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Effects of 14-week Circuit Weight Training on Body Composition, Cardiorespiratory
Function, Fitness, Physical Self-Efficacy Scale, Beck Depression Inventory, and SF-36
in Men in Their Twenties

Wi Young So', Dai Hyuk Choi', Yong Jin Yoon’

Sogang University‘, Yonsei University2

Background  The rapid change in the social environment by the popularization of instant food, motorized vehicles, and the internet is
threatening the health and fitness of adolescents. In particular, inactivity related to stress, schoolwork, and the university entrance
exam results in bigger build but lower fitness as they enter their twenties. Circuit weight training is one type of exercise that
maximizes the aerobic and anaerobic capacities. Though there are numerous studies from and outside Korea involving athletes,
none studied subjects in their twenties. Perhaps, it was thought unnecessary to study the effects of training on persons in their
twenties as this is one of the strongest periods in a person’s life. This study is a well-controlled and quantitative study to show
that weight training does affect this age group.

Methods Subjects included 36 adult males in their early- to mid-twenties who were students in S University exercise program at M-gu
in S city. They were divided into exercise group (N=23) and control group (N=13). Circuit weight training was scheduled twice
a week for 14 weeks. Body composition (weight, BMI (body mass index), and % body fat), cardiorespiratory function (SBP:
systolic blood pressure, DBP: diastolic blood pressure), RHR (resting heart rate), RC (respiratory capacity), fitness (VO'max, sit-up,
grip strength, sit and reach, vertical jump, reaction time, and balance), depression, self-esteem, and 36-item short form health
survey were measured before and after this period of training.

Results There was a borderline level of significant difference before and after the 14 weeks of circuit weight training in % body fat
(F=3.594, p=0.067), and there were significant differences in weight (F=4.444, p=0.042) and BMI (F=4.614, p=0.039). There were
no significant differences in SBP (F=1.050, p=0.313), DBP (F=0.073, p=0.788), and RHR (F=0.604, p=0.442) under cardiorespiratory
function, but there was a significant difference in RC (F=8.640, p=0.006). There were significant differences in all fitness variables-
VOmax (F=4.921, p=0.033), sit-up (F=22.822, p<0.001), grip strength (F=6.880, p=0.013), sit and reach (F=6.743, p=0.014), vertical
jump (F=18.381, p<0.001), reaction time (F=5.405, p=0.026), and balance (F=6.439, p=0.016). There was no significant difference
in depression (F=0.037, p=0.848), but there was a significant difference in self-esteem (F=4.268, p=0.047). There were no significant
differences in any of the SF-36 variables- physical functioning (F=1.784, p=0.191), role limitation-physical (F=0.030, p=0.864), role
limitation-emotional (F=0.136, p=0.715), social functioning (F=0.271, p=0.606), mental health (F=1.424, p=0.241), vitality (F=0.611,
p=0.440), bodily pain (F=0.899, p=0.350), and general health (F=0.855, p=0.362).

Conclusions  For adults in their twenties, circuit weight training has little effect on psychological improvement, but a significant positive effect
on body composition, cardiorespiratory function, and fitness.
(Korean ] Health Promot Dis Prev 2009 ; 9(4):321-328)

Key words  circuit weight training, body composition, cardiorespiratory function, fitness, depression, self-esteem, 36-item short form health
survey (SF-36)
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Table 1. Physical Characteristics of Subjects (Mean=SD)

Variables Exercise Group (N=23) Control Group (N=13)
Age (year) 222 + 254 25.00 + 2.08
Height (cm) 17573 + 3.78 174.69 + 543
Weight (kg) 7137 + 938 7298 + 907
BMI (kg/m) 2312 + 3.02 2385 + 2.06
Body Fat (%) 1713 + 495 2042 + 524

BMI: Body Mass Index
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Table 2. Exercise Programme

Exercise . .
programme Type and Intensity of Exercise
Stretching 5min, Lightly, 1 SET
Warm-Uj
P Walking 5min, HRR 40~50%, 1 SET
Back extension, Squat, Leg press, Bench-press, Pull down,
Main Leg extension, Leg curl, Seated pully row, Leg press,
Exercise Pec-Deck Flye, Arm curl, Sit-up, Hack squat, Seated
machine Overhead press, Grip Pull-up, Seated
25R~40R, 2 SETs, 2 Circuits, 55min
Stretching 5min, Lightly, 1 SET
Cool Down © 6 2min ightly

Walking 5min, HRR 40~50%, 1 SET
HRR" : Heart Rate Reserve
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Table 3. Results of Body Composition by ANOVA With Repeated Measure (MeanSD)

Interaction (Group * Time)

Items Exercise Pre-exercise Post-exercise F .

