

Table 3 shows that girls with intellectual 

disabilities have significantly lower muscular 

endurance, explosive strength, isometric strength 

and cardiorespiratory fitness compared to girls 

without intellectual disabilities. 

Discussion 

Physical fitness during childhood or adolescence is 

a predictor of good health in adulthood (Ortega et 

al., 2011). Cardiorespiratory endurance and 

muscle strength are among the components of 

physical fitness most often recommended to 

establish a prognosis for chronic disease risk 

(Bégarie et al., 2011). The objective of this study 

was to evaluate the physical condition of sedentary 

children and adolescents with intellectual 

disabilities, schooled in the city of Kinshasa 

province in comparison with children without ID. 

Our results generally show that sedentary children 

and adolescents with intellectual disabilities have 

a significantly lower physical condition compared 

to the control group. There are many studies on the 

fitness levels of children with DI. These studies 

showed that children with ID had lower fitness 

levels than children without ID (Un & Erbahceci, 

2001; Fernhall & Pitetti, 2000; Pitetti et al., 2001; 

Hilgenkamp et al., 2012). These lower fitness levels 

would be associated with lower motivation and a 

lower level of AP in children with ID, but also 

induced by lack of sports practice since infancy. 

Fitness level is the ability to perform physical 

activity by bringing into play a full range of 

physiological and psychological resources. Fitness 

is considered an indicator of an individual's health 

(Skowronski et al., 2009). Insufficiently stimulated, 

the physical condition deteriorates. In this sense, 

WHO recommends physical activity of at least 30 

min / day for adults or 60 min / day for children 

(World Health Organization, 2010). These 

recommendations do not exist for people with ID, 

but in terms of public health it is obvious that it is 

necessary to provide regular and sufficient 

physical activity to these people. 

Pitetti & Campbell (1991) compared the 

cardiorespiratory endurance of individuals with 

and without ID and found that children's 

cardiorespiratory endurance with DI was 20 to 

43% less than that of the general population. In our 

study the low values of VO2 can be linked in 

particular by a lack of sports educators for children 

with special needs; a lack of sports facilities (club, 

gym ...); a lack of financial means and "sports 

culture" within families. 

Flexibility is affected by physical inactivity. It 

also varies with gender, age, muscle and joint 

aging. Flexibility is a determining factor for the 

unrestricted realization of activities of daily living 

in the general population. Chaiwanichsiri et al. 

(2000) showed that the flexibility of children with 

DI was lower than that of the control population. 

These results were explained by the fact that 
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subjects with ID have a delay in understanding 

and lead a more sedentary lifestyle than their 

peers. 

Graham & Reid (2000) reported trunk flexibility 

results in children with ID. These authors specify 

that the scores in their studies are lower than the 

minimum retained. In our study, there was no 

significant difference (p> 0.05) between the two 

groups on this flexibility test (Graham & Reid, 

2000). The reason could be related to the sedentary 

lifestyle of both groups. 

The comparison between girls with no DI 

revealed that girls without ID had significantly 

greater muscular strength, isometric force, 

distance traveled and cardiorespiratory endurance 

than those with ID (p <0.001). This could be 

justified by the fact that girls are of course 

naturally weak and when the DI is added this 

worsens the situation further. 

Activities of daily living require not only 

strength and cardiorespiratory endurance, but also 

power. Guidetti et al. (2010) found, using the long 

jump test, that children with inactive ID had 

significantly lower leg explosive power than 

children without ID. Mean jump length was 75.6 ± 

32.0 cm for children with IDD and 119.7 ± 38.7 cm 

for children without ID. In our study, the explosive 

power of the legs was also evaluated. We did not 

observe any significant difference in the 

comparison between girls or boys. Although we 

did not find statistical differences, nevertheless 

girls and boys with DI had lower mean values than 

those without ID. These low motor abilities 

observed in children with ID may be related to 

their reduced ability to engage in sufficient 

physical activity in relation to their level of 

cognition. In fact, lack of motor stimulation in 

children probably leads to less muscle mass 

development in the lower limbs. 

Muscular endurance is essential for the 

performance of daily life and leisure activities, as 

well as for the ability to work. Lower muscle 

endurance may limit the physical activity of 

people with ID. A positive correlation has been 

established between muscular endurance and 

industrial work performance (Horvat & Franklin, 

2001). Graham & Reid (2000) measured muscle 

endurance using push-up and straightening tests 

and found that the average number of pumps and 

straightening performed on children with ID was 

11.7 ± 11.4 and 10.6 ± 7.6. These results were lower 

than those of the reference population. In our 

study, endurance of the abdominal muscles was 

measured by the straightening test. The average 

number of recovery was significantly higher for 

the control group compared to the group of 

children with DI. The results of this study are 

therefore similar to those reported by Graham & 

Reid (2000). This would be explained by the fact 

that children with ID have a low level of cognition 

which consequently influences their test results. 

Conclusion 

This study showed that children and adolescents 

with ID compared to their peers without ID have a 

low cardiorespiratory and muscular level. This 

physical condition is gender-specific, and is in 

favor of boys over girls. A physical activity 

program is needed to improve the physical 

condition of children and adolescents with ID to 

prevent the development of pathologies induced 

sedentary lifestyle. 
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