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Aims: Patients with Alzheimer’s disease need assistance and supervision of their daily
activities. They survive for protracted periods of time, placing an extensive burden of care on
the caregiver prior to the patient’s death. The present study addressed the predictive value of
behavior-related burden on Alzheimer’s disease caregivers.

Participants: 82 patients with probable Alzheimer’s (73.7+8.1 years), and their primary
caregivers (59.6 + 14.8 years, 81.5% women), were assessed.

Methods: Cognitive impairment, neuropsychiatric symptoms, and dementia severity were
assessed with Mini Mental State Examination (MMSE), Neuropsychiatric Inventory (NPI),
and Clinical Dementia Rating (CDR), respectively. Caregivers were given Zarit's Burden
Interview and Carer Activity Inventory.

Results: Neuropsychiatric symptoms like delusions, hallucinations, restlessness, anxiety,
euphoria, disinhibition, unusual motor behavior, sleep disturbances, and appetite alterations
were the best caregiver burden predictors (NPI r=0.482, p<0.001). No correlation with
cognition, disease stage, or negative neuropsychiatric symptoms (depression and apathy) was
found.

Conclusion: Increased caregiver burden was related to increased levels of patient behavioral
disturbance. Of these symptoms, hallucinations, unusual (motor) behavior, and abnormal
behavior at nighttime were the most significant. No correlation with neuropsychiatric symptoms
such as apathy and depression was found. This may have relevance to appropriate interventions
for caregivers.
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Introduction

The prevalence of dementia in developed countries ranges from 1.4% in 65- to 69-
year-old subjects to 38.6% in individuals aged 90-94 years (Jorm 1990). The gradual
progressive impairment and behavioral symptoms that may emerge in the course of
Alzheimer’s disease produce a requirement for care and supervision of daily activities.
This usually falls upon relatives acting as informal caregivers, causing them great
burden and stress. The term caregiver burden refers to the consequences derived
from caring for demented patients. These consequences may be psychological,
physical, and economic (Garre-Olmo et al 2002). Caregiver burden is not only present
in Alzheimer’s disease. This syndrome has also been noted in other illnesses like
stroke, Parkinson’s disease (Thommessen et al 2002), and vascular dementia
(Annerstedt et al 2000).

Behavioral disturbances are a common feature in dementia and cause significant
caregiver burden (Mangone et al 1993; Absher and Cummings 1994). The symptoms
that more frequently caused caregiver burden are aggression, wandering, and delusions
(Nagaratnam et al 1998). This demand on the caregiver has been associated with
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adverse psychological reactions and has been identified as
arisk factor for caregiver mortality (Zarit et al 1980; Schulz
and Beach 1999). These results have even been confirmed
in studies performed with caregivers from different cultural
backgrounds (Pang et al 2002). Other studies have tried to
describe the differences in the impact of the symptoms
according to the sex of the caregivers (Shanks-McElroy et
al 2001).

The present study aimed to assess the predictors of
burden in caregivers of Alzheimer’s patients in Argentina.

Methods

The studied patients came from the Memory Clinic of the
Zubizarreta Hospital and the CEMIC University Institute at
Buenos Aires City. The assessment was part of a “Dementia
Training Program” sponsored by the City of Buenos Aires
Health Secretariat. From September 1 2001 to March 1 2002,
a sample of 82 consecutively referred noninstitutionalized
patients with probable Alzheimer’s disease according to
National Institute of Neurological and Communicative
Disorders and Stroke and the Alzheimer’s Disease and
related Disorders Association (NINCDS-ADRDA) criteria
(McKhann et al 1984) and their primary informal caregivers
(defined as the persons responsible for the day-to-day
decisions and providing care) were studied. Patients who
had paid caregivers were not included in this study.

