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Analysisof daily physical activity of male and
female middle school sudents accarding to periods

Jong-Hun Jang, Gyu-1| Lee* & Jae-Y oung Park
Kyungpook National University - Kyung Il University

[Purpose] The purpose of this study is to measure the daily physical activity of male and female
middle school students according to the period (VD: vaction day, SNPE: school day no PE, SPE: school
day with PE) by using 3-axis accelerometer, and to compare the characteristics of adolescent physical
activity according to gender and period. [Methods] The subjects were 130 middle school students (68
male, 62 female students). Data collection was performed using a 3-axis accelerometer(GT3X model,
ActiGraph). Collected data were converted into time by intensity and rate using physical activity
analysis program (Actilife v6.11.9) and analyzed by statistical program (SPSS 25.0). One-way ANOVA
and independent sample t-test were used for statistical analysis. Tukey’s HSD was used as a post
analysis. The statistical significance level was .05. [Results] As a result, during each periods(VD, SNPE,
and SPE), except for MVPA(moderate to vigorous physical activity) time on SPE, sedentary and MVPA
time were significantly higher in female students, and low intensity and total physical activity time were
significantly higher in male students. For male students, total physical activity time was higher in the
order of SPE, SNPE, and VD, and for female students, physical activity time during the semester(SNPE
and SPE) was significantly higher than VD. For male students, MVPA time was significantly high in
order of SPE, SNPE, and VD, and for female students, it was high in order of SPE, SNPE, and VD but
only significant difference occurred between SPE and VD. For both male and female students, sedentary
time was high in the order of VD, SNPE, and SPE, but the sedentary time during vacation was
significantly higher than during the semester. [Conclusions] When summarizing the results, first, it was
confirmed that school and physical education classes as a physical activity space play a significant role
in physical activity, especially MVPA, of male and female middle school students, second, the physical
activity effect of physical education class was found to be more effective in male students. Based on the
results of this study, it is necessary to conduct studies on various grades and to explore various factors

affecting physical activity in a complex way.

Key words: adolescent, level of free life physical activity, moderate-to-vigorous physical activity, physical
education class, 3-axis accelerometer
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Table 1. Characteridtics of research participants (MeantD)

male(n=89) female(n=67)
Age(yes) 16.0+0 15.2+0.97
Hagham 169.8+6.34 157.5+5.77
Wedghkg) 67.0+12.65 51.6+8.05
BMI(kgn®) 23.2+4.10 20.7£2.75

Z2IY ARG ol 25 % AgaAgn],

4 Anik o) 3] TS wEstgn
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1) &5t Z(VD) AlHE=

Wt 3 2E AAEE oA gy g ] f2
3k 2to] 7F Vrebskth, ' gHA) o] A AIZES 123748+
86.42%(F) ¥} 1266.08+69.92%- (), A% A4 &%
Al7He 155.10+72.65% ()2 104.86+64.84%-(o1),
MVPA A7+ 47.40+26.96() 23} 69.00+50.77%
(o), F AAZF Al 47 202.51486.42% ()2
173.8669.98+ (o) &= ek om | 22 A17H} MVPA
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Table 2. Comparison of levels of physica activity between
mae and femade students according to measurement time
and intengity.

period variance gender N
mde 68

PA time(min.) t(df) p
1237488642 9061

20| = (SPE) MAMES

A&Fel e gl 45 MVPA AIRbs A9l Al
A LE FEAM dU L] ol g Aol 7} ek
Hy o el HAAIRRE 1109.73+85.20% ()2
1183.86+73.25% (1), A& AlZHe 228.77+69.00

