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º·¤Ñ´Â‹Í
 ÇÑμ¶Ø»ÃÐÊ§¤ � à¾×èÍ·´ÊÍºÊÁÃÃ¶¹Ð¢Í§ÊÁÍ§áÅÐ¨Ôμã¨ (neuropsychological profi le) ã¹¼ÙŒ·ÕèÁÕ»ÃÐÇÑμ Ô
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Abstract
 Objective The goals were to describe the neuropsychological profi le of abstinent methamphe-
tamine users with a history of MAP. 
 Materials and methods Participants (n=90) were admitted to Suan Prung Hospital in Chiang 
Mai, Thailand for methamphetamine-induced psychosis in 2000-2001 and were re-contacted 6 years later 
to complete a battery of neuropsychological tests. The cognitive battery consisted of tests assessing 
executive function, attention, memory and psychomotor speed. 
 Results Results indicate that this group exhibited severe impairment in executive function 
and memory performance several years after their initial diagnosis and hospitalization, despite abstaining 
from MA use. 
 Conclusions This study characterizes the neuropsychological performance of individuals diag-
nosed with methamphetamine-induced psychosis. Continuing to investigate cognitive performance in MAP 
patients worldwide can assist with understanding the etiology of MAP and inform clinicians treating this 
disorder.

Key words : methamphetamine, psychosis, executive function, memory
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Introduction
 Methamphetamine abuse can elicit 
methamphetamine psychosis (MAP), a psychiatric 
syndrome that shares common features and a 
common neural substrate with schizophrenia. While 
the neurophysiological and neuropsychological 
symptoms of schizophrenia are well documented, 
they have yet to be determined in MAP1. Studies 
indicate that over 50% of dependent amphetamine 
users experience psychotic symptoms and in 
some countries, the prevalence of psychosis in 
methamphetamine users is 11 times higher than 
in the general population2,3. 
 Research indicates that MAP is chronic 
and persistent, with frequent relapses requiring 
rehospitalization4. Particularly troublesome is that 
MAP can persist even with sustained abstinence 
from methamphetamine. An additional complexity 
of the disorder is that neurobiological changes 
associated with chronic methamphetamine use 
appear to promote susceptibility to symptom 
recurrence5,6. The availability and functioning of 
dopamine infl uences brain functioning, exhibiting 
modulatory effects on many cognitive functions7. 
Research demonstrates that methamphetamine-
dependent individuals exhibit defi cits compared to 
non-drug using participants, most consistently in 
the areas of executive function; working memory, 
attention8,9, and decision-making10,11, learning, 
memory, and motor ability9,12.

 Data on the neuropsychology of MAP 
patients is inadequate to provide meaningful infor-
mation to clinicians dealing with MAP patients and 
assist with understanding the etiology of MAP. 
Over the past two decades, Thailand has experi-
enced a tremendous increase in methamphetamine 
abusers, many of whom become psychotic and 
require hospitalization. Because MAP affects a 
large proportion of methamphetamine users, and 
the cognitive consequences of such episodes are 
unknown, this project examined the cognitive 
capabilities and defi cits within this population. 

Method
Participants 
 This research is a follow-up to a parent 
investigation of MAP patients in Chiang Mai, Thai-
land which reviewed the database of Suan Prung 
Psychiatric Hospital to identify MAP inpatients who 
were fi rst hospitalized between January 1, 2000 
and December 31, 2001. Eligibility criteria included: 
(i) located in Chiang Mai or nearby provinces; and 
(ii) being at least 18 years of age. Participants were 
interviewed approximately 6 years after the initial 
hospitalization. The aim of the current study was 
to characterize the neuropsychological performance 
of the former inpatients diagnosed with MAP. The 
Institutional Review Boards (IRB) at the University 
of California, Los Angeles, and the Department 
of Mental Health, Ministry of Public Health in 
Thailand approved the research. One hundred and 
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one participants completed the test battery but 11 
reported using methamphetamine in the month 
prior to testing. Thus, the data analysis included 
the 90 participants who provided a negative urine 
test for all drugs at the time of testing and who 
reported no drug use in the past month.

Procedures
 Research staff contacted potential par-
ticipants who were involved in the parent study. 
Those who provided written informed consent 
scheduled an interview with staff at a location near 
or at the participants’ residence, or at Suan Prung 
Hospital. Participants completed the neurocognitive 
battery in 20 minutes. Completion of the urine 
test, psychological and drug use assessments took 
an additional hour. Participants received 200 baht 
(~5 $US) for their time. 

Neuropsychological Assessments
 Trail Making A and B13. Trail Making 
requires that participants draw lines connecting 
numbers or numbers and letters in order, as 
quickly as possible. It is a test of visual atten-
tion, perceptual tracking, and motor ability. Longer 
response times (ms) refl ect poorer performance.
 Color Trails Test (CTT). The test is a 
culturally fair analogue of the Trail Making Test 
that uses colors and does not have a language 
component. It is a test of visual attention, percep-
tual tracking, and motor ability. Longer response 
times (ms) refl ect poorer performance.

