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Hospital admission rates for lower respiratory tract
infections in infants in the Northwest Territories and the
Kitikmeot region of Nunavut between 2000 and 2004
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BACKGROUND: Health care workers have long observed
increased rates of hospital admissions for respiratory illness in infants
from the northern regions of Canada. Particularly high rates have
been reported in the Inuit population. The purpose of the present
study was to compare rates of hospital admission in Inuit versus non-
Inuit infants from the perspective of a single northern health region.
METHODS: A retrospective review of all hospital admissions for
lower respiratory tract infections (LRTIs) in infants from the
Northwest Territories and the Kitikmeot region of Nunavut between
2000 and 2004 was completed and admission rates were compared by
health region.

RESULTS: Hospital admission rates for LRTIs in infants were
above the Canadian rate for all regions. The rate of hospital admis-
sion for LRTIs in infants from the Kitikmeot region of Nunavut was
dramatically high at 590 hospital admissions/1000 live births in the
first 12 months of life. The majority of hospitalized infants were
previously healthy, non-breastfed term infants with no underlying
disease.

INTERPRETATION: The rate of hospital admission in the
Kitikmeot region of Nunavut is the highest reported in the current
literature. The reason for such significant morbidity is difficult to
explain and raises the question of an underlying predisposition to
severe disease in this infant population. The question warrants
further study to gain a better understanding of risk factors as well as
the role of prevention.
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Le taux d’hospitalisation attribuable a des
infections des voies respiratoires inférieures chez
les nourrissons des Territoires du Nord-Ouest et
de la région du Kitikmeot, au Nunavut, entre

2000 et 2004

HISTORIQUIE : Les dispensateurs de soins constatent depuis longtemps
une augmentation du taux d’hospitalisation causée par les maladies
respiratoires chez les nourrissons du Grand Nord du Canada. On a déclaré
un taux particulierement élevé au sein des populations inuites. La
présente étude visait 2 comparer le taux d’hospitalisation des nourrissons
inuits par rapport aux nourrissons non inuits, selon la perspective d’une
seule région sanitaire du Grand Nord.

METHODOLOGIE : Les auteurs ont procédé a une analyse
rétrospective de toutes les hospitalisations attribuables 2 une infection des
voies respiratoires inférieures (IVRI) chez les nourrissons des Territoires
du Nord-Ouest et de la région du Kitikmeot, au Nunavut, entre 2000 et
2004 et ont comparé les taux d’hospitalisation selon les régions sanitaires.
RESULTATS : Le taux d’hospitalisation attribuable aux IVRI chez les
nourrissons était supérieur au taux canadien pour toutes les régions, tandis
que chez les nourrissons de la région du Kitikmeot, au Nunavut, il était
extrémement élevé, avec 590 hospitalisations pour 1 000 naissances
vivantes au cours des 12 premiers mois de vie. La majorité des nourrissons
hospitalisés étaient des bébés a terme non allaités et auparavant en santé,
ne présentant pas de maladie sous-jacente.

INTERPRETATION : Le taux d’hospitalisation dans la région du
Kitikmeot, au Nunavut, est le plus élevé jamais déclaré dans les
publications courantes. Il est difficile d’expliquer la raison d’une telle
morbidité, ce qui souleve la possibilité d’'une prédisposition sous-jacente a
une grave maladie au sein de cette population de nourrissons. Cette
question justifie l'approfondissement des recherches pour mieux
comprendre les facteurs de risque et le role de la prévention.

