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Memory for temporal order in multiple sclerosis
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Patients with clinically definite multiple sclerosis and age- and education-matched normal con-
trols were given a test that allowed simultaneous evaluation of content (i.e., item) recognition
memory and recency discrimination, a form of memory for temporal order. As a group, the pa-
tients performed normally on the item recognition test, but they were impaired on recency dis-
crimination. Multiple regression analysis suggested that normal temporal order discrimination
was related to both item recognition memory and performance on the Wisconsin Card Sorting Test.

Studies of patients with focal brain lesions provide evi-
dence that recognition memory and recency discrimina-
tion are dissociable and may be subserved by distinct brain
systems. Milner and colleagues (Milner, 1971; Milner,
Petrides, & Smith, 1985) have shown that patients with
unilateral excisions of the frontal lobes are impaired in
making judgments of relative recency but perform nor-
mally on tests of item recognition. In contrast, patients
with left or right temporal lobectomies show mild and
material-specific impairments on item recognition tests but
perform normally on measures of recency discrimination.

More recently Sagar, Sullivan, Gabrieli, Corkin, and
Growdon (1988) studied the performance of patients with
Parkinson’s disease (PD) on a test that simultaneously
evaluated content (i.e., item) recognition and recency dis-
crimination. They found that the PD patients’ impairment
on recency discrimination was disproportionately severe,
compared with their modest deficit on content recogni-
tion. PD patients are known (Taylor, Saint-Cyr, & Lang,
1986) to perform poorly on tasks such as the Wisconsin
Card Sorting Test (WCST, Heaton, 1981), which are sen-
sitive to frontal lobe lesions, especially of the dorsolateral
region (Milner, 1963). Taylor et al. (1986) have proposed
that the cognitive deficits of PD patients who are not de-
mented result from damage to connections between the
striatum and the frontal cortex. Therefore, Sagar et al.
(1988) suggested that their PD patients’ impairments on
recency discrimination might have arisen from frontal lobe
dysfunction, although they did not actually demonstrate
that the PD patients in their study exhibited deficits on
tests like the WCST and verbal fluency, classic measures
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that are extremely sensitive to frontal dysfunction (Benton,
1968; Milner, 1963).

The pattern of neuropsychological deficits in multiple
sclerosis (MS) closely resembles that observed in PD, and
both diseases have been considered forms of subcortical
dementia (Cummings & Benson, 1984; Rao, 1986). When
considered as a group, MS patients achieve fewer cate-
gories and make more perseverative responses and errors
on the WCST than do controls (W. W. Beatty, Goodkin,
P. A. Beatty, & Monson, 1989; W. W. Beatty, Goodkin,
Monson, & P. A. Beatty, 1989). On the average, MS
patients are also impaired on verbal fluency tests
(W. W. Beatty, Goodkin, Monson, P. A. Beatty, &
Hertsgaard, 1988; W. W. Beatty, Goodkin, Monson, &
P. A. Beatty, 1989). On this basis, it would be expected
that MS patients would be impaired on tests of recency
discrimination. Since impaired recency discrimination,
like poor performance on the WCST, is associated with
damage to the dorsolateral frontal cortex (Milner et al.,
1985), we predicted that MS patients who performed
poorly on the WCST would exhibit deficits in recency dis-
crimination, whereas patients with normal performance
on the WCST would perform recency discriminations
without impairment.

On the other hand, Hirst and Volpe (1982) observed
impaired recency discrimination in a mixed group of am-
nesic patients who showed no neuropsychological evi-
dence of frontal lobe dysfunction. This observation sug-
gests that memory impairments might also contribute to
poor recency discrimination by MS patients. In the present
experiment, we tested these hypotheses, under conditions
that allowed simultaneous evaluation of content recogni-
tion and recency discrimination.

