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Effects of 12 Weeks High-Speed Elastic Band Training on
Cognitive Function, Physical Performance and Muscle
Strength in Older Women with Mild Cognitive Impairment:
A Randomized Controlled Trial

Dongheon Kang, Heejae Kim, Donghyun Yoon, Jinsoo Kim, Wook Song

Health and Exercise Science Laboratory, Institute of Sports Science, Institute on Aging, Seoul National
University, Seoul, Korea

Background: Exercise has shown to slow down the progression from mild cognitive impairment (MCI) to
dementia. In particular, not only resistance exercise has been verified to improve physical performance and
muscle strength, leading to the prevention of fall-related injuries in the frail elderly, but also cognitive function.
In this study, we investigated how high-speed elastic band training, applied using a high-speed power training
protocol, affects cognition, physical performance and muscle strength of female elderly individuals with MCI.

Methods: Thirty-nine subjects diagnosed with MCI from one senior college using a Korean version of mini-men-
tal state examination (MMSE-K) and a Korean version of the Montreal Cognitive Assessment (MoCA-K) were
randomly divided into exercise group (n=20) and control group (n=19). The exercise group completed a
12-week high-speed resistance elastic band exercise program and was encouraged to exercise at home as
well during the intervention period.

Results: The results showed significant increases in cognitive function, physical performance and muscle
strength assessed by digit span forward test (P<0.001), digit span backward test (P=0.003), the Stroop test B
(P=0.031), SPPB scores (P=0.010), right knee 60° extensor peak torque (P=0.004), 60° flexor peak torque
(P=0.001), 180° extensor peak torque (P=0.020) and grip strength (P=0.025)

Conclusions: Our study showed that participants with MCI who continued the high-speed elastic band training
program for 12 weeks showed improvements in cognitive function, physical performance and muscle strength.
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Table 1. General characteristics of subjects®

Variables Control group (n=7) Exercise group (n=14) P

Age, y 78.0£2.8 75.04£3.5 0.079
Height, cm 149.5+4.1 151.4+6.1 0.488
Weight, kg 51.2+4.1 58.4+6.8 0.016
Skeletal muscle mass, kg 17.1x15 18.8+2.8 0.255
Body fat, % 33.4+8.3 38.8+5.4 0.244
BMI, kg/m’ 229+1.8 255425 0.006
Waist hip ratio, % 0.9+0.1 0.9+0.1 0.400
MMSE-K, score 22.3+1.1 21.0+1.0 0.025
MoCA-K, score 18.7+2.6 18.3+2.8 0.636

Abbreviations: BMI, body mass index; MMSE-K, Korean version of mini mental state examination; MoCA-K, Korean version of Montreal

Cognitive Assessment.
“Values are presented as meanzSD.
"Calculated by Mann-Whitney U test.

Table 2. Effects of high-speed elastic band training on cognitive function®

. Control group (n=7) Exercise group (n=14)
Variables Before After Before After i
DST-F 4.71+0.49 3.00+0.58° 4.86+0.95 7.00+0.88" <0.001
DST-B 2.00+1.00 1.43+0.54 243+0.85 3.79+0.43 0.003
ST A 11.43+4.72 10.14+3.76 12.21+6.99 13.57+6.17 NS
ST B 6.43+2.82 6.86+2.19 7.21+3.07 10.71+3.22° 0.031

Abbreviations: DST-F, digit span forward test; DST-B, digit span backward test; ST A, stroop test A; ST B, stroop test B; NS, not significant.

*Values are presented as mean+SD.
"Main cffect calculated by Mann-Whitney U test.

‘Significantly different compared with Before Control group assessed by Wilcoxon signed rank test, P=0.014.
%Significantly different compared with Before Exercise group assessed by Wilcoxon signed rank test, P=0.001.
‘Significantly different compared with Before Exercise group assessed by Wilcoxon signed rank test, P=0.007.

Table 3. Effects of high-speed elastic band training on physical performance test®

. Control group (n=7) Exercise group (n=14)
Variabl P
ariabies Before After Before After
SPPB (score) 7.14+1.77 7.57+0.98 8.14+2.48 10.79+1.59° 0.010
TUG (sec) 11.48+1.02 10.59:1.03 10.51+1.86 9.14:1.42° NS

Abbreviations: SPPB, short physical performance battery; TUG, timed up and go test; NS, not significant.

“Values are presented as meanzSD.
"Main effect calculated by Mann-Whitney U test.

