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MANY TYPES OF technology support caregiving: 2002) identify patterns in daily activities,

Assistive devices include medicine dis-
pensers, feeding and bathing machines,
clothing with polypropylene fibers that
stimulate muscles, intelligent ambulatory
walkers for those with both vision and
mobility impairment, medication re-
minders, and safety alarms (Axisa et al.,
2006; Freedman et al., 2006; Pollack, 2006).
Telecare devices ranging from ordinary
telephones to picture phones. Electronic
stethoscopes, glucometers, respirometers,
pulse oximeters, and vital sign sensors are
among the available telemonitoring de-
vices (Schultz et al., 2002).
Computer-based services include read-
only Internet information, software for cog-
nitive improvement exercises, caregiving
decision-making support driven by artifi-
cial intelligence, and Web-camera confer-
ences that connect family members in dif-
ferent locations (Bowles & Baugh, 2007).
“Smart” homes with sensors (Joseph

Rowntree Foundation, 2007; Rialle et al.,

provide caregiving prompts to administer
medications, and send an alert to a moni-
toring party if a problem such as wander-
ing is detected (Stefanov et al., 2004).

* Robotic assistants follow older adults to
guide them to specific locations in the
home and connect electronically to health
care professionals,’ improve orientation
by playing recordings of the date and
time and of daily activities, and offer
social and mental stimulation (Stiehl et
al., 2006).

e Caregivers with no technologic experi-
ence can use such devices and services
(Barlow, 2004). Public demand is high for
telemonitoring systems, which are sold
by unlicensed and unregulated private

manufacturers.

Telecare Services

A National Library of Medicine review report-
ed that 50,000 households were using telecare
services in 2006, and the number was increas-
ing rapidly (Hersh et al., 2006). Most U.S.
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telemonitoring programs are for homebound
older adults, veterans, or rural residents
(Hersh et al., 2001a). Only six states had tele-
care services for mental health, and only two
states used this technology in inner cities
(Hersh et al., 2006).

Nurses can make about eight times as
many telecare visits with older patients per day
as they can in-home visits (Rooney et al., 1997).
However, because of reimbursement con-
straints, fewer than 200 of the 7,000 Medicare-
certified home health agencies regularly use
telecare (Hersh et al., 2001b; Whitten, 2006).
Metaanalyses and national evaluations reveal
that access to health care professionals and
lower costs are the main reasons the costs of
remote technology services are reimbursed
(Currell et al., 2001; Whitten et al., 2000).

“Smart” Home Services

The number of homes that have “smart” tech-
nology has not been verified. Older adults
rate telehealth monitoring of their cognitive
status as acceptable and home surveillance
systems as positive. They report that the ben-
efits of staying in their homes and being con-
nected with family members and health care
professionals outrank their privacy concerns
(Lehoux, 2004; Matthews, 2006).

The Internet

Chronically ill people of all ages, ethnicities,
and economic groups rate computerized
health information as very useful. In addition,
many caregivers routinely use the Internet to
educate themselves.

Blue-collar workers, the elderly, and care-
givers have dramatically increased their use of

the Internet for obtaining health information

(Fox, 2006, 2007; Fox & Rainie, 2004). Yet a “dig-
ital divide” persists, with less Internet availabil-
ity for and fewer studies of use of the Internet
by ethnic groups or disadvantaged families
(Hsu et al., 2005; Kaufman & Rockoff, 2006).

The Evidence Base

There is consistent evidence in favor of pro-
viding caregiving education and information
via the Internet and two-way picture tele-
phones. But clinical trials on technologic assis-
tance for those requiring care at home and
evidence of cost-effectiveness are limited. In
addition, most studies have not specifically

addressed outcomes in family caregivers.

The Internet

Reviews of Web sites have concluded that the
health information they provide is generally
accurate, although coverage is incomplete, the
reading level is high (high school or above),
and little is available in Spanish or other lan-
guages (Berland et al., 2001). In addition to
providing information, interventions that use
the Internet can offer useful social and cogni-
tive stimulation (Schultz et al., 2002).

A 2004 metaanalysis found that only nine
of 144 Internet intervention studies met the
criteria for clinical trials (Davis Kirsch &
Lewis, 2004). These nine trials demonstrated
gains in user knowledge. A 2007 systematic
review (Glasgow, 2007) identified several effi-
cacious Internet-based interventions, includ-
ing caregiver education (Smith et al., 2002b),
chronic disease management, and interactive
support and treatment follow-up (Gustafson
et al., 2002; Pare et al., 2007).