Patient variables
All patients had to go through extensive neurological,
neuropsychological, neuropsychiatric, laboratory, and
neuroimaging assessments to fulfil all dementia criteria
according to DSM-IV (APA 1994) and probable Alzheimer’s
as per NINCDS-ADRDA (McKhann et al 1984).
Cognitive functioning level was assessed by means of
the Mini Mental State Examination (MMSE) (Folstein et al
1975), a Buenos Aires version (Spanish translation and
norms) (Allegri et al 1999; Butman et al 2001); severity
range was determined through Clinical Dementia Rating
(CDR) (Hughes et al 1982). For the neuropsychiatric
assessment a local Spanish version of the Neuropsychiatric
Inventory (NPI) (Cummings et al 1994) was used, which
takes into account the following subitems: delusions,
hallucinations, restlessness—aggressiveness, depression,
anxiety, euphoria—denial, apathy, disinhibition, irritability,
unusual (motor) behavior, unusual behavior (at nighttime),
and changes in appetite and food intake. Dementia duration
and family income were also considered.

Carer variables
A series of variables identified in the literature as being
important for understanding caregivers’ burden, health, and
emotional well-being was evaluated by means of a
semistructured questionnaire. Evaluated demographic—
situational items included age, gender, marital status,
relationship with the patient, duration of the patient’s
disease, hours per week spent with the patient (questionnaire
by Gilleard et al 1984), and time spent in patient-related
activities (eg, communication, feeding, dressing,
transportation, supervision) (questionnaire by Davis et al
1997). The degree of burden experienced by caregivers was
evaluated by means of Zarit’s Burden Interview (Zarit et al
1985), consisting of 22 questions evaluated by means of a
5-point scale, ranging from nil=0 to overburdened=4.
Because depression influences negatively the caregiver’s
evaluation of the patient (Arguelles et al 2001), we defined
the following exclusion criteria for the caregivers:
1. Presence of dementia, depression, or psychosis.
2. Contact with the patient for less than 10 hours per week.

Statistical analysis

Data were analyzed using the statistical package SPSS®
11.0.0 for Windows®™ (2001) (SPSS Inc, Chicago, IL, USA).
Demographic variables in both populations (patients and
caregivers) as well as MMSE, CDR, and NPI general results
were expressed by medians and standard deviation.
Neuropsychiatric symptoms evaluated by means of NPI
were considered globally and partially for each of the areas
under study, using the severity by disturbance presence
frequency estimate. Influence of cognitive factors on
caregiver burden (MMSE), duration stage (CDR), behavioral
factors (NPI), time of disease duration, as well as economic
level were analyzed by a linear regression model, applying
burden level as a dependent variable. Correlations between
global burden and different behavioral areas (NPI) were
evaluated by means of Spearman’s correlation coefficient.

Results

Eighty-two patients with probable Alzheimer’s disease
(NINCDS-ADRDA criteria) and their primary caregivers
were assessed. There were 38 men and 44 women in the
patient sample with a mean age of 73.7 years (range 50—
90). The severity of dementia ranged from very mild to
severe on all measures. The duration of illness was
38.7+32.1 months. The mean age of the primary caregivers
was 59.6+14.8 years. Most were female (81.5%) and had
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Table | Patient and caregiver demographic data

Patients with Primary
Alzheimer’s caregivers
Age (years) 73.7+8.1° 59.6+ 148
(range 50-90)
Education (years) 8.1£39 9.3£33
Gender (m/f) 38/44 15/67
MMSE 183+7
CDR 1.6+0.8
(range 0.5-3)
NPI 24.0+20.2
Duration of illness (months) 38.7+32.1
Income (family group) $/month 612+729
Caregiver burden
(Zarit et al 1985) 29.2+18.0
Relationship to patient
Spouse 54.6%
Children 36.0%
Son/daughter in law 0%
Other 9.4%

? Values expressed are median * standard deviation (except for gender and
caregiver relationship to patient).

finished primary school (mean 9.3 years of education). Most
were either spouses (54.6%) or children (36%) of the
patients. More demographic data for both groups are
described in Table 1.

The proportion of caregivers who resided with the
patients varied with the severity of the pathology (Table 2).

Caregiver burden ranged from minimal to severe (Zarit’s
scale=mean 29.2, range 4-72). The influence on caregiver
burden of cognitive impairment (MMSE), disease stage
(CDR), behavioral disturbances (NPI), evolution time,
family income, and hours per week spent with patient was
studied. Using Zarit’s burden scale as the dependent variable,
we found the NPI to be the best predictor of caregiver burden
(p<0.001) (Table 3).