‘Significantly different compared with Before Exercise group assessed by Wilcoxon signed rank test, P=0.002.
YSignificantly different compared with Before Exercise group assessed by Wilcoxon signed rank test, P=0.004.
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Table 4. Effects of high-speed elastic band training on muscle strength®

Control group (n=7)

Exercise group (n=14)

Variables Before After Before After P
60°/sec (Nm) Knee extensor  Peak TQ (R)/BW 105.71£20.92  116.86+31.74 77.57+29.03 115.43+31.92° 0.004
Knee flexor Peak TQ (R)/BW 74.86+17.44 58.14+18.00° 66.21+20.77 67.43+17.82 0.001
180°/sec (Nm) Knee extensor  Peak TQ (R)/BW 29.43+7.98 33.29+9.80° 28.71+12.63 39.29+11.45° 0.020
Knee flexor Peak TQ (R)/BW 54.43+9.26 37.71+9.93¢ 44.14+14.49 36.00£15.11° NS
Grip strength 17.69+1.91 18.99+1.81 19.26+3.57 24.01+4.14° 0.025
Abbreviations: Nm, newton meter; TQ, torque; R, right; BW, body weight; NS, not significant.
*Values are presented as mean+SD.
"Main effect calculated by Mann-Whitney U test.
‘Significantly different compared with Before Exercise group assessed by Wilcoxon signed rank test, P=0.001.
YSignificantly different compared with Before Control group assessed by Wilcoxon signed rank test, P=0.018.
‘Significantly different compared with Before Exercise group assessed by Wilcoxon signed rank test, P=0.041.
et 127710 95 B 20 1% B, A el olx] SAL Bk AAR A9 75 59 7159
I A5 Pl Eﬁrﬂ U= sk GRS e A 997 AAeE AEF A
o4 Lol tziol ula FR Qe AT ekt
3. Lxjjr-ets=of Hat ok ol ?IA] 759 2 FRAEYL AR &5l
deimAe) 7|5d ST A7 HEe] 4487 A
1257} high-speed B8] WME &% -3 AH 43 o] 37k TF8A 7158 &8s STHIA H 7s=
529 Hoh= Table 30 A|AIGE vhe} ot AP ARS- FAAZ Aol 2 Aglojeka sprk? Wk, tizato]
9] F3i+= SPPB (P=0.010)4 UElFoH, &5 Aol o1x] =8 7tal w3tz oldt ¥ 7|59 A5t} A
D QolN 9ol ZotehalrkP=0.002). E TUG  Helxgo] welSe] siy, 7)) Zejuase, 2
L OAVRARRS] ZEIE e QAT 252 Y ), RN 0L AXH ke PEet 25 Holo
AN FBHAl Aol EH(P=0.004). HJrE’r/ﬂ 12571 A5kl Aoz AbmEth 2 Nagamatsu 5 ' 4&=<]
O 5 FAL A S 5 YOl AL ASE ATl A 7000 %L AYOR A AN
kst Aapg 250l o A7 % glrkn Bl
Lol ol 2 o] £EEo 2l e foin
4. Z2=o| H3t 7}= high-speed M= 5] FEIXA | E 714 1
EQEoA vAE &5 & AUS3FAT
1277 highspeed B2 W= £F AT 22 W a4 skl AsHE 1Y wBe AH Sy 5
Table 4ol AN sk 20k S04 B AoF e B Slef D9 Gt Gyl gl edslol slom) |
= qEge) 2% ol 9ERS Uehfolom, pak 9 S gAY 1AL LB Ba) 2417 7
torque 2ol A (body weigh)& BBk AVEATS] & WA YAAT BES T2 glo] & 4 UwS
ZFa 7= knee extensor peak torque 60°/sec (P=0.004), o s} H o= 38 42 ®Ha) &) okelt)
knee flexor peak torque 60°/sec (P=0.001), knee extensor oJU71E AASH= AlA| =3 58 AAReE 28 AHALoA]
peak torque 180°/sec (P=0.020)0)| A Yrelton, of= 7 5ol T7He Ko, 50| 4A 3 52}
A ES AV ALES] ol BkE Ueedckp-002s).  ele] wiste] maE v oz ehieh. olelst A3t
webd 127700] F FAL TEn 2ATY Gl & & AU 59 97 2ol P A 97 2799
I7E e WS oxsh, B oo My Ao muezo Ay

n| =]

AEJA AN =0l AFC 2 high-speed EHH
2%50] Q1% 58, AA| +3 58, 2eo] ofuat

o T v 71

slo] AAEE high-spee

Zoz Helth Edh W=

er press, core training 52
ofuiel Al e 52 gFoR gAY oA, B
=097, ARt A &3 Wel7] 53 22 ARkl Al
2 Aoleka A7 oleje Euke
g e 25o] LoE