Effects on caregivers. Early studies found

that caregivers of people with Alzheimer’s



disease who used computer links had im-
proved depression, anger, social isolation,
confidence, and decision making (Bass et al.,
1998; Brennan et al., 1995; Wright et al., 1998).
More recent reports on technology for assist-
ing caregivers of older people cited increased
senses of control, confidence, and support, as
well as greater involvement of distant family
members (Czaja & Schultz, 2006; Dauz et al.,
2004; Kelly et al., 2007; Schultz et al.,2002).

Only two of the 144 Internet intervention
studies reviewed by Davis Kirsch and Lewis
included caregivers (Davis Kirsch & Lewis,
2004). In these two studies, caregivers’ sense
of support with use of the Internet improved
significantly compared with that of controls
(Bass et al., 1998; Krishna et al., 2003).

Picture Phones

Two Health Services Technology Assessment
reports (from the Agency for Healthcare
Research and Quality) reviewed efficacy stud-
ies of telecare using two-way picture phones
and found it had benefits for home manage-
ment of chronic diseases (Hersh et al., 2001b,
2006). Two reviews of numerous outcome
studies and clinical trials indicated that home
picture-phone contacts had similar or better
results than outpatient visits for patients of
various ethnic and age groups with chronic
illnesses (Hersh et al., 2001a; Johnston et al.,
2000). A Cochrane review of seven home care
clinical trials concluded that picture phones
were reliable and well accepted by families
and that their use resulted in improved func-
tional status and fewer ED visits and hospital-
izations among elderly people (Currell et al.,
2001). A recent clinical trial of in-home
visits found

picture-phone significant
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improvement in treatment adherence among
an older population at a cost that was much
lower than that of home visits (Smith et al.,
2006).

Effects on caregivers. Using picture phones
for hospice care has been well received by
caregivers and verified as cost-effective,
although the technology is underused (Day et
al., 2007). Caregivers have stated that using
telecare to assess their concerns is comparable
to having a nurse present and that the technol-
ogy is worth paying for (Smith et al., 2002a).
Systematic reviews that include data on care-
givers have noted that clinical trials involving
either picture-phone telecare or Web-camera
monitoring showed improved outcomes for
homebound older adults and improved quali-
ty of life for family caregivers (Hersh et al,,
2006; Davis Kirsch & Lewis 2004).

Models of Web-Based Support
for Caregivers

Several Web-based support programs for
caregivers are briefly described here. More
extensive information can be found online at
http:/ /links lww.com/ATKTK.

¢ The Comprehensive Health Enhancement
Support System was developed by health
care and informatics experts at the Uni-
versity of Wisconsin-Madison (Gustafson
et al., 2002). Professionals now advise care-
givers by e-mail, conduct assessments by
Web camera, model caregiving procedures
in video clips, and maintain data on care
recipients (Center for Health Enchancement
Systems Studies, 2008; Glasgow, 2007).

e Virtual Nurse Caring is a program in

which nurses use step-by-step algorithms
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and Web-based video scenes to guide
home care (Smith, 2005).

e The Visiting Nurse Association (VNA)
network translated decades of experience
with standardized interventions into tele-
care protocols that are used by 900 VNA
agencies (see http://innovativehcs.com).

¢ Caregiver multimedia training programs
are available on some workplace Internet
sites. For example, IBM enables employ-
ees to access online information on caring

for parents (Beauchamp et al., 2005).

Education on Technology-Based Care

The projected shortfall in health care profes-
sionals in all fields may necessitate the cre-
ation of new career paths based in gerontol-
ogy and technology. The workforce must be
capable of selecting appropriate technologies
and using evidence-based assessments and
interventions matched to caregivers’ needs.
Clinicians need to be able to conduct visual,
two-way telemonitoring visits and to interpret
the monitored data.

The Health Information Technology Schol-
ars project is teaching nursing faculty at three
midwestern universities (the University of Kan-
sas, the University of Colorado-Denver, and
Indiana University) to implement and integrate
information technologies into their nursing cur-
ricula (Connors et al., 2007). Tailoring interven-
tions and protocols that result in beneficial out-
comes for care recipients, caregivers, and health
care costs is an educational priority.