 Digit Symbol. Participants must quickly 
match ten digits with corresponding symbols. It 
is a test of psychomotor performance, selective 
attention, and working memory; fewer correct 
matches refl ect poorer functioning.
 Stroop14. Participants must suppress the 
word reading response in favor of naming the 
ink color of the presented target. It is a test of 
executive function involving cognitive inhibition 
and selective attention. Fewer correct responses 
refl ect poorer performance. 
 Repeated Memory Task. Participants 
briefl y view a series of words and pictures15, 
complete distractor tasks, and then take recall and 
recognition tests. This task measures memory. A 
low number of correctly recalled or recognized 
words refl ect poorer memory.
 d2 test of Attention. Participants must 
scan a page of stimuli and cross out every target 
letter randomly dispersed throughout the page. 
This is a test of sustained and selective attention. 
Fewer correctly identifi ed targets refl ect poorer 
performance. A low Continuous Performance score 
refl ects poor speed-accuracy tradeoff, d2 total and 
d2 CP show fewer items processed and correct 
scores. 
 There are no published normative data 
for these cognitive tests with Thai samples. Thus, 
for illustrative purposes, we discuss the results 
by looking at normative data from non-drug users 
in China and Viet Nam. Norms for the d2 test 
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were only available from Germany for the low 
age and education levels of the current sample.

Additional Measures
 Urine test. Staff directly observed the 
urine samples collected and complied with the 
procedures required by the Thai Ministry of Public 
Health. Staff analyzed each sample immediately on 
site for qualitative results of methamphetamines 
and other major drugs of abuse: cocaine, opiates, 
and benzodiazepines. 
  

Results
 The average age of the sample was 
33.5 (SD=7.5) and 86% were male. Fifty percent 
of the sample completed a 6th grade level of 
education. The age at which individuals fi rst used 
methamphetamine ranged from 13-57, with a mode 
of 17. Participants had used MA between 0 and 
15 years prior to the fi rst hospitalization for MAP, 
with a mode of 3 years. Eighty-three percent 
preferred smoking as their route of administration. 
After the fi rst admission, 49% had one or more 
repeat hospitalizations for MAP during 6 years 
period. (Table 1)

Table 1 Participant characteristics.

Characteristic  valuea

Age (yrs)  33.50 (7.5)
Age 1st MA Use (yrs)  Range 13-57; mode 17
Hospitalized (days)  19 (12)
male (%)  86
education (%) 6th grade 50
 12th grade 41
 15th grade 9
Route (%) Smoking 83
 Oral 17
Repeat Hospitalizations (%)  49

Note: a = values are means (standard deviations) unless otherwise noted.
MA: methamphetamine
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 The means of the Color Trails 1, Color 
Trails 2, Trail Making A, and Trail Making B of 
the sample show longer response times (54.89, 
132.99, 62.63 and 258.33, respectively). The means 
of Stroop Word, Stroop Color and Stroop Color-

Word show fewer correct scores (69.97, 51.38 
and 26.34) as well as the d2 Total (331.94) and 
d2 CP (90.28). The neurocognitive performance 
of the sample was presented in Table 2.

Table 2 Performance of MAP participants (n = 90) on a neuropsychological battery and comparison 
 data from MAP and non-drug users.

 Thai MAP(n=90) Non-drug Use Norms
 Mean (SD) Mean (SD)
executive function
Digit Symbol 34.93 (12.23) 47.43a (8.77)
Color Trails 1 58.49 (28.88) 42.05b (15.69)
Color Trails 2 132.99 (77.46) 89.95b (37.47)
Trail Making A 62.63 (34.00) 26.17a (7.19)
Trail Making B 258.38 (214.54) 67.94a (41.36)
Stroop Word 69.97 (19.73) 103.85d (18.68)
Stroop Color 51.38 (2.86) 72.10d (18.06)
Stroop Color-Word 26.34 (12.27) 43.20d (14.27)
d2 Total 331.94 (108.95) 381c

d2 CP 90.28 (46.30) 153c

memory
Word Recall - # Correct 1.26 (1.40) n/a
Picture Recall - # Correct 3.45 (2.60) n/a
Word Recognition - # Correct 8.72 (5.12) n/a
Picture Recognition - # Correct 13.44 (5.40) n/a