METHOD

Subjects
A total of 45 patients (16 men, 29 women) with clinically definite
MS (Poser et al., 1983) participated in the study. Eighteen patients carried



the current diagnosis of chronic progressive and 12 were diagnosed as
relapsing-remitting. These disease types were based on the results of
the neurological examination closest in time to the neuropsychological
testing and were assigned according to operational definitions that have
been published elsewhere (W. W. Beatty et al., 1988; W. W. Beatty,
Goodkin, P. A. Beatty, & Monson, 1989; W. W. Beatty, Goodkin,
Monson, & P. A. Beatty, 1989). Seventeen patients had shown no sig-
nificant change in neurological status during the 2 years preceding this
study and were considered to have a stable disease course. Level of dis-
ability was taken as the score on the Ambulation Index (AI, Hauser et al.,
1983), obtained at the time of the current neuropsychological tests. In
this population, scores on the Al are highly correlated with scores on
Kurtzke’s (1983) Expanded Disability Status Scale (r = .0.96; W. W.
Beatty, Goodkin, Hertsgaard, & Monson, 1990). At the time of test-
ing, 10 patients were receiving ongoing treatment with muscie relax-
ants, 4 patients were receiving antidepressants, 7 patients were receiv-
ing the immunosuppressant azathioprine, and 7 patients were receiving
anticholinergic medications for bladder control. No patient was tested
while receiving corticotropin or steroid treatment for an exacerbation.
Patients averaged 3.943.0 on the Al and 11.249.9 years of disease
since diagnosis.

Normal controls (8 men, 14 women) were recruited from the com-
munity and paid for their participation. All subjects gave written in-
formed consent after a thorough explanation of the procedures. Patients
or controls with a history of alcohol or drug abuse, serious head injury,
learning disability, recent or complicated heart attack, uncontrolled hyper-
tension or metabolic disease, central nervous system diseases (other than
MS for the patients), or major psychiatric illness were excluded.

Materials and Procedures

Background measures. As a measure of global cognitive function-
ing, all subjects were given the Screening Examination for Cognitive
Impairment in Multiple Scierosis (SECIMS; Goodkin, Beatty, & Mon-
son, 1990). This test is a modification of the Mini-Mental State Exam
(MMSE; M. F. Folstein, S. E. Folstein, & McHugh, 1975), which has
proved insensitive for identifying cognitive impairment in MS patients
(W. W. Beatty & Goodkin, 1990). The SECIMS is identical to the
MMSE, except that the number of to-be-remembered words is increased
from three to seven, and the two confrontation naming items are replaced
with a 15-item version of the Boston Naming Test (Kaplan, Goodglass,
& Weintraub, 1983).

All of the patients and 18 of the controls had served in previous studies
of cognitive functioning in MS (Beatty et al., 1988; W. W. Beatty,
Goodkin, P. A. Beatty, & Monson, 1989; W. W. Beatty, Goodkin,
Monson, & P. A. Beatty, 1989). During the course of these studies,
their performances on the WCST had been measured. The 4 control
subjects not previously studied received the WCST at the time of the
present tests.

As a second measure, known to be sensitive to frontal lobe lesions
(Benton, 1968), we included a letter fluency test. On this test, subjects
were allowed 60 sec to generate (orally) as many different words as
possible that began with the letter F. Proper names were not allowed.
The procedure was then repeated with the letters A and S.

Recognition-recency test. This test is a simplified version of the
Verbal Temporal Ordering Test (Hirst & Volpe, 1982). A series of 163
nouns that contained three to seven letters each and had a frequency
rating of at least 25 times per million (Kudera & Francis, 1967) were
printed on index cards. Subjects read each word aloud and were given
approximately 2 sec of exposure to each word. At random intervals
throughout the series, index cards containing questions that probed either
content recognition or recency discrimination were presented. For content
recognition, the question was, ‘‘Which of these words have you seen
on this test?”’ and the subjects had to choose between a previously
presented word and a distractor (a word with the same number of let-
ters as the correct word). For recency discrimination, the question was,
‘“Which of these words did you see more recently?’’ and the subjects
had to choose between two previously presented words. For both types
of questions, the two alternatives were printed below the question, and
the spatial location of the correct answer (left or right) varied randomly.