It is not known whether professionals must
acquire different communication and information-
giving skills to deliver technology-based care.
Whether the use of technology might alter cri-

teria for professional licensure and malprac-
tice insurance is still being explored.
Professionals as well as caregivers need to
learn to judge the quality of Web sites. The
Health on the Net Foundation (www.hon.ch)
has established a code of principles by which
Web sites are evaluated. Any health-related Web

site can request accreditation by this system.

Relationships and Ethics

Few studies have examined how technology-
assisted delivery of care affects the relationship
between practitioner and patient (Murray et al.,
2003). Studies of the effect of technology on
nurses have found mainly positive outcomes
(Arthur et al.,, 2001). One untoward conse-
quence of technology-based care may occur if
the caregiver misunderstands some informa-
tion found on the Internet (Kinney & Kart,
2006). Another cited possibility is that constant
monitoring might create a false sense of securi-
ty and result in neglect of the care recipient.
Ethical concerns related to the use of tech-
nology include the appropriateness of con-
stant surveillance and the privacy of personal
health data. Lack of access to technology may
create inequalities in care for some older

adults and caregivers.

Research Priorities

Despite the large number of studies on
technology-based care, many have method-
ologic flaws, such as a small sample size, a
lack of statistical rigor, and limited outcome
measurements. There are few longitudinal
studies or randomized controlled trials. To be
sure, some studies of technology have used

psychometrically tested instrumentation,



qualitative research methods, and adequately
powered samples and have been solidly
grounded in caregiving or social science theo-
ry. But it would not be judicious to consider
the findings overall as high-quality evidence
for technologic assistance in caregiving.
Research is necessary to determine which
interventions, assessments, chronic care proto-
cols, clinical guidelines, and therapeutic servic-
es can be reliably, sensitively, and safely deliv-
ered by technologic means. Other research
questions concern the coordination, cost-
effectiveness, and reimbursement of such care.
Comprehensive models that link technologic
care to older people and their caregivers are
needed. Among the questions to be explored
are: Can software programs of monitored data
be used to trigger alerts for caregiving? Can
national clinical guidelines be automated into
decision-making algorithms and home care
guides that are useful for caregivers?
Important studies aimed at improving the
development of technology and training for
older adults are in progress (Czaja et al., 2006).
Further areas for study include regulations on
technology use and adequacy of staffing for
technology-assisted caregiving services. For
example, what are the adequate staff sizes and
appropriate education for call-center employ-
ees that will enable safe management of home
monitoring data and an adequate response to

emergency alerts?

References

Arthur, D, et al. (2001). The effect of technolo-
gy on the caring attributes of an interna-
tional sample of nurses. International
Journal of Nursing Studies 38(1), 37-43.

TECHNOLOGY AND WEB-BASED SUPPORT 79

Axisa, F.,, et al. (2005). Flexible technologies
and smart clothing for citizen medicine,
home healthcare, and disease prevention.
IEEE Transactions in Information Technology
in Biomedicine 9(3), 325-336.

Barlow, J. (2004). Introducing telecare: The
international experience. Public Policy and
Aging Report 14(1), 10-15.

Bass, D. M., et al. (1998). The buffering effect
of a computer support network on care-
giver strain. Journal of Aging and Health
10(1), 20-43.

Beauchamp, N., et al. (2005). Worksite-based
Internet multimedia program for family
caregivers of persons with dementia.
Gerontologist 45(6), 793-801.

Berland, G. K., et al. (2001). Health informa-
tion on the Internet: Accessibility, quality,
and readability in English and Spanish.
Journal of the American Medical Association
285(20), 2612-2621.

Bowles, K. H, & Baugh, A. C. (2007). Applying
research evidence to optimize telehome-
care. Journal of Cardiovascular Nursing
22(1), 5-15.

Brennan, P. E, et al. (1995). The effects of a spe-
cial computer network on caregivers of
persons with Alzheimer’s disease. Nurs-
ing Research 44(3), 166-172.

Center for Health Enhancement Systems Stu-
dies. (2008). What is CHESS? University of
Wisconsin-Madison. https://chess.wisc.
edu/chess/projects/about_ch ess.aspx

Connors, H., et al. (2007). HITS: Health In-
formation Technology Scholars program.
http:/ /www.hits-colab.org

Currell, R., et al. (2001).Telemedicine versus

face to face patient care: effects on



80 JOURNAL OF SOCIAL WORK EDUCATION

professional practice and health care out-
comes. Nursing Times 97(35), 35.