. Circuit Ex. 7137 + 9.38 7036 + 8.77 .

Weight (kg) Control 7298 + 907 7344 + 875 A4l 0.042

’ Circuit Ex. 2312 + 3.02 279 + 287 .

BMI (kg/m) Control 2385 + 206 2401 + 197 4614 0.089
Circuit Ex. 17.13 £ 495 1637 £ 523

Fat (% 3.5% 0.067
at (%) Control 2042 + 524 20.88 + 4.78

"p<0.05

BMI: Body Mass Index

Table 4. Results of Cardiorespiratory Function by ANOVA With Repeated Measure (MeanSD)

Items Exercise

Pre-exercise

Interaction (Group * Time)

Post-exercise

F p
ey G ZRUEmEIE
gy R RMTEAwie
e R R s
o R mTw e
p<0.01

SBP: Systolic Blood Pressure, DBP: Diastolic Blood Pressure, RHR: Resting Heart Rate, VC: Vital Capacity
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Table 5. Results of Fitness by ANOVA With Repeated Measure (MeantSD)

Interaction (Group * Time)

Items Exercise Pre-exercise Post-exercise = s
e A
L I
e A
e A
A

p<0.05 " p<0.001

SBP: Systolic Blood Pressure, DBP: Diastolic Blood Pressure, RHR: Resting Heart Rate, RC: Respiratory Capacity

Table 6. Results of Physical Self-Efficacy Scale and Beck Depression Inventory by ANOVA With Repeated Measures (Mean+SD)

Interaction (Group * Time)

Items Exercise Pre-exercise Post-exercise F .
) . Circuit Ex. 66.26 £ 9.08 7513 + 945 ,
Physical Self-Efficacy Scale Control @3 + 881 B3 + 1065 4.268 0.047
. Circuit Ex. 29.26 + 544 27.00 £ 6.08
Beck Depression Inventory Control 3069 + 581 2808 + 599 0.037 0.848

p<0.05 " p<0.001

Table 7. Results of The Medical Outcomes Study (MOS) 36-Item Short-Form Health Survey (SF-36) by ANOVA With Repeated
Measures (MeanSD)

Interaction (Group * Time)

Category Items Exercise Pre-exercise Post-exercise F 0
T
ircui 95 + 13 484 + 877
T Role Limitation-Physical %ﬂ; gzéi . %Ez %‘% . £) g 0.030 0.864
ircui + +
Role Limitation-Emotional C(l):tl;:)tl 89: 1: . 15:73 SSZ 6 + 17: 0 0.136 0.715
ircui .76 £ 17. .76 £ 18.
Sodl Racions v oy eig e 2 oas
ircui + +
Moo Hels Gm G+ o gmemw Moo
wre oo SN SR
Evaluati)\;f r;‘? Health General Health g(i)::rli)tl 222: i 1;?7, Zggg i 12(;2 0.855 0.362

325



(14==210] W2IKI0IE E21010] 2000 =42Q| ARz

HAthak 2 % (F=4.921, p=0.033), A B&L07]7] (F=22.822,
p<0.001) 2] (F=6.880, p=0.013), kol EL¢C 2 515] 71 (F=6.743,
p=0.014), #%4@_4_ (F=18.381, p<0.001), HAINFS- (F=5405,
p=0.026), TAIL 27 (F=6.439, p=0.016)2] E'_% 18 Hel
1453k WA E Edfold 5] Aldel et Fd zhe]
frelgh ko] 7} VrebsiTh

STy BATY 14F] WAYCIE Edold A - ¥
AAA AN E, 5o WeE AR 23e 1 63

F&% (F=0.037, p=0848)2 14572 AZ9°|E EF°]
AT Aldel weh ek ke fold ApolE YERA]
AAA AN ESH (F=4.268, p=0.047)& +EA
o] Aol whe} Jek 7ke] frof gk 2pol7h vhERRiTE

5. ZZ&H oo H (SF-36)2 H3}

TETH FATY 1473 ] WASO|E Edflold A - F 1
Z2od ae] A (SE36)9] Wske 2ARE Ak E 73 2
A7E &l A (SF-36)& 83502 s e, AAV ]