SD = standard deviation; 
n/a = data not available; 
a = age and education adjusted normative data from Chinese non-drug users18; 
b = age adjusted normative data from Chinese non-drug users19; 
c = age adjusted averages from a German sample20; 
d = age adjusted normative data from a Vietnamese sample21.
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Discussion
 The data presented characterize the 
neuropsychological performance of individuals diag-
nosed with methamphetamine-induced psychosis. 
The results indicate impairment in several abili-
ties related to executive function and memory. 
Given that testing occurred many years after the 
initial MAP diagnosis, the fi ndings suggest that 
methamphetamine users who experienced at least 
one prior psychotic episode have lasting cogni-
tive impairments that may refl ect brain damage. 
Nearly half of the sample was re-hospitalized for 
MAP but analyses confi rmed that their cognitive 
performance did not differ from those who were 
not re-hospitalized. Likewise, there was no effect 
of route of administration on cognitive impair-
ment. Cognitive dysfunction can limit adherence 
to treatment and negatively infl uence outcomes 
and results of neurocognitive assessments can 
shed light on the neurological underpinnings of 
methamphetamine-induced psychosis and related 
psychoses. As mentioned, methamphetamine is 
a moderator, infl uencing the relationship between 
dopamine functioning and cognitive performance. 
The cognitive dysfunction exhibited by these MAP 
patients involves brain regions such as the prefron-
tal cortex, which has dopaminergic systems vital 
to the formation of attentional sets and switching 
behavior16. Results support the assumption that 
MAP patients, like methamphetamine users, have 
altered dopamine function.

 These data are distinctive from an ear-
lier study of Thai MAP patients who completed 
neurocognitive testing. It appears that the two 
samples of patients vary in their patterns of cog-
nitive ability; performance scores of the current 
sample on Trail Making A/B appear poorer while 
Stroop scores are nearly equivalent17. A notable 
distinction between these two groups of Thai 
MAP patients is that the prior sample completed 
testing at their fi rst hospitalization for MAP while 
for the current sample; approximately six years 
passed since their fi rst hospitalization for MAP. 
This evokes the question of whether what we 
are seeing in the current sample is progressive 
cognitive impairment from the time of the initial 
diagnosis. A comparative analysis of a subset 
of patients who participated in both studies is 
underway to answer this question. 
 As one would anticipate, the MAP 
patients’ scores were considerably poorer than 
those of the normative samples. Executive func-
tion, attention, inhibition, visuoperceptual process-
ing, and working memory components all appear 
impaired in the patients with psychosis compared 
to the normative control samples.
 Future research comparing neuropsycho-
logical performance of MA-dependent samples with 
and without methamphetamine-induced psychosis 
is warranted to understand the cognitive impair-
ment, if any, that psychosis contributes above 
and beyond the impairment seen with chronic MA 
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use. Another line of research that awaits evalua-
tion is the comparison of cognitive performance 
of MAP patients by country, which would provide 
information about cultural, educational, and ethnic 
differences and their potential infl uences on MAP 
etiology, prognoses, and treatment. Assessment 
of the relationship and the potential progression 
of cognitive decline with duration of methamphet-
amine use and emergence of MAP symptoms 
warrant future study. Limitations.  When interpreting 
these data one should take into account that this 
study was limited because of its cross-sectional 
design. While this prohibited evaluation of cognitive 
functioning prior to the onset of MAP symptoms, 
future analyses will assess a subset of MAP par-
ticipants who completed repeated neurocognitive 
testing over several years. A second limitation 
is the lack of objective verifi cation of sustained 
abstinence over the course of the follow-up 
timeframe. This may be a minor factor however, 
as all participants provided urine negative for 
methamphetamine at the time of testing, implying 
no use in at least a few days. The lack of Thai 
norms made it impossible to calculate statistical 
signifi cance of the cognitive impairment.

Conclusion
 This descriptive study characterizes the 
neuropsychological performance of individuals with 
methamphetamine-induced psychosis. Continuing to 
investigate cognitive performance in MAP patients 

in Thailand and in other countries will provide a 
better understanding of the etiology and conse-
quences of MAP. Additionally, neuropsychological 
testing may be a valid diagnostic tool to distinguish 
methamphetamine abuse from methamphetamine-
induced psychosis, or to inform clinicians trying 
to treat individuals with MAP. 

Acknowledgments
 Support for this research provided by 
the National Institute on Drug Abuse grant # U01 
DA017394. 

References
1. Hermens DF, Lubman DI, Ward PB, Naismith SL, Hickie 

IB. Amphetamine psychosis: a model for studying the 

onset and course of psychosis. Med J Australia 2009;190 

(4 Suppl): S22-5.

2.  Smith MJ, Thirthalli J, Abdallah AB, Murray RM, Cottler 

LB. Prevalence of psychotic symptoms in substance 

users: a comparison across substances. Compr Psychiatry 

2009;50:245-50.

3.  McKetin R, McLaren J, Lubman DI, Hides L. The preva-

lence of psychotic symptoms among methamphetamine 

users. Addiction 2006;101:1473-8.