The test questions appeared at 1, 3, 6, or 10 intervals after presenta-
tion of the stimulus word. The length of each interval was defined by
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the number of events that intervened between the stimulus and presen-
tation of a test question. An event was either the presentation of a stimulus
word or a test question. For recency discrimination, the intervals were
defined by the number of events that intervened between presentation
of each of the two stimulus words and the test question. The intervals
1-3, 1-6, 1-10, 3-6, 3-10, and 6-10 were used. For both content
recognition and recency discrimination, there were 10 questions at
each interval.

The subjects were instructed to read each word aloud and to try
to remember its order of occurrence. When questions were encountered,
the experimenter read the question aloud and the subjects stated
their answer.

RESULTS

As is shown in Table 1, the MS and control groups were
well matched on age and education. The patients per-
formed more poorly than controls did, on the SECIMS,
the letter fluency test, and the WCST.

Table 2 summarizes the results of the content recogni-
tion and recency discrimination tests. The MS patients
tended to perform more poorly than the controls on the
content recognition test, but this difference was not statisti-
cally significant [F(1,65) = 2.50, p > .10]. Group dif-
ferences were significant, however, on the recency dis-
crimination test [F(1,65) = 11.16, p < .001]. On both
tasks, the main effect of interval length was significant
[Fs > 21.15, ps < .001}, but the groups X interval
length interaction was not (Fs < 1.54).

To estimate the factors that might contribute to accurate
recency discrimination by MS patients, we computed
product-moment correlations. Average accuracy across
the six intervals was significantly related to average ac-
curacy on the content recognition task (r = 0.53), total
score on the SECIMS (r = 0.47), number of correct
words on the letter fluency task (r = 0.38), number of
categories achieved on the WCST (r = 0.37), and num-
ber of perseverative errors (r = —0.37), but not to age
or education. A stepwise multiple regression analysis in-
dicated that accuracy on the content recognition task ac-
counted for 26.0% of the variance in recency discrimi-
nation scores. The number of categories achieved
accounted for an additional 10.3% of the variance, but
none of the other factors added significantly to the vari-
ance explained.

Table 1
Demographic and Psychometric Characteristics
of MS Patients and Controls: Means and Standard Deviations

Controls MS Patients F(1,65)
M SD M SD  for Groups

Age (years) 49.0 167 449 11.8 1.36
Education (years) 14.3 20 143 2.3 0.00
SECIMS (points) 48.7 1.4 458 3.7 12.24%
FAS (no. words) 49 118 316 11.6 19.32%
WCST
Categories 5.7 1.1 4.1 2.2 9.38*
Perseverative errors  10.3 7.1 251 21.8 9.54*

Note—SECIMS = Screening Examination for Cognitive Impairment
in Multiple Sclerosis; FAS = letter fluency test; WCST = Wisconsin
Card Sorting Test. *p < .0l. tp < .001.
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Table 2
Number of Words (out of 10)
Correctly Recognized: Means and Standard Deviations

Controls MS Patients

Interval M SD M SD
Content

1 10.0 0 10.0 0.1

3 9.1 1.1 8.8 1.3

6 9.0 0.8 8.9 1.0

10 9.1 0.8 8.6 1.3
Recency

1-3 10.0 0 9.7 1.0

1-6 10.0 0 9.7 0.5

1-10 10.0 0 9.8 0.4

3-6 8.9 0.8 7.9 1.6

3-10 8.2 1.2 7.5 1.5

6-10 6.6 1.2 6.2 1.5

DISCUSSION

The present findings demonstrated that MS patients were impaired
in memory for temporal order, but not on a concurrent test of content
recognition. These results are qualitatively similar to those of Sagar et al.
(1988), who observed disproportionately severe deficits in memory for
temporal order among PD patients on a similar task.

