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ABSTRACT

Objectives: The purpose of this study was to compare the physical activity level
(PAL), the physical activity pattern and the energy expenditure in male and female
elementary school soccer players using the accelerometer and the physical activity

diary.

Methods: Twenty-five (male 11, female 14) elementary school soccer players (9-12
years) participated in this study. During their daily activities, they wore an
accelerometer for seven days (five weekdays and two weekend days) and completed the
physical activity diary for three days (two weekdays and one weekend day). PAL was
calculated by using the physical activity diary and three equations (Pate Preschool,
Freedson Children, and Freedson) were used to calculate the intensity of physical
activity and energy expenditure from the counts of accelerometer.

Results: The average of physical activity by day of the week, CPM (Counts Per
Minute) and METs (Metabolic Equivalents) were significantly higher in males (723.3 +
149.2 CPM, 2.07 £0.18 METs) compared to females (505.6 +119.9 CPM, 1.79 £0.20
METs), but there was no significant difference in PAEE (Physical Activity Energy
Expenditure) between the two groups (males: 15.5+9.1 kcal/day, females: 11.5+6.0
kcal/day). During weekdays, physical activity intensity was significantly higher in males
compared to females at lunch time and training time than at other times. In both
genders, the PAL was higher during weekdays (males 1.98, females 1.89) compared to
weekend (males 1.62, females 1.61) (p<0.05).

Conclusions: Our study observations suggest the necessity to develop an accelerometer
equation for accurately evaluating the physical activity of elementary school athletes.
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Table 1. Anthropometric measurements of the study subjects
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Height (cm)

Body weight (kg)

Body mass index (kg/m?)
Fat mass (kg)

Muscle mass (kg)

10.6+0.8 (9.0-11.0)"
142.9+ 7.8 (130.1-156.9)
39.6+ 8.4 (27.1-57.6)
19.242.5(15.7-23.4)
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1) Mean £SD (Range)

* p<0.05 Significantly different between males and females by Mann-Whitney U test
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Fig. 1. Daily (7:00-24:00 h) physical activity pattems of males and females, weekday and weekend using accelerometer. *: p<0.05,
** p<0.01, ***: p<0.001 Significantly different between males and females by Mann-Whitney U test



Table 2. Counts per min (CPM), physical activity energy expenditure (PAEE) and METs by fime zone during weekday using accelerometer