Czaja, S. J., et al. (2006). Factors predicting the
use of technology: Findings from the
Center for Research and Education on
Aging and Technology Enhancement
(CREATE). Psychology and Aging 21(2),
333-352.

Czaja, S. ]., & Schultz, R. Innovations in tech-
nology and aging: Introduction. Genera-
tions 30(2), 6-8.

Daugz, E., et al. (2004). Installing computers in
older adults” homes and teaching them to
access a patient education Web site: A sys-
tematic approach. Computers, Informatics,
Nursing 22(5), 266-272.

Davis Kirsch, S. E., & Lewis, E. M. (2004).
Using the World Wide Web in health-
related intervention research. A review of
controlled trials. Computers, Informatics,
Nursing 22(1), 8-18.

Day, M., et al. (2007). Exploring underutiliza-
tion of videophones in hospice settings.
Telemedicine Journal and E Health 13(1),
25-31.

Fox, S. (2006, Oct. 29). Online health search
2006. Washington, DC: Pew Internet and
American Life Project, Pew Internet Pro-
ject reports, Health. http://www.pewin
ternet.org/pdfs/PIP_Online_Health_200
6.pdf

Fox, S. (2007, Oct. 8). E-patients with a disability
or chronic disease. Washington, DC: Pew
Internet and American Life Project, Pew
Internet Project reports, Health. http://
www.pewinternet.org/pdfs/EPatients_C
hronic_Conditions_2007.pdf

Fox, S., & Rainie, L. (2004 May). Vital decisions:

How Internet users decide what information

to trust when they or their loved ones are sick.
Washington, DC: Pew Internet and Amer-
ican Life Project; Pew Internet Project
reports: Health; http://www. pewin ter-
net.org/pdfs/PIP_Vital Decisions_May?2
002.pdf.

Freedman, V. A., et al. (2006). Trends in the use
of assistive technology and personal care
for late-life disability, 1992-2001. Geron-
tologist 46(1), 124-127.

Glasgow, R. E. (2007). eHealth evaluation and
dissemination research. American Journal of
Preventive Medicine 32(suppl. 5), S119-5126.

Gustafson, D. H., et al. (2002). CHESS: 10
years of research and development in
consumer health informatics for broad
populations, including the underserved.
International Journal of Medical Informatics
65(3), 169-177.

Hersh, W. R,, et al. (2001a). Clinical outcomes
resulting from telemedicine interven-
tions: A systematic review. BMC Medical
Informatics and Decision Making 1, 5.

Hersh, W. R,, et al. (2001b, July). Telemedicine
for the Medicare population. Rockville, MD:
U.S. Department for Health and Human
Services; Agency for Healthcare Research
and Quality. AHRQ Publication No. 01-
E012.
Assessment,
gov/books/bv.fcgi?rid=hstatl.chap
ter.33002

Hersh, W. R., et al. (2006). Diagnosis, access

and outcomes: update of a systematic

Evidence Report/Technology

http:/ /www.ncbi.nlm.nih.

review of telemedicine services. Journal of
Telemedicine and Telecare 12(suppl. 2),
S3-531.

Hsuy, J., et al. (2005). Use of e-health services
between 1999 and 2002: A growing digital



divide. Journal of American Medical Infor-
matics Association 2(2), 164-171.

Johnston, B., et al. (2000). Outcomes of the
Kaiser Permanente Tele-Home Health
Research Project. Archives of Family Med-
icine 9(1), 40-45.

Joseph Rowntree Foundation. (2007). Intro-
ducing smart homes. http://www.jrf.org.
uk /housingandcare/smarthomes

Kaufman, D. R, & Rockoff, M. L. (2006).
Increasing access to online information
about health: A program for inner-city
elders in community-based organiza-
tions. Generations 30(2), 55-57.

Kelly, K., et al. (2007, Nov. 16-29). Technology
and family caregiving: Advantages and chal-
lenges for delivering education, training and
support. In The Era of Global Aging: Chal-
lenges and Opportunities. Paper present-
ed at the 60th Annual Scientific Meeting,
San Francisco, CA.