inactive ' 041*
ferde G2 120608:6002 (129 ()7} 148.74£75.928%(c]), MVPA AlZ-e 77
g e 68 ISANTE g 81.41+ 26.30% ()7 98.46:69.91% (1), % A%
VD forde & iammoiss (120 % AIZHE 310.18+83.33% ()} 247.20£70.90% (<))
ey e 88 47406 3066 o o F ettt AR AR AIA, A= Al
forde @ _ oocs077 (1) FAATEE FHAAAA F30] 21 eron,
o e 68 205nME6A 2'1%%5 o MVPA ATl A = #2207t et = gsko, the
forde @2 isgtecase (1) A7Isk featabl ASAe A e ] el
inecti mde 68 1141.93+78.58 -3.846 000+
inactive .000%**
ferde 62 1981715 (128 M0 D= Al7|E AFES AIZH 0|
mde 68  21530+63.10
light B8 oo .
- fevde 62  14364¢7670  (129) 1) 'E,rzwk o] Al7|H AFEE H|T
Vypy e 68 607488 a8 dete] F A EE AT A7 uhet fof g A
ferde 62 0oieass (%) ol 7} RSk o.m] (p=000), AHEEA 7&?% A %59 9)
g e 68 260uBH 3170 o, £ 4(SPE), A% $lE S(SNPE), ¥ F(VD) &
femde 62  23455:6099 (128 o2 =4 UERITH(Table 3).
i e 8 U0TH®ED gy
ferde 62 18735 (19 Teble 3. Comparison of totd physical activity time of
, mde 68  22877+69.00 6.29% o male students according to messurement time.
o O e @@ wramm 1) _ — Ty
g e 68 BLANE® g period N PAtMemin)  F(d) P o
femde 62  9846r6901  (128) VD 68 20251+86.42
31018:8333 SNPE 68 276047545 300302 000" acbhec
totd 4619 ogees
femde 62  247.20:7090  (128) SPE 68 310.18+83.33

Mean+SD, *<.05, **<.01, ***<.001
VD: Vacation day, SNPE: School day no Physical Education, SPE: School
day with Physical Education

(o), A= AASE A7+ 215.30463.10% () %
143.64+76.70%(1), MVPA A7 60.74428 48%F
(I 90.91+64.56%(e1), F AALE A2
276.04+78.45% ('F) ¥} 234.55+69.99% (o) = vFEbsk
o, W F AAZE FIF FARH FHAAE
MVPA A|ZE2 o SR AIN, AR A7kt & A1A 2
F G AN FefstA = bt

MeantSD, ***<.001,
a VD(Vacation day) b: SNPE(School day no Physica Education) c:
SPE(School day with Physical Education)

FEA o] A AALF] A7) whE Aol o AL
4 A= (Table 4)9F 2th. B8 oA A%
12ke] A7’ Zpol= frefabAl Uebsken | AR A
7} 4*4%%8 T2 % AJ71(SNPE, SPE)dl H]&j Het
Z(VD)el|A =, ?ﬂﬂt A7 O F A7 (SNPE,
SPE)ell H]8f ¥t 5(VD)ellA WA JeRgTh MVPA Al

o = 2 (SPE), 559 $l= 2(SNPE),
w8t (VD) o2& A YERGtHFigure 1).
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Table 4. Comparison of physicd activity time mae students

according to intensty and measurement time.

Table 5. Comparison of tota physicd activity time of femde
students according to measurement time.

peiod N PAtmemin) F@) p e
VD 62 17386+69.98
SNPE 62 23455+69.99 19('22)88 000 achc
SE 62 2472067090

levd peiod N PAtime(min) F@) p e
VD 68 1237.48:86.42

inactive SNPE 68 1141.93:7858 432-2)77 000%** aob, ¢
SPE 68 1109.73:8520
VD 68 15510:72.65

ligt SNPE 68 21530+63.10 22(-5’)86 000*** ach, ¢
SPE 68 22877+69.00
VD 68 47.40:269

MVPA SNPE 68 60.74+2848 26(-27)96 000*** achec
SPE 68 8L41+2639

MeantSD, ***<.001
a VD(Vacation day) b: SNPE(School day no Physica Education)
¢: SPE(School day with Physical Education)

Table 6. Comparison of physcd activity time femde students
according to intensity and measurement time

MeantSD, ***<,001
a VD(Vacation day) b: SNPE(School day no Physical Education)
¢: SPE(School day with Physical Education)

b

1000

vD
(Vacation-day)

[ SNPE
(School-day no
Physical Education)
SPE
(School-day
Physical Education)

Time(min)

500

a b 3
.

in-active light MVPA

Fig. 1. Multi comparison of physicd activity time of mde
sudents according to intendty and three meesurement period.

* Significant differences(p<0.05) indicated, & between VD and SNPE,
b; between VD and SPE, ¢; between SNPE and SPE.

