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The Analysis of the Effect of Adolescents' Physical Activity Level on
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Abstract This study analyzed the effects of the level of physical activity of adolescents on their
psychological well-being and health behavior. This study used the 2020 Korean youth health behavior
survey published by the Ministry of Health and Welfare, which included a total of 54,948 subjects. A
complex sampling design, including weight, stratification, and cluster variables, was used and the results
of this study were as follows: First, the high physical activity group showed a higher level of subjective
health status than the low physical activity group. Second, the high physical activity group showed a
lower level of generalized anxiety disorders than the low physical activity group. Third, the high physical
activity group showed a lower level of sleep disorders than the low physical activity group. Fourth, the
high physical activity group showed a higher level of drinking experience than the low physical activity
group. Fifth, the high physical activity group showed a higher level of smoking experience than the low
physical activity group. Sixth, the high physical activity group showed a lower level of smartphone
dependence than the low physical activity group. In conclusion, physical activity makes adolescents feel

healthier and lowers anxiety and sleep disorders while maintaining psychological health.
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Fig. 1. Research Model
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Table 1. Weighted and unweighted frequencies of
population by gender

Gender
Type
Male Female Total
Weighted frequency 1,364,840 | 1,267,048 |2,631,888
Weighted frequency % 51.9 48.1 100.0
Unweighted frequency 28,353 26,595 54,948
Unweighted frequency % 51.6 48.4 100.0
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Table 2. The demographic information of the

respondents (N=54,948)
e | e | et | Vel

Gender Male 28,353 51.9

Female 26,595 48.1

12 2,925 5.2

13 9,827 17.3

14 9,439 16.0

Age 15 9,337 16.2

16 9,003 17.1

17 8,672 16.9

18 5,606 11.4

High 6,039 11.2

) Middle High 15,300 28.6

Jamily Middle 26,397 475

Middle Low 5,937 10.4

Low 1,275 2.2

Middle Scholl 10,005 17.9

Middle Schol2 9,564 16.2

School Middle Schol3 9,392 15.6

Grade High Schooll 8,907 16.9

High School2 8,907 17.0

High School3 8,173 16.5

High 6,736 12.2

Middle High 13,410 24.6

Academic Middle 16,585 30.1
Score

Middle Low 12,684 23.0

Low 5,533 10.0
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Table 3. Results of Chi-square tests based on complex sample design for physical activity level by gender

Participation of Moderate Exercise per Week (day)
Gender X
0 1 2 3 4 5 6 7
Male 30.2% 13.9% 14.8% 13.6% 7.7% 8.4% 2.8% 9.7%
Femle 48.7% 17.2% 13.3% 9.2% 3.8% 3.6% 1.3% 2.9% 333.685%**
Total 39.1% 15.5% 14.1% 11.5% 5.8% 6.1% 2.1% 5.9%
Participation of Intense Exercise per Week (day)
Gender X
0 1 2 3 4 Over 5
Male 27.4% 18.0% 16.8% 12.9% 6.7% 18.2%
Femle 52.0% 19.1% 12.4% 7.2% 3.0% 6.2% 573.199**
Total 39.3% 18.5% 14.7% 10.2% 4.9% 12.4%
Participation of Weight Training per Week (day)
Gender X
0 1 2 3 4 Over 5
Male 35.0% 15.7% 12.5% 11.2% 6.3% 19.3%
Femle 68.4% 14.2% 7.3% 4.4% 1.8% 3.9% 998.039™**
Total 51.1% 14.9% 10.0% 7.9% 4.2% 11.9%
Gender Total Physical Activity Level ¥
Low High
Male 39.4 60.6
Femle 71.1 28.9 2333.361***
Total 54.7 45.3
= pC0.001

Table 4. Results of simple regression based on complex sample design for psychological wellbeing according

to gender
Subjective Health Status according to Gender
Variable Parameter Estimate Standard Error t value F value
Intercept 2.251 0.008 274.478"*
Gender Male -0.265 0.011 -24.814%"* 615.732%*
Female 0.000 0.000
Generalized Anxiety Disorder according to Gender
Variable Parameter Estimate Standard Error t value F value
Intercept 1.678 0.006 278.353™
Gender Male -0.224 0.008 -28.630™* 819.674™**
Female 0.000 0.000
Sleep Disorder according to Gender
Variable Parameter Estimate Standard Error t value F value
Intercept 3.215 0.011 282.877"*
Gender Male -0.280 0.017 -16.696™** 278.769™**
Female 0.000 0.000
= £(0.001
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Table 5. Results of Chi-square tests based on complex sample design for health behavior by gender