Kinney, J. M., & Kart, C. S. (2006). Not quite a
panacea: Technology to facilitate family
caregiving for elders with dementia. Test
of a monitoring system. Generations 30(2),
64-66.

Krishna, S., et al. (2003). Internet-enabled
interactive multimedia asthma education
program: A randomized trial. Pediatrics
111(3), 503-510.

Lehoux, P. (2004). Patients’ perspectives on
high-tech home care: A qualitative in-
quiry into the user-friendliness of four
technologies. BMIC Health Servics Research
4(1), 28.

Matthews, J. T. (2006). Existing and emerging
healthcare devices for elders to use at
home. Novel ways of meeting everyday
needs. Generations 30(2), 13-19.

TECHNOLOGY AND WEB-BASED SUPPORT 81

Murray, E., et al. (2003). The impact of health
information on the Internet on the
physician-patient relationship: Patient
perceptions. Archives of Internal Medicine
163(14), 1727-1734.

Pare, G., et al. (2007). Systematic review of
home telemonitoring for chronic diseases:
The evidence base. Journal of the American
Medical Informatics Association 14(3),
269-277.

Pollack, M. E. (2006). Autominder: A case
study of assistive technology for elders
with cognitive impairment. Generations
30(2), 67-68.

Rialle, V., et al. (2002). Health “smart” home:
Information technology for patients at
home. Journal of Telemedicine and E Health
8(4), 395-409.

Rooney, E. M., et al. 1997). A model for nurse
case-managed home care using televideo.
Journal of the American Geriatrics Society
45(12), 1523-1528.

Schultz, R., et al. (2002, Sept.). Technology-based
caregiver intervention research: Current sta-
tus and future directions [Keynote address].
International Conference on Gerontech-
nology, Miami, FL: International Society
for Gerontechnology, p. 15-47. http://
www.gerontechnology.info/Journal /Con
tent/Volume_2/nr_1/pdf/15-47.pdf

Smith, C. E. (2005). Technological home care:
Improving caregiving [National Institute of
Nursing Research grant]. Kansas City:
University of Kansas Medical Center.

Smith, C. E,, et al. (2002a). Feasibility of in-home
telehealth for conducting nursing research.
Clinical Nursing Research 11(2), 220-233.

Smith, C. E,, et al. (2002b). Quality assurance
processes for designing patient education



82

JOURNAL OF SOCIAL WORK EDUCATION

Web sites. Computers, Informatics, Nursing
20(5), 191-200.

Smith, C. E., et al. (2006). Telehealth services

to improve nonadherence: A placebo-
controlled study. Telemedicine Journal and
E Health 12(3), 289-296.

Stefanov, D. H., et al. (2004). The smart house

for older persons and persons with phys-
ical disabilities: Structure, technology
arrangements, and perspectives. IEEE
Transactions on Neural Systems and Reha-
bilitation Engineering 12(2), 228-250.

Stiehl, W. D., et al. (2006, Nov. 3-6.) The design

of the Huggable: A therapeutic robotic
companion for relational, affective touch.
In AAAI Fall Symposium on Caring Machines:
Al in eldercare. Symposium conducted at

the meeting of the American Association of
Artificial Intelligence, Washington, DC.
http:/ /web.media.mit.edu/~wdstiehl/
Publications/FS2055tiehlWDtoAppear.pdf

Whitten, P. (2006). Telemedicine: Communica-

tion technologies that revolutionize
healthcare services. Simple applications
now, virtual reality and simulation soon.

Generations 30(2), 20-24.

Whitten, P, et al. (2000). Results of a meta-

analysis of cost-benefit research: Is this a
question worth asking? Journal of Tele-
medicine and Telecare 6(Suppl. 1), S4-56.

Wright, L. K., et al. (1998). Telecommunication

interventions for caregivers of elders with
dementia. Advances in Nursing Science
20(3), 76-88.

Carol Smith is a professor in the school of nursing and an adjunct professor of preventative medicine
at the University of Kansas Medical Center in Kansas City.

Reprinted with permission from the American Journal of Nursing. This article was first published as a
supplement to the September 2008 issue of the American Journal of Nursing. Continuing education
contact hours are available to nurses at www.NursingCenter.com/ajnfamilycaregivers.

Address correspondence to csmith@kumc.edu.




<<
  /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