To study which behavioral disturbances caused the
burden, a correlation with the different areas of the NPI
was performed. The elements of the NPI that correlated
better were: hallucinations, anxiety, unusual (motor)
behavior, and sleep disturbance (p<0.01), and delusions,

Table 2 Number of caregivers residing with patients

Total Living with
MMSE patients caregiver Institutionalized
>20 21 12 0
1120 24 16 4
<Il 24 8 15

Abbreviations: MMSE, Mini Mental State Examination.

Table 3 Results of regression analysis using Zarit’s (Zarit et al
1985) burden scale score as the dependent variable

Independent Regression B

primary variable coefficient p
MMSE -0.106 0.382
CDR 0.115 0.340
NPI (total score) 0.482 <0.001
Income -0.037 0.751
Evolution (months) 0.081 0.525

Abbreviations: CDR, Clinical Dementia Rating; MMSE, Mini Mental State
Examination; NPI, Neuropsychiatric Inventory.

restlessness, disinhibition, and appetite alterations (p <0.05)
(Figure 1 and Table 4)

Family burden level showed significant correlation with
positive neuropsychiatric symptoms such as hallucinations,
unusual (motor) behavior, and abnormal behavior at
nighttime. Correlation was also found, but to a lesser degree,
with delusions, restlessness, anxiety, disinhibition, and
alterations in eating habits. No correlation with negative
neuropsychiatric symptoms such as apathy and depression
was found. It should be noted that the symptoms having the
highest correlation with caregiver burden were not the most
frequent.

The only demographic caregiver variable correlating
with burden was education. Age, gender, marital status, and
family relationship were not significant. Thus, a lower
educational level shows a higher burden index (p<0.01)
(Table 5).
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Table 4 Correlation® between caregiver burden (Zarit’s
Burden Interview [Zarit et al 1985]) and patient’s
neuropsychiatric symptoms (NPI)

Table 5 Correlation® between caregiver burden level (Zarit’s
Burden Interview [Zarit et al 1985]) and demographic carer
data

Zarit's Burden Interview

Zarit's Burden Interview

r p r p
NPI total score 0.482 <0.01 Age 0.016 ns
Affective symptoms Gender 0.191 ns
Depression 0.179 ns Education -0.249 <0.01
Apathy 0.227 ns Marital status 0.003 ns
Anxiety 0.570 <0.01 Family relationship -0.062 ns
Psychotic symptoms  Correlati icient & s ]
Delusions 0289 < 005 orrelation coefficient for nonparametric Spearman's test
Hallucinations 0.398 <0.01
Restlessness 0.297 <0.05 In the present study, burden was not related to cognitive
Irritability 0235 " impairment (MMSE), or to disease stage (CDR). This lack
Frontal symptoms o . . . . .
Euphoria 0.229 ns  Of association is consistent with findings in the literature
Disinhibition 0.288 <0.05 (Mangone et al 1993; Cohen et al 1997). Family group
Other income level or duration of illness were also not related to
Unusual (motor) behavior 0.392 <0.01 burd
Sleep disturbances 0.477 <0.0l urden. ] o
Appetite alterations 0.30 <0.05 Conversely, caregiver burden was positively related to

* Correlation coefficient for nonparametric Spearman’s test; ns, no significant
values
Abbreviations: NPI, Neuropsychiatric Inventory.

Discussion

Alzheimer’s disease patients need assistance and supervision
of their daily activities. This frequently falls upon informal
caregivers (family members), causing them significant
burden and stress. A high prevalence of psychiatric disorders
has been detected in caregivers, including a higher intake
of psychotropic drugs compared with the general population
(Clipp and George 1990). Despite the fact that studies have
shown contradictory results (Irwin et al 1997), caregivers
are also a target for several stress-related conditions affecting
the immune system.

Caregiver burden as a term refers to the consequences
of caring for demented patients, and such consequences can
be psychological, physical, and economic (Garre-Olmo et
al 2002). The term not only applies to caregivers of
Alzheimer’s disease patients, but also to caregivers of
patients with other chronic or disabling conditions such as
vascular dementia or Parkinson’s disease (Thommessen et
al 2002).