Gender Smartphone Over-dependence © Gender Drinking 2
Low High No Yes
Male 53.7 46.3 Male 62.5 37.5
Female 45.4 54.6 212.754** Female 70.9 29.1 109.747"**
Total 49.7 50.3 Total 66.6 33.4
Gender Smoking (Cigarette) 2 Gender Smoking (Electric Cigarette) 2
No Yes No Yes
Male 86.1 13.9 Male 95.2 4.8
Female 93.7 6.3 328.784*** Female 98.4 1.6 262.543%**
Total 89.8 10.2 Total 96.7 3.3
= 5(0.001

Table 6. Results of simple regression based on complex sample design for psychological wellbeing according
to physical activity level

Subjective Health Status according to Physical Activity Level

Variable Parameter Estimate Standard Error t value F value
Intercept 1.910 0.007 259.756"**
PA Low 0.372 0.009 42.060™** 1726.050™**
High 0.000 0.000 .
Generalized Anxiety Disorder according to Physical Activity Level
Variable Parameter Estimate Standard Error t value F value
Intercept 1.507 0.005 275.918**
PA Low 0.101 0.006 16.315%* 266.189™*
High 0.000 0.000
Sleep Disorder according to Physical Activity Level
Variable Parameter Estimate Standard Error t value F value
Intercept 2.983 0.010 297.079%*
PA Low 0.159 0.012 13,184 173.812%*
High 0.000 0.000

PA= Physical Activity Level, ***= p<0.001
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Table 7. Results of Chi-square tests based on complex sample design for health behavior by physical activity

level
PA Smartphone Over-dependence 2 PA Drinking 2
Low High No Yes
Low 45.8% 54.2% Low 09.1 30.9
High 45.4% 45.6% 273.972%* High 63.5 36.5 127.312%*
Total 49.7% 50.3% Total 66.6 33.4
PA Smoking (Cigarette) I PA Smoking (Electric Cigarette) 7
No Yes No Yes
Low 92.0 8.0 Low 97.7 2.3
High 87.2 12.8 245.744" High 95.5 4.5 163.035%**
Total 89.8 10.2 Total 96.7 3.3
PA= Physical Activity Level, ***= p<0.001
o7t = AS uishy] w2l AFAEC] I & AASH *F ALrt w2 IF0] 1%¥A g2 IF

SEaFETE PRI e AL onlait,
Segolo] oliE ALEIE(2983)°0] TeFI
S5} 0,159 B2 Uehieh 47 5248 S0l
7} Tk g oFlsh] WEo], 4eEIF0] 1LF
agE FRgolrt etk A ofulae,

3.4 MNESTEN ME AZYEHQ] X0
WAEErE e AFPHEE &
OE)9] Afolof thgt B wAHEA A (Table
DI 2k WA AAEEFEC] TE
£ AT 23 ALSIFNAM 30.9%7t &5 9
Aom 1LFIFNA 36.5%7t &5 Aol Qe AL
2 Ueht, 2318 12FIEIA 2 FEol = &
Aol AeIM = BEIF] AT IFE LRt
bl BRolA e AAES HERL Sl
AAZEE mE ATEE 29 Aolg AT
23, ALFIFINE AUEE O A 1§
54.2%2 UehgAgt 12505 E AMEE &
A7 TIF0] 45.6%2 e thAgs) 125 1F0]
AR LFE Hrp AUEE oFo] W2 Zlo= yehyt:

[‘N

o= theat go| &ojstuAt
o o5l AL

dlo] A=t o=t Aik= A
Ao = WePHTH1-5]. Kwak 51212 5
ez 245 Al 1

278 A
55510 thahay
23 Y50 &F

of Hjste] F@HoR B ATtk AXFHe R
2 Uehgrh o4 o2 ¥ Lee $131 € Kiml5)
o] oI5 5ol Foshz ool 1A ke of
0] vlstel FUH o2 TS Aeirin ~x2E B7}
sl Ao Uit Kang 51419 =91g oz
o AollA e FURt It e Thefdt el 2
A AAEEC] =3y APIHE £ & S 2
o 210w b
Mg AE% AT ALEIF TLEISE
HEIoL £ Ao ettt & 7427t A
Qtk. olgd Arhe AFATE AAFHe Zog e
WOk 13-144] AW 1,74782 dos 249 A+
[6]°] ofshd & & 65%7t Bt wHE 4ol AU
o 38.5%= AEFH A} FeHE S0 et AAE
55Ee T IB(NYE/F IBE)0R Weo] 187
o) ol AL B JES BA 23 ATF 1
TYE IF Hrt FANOE §Og SFIA
Bo Bol} AEHAS AL Y= Fo
AR A7 st FF2E R Tr’&iv‘i%%‘{
oz} _9_7].9]. 7o v|wA HAQ &&= T3l EQ2AF
2 29 % Yt 2oz Yehgrh o] APATBIE 15
oAA 18419] obd Had & 0L o AFE 2
Foisich. A7l RS 2% 87l IET 2
SEIFOR o] 25 AX AFE Bt HE2
ol 2HLEIFL W] FL ol§3A &
I AFE ol 87 AFE, ARERY], HA Qe goE
37] 53 g2 28-AEHY 252 AN 12
Zre) 9EnEOY AW F T I8 B HE2

o1 5

il
i

H Wt 23} Q7R-50FC] FEEIEREY SAH L
2 fOsHA R EQFE L7l AoE UEyth &,

224



HYEEAAS 08T P2

L

AAZETEC] ARG H AP A= ¥

2% 930 webd Bete] gamapt Aol e 4
oAtk He A

3 Ryu S12719) 0] st AABFS
o Bt o] FFL vIAA] P FOE ekt o]
Fo) ANE AN P Ao veRdth Ryu
2712 % 12799 BAYS SARIET LI
2 o] £ A4 A% kg 245t B4
ok 1 23 BAHOE &

gad

o

A0R s & 4 9o,
SA77F Zasit

7Hd3E A A, AREIECl IR
AN =2 AR e 5 7Hd30] A==
o} ot dite AYPAT-E AAshe A= Y
ok 15-1641 344 8474 tdez B4R A9l
o5t 19 8,000-10,000%8 Hr=e] 779 22 A%
T AAZENORE o] Fg P Al
AR BT

HTAF 17.2419 238 F 4347 3oz
3t APAFH1000] oSt 3 Bt 17.694]
& Hole 18E IF9] Hadol F9 Bt 4.6941
o] LEFE Hole AgE 189 FadEn
gol &2 A0 UENTh 18 152 A2
of vlste] FHAFEE Hetlle FHdE7],
AL SoIA 3HAR] AR HERLL
£0] ¥oFAd 4t F mEeto] Eojea HFYo
ASE YEiT.

12-1841 ad 73,2389 HolEE
Park[12]9] Q1] ofst 7 22 &t A1)
AAskE el A= AAEE 5ol vlstel
o Ao B 2 UEEE Uehion AEY
& ERF W2 A o= YT offRt Ak A4
g ofyzt =9l % odite e o iFtolM:
A5t vt 18-37419] odE didoR 65119
AR 9 TS 252 HER 23 SugET]
A T ZHJAIZE S0l MAEEA FHEEo] EoMkl=
HIVF vergtHL

GOAl o} =91 1788& thdo = 24
29 1=R1E9 70.1%7F S =] &5
& HERen], Bat oF 6-7AIZE Aol 1
ettt 55] ol AAgEES &
2oz ROt A AHEAE Ak

Pae) A=
TR

3

o

)
0

>y
re o

sm)
oft A >

225

7Ha4et 7HA5E AST 2, AREIEET 1
SIFONA 2353 S0t ) A9l w2 AeE Y
ERdTt. o2t Aike APATe] 2IE AAISHA &
€ o= Yeyth AlfAes Hur 51719 7=
el 7gs 30l e &7 dde 245
o O 2% o7iEE #9 § 53] Lxzo] Fojske
Fade] &5 Hge] W2 Zlo= YETh Kim
(18] tiskdE tder & AFoME 7kax= 3
7FRIETE 525 4FE T5 VAol B2 Ao
UERATE E3F Lee[19]9] Aol sl of7pAzx=
7te] Aot 717te] HAE E°le Aol Aol SHA
Jd a9E Yelis 2o gt