(F=1.784, p=0.191), A4 & Al (F=0.030, p=0.864), #HF&

Ag (F=0.136, p=0.715), A2l 2 7% (F=0271, p=0.606), BAA%
(F=1.424, p=0241), &2 (F=0.611, p=0.440), 214 &5 (F=0.899
p=0.350), LFA QI 217} (F=0.855, p=0.362)<] HE SF-36 ¥¢l&
SEAF] AR whet e 7o) gk 2lo] S YERAA] Kt
Atk

~

(e} = o — gl =

ok 20thE QAR wj$- e Al7]olA, T w2

s e ZeAo] Ao H'H%%l Zolt}. AR, 2
19

=
(m
ut
oy
-5
ol
. 1o

| o] g7} vepd Ao

tha BRI pize 1995 A 80

: e Bolol £Eel ARE THE
ok 1_:[101‘3}-

o, el AR Bl 5 £

326

o dills. Mg & aeld 2

Aoz AALE) A YA oo, A4 &
(p=0067)014] 748 Jehiglen, A%, AQBA% 7
2 gl 200e 248 A7l de ey
Aoz ge A £28 A5 gld), FAE 59
AAEE] 225 YEhrlh iAo LS Aol
FeE B7an AAH FEdA EAH Aol Ve
A, A AdRALe] 28 YERIGIo, FAE B3
Q) e} Uetn 9L Bl & 9)
. & APAT7} e AAxAd 24
Qape vjAcks Hash AR Yes Azl

WFL MRACIE EAeI9F $EEE SAA02 U

rS o
&
> 2
Mot me

N fo 10 ox oft o
T o 4y NN e @l o~

r\l
o,
N
I
poi}
o
W 1o
oft .
L x
£
X
P
o, QL
o X
(m 2
(M e
e
ok
oL B
2 gy M
rlo Ao
R
2 off ofx

u

1473 AZIS0E Edold S $ETe AL
A H FHAAATE), Sleder7(ZA74
g), geslgdermywsr] (FAA), FARL (22
g (WAA), T o) (BE4)e ZE AY
A9l RS vephold

ol2|gt A= WAL OIE Edloldo] Uehof
g AR FEEIoIY & ATEAHAES Foto]
Egoldo] w& Al e 2009 LAt
atot A4l delE Al & 5 e FET =S
gojn, Bl A4#E AZ (Health-related fitness),

@ A (Motor- related fitness)2] EE GH7}A]
N °ﬂ6§:~% n —’F A Aude] delvt AeHe £
= Hfolth
14+ }9] MY 0| E EFo|dd SEFe Ef-og o9=
o] W& vehiA Fetgl o, AAA % }7132{%@9] e v
BRI} Beck (1967)70] el &% AAte] A4 W9l
21~31 ot A7) AHAE L FETol tetd A1=3] B4

o,
IR
MR /FTJ b

&

e
oy

EJ
Y o

& O ok

lo dz M o



BEEE R
}\1—_1% EZ]
ERfilol s, 1
w Folt}, AAA A gsH0e

(Effects of 14-week Circuit Weight Training on Body Composition, Cardiorespiratory Function, Fitness,
Physical Self-Efficacy Scale, Beck Depression Inventory, and SF-36 in Men in Their Twenties)

e WSS el
Do Az Wk gAR 0w
75 ol el uelel vE

A 7 A 5 2

250

T2 HgE o] i AEAjolt) & A7) &5
FEA T 6626002 H WA =L AlAA

(o) [ox MeN
A=

AR
oo =

o= AlA FA) o] ZAA

o=, 70| E EFlo]dS §3dlo 75.

RED) ?‘%/\Lo] ;(]./\]_4 Al ol gk ApAl 7

Uelhfof 5

2 ARlel
1453

Ql 17 87t
A RE GYoA BAAQ FIAE B Eagint A
Ao e A (SF36)2 el frEe ARl sase] o
e et st fEatA AMEE BXoR sy
Q1Y QAAT 2 BARA G, A -AAH FEE w)
F3 A4 GFE vH e ANEQ wE UE § RS
AEHATE? w3, vimd A 2He A A A
7t FE FHAE ARG AR A=, 2009
7147 (baseline)o] =& Fefe] A7 A AN A
EEN! FF APeA=

& Asieta AR E ATEsE
G AV SRS 2AAAE AE, FAS
o ANRS PINAZ 5 9

A7

10| E Edlod§ &5
AGF399) A7), WA, AAEE A
&, AN, ABAE Y%, g0, 9y

Adel E3E deiA Ead
Q.‘:.