Ades =92 2

a2

E oJTLof| 4] A A3t high-speed &t

ﬂ

L B

HIE go] mah Sl
9] squat, lunge, should-
=2 o] g Zbslma




Dongheon Kang, et al. High-Speed Band Exercise Effect in Older Women with MCI 31

o 8} A7 7S AL Bk ol ol 3
@ 23 58S PAAA ol B2 /1% Astel 28 7t
ol THE A 919 221 AAAA F Zlolet Abssct
5 2
=

Q1 F= 7RIS B oyl &5 Rolz Qls
TR 40 A oS Zolekal weEh

2 AT AP vt Ak A, gHAEe 4
o] @ &5 IR 0]Q|o] AA|&-5S AATHA ARt
2 Fslack 4, high-speed &g W= S50 &7

o] AE H|WE 4= Y= slow-speed B HIE 2
o] glrk. o2fet Algtol| = B8kl 2 A A=
7H a1y oS tie® 12519 high-spee
JAIRE At Q1A 59, AlA 43
HojlA o3t MokE B8l 5 A avE o
AT H voprt 7 Ats AEAA NS 7H

re
oo = No
E oo F

O:

2
4
&
:é r.o.i’ o{r

o
4
i

|
i
N
rE.
o
U

i’
ol
2
2 Ho
(LI = g

r of A
ofN o
)

i
=

oN of
l

i
pa
lo
fru
N
)
ot
S
N
o
e
-
2
>
rr
o
K1
o
N
N
=2
L
)

1

[rt
D)
rg
>,
i)
4
30,
rlr
R
=2

[¢)
aE dsshaAt ok

1

Zuk Q1A 59 Arks =4 Bk w97 HA
(P<0.001), =2+ AFE w2t &]9-7]|(P=0.003), 2EF #
AR B (P=0.031)014 3-9J3t 57FE YER ATt AlA| 422
59 #HAF= SPPB #lrofl A 903k S7KP=0.010)5 =31
o, I8 Grl F EA ArblA = 28F FE 600 4l

T{P=0.004), 60° ZHP=0.001), 180° Al1(P=0.020), °}]
AA A Golat Z7KP=0.025)2 el Qi)

ZE: 1237F high-speed ¥ Hl=E 252 H= 1A%}

o2 712 37 o4 :9le] oA ST AA 43 g,
Telo] gpyEl] ATE 98-S SHISIAT) ueby B
ATE QA S8 S B9 v BAR o &

10.

11.

QA7 Bk ohjet wsle} ool WAISHE
A -

T e A AoE AR EA

REFERENCES

. Statistics Korea. Statistics of elderly people. Daejeon:Korea

Statistical information Service; 2013. [Accessed Sep 30, 2013].
http://kostat.go.kr/portal/korea/kor_nw/3/index.board?
bmode=read&aSeq=308689&ord=3.pdf.

. National Health Insurance Service. Korea insurance Health in-

surance statistics analysis source book. 2010. [Accessed Feb 8,
2011]. http://www.nhis.or.kr/cms/board/board/Board.jspact
=VIEW&communityKey=B0070&boardId=20120.

. Ministry of Health and Welfare. Nationwide Study on the prev-

alence of Dementia in Korean Elders. 2008. [Accessed Apr 16,
2009]. http://www.mw.go.kr/front_new/jb/sjb030301vw.jsp?
PAR_MENU_ID=03&MENU_ID=030502& CONT_SEQ=2
11706&FILE_SEQ=101156.pdf.

. Cho MJ. The prevalence and risk factors of dementia in the

Korean elderly. Health-welfare Policy Forum. 2009;156(156):43-8.

. Petersen RC, Smith GE, Waring SC, Ivnik R], Tangalos EG,

Kokmen E. Mild cognitive impairment: clinical characterization
and outcome. Arch Neurol 1999;56(3):303-8.

. Petersen RC, Doody R, Kurz A, Mohs RC, Morris JC, Rabins

PV, et al. Current concepts in mild cognitive impairment. Arch
Neurol 2001;58(12):1985-92.

. Bae HJ. Treatment of mild cognitive impairment. Dement

Neurocognitive Disord 2003;2(2):108-14.

. Gates N, Fiatarone Singh MA, Sachdev PS, Valenzuela M. The

effect of exercise training on cognitive function in older adults
with mild cognitive impairment: a meta-analysis of randomized
controlled trials. Am J Geriatr Psychiatry 2013;21(11):1086-97.