B et AdddTtel 23 Aole & 2AF 239
o] fEQl Aoz AzEn. & dFolbe B 11
olte & 3 ¥ BHol Ae7tE =2, Kim
11819 Atolld= dzt, g1t 3 59 55 kS
27450t} &3 Kim 5(18]9] AFollAe AAZES
2 A7 ket AT /Y S8 AlFACR o]
Aol &£ delMe s I5% Aes 1
FORE Wro] & 2532 AREstel 2435kl ol
S Aot - Wie] & Aot ARATH181e] e
ATEHE YEhde Zol=t AddEd. 5, 54 g7
A o3t AIE Higoz YA AXEE 23
2 FAS BA] A v gt d77F AAE ook
g Aor AlmHrt

oAt 2 7Hd6S AT 2,

o

-[;l‘i F

o

AFEIFC] AL

275 W} ATIEE ojzo] We oz UeRit
Seo 512319 AReATo] ofshe FeHAIo] LI

AOLEX oJES =L Ao 7 UERFOoH Wool22]9]
Ao A= ik AR2FE o7} ARIEE o9&
2 ol Aog yeht B 49 AaE AR g

oz EgE A

BN A3E vige s
A, AA L=
:‘

=
=

U= AR et TeEIF] 4
B4 AL B Acw ek

L
S
i



fill‘

Web71&st el Al A23d A7E, 2022

A, AATESE) wet wEbgolol] ol gl
Ao Uehith 1e5050] ALEIgNTt HEe
o7k e Aow ek

S, AR ESE0] weh Sugole] Kolr Qi
Aoz Uehgth 1eE1g0] ALEIgRT} Sud
o7} we 0w Rttt

A, ALRjEHEZe] w850 Xol7t g Ao
2 Ushgolt, 15180 Ae5agnT 08d &
o Auze Y

A, Al et Feio] o]t gl A
o2 Usholl, 1eEage] 4LFIEHT} 239

B AURS tehich

s, AAIEEEo] wet AvEE ojzo] Rol}
9l 7o Uehith 1eEIE0] AeEIgHT
o AnlEE o2 JYES et

Adon WAIFS HAdE0] ArE B8 A%
Sk LA she, BEAT Sugols Zof A4
Hom A% FAT 5 YES = AL & 4 Itk
AT AT FI A BEAlS) A ok 5
94 S ] wiskel 480l JOPAE e 3

4 A7} Bgo] AAF AH WL o] £

z QUeHe HolA vhe: absolet o 4 gtk Th
259 o YdoiAt, TeF 10| ALF 15
Hlsle] 95)e ARGl £ Ao ek} thret &
4 Q78 Bolo] B W o]} oj2o] F Wast
s

i AadEel WIERES Fol) A
9] ofgto] A}, B3] F 5oL Yo
HRE 07 L8 AZWHA) TjEie] AahAZhS shio
A BYI Qe s AEds, moWA AEda
Tl R4 AEAS AU BAL AT
shiLo] gk, olo] dhat SAUS ABSHe 2 vt
2 start @ 4 o Augow ol (847 vF
3 F242 Fole o] 7 Fashw, L4 sk

i}

OI«

2

(©)

>I~J olrt

o

—

A AGAS ZaE o B8shy] 93t v w3 &
asitt.
L5090 g, Ak, dolk 5 of /1A 2052 &

s TesE Javlel BAa% b wﬂa
A% ZRIWS FAT & 9L Aolch Yol avtet
22 Y L5 WASE o] WPHY THLH
weh Jade] Beke Zolk Ao He aTHolzke
A7k QU7 e Rtk 34 ATE Bstel A
BHog olue £EYH} e ATHoR Hado

226

34 A7E il e ﬂr 2ol Zﬂ%hx} sk,
A, £ AP ANTESES 259 FE, 4l

AR 502 throl ARAOZ BASH T T

EL J‘ﬂiE°ﬂ AE 9FE TR Ao s 24

T,
SR 250 FE, B, A7H o] ufel A4
%

—

o]

—
91-91- ohFst Zé NA7 8918 Z7lele] A A

References

Y. R. Kim, “The Relationship among Types of Leisure
Activity, Subjective Health Status and the Happy Life”,
Korean Journal of Sport Science, Vol.20, No.3, pp.
553-566, 2009.