2) o{stdo| Al7|YH AlMEs H]

ool F AAZE AT A7)0l whet fof gt A}
o7} Uettom  AFEEA A et F(VD) F AlA
&5 Aol T2 F AlZ](SNPE, SPE)d| Bl3l WA 1
ElttH(Table 5).

el o] e Al

A% 3

By aqb (Table 6 >r+ zgu}. WE FEq AASE
17

I

3, 4“5150 2= —‘:r/\] 71( SNPE, SPE)
F(VD)IA 2, ,
SPE)S] ¥]3) ¥t (VD) oK A vieht eby Az
% 5412 A% nyh,

vl time N PAtme(min) Fd) p D
VD 62 1266.08£69.92

inactive SNPE 62 1192817155 2"22)19 000" o
SPE 62 118386¢7325
VD 62 104.86:64.84

ligt SNPE 62 14364+76.70 6'(72?8 001 a<bc
SPE 62 148747593
VD 62 69.00+50.77

MVPA SNPE 62 909146456 3'(72‘)‘4 025 a<c
SPE 62 98.45:6091

Mean+SD, *<.05, **<.01, ***<.001
a VD(Vacation day) b: SNPE(Schoo day no Physical Education)
¢: SPE(School day with Physica Education)

MVPA A7 @8t Azt b2 A5 sl g
(SPE) ol A5t w8} 5(VD) Bt A Yebsth(Figure 2).

b

1500 a D
l—‘ (Vacation-day)
| SNPE

(School-day no

Physical Education)
[[] SPE

(School-day Physical

Education)

Time(min) R
g

g

a b
== e
in-active light MVPA

Fig. 2. Multi comparison of physica activity time of mde
students according to intendty and three meesurement period.

* Significant differences(p<0.05) indicated, & between VD and SNPE,
b; between VD and SPE, c; between SNPE and SPE.
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54.03%)<F VD 36.15% (& 26.47%, 4 46.771%) %
Eyth Eok 3] F ASFY friel wE FEES
SNPE 50% (& 42.64%, <] 58.06%)<}t SPE 64.61%
(d 77.94%, o 50%)=2 YESTh, AR Ao (v
10~144) ] 7] 5 dd A E F5ES B =
o AFEL FF FTT T1.3% ~ U
50~79% ()2 ¥rel1 Uth(Guerra et al., 2003;
Riddoch et al., 2004: Santos et al., 2003). =% 4
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MVPA Al7bo] Al g9tk o ste 235 A3 4
2 FAS A AAH oz AFA G5 A 2ol
]2kl tH(Song et al., 2010). gra U} ¥4k o}, &

il"@’%}% Sotn wELEE B3l sHF MVPAY <
A& CPPSE, 2013). stw Wy A4 &%
‘} g AAATLEL AHTE A (F)
4 5 )Y A2, TF AL #AA 2
51“3%), WEIG AA & 12 ol E Wl
L;L“: zLxqu Al ALA|

2l A1 712 24 gl
Oﬂ?ﬂﬂr JJrXﬂ ] el B} 2A)gk A4 5l meA =9
7 A71E 287t 9

To =2, A&FY frol wek, SPES| MVPA A3t
< SNPE®] vl&l @ A 22F +20.67%2 +7.55%
=%, SPESH VDO AlzE Abol (i +34.01%, 9
+29.46)= © @A UEutHFigure 3). ¥
MVPA Al 7tel| g A &49<] 71 & Bl 75
ASTd MVPAZE 7IHiRHE =7 gz dY
MVPAS] 34%('2) 9t 26% (1) & Al&-attta 83
THGrastén et al., 2015). 710 F2& &
FEANME 1 7]d%EE 16.5%(Cheung, 2019)<}
11%(Wickel & Eisenmann, 2007)2 HE1¥ 1 it}
Morgan et al.(2007)°l] wt2®, L Alx&F2] <F 30
T ol AAA = ASTFHL 7] HAdEC] 85
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Table 7. Average MVPA of mde and femae students according
togradelevels

time  gender grade N PA time(min)
mae 9th 68 47+26.96
VD femde %th 37 37+16.94
femae 7th 25 115+47.84
mae 9th 68 60+28.48
SNPE  femde Sth 37 48+24.07
femae 7th 25 154+52.04
mae 9th 68 81+26.39
SPE  femde 9th 37 49+19.93
femde 7th 25 170+53.25

Mean(min)=SD
VD: Vacation day, SNPE: School day no Physical Education, SPE: Schoal
day with Physical Education
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