. Kovacs E, Sztruhar Jonasne I, Karoczi CK, Korpos A, Gondos

T. Effects of a multimodal exercise program on balance, func-
tional mobility and fall risk in older adults with cognitive im-
pairment: a randomized controlled single-blind study. European
Journal of Physical and Rehabilitation Medicine 2013;49(5):
639-48.

Nagamatsu LS, Handy TC, Hsu CL, Voss M, Liu-Ambrose T.
Resistance training promotes cognitive and functional brain
plasticity in seniors with probable mild cognitive impairment.
Arch Intern Med 2012;172(8):666-8.

Boyle PA, Buchman AS, Wilson RS, Leurgans SE, Bennett DA.



32

12.

13.

14.

15.

16.

17.

18.

19.

20.

Korean J Health Promot Vol. 14, No. 1, 2014

Association of muscle strength with the risk of Alzheimer dis-
ease and the rate of cognitive decline in community-dwelling
older persons. Arch Neurol 2009;66(11):1339-44.

Porter MM. Power training for older adults. Applied
Physiology, Nutrition, and Metabolism 2006;31(2):87-94.
Sayers SP, Gibson K. A comparison of high-speed power train-
ing and traditional slow-speed resistance training in older men
and women. Journal of Strength and Conditioning Research
2010;24(12):3369-80.

Steib S, Schoene D, Pfeifer K. Dose-response relationship of re-
sistance training in older adults: a meta-analysis. Med Sci Sports
Exerc 2010;42(5):902-14.

Caserotti P, Aagaard P, Larsen JB, Puggaard L. Explosive
heavy-resistance training in old and very old adults: changes in
rapid muscle force, strength and power. Scand ] Med Sci Sports
2008;18(6):773-82.

Pereira A, Izquierdo M, Silva AJ, Costa AM, Gonzalez-Badillo
JJ, Marques MC. Muscle performance and functional capacity
retention in older women after high-speed power training
cessation. Exp Gerontol 2012;47(8):620-4.

So WY, Song MS, Cho BL, Park YH, Kim YS, Song W, et al. The
effect of elastic band exercise training and detraining on body
composition and fitness in the elderly. The Korean Gerontolo-
gical Society 2009;29(4):1247-59.

Page PA, Labbe A, Topp RV. Clinical force production of
thera-band elastic bands. ] Orthop Sports Phys Ther 2000;
30(1):47-8.

Folstein MF, Folstein SE, McHugh PR. Mini-mental state. A
practical method for grading the cognitive state of patients for
the clinician. J Psychiatr Res 1975;12(3):189-98.

Nasreddine ZS, Phillips NA, Bedirian V, Charbonneau S,

21.

22.

23.

24.

25.

26.

27.

28.

Whitehead V, Collin, et al. The Montreal Cognitive Assessment,
MoCA: a brief screening tool for mild cognitive impairment. ]
Am Geriatr Soc 2005;53(4):695-9.

Lee JY, Lee DW, Cho SJ, Na DL, Jeon HJ, Cho MJ, et al. Brief
screening for mild cognitive impairment in elderly outpatient
clinic: validation of the Korean version of the Montreal Cognitive
Assessment. ] Geriatr Psychiatry Neurol 2008;21(2): 104-10.
American College of Sports Medicine. ACSM's guidelines for
exercise testing and prescription. 9th ed. Mc Baltimore:Lippincott
Williams & Wilkins;2013. p.209.

Kang Y, Na DL. Seoul Neuropsychological Screening Battery
(SNSB). 1st ed. Incheon: Human Brain Research & Consulting
Co.;2003.

Kim AK. Characteristics of frontal executive functions and at-
tention in patients with Parkinson’s disease and Parkinson’s dis-
ease dementia [dissertation]. Daegu: Kyungpook National
University;2012. Korean.

Guralnik JM, Seeman TE, Tinetti ME, Nevitt MC, Berkman LF.
Validation and use of performance measures of functioning in a
non-disabled older population: MacArthur studies of successful
aging. Aging (Milano) 1994;6(6):410-9.

Podsiadlo D, Richardson S. The timed "Up & Go": a test of ba-
sic functional mobility for frail elderly persons. ] Am Geriatr
Soc 1991;39(2):142-8.

Stevens PJ, Syddall HE, Patel HP, Martin HJ, Cooper C, Aihie
Sayer A. Is grip strength a good marker of physical performance
among community-dwelling older people? Journal of Nutrition,
Health and Aging 2012;16(9):769-74.

Chodzko-Zajko WJ, Moore KA. Physical fitness and cognitive
functioning in aging. Exerc Sport Sci Rev 1994;22(1):195-220.




<<
  /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