Getup -

Exercise &

After fraining -

Go 1o school Morning class Lunch time Affernoon class Tiaining Seeping Average
7:00-8:00 8:00-12:00 12:00-13:00 13:00-16:00 16:00-18:00 18:00-24:00 7:00-24:00
CPM Males 3222 £2415° 4982 +145.6%  1,142.1 =+584,2° 657.5 +248.9%°  1,870.9 +536.9° 458.6 +223.4% 723.3 £149.2
(counts/min)  Females 378.6 £211.0° 3751 *£1157%* B06.7 £ 233. 4% 511.1 £144.0° 1,317.2 +£382.1*  311.8 +109.2° 505.6 £ 119 gk
PAEE Males 38 =+ 48° 7.4 £ 4.6% 26,7 + 19.7%® 120 £ 6.7® 51.1 + 28.2° 8.9 £ 10.5° 155 £ 9.1
(kcal/hour) Females 30 £ 29° 70 £ 524 109 + 7.1 119 £ 6.5° 403 + 20.0° 51 + 4.3« 1156 £ 60
METS! Males 153+ 0.37%° 1.79+ 0.20° 2,63+ 0.73% 201+ 0.36* 354+ 0.64° 1.69+ 0.28% 207+ 0.18
Females 1.0+ 0.33* 1.63+ 0.19% 1.80+  0.30##*cd 1.81+ 0.21° 2,86+ 0.56%*° 151+ 0.18¢ 1.79+ 0.20%*
1) Metabolic equivalents, 2) Mean+SD
* p<0.05, ** p<0.01, *** p<0.001 Significantly different between males and females in weekday by Mann-Whitney U test
ocd There were significant differences with different superscripts in a row among time zones
Table 3. Comparison of fime spent of each activity between weekday and weekend using physical activity diary
Males Females
Physical activity categories PAR" Weekday? Weekend® Weekday Weekend
Minute % Minute % Minute % Minute %
(1) Sleeping 0.9 569.5+102.29 39.6 613.7+£124.2 42.6 571.4+£60.2 39.7 6240+ 78.1 43.3
(2) Resting, falking, watching TV 1.2 176.5+£104.5 12.3 401.1 £ 208.7™ 27.8 118.8 £57.2 8.3 255.4 £ 164.9™ 17.7
(8) Eating food & snacks 1.4 528+ 24.5 3.7 943+ 473" 6.6 89.5 £ 31.4%* 6.2 108.8 £ 79.7 7.6
(4) Personal hygiene, computer work 1.5 37.6t 248 2.6 100.6 £ 1256.5 7.0 66.8 £40.9 4.6 164.1 £142.9 11.4
(5) Studying, desk work 1.6 2782+ 73.7 19.3 223+ 31.6' 1.6 281.8+35.4 19.6 28.8+ 39.5' 2.0
(6) Transportation (bus, faxi) 2.0 309+t 28.8 2.2 522+ 965 3.6 28.9 £ 36.9 2.0 496+ 615 3.4
(7) Dressing 2.1 205+ 184 1.4 47+ 497 0.3 160+ 9.1 1.1 132+ 25.0° 09
(8) A walk (slowly), a stroll 2.5 83% 169 0.6 00+ 00 - 21+ 40 0.2 01+ 03 0.0
(9) Tidy away 2.6 4.6+ 104 0.3 27+ 40 0.2 10.8£13.2 0.8 170+ 282 1.2
(10) Indoor errand, kitchen work 2.7 21,7+ 221 1.5 3.4+ 1121 0.2 21.4+15.7 1.5 55+ 7.5 0.4
(11) Outdoor errand, gardening 3.0 00+ 00 - 0.0+ 00 - 0.0+ 00 - 08+ 28 0.0
(12) Walking moderately, shopping 3.1 589+t 34.7 4.1 405t 605 2.8 80.5+£43.6 5.6 85.2+101.2 59
(13) Sweeping, laundry 3.2 50t 99 0.4 27+ 9.1 0.2 12.3+£19.5 0.9 29+ 70 0.2
(14) Giving a piggyback 3.3 00t 00 - 00+ 00 - 00+ 00 - 00+ 00 -
(15) Mopping floor, club activities 4.0 1.4+ 49 0.1 0.7 26 0.1 00+ 00 - 00+ 00 -
(16) Walking fast 4.5 294+ 34.4 2.0 184+ 33.0 1.3 140£17.7 1.0 125+ 30.1 0.9
(17) Outdoor exercise 6.0 0.0+ 00 - 1.8+ 6.0 0.1 25+ 9.8 0.2 9.6+ 347 0.7
(18) Climbing, jogging, and sports et al. 7.0 144.8 £ 58.2 10.1 81.6+115.1 5.7 122.5+40.5 8.5 628+ 93.2° 4.4
Total 1440 100.0 1440 100.0 1440 100.0 1440 100.0

1) Physical activity rafio expressed as multiples of basal metabolic rate (BMR), 2) Average of two weekdays(Tuesday and Thursday), 3) Sunday, 4) Mean=SD
T p<0.05, ™ p<0.01 Significantly different between weekday and weekend by Wilcoxon signed-rank test
* p<0.05, **: p<0.01 Significantly different between males and females by Mann-Whitney U fest
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1. AR E 1A F5(1.89+0.19)0] (161
0.35) 50k FJ5PI S£gkor] AADE e 753 7
B FEA 0 ek

ne

5. METH< NHZFATNY Ht 4f Hlu

THEEAIR Bojzl AYE Patel] 5 7150
G5 R o] A8 ARES o FUE Blusted]
R (Table 5), AN = AHE, T4E W 2% &%
EolA 75 A8 Algte] FERTE fo]8HA] E8kot i
A= eyt 2kol 7t §lict.

