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Abstract
Background regarding inflammatory factors in children are 
not so well developed levels of physical fitness

inflammatory state that 

Objective To evaluate the association of physical fitness with
levels in children and to identify the possible related factors.
Methods

assay. The association between 
regression 

analysis. Multivariate analyses were

Results

level did not differ by age and gender. Fitness level was not 
inversely

Conclusion These findings indicate that physical fitness is not

study reveased an association between high fat intake and low 
physical fitness as well as a significant association between 
high physical activity and physical fitness. [Paediatr Indones. 
2009;49:75-81].
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Iand its contribution to the pathophysiology 
of cardiovascular disease has become better 
appreciated in the last decade. Although these 

conditions
are thought to be lifelong processes that originate 
from childhood.1 The promotion of physical activity
in early childhood may be important as the initial step 
in developing lifelong habits that can help prevent 
future chronic illness.2

been documented extensively in children and young 
but data regarding inflammatory factors in 

children are not well reported as in adults.4 There is 
evidence that inflammatory factors participating in 

include impairment 
of endothelial function5 and the formation of fatty 

as well as in thrombotic events 
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that trigger myocardial infarction and some strokes.9

been described related to monocyte activation
of 

adhesion molecules.11 These adhesion molecules 
recruit leukocytes to the endothelial surface and 
amplify the inflammatory process in the vascular 
endothelium.

to the pentraxin family of proteins is a very sensitive 

increase rapidly in response to a wide range of stimuli. 

ability of risk factors for cardiovascular disease.

level is positively correlated with obesity 5 and 
inversely correlated with physical activity1  and 
physical fitness.1

levels are inversely correlated with fibrinogen 9

and One study of 

physical activity. Other study reported that exercise 

significant improvement in cardiorespiratory fitness 

epidemiologic studies.21

published study on the relationship of physical fitness 
with

Methods

Elementary schools were selected based on economic 
indicators i.e. parental income and the fees charged by 

th

nd rd class of 

organ enlargement at the time of recruitment. 
Written informed consent was acquired from all 

of data collection procedures. The Research Ethics

Indonesia approved the investigation. 

with a height scale (Microtoire). MUAC was measured 

measuring tape. All measurements were recorded in 

We collected venous blood sample using trace 

an immunoturbidimetric assay for the in vitro 

A survey to record foods eaten over a three day 
period was conducted to investigate dietary nutrition 

about all food and drink taken for three consecutive 

to calculate intake energy and nutrient content per 
day.

was defined as not having 
any chronic medical condition under the treatment 
of a pediatrician. Recent illness was defined as an 

If the parent did not answer either question in the 

then the child was included in the recently ill group.22

day of study enrollment was excluded. 
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fitness was measured by testing five 
components as follows: muscle

cardiorespiratory endurance.24

assessed with
measure submaximal performance in children. This 

down on a step 

The stepping was repeated
minutes while wearing a backpack containing bags of 

weight. The 
and at 

physically fit returned to  normal 
more rapidly than those who were less fit. A physical 
fitness score was

Exercise participation

typical amount of time spent on various activities and 

the types of sports and other activities undertaken. 
Activities were also grouped by intensity. Activities 
in the moderate category included: bicycling (on a 

Activities grouped in the strenuous category included: 

physical activity undertaken (outside of gym class) 
per week.

Bivariate associations were analyzed using 

linear regression analysis. Multivariate analyses were

physical activity. The level of statistical significance 

Results

are presented in Tables 1 and 2.

presented in Table 3

Table 1. Basic characteristics of subjects

Characteristic n
% of total 

participants
(217)

Age
7-8 years
8-9 years
Sex
Male
Female
Body Mass Index (P50 = 13.9 kg/m2)
  < P50
Dietary Intake (< 75% RDA)

Protein intake
Fat intake
Illness Status
Sick in past 14 d
CRP level of > 5 mg/L
Physical Activity
Poor activity level
Good activity level 

107
110

112
105

115

210
167
163

39
11

106
111

49
51

52
48

53

97
77
75

18
5

49
51

Table 2. Physical Fitness Score, Body Mass Index (BMI), and CRP concentrations of subjects

Characteristic
Male
(112)

Female
(105)

Total
(217)

Physical Fitness Score
Median (min-max)
Mean (SD)

6647 (1976 - 30416)
8681.34 (SD 6310.44) 

7224 (2120 - 30396)
8669.26(SD 5319.43)

6938 (1976 - 30416 )
8675.49 (SD 5838.50)