DOI: https://doi.org/10.24985/KJSS.2009.20.3.553

H. K. Kwak, M. Y. Lee, M. J. Kim, “Comparisons of
Body Image Perception, Health Related Lifestyle and
Dietary Behavior Based on the Self-Rated Health of
University Students in Seoul’, Korean Journal of
Community Nutrition, Vol.16, No.6, pp.672-682,
2011.

DOI: https://doi.org/10.5720/kjcn.2011.16.6.672

H. Y. Lee, T. H. Yoon, S. B. Joo, “Effects of Forest
Trekking Exercise on Body Composition, Maximum
Strength and VAS of Perceived Health in Female
University Student”, The Korean Journal of Sport,
Vol.16, No.2, pp.561-568, 2018.

J. Y. Kang, Y. S. Ji, M. H. Kim, Y. P. Kim, “Effects of
Exercise-Participated Rate on Self-Perceived Health
Status and Depression Degrees in Silver Town
Elderly”, Korean journal of Health Promotion, Vol.9,
No.2, pp.114-121, 2009.

N. J. Kim, “A Study on the Effect between Health
Problems and Exercise of Women Working”, 7he
Korean Journal of Physical Education, Vol.40, No.4,
pp.125-137, 2001.

E. Tajik, L. A. Latiff, S. N. Adznam, H. Awang, C. Y.
Siew, A. A. Bakar, “A Study on Level of Physical
Activity, Depression, Anxiety and Stress Symptoms
among Adolescents”, The Journal of Sports Medicine
and Physical Fitness, Vol.57, No.10, pp.1382-1387,
2017.

DOI: https://doi.org/10.23736/s0022-4707.16.06658-5




EARBEAAE o83t Had

AgssrEo] ALY 2 A7FYeo] v|H

e
ofl
ook
M
2

(71

(8]

(9]

(10]

(11]

(12]

(13]

[14]

(15]

[16]

(17]

R. Nidhi, V. Padmalatha, R. A. R. Nagarathna, “Effect
of Holistic Yoga Program on Anxiety Symptoms in
Adolescent Girls with Polycystic Ovarian Syndrome: A
Randomized Control Trial”, International Journal of
Yoga, Vol.5, No.2, pp.112-117, 2012.

DOI: https://doi.org/10.4103/0973-6131.98223

P. J. O'Connor, S. D. Youngstedt, ‘Influence of
Exercise on Human Sleep”, Exercise and Sport
Sciences Reviews, Vol.23, pp.105-134, 1995.

DOI: https://doi.org/10.1249/00003677-199500230-00006

B. Baldursdottir, R. E. Taehtinen, I. D. Sigfusdottir, A.
Krettek, H. B. Valdimarsdottir, “Impact of a Physical
Activity Intervention on Adolescents’ Subjective Sleep
Quality: A Pilot Study’, Global Health Promotion,
Vol.24, No.4, pp.14-22, 2017.

DOL: https://doi.org/10.1177/1757975915626112

S. Brand, M. Gerber, J. Beck, M. Hatzinger, U. Piihse,
E. Holsboer-Trachsler, “High Exercise Levels are
Related to Favorable Sleep Patterns and Psychological
Functioning in Adolescents: A Comparison of Athletes
and Controls”, Journal of Adolescent Health, Vol.46,
No.2, pp.133-141, 2010.

DOI: https://doi.org/10.1016/i.jadohealth.2009.06.018

M. P. Herring, C. E. Kline, P. J. O'Connor, “Effects of
Exercise on Sleep among Young Women with
Generalized Anxiety Disorder”, Mental Health and
Physical Activity, Vol.9, pp.59-66, 2015.

DOI: https://doi.org/10.1016/j.mhpa.2015.09.002

S. Parkm, “Associations of Physical Activity with Sleep
Satisfaction, perceived Stress, and Problematic
Internet use in Korean Adolescents’, BMC Public
Health, Vol.14, No.1, pp.1-6, 2014.

DOI: https://doi.org/10.1186/1471-2458-14-1143

J. M. Ocampo, “Self-rated Health: Importance of use
in Elderly Adults”, Colombia Médica, Vol.41, No.3,
pp.275-289, 2010.

DOI: https://doi.org/10.25100/cm.v41i3.715

K. F. Ferraro, M. M. Farmer, J. A. Wybraniec, “Health
Trajectories: Long-term Dynamics among Black and
White Adults”, Journal of Health Social Behavior,
Vol.38, No.1, pp.38-54, 1997.