Health care workers in northern Canada have long
observed that infants from the north appear to suffer
far more morbidity from respiratory illnesses than infants
from southern populations (1,2). A recent Canadian study
(3) found that the rate of hospital admission in Canadian
infants for bronchiolitis was 60/1000 live births. In compari-
son, the rates of hospital admission for lower respiratory

tract infections (LRTIs) (bronchiolitis and pneumonia) in
the United States for the American Indian and Alaska
Native infants were notably higher at 116.1/1000 live births
versus 63.2/1000 live births compared with the general
United States population (4). The RSV Alaska Study
Group has reported (5) markedly higher rates of hospital
admission for respiratory syncytial virus (RSV) (excluding
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Figure 1) Monthly infant admissions for acute respiratory illness in the
Northwest Territories and the Kitikmeot region of Nunavut between
2000 and 2004. Jan January; Sep September

other causes of bronchiolitis) of up to 249/1000 live births
in infants from the Yukon-Kuskokwim Delta region.
Investigators from the Baffin region of Nunavut have
reported similar high hospital admission rates for bronchi-
olitis between 197/1000 live births and 484/1000 live
births (1,6,7). The Northern Medical Unit from the
University of Manitoba (Winnipeg, Manitoba) has made
similar observations in the Kivalliq region of Nunavut (8).
Health care workers in the north are also under the impres-
sion that Inuit infants, in particular, have more severe LRTIs
than infants from other Aboriginal populations (1). There
are, however, no comparative studies of the severity of illness
in Inuit versus non-Inuit populations from the perspective of
a single health region. The purpose of the present study was to
report the incidence of LRTI hospital admissions in northern
Canadian communities and to compare the incidence in Inuit
infants with that of other populations in northern Canada.

METHODS

A retrospective review of all LRTI hospital admissions of
infants (up to 12 months of age) from the Northwest
Territories (NWT) and the Kitikmeot region of Nunavut
from January 1, 2000, to December 31, 2004, was
completed. The NWT has a population of approximately
42,000 people living in 33 communities, with approximately
54% of the population being Aboriginal (30% Dene, 10%
Inuit and 14% Meétis). The Kitikmeot region of Nunavut
has a population of approximately 5000 people living in
five communities, with approximately 95% being Inuit.
Health care services for the NWT and the Kitikmeot region
are mainly provided by Stanton Territorial Hospital
(Yellowknife, NWT), supplemented by three smaller
regional hospitals in Hay River, Fort Smith and Inuvik.
This provides an ideal opportunity to compare the hospital-
ization rates of various populations with similar social,
economic and environmental circumstances living in the
same region.

The health records databases from Stanton Territorial,
Inuvik, Fort Smith and Hay River hospitals were searched
for an International Classification of Diseases and Related Health
Problems, 9th and 10th Revisions discharge diagnosis of
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bronchiolitis or a compatible viral LRTI diagnosis. Results
were compared against the Canadian Institute for Health
Information computerized discharge database to identify
cases missed by this search strategy. The charts were
reviewed to extract demographic and clinical information
including date of birth, community, discharge diagnoses,
length of admission, previous admissions, birth weight and
gestation, breastfeeding status, household smoking status
and any underlying illnesses. Because socioeconomic infor-
mation was not available on individual patients, these data
were obtained on a regional basis from the NWT Bureau of
Statistics.

RESULTS
Over the five-year review period, 840 LRTI admissions
were identified in 544 patients. The main criteria for admis-
sion were hypoxia documented on pulse oximetry, as well as
concerns about hydration and feeding or potential respira-
tory failure. The discharge diagnosis was bronchiolitis in
69% of admissions, with most of the remainder being
pneumonia (19%) or respiratory tract infection (9%). The
median length of stay was four days.

Fifty-nine per cent of the patients were male and 64% of
admissions occurred in the first six months of life. Only
15% of admitted infants were born before 37 weeks
gestation, 9% of whom had low birth weight (less than
2500 g), with the majority being healthy term infants with
no underlying risk factors or other health problems.
Smoking status in the home was not recorded for 98% of
admissions. Only 21% of the patients were breastfed at the
time of admission.