BMI (kg/m2) 14 (12.2 – 16.7)
14 + 0.8

13.8 (11.9 – 16.1)
13.8 + 0.8

13.9 (11.9 – 16.7)
13.9 + 0.8

CRP (mg/L) 0.3 (0.02 – 27.87)
1.2 + 3.9

0.4 (0.02 – 17.71)
1.3 + 3.4

0.4 (0.02 – 27.87)
1.3 + 2.8
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levels and potential confounders as the independent 
variables. Tables 4 and Table 5 show the relationship 

Linear regression analysis indicated that physical 

Logistic regression analysis indicated that physical 
activity was strongly correlated with high physical 

protein intake but showed a significant negative 
correlation to fat intake (Table 5). In a multivariate 

with physical fitness (Table 6).

Discussion

General population studies have reported an inverse

reported physical activity or physical fitness. These 
studies suggested that regular physical exercise might 

effects of six 

levels in a healthy elderly population showed that on 

cardio respiratory
was no associated change  in
results were similar for men and women.21 In our 

similar between male and female. We performed an 

as the test variable and calculated grouping variable 
for male and female. 

Table 3. Percentiles of CRP concentration (mg/L) among subjects

n Mean
Percentiles of CRP concentration

10 20 30 40 50 60 70 80 90 100
Total 217 1.3 0.02 0.1 0.2 0.3 0.4 0.4 0.6 1.0 2.6 27.9
Sex

Male 112 1.2 0.02 0.1 0.1 0.2 0.3 0.4 0.5 0.7 2.2 27.9
Female 105 1.3 0.02 0.1 0.2 0.3 0.4 0.5 0.7 1.5 3.3 17.7

Age, years
7 – 8 107 1.3 0.02 0.1 0.1 0.2 0.3 0.4 0.6 1.3 3.9 17.7
8 – 9 110 1.2 0.03 0.1 0.2 0.3 0.4 0.4 0.6 0.9 2.3 27.9

BMI
<P50 115 1.3 0.02 0.1 0.1 0.2 0.3 0.4 0.5 0.9 2.4 27.9
>P50 102 1.2 0.02 0.1 0.2 0.3 0.4 0.4 0.7 1.3 3.1 17.7

Table 4.
and BMI in study subjects 

Physical Fitness

r P
Age 0.07 0.29
Body mass index (BMI) 0.14 0.04
CRP 0.10 0.14

Table 5. 
and dietary intake 

Physical Fitness

Odd Ratio (OR) P 95% CI
Sex (female) 1.0 0.97 0.5 to1.8
Physical activity 3.3 <0.001 1.7 to 6.4
Morbidity 0.9 0.77 0.4 to 2.0
Dietary intake 
Caloric intake
Fat intake
Protein intake

2.0
0.5
0.6

0.52
0.02
0.31

 0.2 to 17.2
0.2 to 0.9
0.3 to 1.3

Table 6. Multivariate analyses of physical activity and fat intake 

Physical Fitness
Odd Ratio (OR) P 95% CI

Physical Activity 3.2 <0.0001 1.7 to 6.3

Fat Intake 0.5 0.03 0.2 to 0.9
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are several possible explanations for this difference.
The association between exercise and inflammatory 
markers observed in other epidemiologic studies may 
not be causal. The cumulative effects of exercise may 

course of many 
exercise 

levels. A limitation of the current study is individual 
reduces 

small 

cannot be excluded. 

greater the likelihood of nutrient deficiency and 
physical problems.

is significantly associated with higher BMI among 
underweight children. Lower BMI can be caused by 
insufficient calorie and nutrient intake.Weight loss 
by hypocalorific diets or surgical intervention can 

activity is a key component of energy 
balance and is promoted in children as a lifelong 
positive
for daily caloric usage.2 Our findings suggest a strong 
association between physical fitness and physical 

activity has to be encouraged among children 
largely based on the assumption that the behavior 
will become part of the person’s life and carry over 

it will help lower the risk of 
health problems.

fat intake is significantly associated with low physical 

by BMI and visceral obesity. 
There are a number of limitations of this study. 

overlook the inherent possibility that constitutional 
and genetic factors may have influenced our findings. 

baseline blood sample and 
therefore cannot account for changes

of acute inflammatory or infectious episodes. 

been observed between physical fitness with physical 

suggest that physical fitness in children can be raised 
by promoting physical activity as part of childhood 
daily habitual at the family and community levels in 
addition to the activity conducted in the schools.
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