4.  Kittirattanapaiboon P. Methamphetamine psychosis: Thai-

land perspectives. Nonthaburi: Department of Mental 

Health, Ministry of Public Health; 2008.

5.  Sato M. A lasting vulnerability to psychosis in patients 

with previous methamphetamine psychosis. Ann NY Acad 

Sci 1992;654:160-70.

6.  Yui K, Ikemoto S, Ishiguro T, Goto K. Studies of amphet-

amine or methamphetamine psychosis in Japan: relation 

of methamphetamine psychosis to schizophrenia. Ann 

NY Acad Sci 2000;914:1-12.

037-045.indd   44037-045.indd   44 2/8/12   2:58 PM2/8/12   2:58 PM



ÇÒÃÊÒÃÊØ¢ÀÒ¾ Ô̈μáË‹§»ÃÐà·Èä·Â »‚·Õè òð ©ºÑº·Õè ñ »‚ òõõõ

45

7.  Backman L, Nyberg L, Lindenberger U, Li SC, Farde 

L. The correlative triad among aging, dopamine, and 

cognition: current status and future prospects. Neurosci 

Biobehav Rev 2006;30:791-807.

8.  Simon SL, Domier CP, Sim T, Richardson K, Rawson RA, 

Ling W. Cognitive performance of current methamphet-

amine and cocaine abusers. J Addict Dis 2002;21:61-74.

9.  Simon SL, Domier C, Carnell J, Brethen P, Rawson R, 

Ling W. Cognitive impairment in individuals currently using 

methamphetamine. Am J Addictions 2000;9:222-31.

10.  Monterosso JR, Ainslie G, Xu J, Cordova X, Domier CP, Lon-

don ED. Frontoparietal cortical activity of methamphetamine-

dependent and comparison subjects performing a delay 

discounting task. Hum Brain Mapp 2007;28:383-93.

11.  Paulus MP, Hozack N, Frank L, Brown GG, Schuckit 

MA. Decision making by methamphetamine-dependent 

subjects is associated with error-rate-independent 

decrease in prefrontal and parietal activation. Biol 

Psychiatry 2003;53:65-74.

12.  Scott JC, Woods SP, Matt GE, Meyer RA, Heaton 

RK, Atkinson JH, Grant I. Neurocognitive effects of 

methamphetamine: a critical review and meta-analysis. 

Neuropsychol Rev 2007;17:275-97.

13.  Reitan R M, Wolfson D. The Halstead-Reitan Neuropsy-

chological Test Battery: Theory and Clinical Interpretation. 

Tucson, Arizona: Neuropsychology Press; 1985.

14.  Golden CJ. Stroop color and word test: a manual for 

clinical and experimental uses. Wood Dale, Illinois : 

Stoelting Company; 1978.

15.  Snodgrass JG, Vanderwart M. A standardized set of 260 

pictures: norms for name agreement, image agreement, 

familiarity, and visual complexity. J Exp Psychol Hum 

Learn 1980;6:174-215.

16.  Rogers RD, Everitt BJ, Baldacchino A, Blackshaw AJ, 

Swainson R, Wynne K et al. Dissociable defi cits in 

the decision-making cognition of chronic amphetamine 

abusers, opiate abusers, patients with focal damage 

to prefrontal cortex, and tryptophan-depleted normal 

volunteers: evidence for monoaminergic mechanisms. 

Neuropsychopharmacol 1999;20:322-39.

17.  Srisukho T, Kwankong T, Popairoj J, Thomthitchong KWT, 

Harindech J. Cognitive performance of methamphetamine 

psychosis. J Suanprung Psychiatr Hosp 2003;9:24-34.

18.  Lee T, Yuen K, Chan C. Normative data for neuropsy-

chological measures of fl uency, attention, and memory 

measures for Hong Kong Chinese. J Clin Exp Neuropsyc 

2002;24:615-32.

19.  Hseih S, Riley N. Neuropsychological performance in the 

People’s Rebuplic of China: Age and education norms for 

four attention tasks. Presented at the National Academy 

of Neuropsychology, Las Vegas, NV; 2009.

20.  Brickenkamp R, Zillmer E. The d2 test of attention. 

Seattle, WA Hogrefe & Huber; 1998.

21.  Doan QT, Swerdlow NR. Preliminary fi ndings with a new 

Vietnamese Stroop test. Percept Mot Skills 1999;89:173-

82.

037-045.indd   45037-045.indd   45 2/8/12   2:58 PM2/8/12   2:58 PM



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 15%)
  /CalRGBProfile (Adobe RGB \0501998\051)
  /CalCMYKProfile (Coated FOGRA27 \050ISO 12647-2:2004\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.6
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /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 true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile (None)
  /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 1.00000
  /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 300
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.00000
  /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 (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  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 /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [300 300]
  /PageSize [612.000 792.000]
>> setpagedevice