DOI: https://doi.org/10.2307/2955360

American Psychiatric Association, Diagnostic and
Statistical Manual of Mental Disorders (3th Edition),
Washington DC: American Psychiatric Publishing,
1980.

DOL: https://doi.org/10.1007/springerreference 179660

L. Shanahan, W. E. Copeland, A. Angold, C. L. Bondy,
E. J. Costello, “Sleep Problems Predict and are
Predicted by Generalized Anxiety/Depression and
Oppositional Defiant Disorder”, Journal of the
American Academy of Child & Adolescent Psychiatry,
Vol.53, No.5, pp.550-558, 2014.

DOI: https://doi.org/10.1016/i.jaac.2013.12.029

J. Heo, Y. H. Lee, “A Study on the Relationship of
Juvenile Leisure Activities and Delinquency”, Korean

227

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[271

[28]

Criminal Psychology Review, Vol.8, No.2, pp.213-240,
2012.

M. S. Kim, H. S. Lee, “Effects of Leisure Sport
Participation on the Drinking Behavior of
Undergraduates”,  Korean Journal of Leisure,
Recreation & Park, Vol.32, No.3, pp.5-11, 2008.

G. W. Lee, “The Relationship among Leisure Sports
Participation, Physical Wellness and Life Satisfaction
of the Elderly”, Korea Sport Research, Vol.19, No.3,
33-44, 2008.

Ministry of Science and ICT, Current Condition of
Overdependence on Smartphone Overdependence,
Seoul: Ministry of Science and ICT, 2019.

B. S. Kim, “Effect of Smart-phone Addiction on
Youth's Sociality Development”, The Journal of the
Korea Contents  Association, Vol.13, No.4,
pp.208-217, 2013.

DOI: https://doi.org/10.5392/ikca.2013.13.04.208

S. B. Woo, D. H. Kim, “The Effects of University
Students' Sports Activity on = Self-control and
Smartphone Overdependence”, The Korean Society of
Sports Science, Vol.29, No.5, pp.763-776, 2020.
DOL: https://doi.org/10.35159/kiss.2020.10.29.5.763

S. Y. Seo, M. J. Cheon, D. K. Hong, “The Effects of
Middle School Students Participation in Physical
Activity on the Improvement of Self-Control,
Smartphone Overdependence, and Loneliness”, 7he
Korean Society of Sports Science, Vol.30, No.l,
pp.305-318, 2021.

DOI: https://doi.org/10.35159/kiss.2021.2.30.1.305

Korea Disease Control and Prevention Agency, 2020
Korean Youth Health Behavior Survey, Seoul: Korea
Disease Control and Prevention Agency, 2021.

M. J. Kwon, Y. J. Kim, “Analysis of Convergent Factors
on Subjective Health Status of Patients with
Depression”, Journal of Digital Convergence, Vol.14,
No.6, pp.309-316, 2016.

DOI: https://doi.org/10.14400/jdc.2016.14.6.309

S. Heo, Y. Chung, "Effect of Complex Sample Design
on Pearson Test Statistic for Homogeneity', Journal of
the Korean Data & Information Science Society,
Vol.23, pp.757-64, 2012.

DOI: https://doi.org/10.7465/ikdi.2012.23.4.757

H. S. Ryu, M. S. Yeom, J. C. Byun, S. H. Park,
“Relationship between Exercise Types and State
Anxiety in Adolescents”, Korean Society of Sport
Psychology, Vol.13, No.2, pp.15-23, 2002.

Y. H. Park, “Physical Activity and Sleep Patterns in
Elderly who Visited a Community Senior Center”,
Journal of Korean Academy of Nursing, Vol.37, No.1,
pp.5-13, 2007.

DOI: https://doi.org/10.4040/ijkan.2007.37.1.5




AR &85 =2 A A2338 A7E, 2022

gt X (Jae-Ahm Park) [Hs|g]

+ 2014¥ 5% : University of
Arkansas (A-8-8}8FA

+ 201549 3¥ ~ @A : gyt
Ax = Ak} WS

228