Table 50l #ANAJE 1Y B3 (steps/day) & T3 T
w2 AP ] Uk (G55 1,5640+ 3418 steps/day, F
2 9,69214677 steps/day) &b IAHFF 1,1977+

oJ&HA A VrERRLT

AAGTA7NZ Frlst 18941 58 B ol w
2} AHA R AT (A 2 ARIAIE Al L)) sl 7 e
2 oA7RE 5 IR B Wi A3i= Table 63 2
ot d2hs T FEEE] feg Afo)7F I o ofxk=
IAE Dol A3k A7to] 2 (62.8£93.2 W) Hh
% (122.5540.5 ) oA frelatAl A vEFstTh

THEEA 9} AAEEA7] 7He] BE AEE AL AR
v w e w2 (Table 7), B B 7S A7 A4 857
of njste] 7hR- Fgrol] AnlE AR A sk vk
(FAF 81.3% : 67.7%, AAAF 84.5% : 64.8%), ‘AWE &
5 AT o] 2HE AR AAZEA ) 7R

EARG = ebs

2336 steps/day, F% 7,056 14273 steps/day) EF
FIRG S FosH =2 Ao YElt) sk, 1
S ¥ upg} v wa| i 53 = BF 92

6. 12 3 AHRLHZA YHRNB2LFYT

TEEEA SATE F4A ol vidsto] AES 1Y F o

Table 4. Physical activity level (PAL)and intensity classification of PAL? using physical activity diary

Moales Females
Weekday? Weekend? Weekday Weekend
PAL 1.98 £0.299 1.62 £ 0.50 1.89£0.19 1.61 £0.35"
Intensity classification of PAL Very active Active Active Active

1) PAL={Z[Physical Activity Ratio(PAR) x time spent (min)]} / 1,440 (min)

2) Infensity classification of PAL by KDRI 2015: Sedentary 1.00-1.39; Low active 1.40-1.59; Active 1.60-1.89; Very active 1.90-2.50
3) Average of two weekdays(Tuesday and Thursday)

4) Sunday

5) Mean £ SD

. p<0.05 Significantly different between weekday and weekend by Wilcoxon signed-rank fest

There was no significant difference between males and females

Table 5. Comparison of weekday and weekend for the time spent of physical activity levels using accelerometer

Cut point of Time (min/day)

classification Moales Females

(counts/min)” Weekday? Weekend® Weekday Weekend
Sedentary PAY 0- 799 789.6 £195.6(80.8)° 778.1 £ 238.6 (84.6) 793.56+83.5(83.7) 763.2+164.9 (87.4)
Light PA 800 - 1,679 57.6+4.7 (5.9 51.3+£16.7 (5.6) 59.1+13.2(6.2) 44,7 £ 22.8M(5.1)
Moderate PA 1,680 - 3,367 65.3+£10.5(6.7) 51.3+£20.9 (5.6) 56.9+14.7 (6.0) 40.8 +21.7(4.7)
Vigorous PA 3,368 ~ 65.0£21.1 (6.6) 39.2+24.3 (4.3) 38.2+11.2%*(4.0) 25.6+18.31(2.9)
Total® 977.5+£209.1 (100.0) 919.9+£214.9(100.0) 947.6 +80.3 (100.0) 873.7 £ 149.97(100.0)
MVPA? >1,680 130.3 £ 30.6¥ (13.3) 90.5+42.8 (9.8) 95.0 £ 24.6**(10.0) 65.9 + 36.6'(7.5)
Step counts (steps/day) 15,640.0+ 3,418 9,692.0+ 4,6771 11,977.0 £ 2,336%** 7,056.0 + 4,273

1) Pate Preschool (2006): VO, (ml/kg/min)=10.0714+0.02366 (counts/15 s)