There was a seasonality to the admissions, with a peak
occurring between January and May each year for the
period reviewed (Figure 1). In most years, this peak
corresponded with the peak in RSV activity in the region
which tended to be in April or later for most years in
which data were available (Government of Northwest
Territories, Department of Health, unpublished data).
RSV has been a reportable disease in the NWT since
1999, and admitted infants routinely had a nasopharyn-
geal aspirate sent for viral studies. Despite viral studies
being performed on nearly all admitted infants, no
pathogen was identified for the majority of patients;
although a positive viral swab for RSV was documented in
29% of all admissions.

Admission rates/1000 live births (with Cls) were
recorded by health region (Table 1). Of note is the excep-
tionally high rate of admission for the Kitikmeot region
with 590 admissions/1000 live births. Of the non-Inuit
communities, the Tlicho region has a notably high rate of
admission at 371/1000 live births.

Of the patients admitted to hospital during the review,
58 (6.9%) required transfer to the regional tertiary care
centre for paediatric intensive care. Of the patients from
the Kitikmeot region, nearly 10% of the admissions
required paediatric intensive care, representing 70% of the
total transfers.

Paediatr Child Health Vol 12 No 7 September 2007



Socioeconomic risk factor data were obtained from the
NWT Bureau of Statistics and reported on a regional basis
for a single point in time (Table 2).

DISCUSSION

A five-year retrospective review of all LRTI admissions in
the first year of life for the NWT and Kitikmeot region was
undertaken to gain a better understanding of the disease
characteristics in these regions. Hospital admissions were
used as an easily measured clinical end point, as well as a
proxy for severity of illness, recognizing that the threshold
for admission may vary in different centres. However, the
main criterion for admission was hypoxia, defined by an
oxygen saturation of less than 92% as measured objectively
by pulse oximetry, a tool routinely used in all health centres
and hospitals in the region. Median length of admission
(four days) was similar to that of 3.1 days reported in a
recent Canadian study (3), suggesting that the severity of
illness was comparable with that of previous bronchiolitis
studies (3).

[t is notable that the rates of LRTI admission to hospital
for all health regions of the NWT and the Kitikmeot region
were generally higher than the overall Canadian rate (3).
Inuit infants represented nearly two-thirds of the total
admissions and similar proportion of paediatric intensive
care unit transfers, although this group accounts for less than
one-fifth of the total population. The Inuit population is
concentrated in the Kitikmeot region of Nunavut, but also
represents a small proportion of the population of the
Inuvik region in the NWT. Both of these regions had high
rates of admission to hospital but significant variability
between the regions (185 admissions/1000 live births ver-
sus 590 admissions/1000 live births, respectively). The
Tlicho region, which is primarily a First Nations (non-
Inuit) population, had the highest rate of hospital admis-
sion (371 admissions/1000 live births) in the NWT. The
admission rates for the Kitikmeot region are by far the high-
est rates reported in the literature, including those previously
reported from the Inuit population of the Baffin Region (1).

Historically, many infants admitted to hospital for
bronchiolitis have one or more risk factors for severe
respiratory disease. A Canadian tertiary care study (9) of
RSV admissions identified these risks as cardiac disease,
chronic lung disease, immunocompromise or other chronic
diseases, prematurity (gestation less than 37 weeks),
Aboriginal ethnicity and infants younger than six weeks of
age. Other risk factors for admission to hospital with RSV
have been identified as household or maternal smoking
(10), household crowding (10) and lower socioeconomic
status (11). The effect of umbilical cord blood RSV neu-
tralizing antibody levels has been inconclusive (10,12).
Breastfeeding has been found to be protective in some stud-
ies (5,12). In the current study, the vast majority of infants
admitted to hospital were healthy, term, non-breastfed
infants with no underlying disease.