A% 007k ohd 9 AR &

S

e wgdes

S Aol ml-¢-

A2Ao 7, Mi

;‘q] ZH

4317]

59 A

o F3A4
W, FH49 £59 Fe4S B2

, A5, AEvle] BEs <

= s
Egt

(o
ofm iU
re

o

M g
r
]

Y
oy o)
ol g
18
il .
2,

3] ;(]Oﬂxq

Aol mate
folAE

2 9 Aol

AR

o

X,
Nk
X,

‘O,

o oL
T E
15_;@”” 1

AN A A&
T7F AYEchd Boh o2 At gehdA] et
Al F53k= velth

AT A 2A MTEe =
7|12 Q1g Algbdo] EAlst 17A]$ﬂ

A& Yl o

E3tod 2002] el Al QlejA] A
MAe] g3l tha U1 et Jgs H‘/} Al

X,
> o n>
X
oy

3o
s M se
tlo > L ol

o
=
)

& A 979

o e & ¢

T4 Wt AAd s 1703 S Agsta vk 53
YA WHFE Sol|A] 228 ~EF 20} Q] o2 QI H]
S5 Q AGFA 2 A 20 Sl A AE-L HtisiF o, A
e v 23S 7 gk AASI0 E Eflold2 A9
s e d) tEe] FAtAsE Y] SHsE 9ste] FE=
+59] & Fylolth A AFES dPdo R B A7t 538
H3, T e theket WA At JEgE 1 glon,
005 o2 o A7 AT Aot} o] ofntz 200
= AAH o7 w9 e A7, E wE EHE
& F o] 7] W Alolet. shA|, Bzl 20t Al
T AZSI0E Edolde Tyt vEeRd Zlolgtal sdatr]of

F =) wo] Fsld 232 YehE d77t
= 283 8FE Hkedstual stk

£ A7 A oA M 2A1% stistn $ELR
j_auoﬂ lelE 20t Z-SFuke] AodA] 3oz =4
B3, FAT 131330 B AAsdolE Eolde
=

145 B9 3289 WXz AAsle], i A-F2 A4
(HE, AR, ﬂm‘%%), AR (757) Y, ol
?ﬂﬂ— o}@;\]um |

_‘

14570 A0l E Edlold A - 5 A 249 ﬂlﬂma
(F=359%4, p=0.067)& BAA oA frefgh 2ho]7} »}E}
A% (F=4.444, p=0042), A A A5 (F=4.614, p=0.039)= al
Aol 7k ettt A #7152 4571 EHF=1.080, p=0313) ol
7] St (F=0.073, p=0.788), SPEAIAIEHF (F=0.604, p=0.442)+=
ol g Aol & UehlA] Rali o, 5 € (F=8.640, p=0.006)
frolgh Zpol7k ekt AHel HoiadH T (F=4.921,
p=0.033), SIELo7)7] (F=22822, p<0.001), & (F=6.880,
p=0.013), etolslEdezel7] (F=6.743, p=0.014), T2H=
(F=18381, p<0.001), ZAINFS- (F=5405, p=0.026), T7k1L <Al 7]
(F=6.439, p=0.016)2] =& xﬂﬁ HQLE frol gk Aol 7k YrebsiT
TEF(F=0087, p=0.848)2 o] g 2fo] & HERNA] Rl o,
AAA A7) &7t (F=4.268, p—0047)t frelgk Aol 7k vpekitt.
747hjre;1 ko] A (SR36)] A7) (F=1.784, p=0.191), A1A| <
Al 6P(F=0030 p=0864), 74 A gt (F=0.136, p=0.715), A}3]4
71% (F=0271, p=0.606), 84177 (F=1424, p=0.241), &9

327



(14==210] MZIFI0IE E0I0] 2001 EHOl MY,

(F=0.611, p=0.440), 214 5-Z (F=0.899, p=0.350), ¥RFAQ1 17
(F=0.855, p=0362)2] ZE SF-36 H3l& 2|3t 2jo] & YEhhx
stk

AN

g E

=
29 glo] thas vlokg GE TAG AA2A, 4917)
Aol S 2AAL RS AL AL BT 5 ATk
YN[=

gﬂl— -I

W90 EEH 0]
A A7\ ast, A73RA 4he] A(SF-36)

¢

1. Ko BG, Kim YR, Sung BJ, Chung DS, Youn SW, Lee JK, et al.
Development of criteria for Korea youth fitness award. Korean
Journal of Sport Science. 2005;16(3):44-63.