2) Average of five weekdays (from Monday to Friday)

3) Average of two weekends (Safurday and Sunday)

4) PA: Physical activity

5) (). Distribution (%)

6) Sleeping and shower time were not included

7) MVPA: Moderafe and vigorous physical activity (Moderate PA+Vigorous PA)

8) Mean £ SD

" p<0.05, ™ p<0.01 Significantly different between weekday and weekend by Wilcoxon signed-rank test
**: p<0.01 Significantly different between males and females by Mann-Whitney U test
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Table 6. Comparison of weekday and weekend for the time spent of physical activity levels using physical activity diary

Time (min/day)

Level Intensity of activity Males Females
Weekday" Weekend? Weekday Weekend
2-5 Sedentary PAY 5322+ 54.2( 62.5/ 599.3+179.1( 74.2) 537.1 £51.3( 63.4) 535.1+141.8 ( 67.3)
6-14 Light PA 1499+ 38.4( 17.6) 106.2+107.6( 13.5) 1720£53.8( 20.1) 174111254 ( 21.7)
15-17 Moderate PA 308+ 350( 3.4) 202+ 324( 23) 172+£17.9( 20 221+ 573 ( 29
18 Vigorous PA 1448+ 58.2( 16.6) 81.6£115.1( 10.0) 122.5+405( 14.5) 628+ 93.27( 8.2
Total® 857.5+£103.1 (100.0) 807.3 £123.9 (100.0) 848.8 £62.6(100.0) 7940+ 81.5 (100.0)

1) Average of two weekdays (Tuesday and Thursday), 2) Sunday, 3) PA: Physical activity, 4) ( ): Distribution (%)

5) Sleeping and shower time were not included
6) Mean £ SD

. p<0.05 Significantly different between weekday and weekend by Wilcoxon signed-rank test

Table 7. Comparison of the time spent on physical activity levels between accelerometer and physical activity diary (Unit: min/day)

) » Males Females
Intensity of activity - —— - ——
Accelerometer Physical activity diary Accelerometer Physical activity diary
Sedentary PA 785.2+£189.2"2( 81.3) 561.4+ 9583 ( 67.7) 783.6+79.5( 84.5) 535.3 £ 66.0™ ( 64.8)
Light PA? 55,6+ 4.2 ( 6.0P 130.6+ 53.4" (1 15.8) 552x153( 6.0 177.9 £ 69.21( 21.3)
Moderate PA 610+ 72 ( 6.5 28.2+ 322t ( 3.1 525x15.6( 5.7) 20.1 £29.21( 25)
Vigorous PA 571 145 ( 6.1) 113.1+£ 63.4™ (13.4) 350x11.8( 3.8 94.2 £ 4921 ( 11.4)
Total 958.9+191.6% (100.0) 833.3+ 1165 (100.0) 926.3+72.9(100.0) 827.4+51.5 (100.0)

1) Sleeping and shower time were not included in physical activity diary and accelerometer

2) The average of seven days from Monday fo Sunday

3) The average of three days in Tuesday, Thursday and Sunday

4) PA: Physical activity
5) ( ): Distribution (%)
6) Mean £ SD

. p<0.05, ™ p<0.01 Significantly different between physical activity diary and accelerometer by Wilcoxon signed-rank test

There was no significant difference between males and females

Table 8. Comparison of fotal energy expenditure (TEE) and
estimated energy requirement (EER, individual PA)

Males Females
TEE" (kcal/day) 2,033.0+637.6 1,817.2 £223.6*
EER? (kcal/day) 2,451.1 + 544,19f 2,262.6 £ 369.7'

1) The average during a week from Monday to Sunday

2) The average of three days in Tuesday, Thursday and Sunday

3) Mean £ SD

. p<0.05, ™ p<0.01 Significantly different between TEE and
EER by Wilcoxon signed-rank

* p<0.05 Significantly different between males and females
by Mann-Whitney
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