Although the MS patients were not significantly impaired on the content
recognition test, regression analysis indicated that accuracy of recogni-
tion memory might be an important determinant of accurate temporal
order memory. A second factor, performance on the WCST, a task that
is dependent on the integrity of frontal-striatal circuits (Milner, 1963;
Taylor et al., 1986), was also implicated by the regression analysis.

Previous studies indicate that recency discrimination may be impaired
by focal lesions of the frontal lobes, which impair performance on
the WCST but leave memory relatively intact (Milner et al., 198S),
or in amnesic patients without evidence of frontal lobe dysfunction
(Hirst & Volpe, 1982). On this basis, it seems reasonable to propose
that the deficits in temporal order memory of MS patients are the joint
product of damage to temporal lobe or diencephalic memory systems
and to frontal-striatal circuits that may be generally important in sequenc-
ing (Beatty & Monson, 1990; Sullivan, Sagar, Gabrieli, Corkin, &
Growdon, 1989).

Sagar et al. (1988) emphasized the importance of frontal lobe dys-
function in the deficits in temporal order memory for verbal stimuli that
they observed in their PD patients. They did not report the correlation
between content and recency discrimination, but in a later study, using
nonverbal stimuli, Sullivan and Sagar (1989) reported a significant corre-
lation (r = 0.60) for accuracy of content and recency discrimination
by PD patients. Given the many qualitative similarities in the patterns
of neuropsychological impairments in MS and PD (Cummings & Benson,
1984; Rao, 1986), it is not unlikely that dysfunctions of primary
memory systems also contribute to impaired recency discrimination by
PD patients.

REFERENCES

BeatTY, W. W., & GoOoDKIN, D. E. (1990). Screening for cognitive
impairment in multiple sclerosis: An evaluation of the Mini-Mental
State Exam. Archives of Neurology, 47, 297-301.

BeaTTY, W. W., GooDKIN, D. E., BEATTY, P. A., & MONSON, N.
(1989). Frontal lobe dysfunction and memory impairment in patients
with chronic progressive multiple sclerosis. Brain & Cognition, 11,
73-86.

BEATTY, W. W., GooDKIN, D. E., HERTSGAARD, D., &« MONsoN, N.
(1990). Clinical and demographic predictors of cognitive performance

in multiple sclerosis: Do diagnostic type, disease duration and dis-
ability matter? Archives of Neurology, 47, 305-308.

BEATTY, W. W., GooDKIN, D. E., MonsoN, N., & BEATTY, P. A.
(1989). Cognitive disturbances in patients with relapsing remitting
multiple sclerosis. Archives of Neurology, 46, 1113-1119.

BEaTTY, W. W., GoODKIN, D. E., MoNsoN, N., BEaTTY, P. A., &
HERTSGAARD, D. (1988). Anterograde and retrograde amnesia in pa-
tients with chronic progressive multiple sclerosis. Archives of
Neurology, 45, 611-619.

BEaTTY, W. W., &« MONSON, N. (1990). Cognitive and motor sequencing
in Parkinson’s disease. Manuscript submitted for publication.

BENTON, A. L. (1968). Differential effects of frontal lobe disease. Neuro-
psychologia, 6, 53-60.

CUMMINGS, J. L., & BENsoN, D. F. (1984). Subcortical dementia:
Review of an emerging concept. Archives of Neurology, 41, 871-879.

FoLsTEIN, M. F., FOLSTEIN, S. E., & MCHUGH, P. R. (1975). ‘‘Mini-
Mental State’’: A practical method for grading the cognitive state of
patients for the clinician. Journal of Psychiatry Research, 12, 189-198.

GooDkIN, D. E., BEATTY, W. W., & MonsoN, N. (1990). Screening
examination for detecting cognitive impairment in patients with mul-
tiple sclerosis. Manuscript submitted for publication.