2. Korean ministry for health, welfare and family affairs. Obesity
management guidelines. Korean ministry for health, welfare and
family affairs. 2005.

3. Gettman LR, Ward P, Hagan RD. A comparison of combined
running and weight training with circuit weight training. Med Sci
Sports Exerc. 1982;14(3):229-234.

4. Vivian HH. Advanced fitness assessment and exercise prescription.
Human kinetics(5th ed.). 2006.

5. Gettman LR, Pollock ML. Circuit weight training; A critical review
of its physiological benefits. Phy Sports Med. 1981;1:44-66.

6. Lee CL The effect of 12 weeks circuit weight training on body fat,
heart rate and strength. The Korean Journal of Physical Education.
1992;31(1):304-309.

7. Ko IT. The effect of weight training and circuit weight training
on the muscle strength and physical work capacity. The Korean
Journal of Physical Education. 1994;33(1):267-270.

8. An YD. Effects of circuit weight and weight training on physical
fitness and blood ingredients of middle-aged men. Korea Sport
Research. 2003;13(2):681-693.

9. Seo HG, Lee SW, Kim JM, Lee SS, Sin GS, Kang SB. The effects

328

10.

11.

12

13.

14.

15.

16.

17.

18.

19.

20.

21.

VIS, M= & a2l 0101 OIXl= K

of circuit weight training on body composition and constituent of
the blood in middle-aged women. Korea Sport Research.
2005;16(4):321-330.

Ryckman RM, Robbins MA, Thomton B, Cantrell P. Development
and validation of a physical self-efficacy scale. Journal of Personality
and Social Psychology. 1982;42(5): 891-900.

Hong SO. The effect of exercise participation on the development
of physical self-efficacy and the change of gender-role types.
unpublished doctoral dissertation. Busan Univ. 1996.

Beck AT. Depression: care and treatment. Philadelphia: University
of Pennsylvania Press. 1967.

Ware JE, Sherboume CD. The MOS 36-item Short-Form Health
Survey (SF-36): I Conceptual Framework and Item Selection.
Medical Care. 1992,30:473-483.

Karvonen J, Vuorimaa T. Heart rate and exercise intensity during
sports activities: Practical Application. Sports Medicine. 1988,5:303-312.
Merle LF, Steven JK. Fox's Physiological Basis for Exercise and
Sport(6th Ed.). The McGraw-Hill Companies. 1998.

Yeo NH, Kim EH. The effect of circuit weight training on
isokinetic muscle strength and body composition. The Korean
Journal of Physical Education. 2002;41(3):359-366.

Jouven X, Empana JP, Schwartz PJ, Desnos M, Courbon D,
Ducimeti¢re P. Heart-rate profile during exercise as a predictor of
sudden death. N Engl ] Med. 2005;352(19):1951-1958.

La Rovere MT, Bersano C, Gnemmi M, Specchia G, Schwartz PJ.
Exercise-induced increase in baroreflex sensitivity —predicts
improved prognosis after myocardial infarction. Circulation.
2002;106:945-949.

Coast JR, Clifford PS, Henrich TW, Stray-Gundersen J, Johnson
RL Jr. Maximal inspiratory pressure following maximal exercise
in trained and untrained subjects. Med Sci Sports Exerc.
1990;22(6):811-815.

Johnson BD, Aaron EA, Babcock MA, Dempsey JA. Respiratory
muscle fatigue during exercise: implications for performance. Med
Sci Sports Exerc. 1996;28(9):1129-1137.

Nam BH, Lee SU. Testing the validity of the Korean SF-36 health
survey. ] of the Korean Society of Health Statistics. 2003;28(2):3-24.

. Brazier JE, Harper R, Jones NM, O'Cathain A, Thomas K],

Usherwood T, Westlake L. Validation the SF-36 health survey
questionnaire. new outcome measure for primary care. BM]J.
1992;305:160-164.




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