In our sample, 81.7% of the informal caregivers were
women, while 54.6% were spouses and 36% were children
of patients. Such percentages are similar to those reported
in other studies (Cohen et al 1997). Although several studies
have not related gender to caregiver burden, others indicate
that this index could be even higher among female caregivers
(Gallicchio et al 2002).

behavioral disturbances in patients, as reported in other
studies (Mangone et al 1993; Cohen et al 1997; Clyburn et
al 2000), and negatively to caregiver’s educational level.
The influence of neuropsychiatric symptoms on burden
becomes important if we consider that in different samples,
the prevalence of these symptoms in Alzheimer’s disease is
over 50% (Lyketsos et al 2000). Within the spectrum of these
symptoms, not all correlated similarly. Psychiatric symptoms
that correlated positively (p<0.01) with caregiver distress
were hallucinations, abnormal behavior (eg, wandering), and
sleep disturbances. Delusions, restlessness, anxiety,
disinhibition, and appetite alterations also correlated with
burden (p<0.05). All of these symptoms are the so-called
“positive symptoms”. Most of the published papers showed
similar findings for this group of symptoms, and some have
even reported that such symptoms can trigger temporary or
permanent institutionalization (Annerstedt et al 2000).
Contrary to other papers that correlated patient’s depression
to caregiver burden (Teri 1997), no correlation with
“negative” affective psychiatric symptoms such as
depression or apathy was found in our sample.

In addition to the symptoms described above, another
factor has been found to contribute to burden: the patient’s
awareness of his/her own deficit influences burden in the
early stages of the disease (Selzter et al 1997). This was not
studied in our assessment.

Caregiver quality of life and how it is affected in the
course of caring for a dementia patient represents a central
issue relevant to the environment of the patients. There may
be a need for measures to reduce or control behavioral
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disturbances, particularly positive psychiatric symptoms.
This is significant not only for the quality of life of the
caregiver and the patient but also for the influence these
symptoms have on the caregiver’s judgment of the patient’s
functional abilities (Arguelles et al 2001). In fact, caregiver
burden is associated with an increased risk of nursing home
placement for patients with dementia (Yaffe et al 2002).

Although this study was performed with patients having
probable Alzheimer’s disease, caregiver burden, as already
mentioned, is not only found when this condition is present,
but also among caregivers of vascular dementia patients. At
mild stages of disease, the burden even seems to be higher
in the caregivers of patients with vascular dementia (Vetter
et al 1999).

Strategies, for example education and information,
designed to ease caregiver distress have shown their
effectiveness on the syndrome’s features (Patterson et al
1999). When caregivers were informed of the disease’s
features and prognosis, their burden levels decreased
compared with those who had not been informed (Hepburn
et al 2001). The same happened following institutionaliza-
tion of the patient. However, a year after institutionalization,
a feeling of frustration still persisted in the caregivers
(Elmstahl et al 1998).

Treatment of behavioral disorders helps to diminish
caregiver burden (Shigenobu et al 2002). At present, there
is clear evidence that pharmacological intervention with
cholinesterase inhibitors reduces the prevalence and severity
of psychiatric disturbances in Alzheimer’s disease. Several
studies have directly tested caregiver burden decrease after
anticholinesterase treatment (Fillit et al 2000; Shikiar et al
2000). Correct management of these disturbances, together
with adequate educational intervention for caregivers,
significantly reduces distress, improving quality of life for
both caregiver and patient.

Finally, the time devoted to caring has been related to
burden level. It could not be determined, however, if a longer
time was caused by loss of efficiency due to the burden or
by the fact that patients with psychiatric symptoms
demanded more caring time.

Our study limitation has been the lack of caregiver
psychological profile, and its relationship to burden and the
decision to institutionalize the patient (Colerick and George
1986).

Acknowledgments
The authors thank Dr Jeffrey Cummings (UCLA) for his
helpful comments on this article. This research was jointly

supported by grants from the Rene Baron Foundation,
CEMIC, the Research Council of the Health Secretariat,
Government of Buenos Aires City (Dr RF Allegri), the
Carrillo-Ofativia Grants (Dr J Butman), and Novartis
Argentina.

References

Absher JR, Cummings JL. 1994. Cognitive and noncognitive aspects of
dementia syndromes: an overview. In Burns A, Levy R (eds).
Dementia. London: Chapman & Hall Medical.