Because the study was retrospective in design, there was
no mechanism to clearly track household and environmental
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TABLE 1

Infant admission rates by health regions between 2000
and 2004 for lower respiratory tract infections/1000 live
births

Health region

Admissions/

(territories) 1000 live births Cl range
Hay River/Fort Smith (NWT) 63 41-93

Yellowknife (NWT) 68 56-83

Deh Cho (NWT) 97 63-144
Beaufort-Delta (NWT) 185 155-219
Sahtu (NWT) 218 163-284
Tlicho (NWT) 371 320-425
Kitikmeot (Nunavut) 590 552-627

NWT Northwest Territories

factors for individual patients. Table 2 compares socioeco-
nomic indicators by health region at a point in time during
the review period (or before the review period for smoking
data). A statistical analysis was not undertaken; however,
the health regions with the highest rates of hospitalization
tended to have a greater degree of environmental risk, par-
ticularly in measures of crowding, employment, education
and smoking.

The dramatically high rate of admission for the
Kitikmeot region is difficult to explain, although it is rea-
sonably consistent across the five years of the review and
comparable with rates reported in previous reports from
northern Canada (1,6). Previous studies (13) that exam-
ined rates of RSV infection noted that virtually all children
had been infected with RSV at least once by 24 months of
age. Of those infected infants, 25% to 40% will be sympto-
matic with 0.5% to 2% requiring hospital admission (14).
The difference in this population does not appear to be the
rate of infection with RSV or other respiratory pathogens
but rather the high rate of hospital admission as a result. It
seems unlikely that such dramatically elevated rates of
hospital admission could be explained solely on the basis of
environmental factors, although it is likely that social and
economic factors play a role. With the entire population
reviewed living in remote, northern communities, it is
striking that the Inuit infants had such significantly elevated
rates of hospital admission compared with all other groups
in the region. High rates of hospital admission have been
reported in Inuit infants from other regions (1,5,6,7) but
without the benefit of comparison populations. The present
study raises the question as to whether there could be a
genetic predisposition to more severe disease in Inuit
infants.

The present study has several limitations. The retrospec-
tive study design limited the ability to quantify household
and environmental factors contributing to the severity of
illness and risk for hospitalization. The study was based on
hospitalization of infants as an outcome rather than total
disease incidence in the population at risk and is, therefore,
an underestimate of the total burden of LRTI on the
communities and the health care system. On data valida-
tion with the Canadian Institute of Health Information
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TABLE 2
Socioeconomic factors by health region
Households with High school Admission/

Health region Total six or more education or Employment Average household Current 1000 live
(territories) population persons (%) greater (%) (%) income ($) smokers (%) births
Hay River/ 6025 5.1 66.7 69.5 66,359 36.8 63

Fort Smith (NWT)
Yellowknife (NWT) 17,496 4.5 75.9 79.0 85,565 322 68
Deh Cho (NWT) 2878 7.4 46.7 58.4 54,902 511 97
Beaufort-Delta (NWT) 6210 9.8 54.9 60.6 56,640 57.6 185
Sahtu (NWT) 2326 12.2 55.7 61.3 58,974 54.8 218
Tlicho (NWT) 2410 26.4 30.7 44.9 49,669 49.7 371
Kitikmeot (Nunavut) 4816 17.6 34.4 52.3 51,282 68.6 590

NWT Northwest Territories. Data from references 15 and 16

database, there was a significant amount of missing data
(80 admissions) compared with directly obtaining chart
lists from hospital medical records. These admissions were
included in the analysis. There were a small number of
infants transferred directly from their home community or
hospital to the tertiary care centre without a recorded
admission in the NWT. In most cases, these admissions
were recorded when the infants were repatriated to the
NWT for convalescence in hospital before discharge to
their home communities.

Future studies should analyze risk factors for LRTI
hospitalizations in northern infants. The role of public health
campaigns that stress the importance of a nonsmoking
environment, hand washing in the home and of ongoing

REFERENCES

1. Banerji A, Bell A, Mills EL, et al. Lower respiratory tract infections
in Inuit infants on Baffin Island. CMAJ 2001;164:1847-50.

2. Morrell RE, Marks MI, Champlin R, Spence L. An outbreak of
severe pneumonia due to respiratory syncytial virus in isolated
Arctic populations. Am ] Epidemiol 1975;101:231-7.