HAUSER, S. L., DawsoN, D. M., LEHricH, J. R., BEAL, M. F.,
Kevy, S. V., PrRoPPER, R. D, MiLLs, J. A., &« WEINER, H. L. (1983).
Intensive immunosuppression in progressive multiple sclerosis. New
England Journal of Medicine, 308, 173-180.

HEeaToN, R. K. (1981). Wisconsin Card Sorting Test manual. Odessa,
FL: Psychological Assessment Resources.

Hirst, W., & VoLpE, B. T. (1982). Temporal order judgments with
amnesia. Brain & Cognition, 1, 294-306.

KaPLAN, E., GooDGLASS, H., &« WEINTRAUB, S. (1983). Boston Nam-
ing Test. Philadelphia: Lea & Febiger.

KUCErAa, H., & Francis, W. N. (1967). Computational analysis
of present-day American English. Providence, RI: Brown Univer-
sity Press.

KURTZKE, J. F. (1983). Rating neurological impairment in multiple scle-
rosis: An expanded disability status scale (EDSS). Neurology, 33,
1444-1452.

MILNER, B. (1963). Effects of different brain lesions on card sorting.
Archives of Neurology, 9, 90-100.

MILNER, B. (1972). Interhemispheric differences in the localization of
psychological processes in man. British Medical Bulletin, 27, 272-277.

MILNER, B., PETRIDES, M., & SMITH, M. L. (1985). Frontal lobes and
the temporal organization of memory. Human Neurobiology, 4,
137-142.

Poser, C. M., PaTty, D. W., SCHEINBERG, L., McDoNALD, W. I,
Davis, F., EBers, G. C., JounsoN, K. P., SiBLEY, W. A,
SILBERBERG, D. H., & TOURTELLOTTE, W. W. (1983). New diag-
nostic criteria for multiple sclerosis: Guidelines for research protocols.
Annals of Neurology, 13, 227-231.

Rao, S. M. (1986). Neuropsychology of multiple sclerosis: A critical
review. Journal of Clinical & Experimental Neuropsychology, 8,
503-542.

SAGAR, H. J., SuLLivan, E. V., GaBrieLl, J. D. E., CORKIN, S., &
GrowDON, J. H. (1988). Temporal ordering and short-term mem-
ory deficits in Parkinson’s disease. Brain, 111, 525-539.

SuLLivan, E. V., & SAGAR, H. J. (1989). Nonverbal recognition and
recency discrimination deficits in Parkinson’s disease and Alzheimer’s
disease. Brain, 112, 1503-1517.

SuLLIVAN, E. V., SAGAR, H. J., GasrieL, J. D. E., CorkIN, S., &
GrowpoN, J. H. (1989). Different cognitive profiles on standard be-
havioral tests in Parkinson’s disease and Alzheimer’s disease. Jour-
nal of Clinical & Experimental Neuropsychology, 11, 799-820.

TAYLOR, A. E., SAINT-CYR, J. A., & LANG, A. E. (1986). Frontal lobe
dysfunction in Parkinson’s disease: The cortical focus of neostriatal
outflow. Brain, 109, 845-883.

(Manuscript received May 14, 1990.)




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated v2 300% \050ECI\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /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 false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /PDFA1B:2005
  ]
  /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 (sRGB IEC61966-2.1)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<


    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200036002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200036002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>



    /HUN <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 6.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200036002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 6.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>


    /SKY <>

    /SUO <>
    /SVE <>
    /TUR <>

    /ENU <FEFF004a006f0062006f007000740069006f006e007300200066006f00720020004100630072006f006200610074002000440069007300740069006c006c0065007200200039002000280039002e0034002e00350032003600330029002e000d00500072006f006400750063006500730020005000440046002000660069006c0065007300200077006800690063006800200061007200650020007500730065006400200066006f00720020006f006e006c0069006e0065002e000d0028006300290020003200300031003100200053007000720069006e006700650072002d005600650072006c0061006700200047006d006200480020>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 841.890]
>> setpagedevice