Allegri RF, Ollari JA, Mangone CA, et al. 1999. El “Mini Mental State
Examination” en la Argentina: Instrucciones para su administracion.
[“Mini Mental State Examination” in Argentina. Instructions for its
use]. Rev Neurol Argent, 24:31-5.

[APA] American Psychiatric Association. 1994. Diagnostic and statistical
manual of mental disorders. 4th ed. Washington, DC: APA.

Annerstedt L, Elmstahl S, Ingvad B, et al. 2000. Family caregiving in
dementia, an analysis of the caregiver’s burden and the “breaking-
point” when home care becomes inadequate. Scand J Public Health,
28:23-31.

Arguelles S, Loewenstein DA, Eisdorfer C, et al. 2001. Caregivers’
judgments of the functional abilities of the Alzheimer’s disease patient:
impact of caregivers’ depression and perceived burden. J Geriatr
Psychiatry Neurol, 14:91-8.

Butman J, Arizaga RL, Harris P, et al. 2001. El “Mini Mental State
Examination” en Espafiol. Normas para Buenos Aires. [“Mini Mental
State Examination” in Spanish. Buenos Aires Standards]. Rev Neurol
Argent,26:11-15.

Clipp EC, George LK. 1990. Psychotropic drug use among caregivers of
patients with dementia. J Am Geriatr Soc, 38:227-35.

Clyburn LD, Stones MJ, Hadjistavropoulos T, et al. 2000. Predicting
caregiver burden and depression in Alzheimer’s disease. J Gerontol B
Psychol Sci Soc Sci, 55:S2—13.

Cohen RF, Swanwick GRJ, O’Boyle CA, et al. 1997. Behaviour disturbance
and other predictors of carer burden in Alzheimer’s disease. Int J
Geriatr Psychiatry, 12:331-6.

Colerick EJ, George LK. 1986. Predictors of institutionalization among
caregivers of patients with Alzheimer’s disease. J Am Geriatr Soc,
34:493-8.

Cummings JL, Mega M, Gray K, et al 1994. The Neuropsychiatric
Inventory: comprehensive assessment of psychopathology in dementia.
Neurology, 44:2308-14.

Davis KL, Marin DB, Kane R, et al. 1997. The Caregiver Activity Survey
(CAS): development and validation of a new measure for caregivers
of persons with Alzheimer’s disease. Int J Geriatr Psychiatry, 12:
978-88.

Elmstahl S, Ingvad B, Annerstedt L. 1998. Family caregiving in dementia:
prediction of caregiver burden 12 months after relocation to group-
living care. Int Psychogeriatr, 10:127-46.

Fillit HM, Gutterman EM, Brooks RL. 2000. Impact of donepezil on
caregiving burden for patients with Alzheimer’s disease. Int
Psychogeriatr, 12:389-401.

Folstein MS, Folstein SE, McHugh PR 1975. “Mini Mental State”: A
practical method for grading the cognitive state of patients for the
clinician. J Psychiatr Res, 12:189-98.

Gallicchio L, Siddiqi N, Langenberg P, et al. 2002. Gender differences in
burden and depression among informal caregivers of demented elders
in the community. /nt J Geriatr Psychiatry, 17:154-63.

Garre-Olmo J, Lopez-Pousa S, Vilalta-Franch J, et al. 2002. Carga del
cuidador y sintomas depresivos en pacientes con enfermedad de
Alzheimer. Evolucion a los 12 meses. [Caregiver burden and depressive
symptoms in Alzheimer’s patients. Evolution at 12 months]. Rev
Neurol, 34:601-7.

Neuropsychiatric Disease and Treatment 2006:2(1)

109



Allegri et al

Gilleard CJ, Belford H, Gilleard E, et al. 1984. Emotional distress amongst
the supporters of the elderly mentally infirm. Br J Psychiatry, 145:
172-7.

Hepburn KW, Tornatore J, Center B, et al. 2001. Dementia family caregiver
training: affecting beliefs about caregiving and caregiver outcomes.
J Am Geriatr Soc, 49:450-7.

Hughes CD, Berg L, Danziger L, et al. 1982. A new rating scale for the
staging of dementia. Br J Psychiatry, 140:566—72.