3. Langley JM, LeBlanc JC, Smith B, Wang EE. Increasing incidence
of hospitalization for bronchiolitis among Canadian children,
1980-2000. J Infect Dis 2003;188:1764-7.

4. Peck AJ, Holman RC, Curns AT, et al. Lower respiratory tract
infections among american Indian and Alaska Native children and
the general population of US Children. Pediatr Infect Dis ]
2005;24:342-51.

5. Karron RA, Singleton R], Bulkow L, et al. Severe respiratory
syncytial virus disease in Alaska native children. RSV Alaska Study
Group. ] Pediatr Infect Dis 1999;180:41-9.

6. Banerji A. High rates of hospitalization for bronchiolitis in Inuit
Children on Baffin Island. Int ] Circumpolar Health 2001;60:375-9.

7. Creery D, Lyer P, Samson L, Coyle D, Osborne G, MacDonald A.
Costs associated with infant bronchiolitis in the Baffin region of
Nunavut. Int ] Circumpolar Health 2005;64:38-45.

8. Orr P, Mcdonald S, Milley D, Brown R. Bronchiolitis in Inuit
children from a Canadian central arctic community, 1995-1996.
Int ] Circumpolar Health 2001;60:649-58.

9. Wang EE, Law BJ, Stephens D. Pediatric Investigators
Collaborative Network on Infections in Canada (PICNIC)

breastfeeding needs to be established. With the highest rates
of hospital admissions occurring during the RSV season, a
case could be made for a clinical trial of RSV monoclonal
antibody in all Inuit infants during the RSV season.

ACKNOWLEDGEMENT: The authors would like to thank
Dr Joan Robinson, Department of Paediatrics, University of
Alberta (Edmonton, Alberta) for her editorial assistance.

DISCLOSURE: Funding for the present study was supported by a
research grant from Abbott Pharmaceuticals (USA).

ETHICAL REVIEW: The present study was reviewed and
approved by the ethics committee of the Stanton Territorial
Health Authority (Yellowknife, Northwest Territories).

prospective study of risk factors and outcomes in patients
hospitalized with respiratory syncytial viral lower respiratory tract
infection. ] Pediatr 1995;126:212-9.

10. Bulkow LR, Singleton R], Karron RA, Harrison LH; Alaska RSV
Study Group. Risk factors for severe respiratory syncytial virus
infection among Alaska native children. Pediatrics 2002;109:210-6.

11. Jansson L, Nilsson P, Olsson M. Socioeconomic environmental
factors and hospitalization for acute bronchiolitis during infancy.
Acta Paediatr 2002;91:335-8.

12. Nielsen HE, Siersma V, Andersen S. Respiratory syncytial virus
infection — risk factors for hospital admission: A case-control study.
Acta Paediatr 2003;92:1314-21.

13. Glezen WP, Taber LH, Frank AL, Kasel JA. Risk of primary
infection and reinfection with respiratory syncytial virus.

Am ] Dis Child 1986;140:543-6.

14. National Center for Infectious Diseases, Centers for Disease
Control and Prevention. Respiratory syncitial virus.
<http://www.cdc.gov/ncidod/dvrd/revb/respiratory/rsvfeat. htm>
(Version current at August 16, 2007).

15. Stats Link Canada. Canadian census 2001: Historic Canadian
demographics. <http://www.stats-link-canada.com/
Census-2001.html> (Version current at August 16, 2007).

16. NWT Bureau of Statistics. Labour force survey.
<http://www.stats.gov.nt.ca/Statinfo/Labour/99LFS/99LFS. htmI>
(Version current at August 16, 2007).

566

Paediatr Child Health Vol 12 No 7 September 2007




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles false
  /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 1.3
  /CompressObjects /Tags
  /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 false
  /ParseDSCCommentsForDocInfo false
  /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 false
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /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 false
  /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 false
  /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 (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile 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 <>
    /ENC ()
    /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