Irwin M, Hauger R, Patterson TL, et al. 1997. Alzheimer caregiver stress:
basal natural killer cell activity, pituitary-adrenal cortical function,
and sympathetic tone. Ann Behav Med, 19:83-90.

Jorm AF 1990. The epidemiology of Alzheimer’s disease and related
disorders. London: Chapman and Hall.

Lyketsos CG, Steinberg M, Tschanz JT, et al. 2000. Mental and behavioral
disturbances in dementia: findings from the Cache County Study on
Memory in Aging. Am J Psychiatry, 157:708-714

Mangone CA, Sanguinetti RM, Baumann PD, et al. 1993. Influence of
feelings of burden on the caregiver’s perception of patient’s functional
status. Dementia, 4:287-93.

McKhann G, Drachman D, Folstein M, et al. 1984. Clinical diagnosis of
Alzheimer’s disease: Report of NINCDS-ADRDA work group under
the auspices of Department of Health and Human Service Task Force
on Alzheimer’s disease. Neurology, 34:939-44.

Nagaratnam N, Lewis-Jones M, Scott D, et al. 1998. Behavioral and
psychiatric manifestations in dementia patients in a community:
caregiver burden and outcome. Alzheimer Dis Assoc Disord, 12:
3304.

Pang FC, Chow TW, Cummings JL, et al. 2002. Effect of neuropsychiatric
symptoms of Alzheimer’s disease on Chinese and American caregivers.
Int J Geriatr Psychiatry, 17:29-34.

Patterson CJ, Gauthier S, Bergman H, et al. 1999. The recognition,
assessment and management of dementing disorders: conclusions from
the Canadian Consensus Conference on Dementia. Dementia, 15(Suppl
12):S1-15.

Schulz RS, Beach SR. 1999. Caregiving as a risk factor for mortality: the
Caregiver Health Effects Study. JAMA, 282:2215-19.

Seltzer B, Vasterling JJ, Yoder JA, et al. 1997. Awareness of deficit in
Alzheimer’s disease: relation to caregiver burden. Gerontologist,
37:20-4.

Shanks-McElroy HA, Strobino J. 2001. Male caregivers of spouses with
Alzheimer’s disease: risk factors and health status. Am J Alzheimers
Dis Other Demen, 16:167-75.

Shigenobu K, Ikeda M, Fukuhara R, et al. 2002. Reducing the burden of
caring for Alzheimer’s disease through the amelioration of “delusions
of theft” by drug therapy. Int J Geriatr Psychiatry, 17:211-17.

Shikiar R, Shakespeare A, Sagnier PP, et al. 2000. The impact of metrifonate
therapy on caregivers of patients with Alzheimer’s disease: results
from the MALT clinical trial. Metrifonate in Alzheimer’s disease trial.
J Am Geriatr Soc, 48:268-74.

Teri L. 1997. Behavior and caregiver burden: behavioral problems in
patients with Alzheimer disease and its association with caregiver
distress. Alzheimer Dis Assoc Disord, 11(Suppl 4):S35-8.

Thommessen B, Aarsland D, Braekhus A, et al. 2002. The psychosocial
burden on spouses of the elderly with stroke, dementia and Parkinson’s
disease. Int J Geriatr Psychiatry, 17:78-4.

Vetter PH, Krauss S, Steiner O, et al. 1999. Vascular dementia versus
dementia of Alzheimer’s type: do they have differential effects on
caregivers’ burden? J Gerontol B Psychol Sci Soc Sci, 54:S93-8.

Yaffe K, Fox P, Newcomer R, et al. 2002. Patient and caregiver
characteristics and nursing home placement in patients with dementia.
JAMA, 287:2090-7.

Zarit SH, Orr NK, Zarit JM. 1985. The hidden victims of Alzheimer’s
disease: families under stress. New York: New York University Pr.

Zarit SH, Reever KE, Bach-Peterson J. 1980. Relatives of the impaired
elderly: correlates of feelings of burden. Gerontologist, 20:649-55.

110

Neuropsychiatric Disease and Treatment 2006:2(1)




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /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 /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /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 ()
  /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 <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /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 <>
    /PTB <>
    /SUO <>
    /SVE <>
    /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 [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


