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rapidly people with dementia are institutionalized.1-3

Notably, live-in assistance providers are absent for a
significant proportion (31%-44%) of patients with
dementia.1,3 Safety concerns, especially inability to
manage medications, play an important part in deci-
sions to institutionalize these people,4 perhaps prema-
turely. Telecommunication technology can assist in
supervision of safety issues. Two-way interactive video
communications technology affords the opportunity to
bring virtual medication monitors into the homes of
people with mild dementia.5-7 The virtual caregivers
can also increase social interaction, adding to quality
of life. This could delay the need for more expensive
and restrictive forms of care, but this remains to be
established. Televideo supervision stands to extend 
the continuum of care options for dementia patients.
We have obtained more than 2 years of experience
using televideo technology to monitor medication
compliance in a sample of people with mild dementia.
This project involved 14 people with mild dementia, 8
of whom received the video-monitoring phase and/or a
plain ordinary telephone service (POTS) monitoring
phase and/or a standard unmonitored care phase. The
remaining 6 participants received only POTS and/or
unmonitored care as match controls to video partici-
pants that could not serve as their own control in all 

Nursing home placement is an almost cert-
ain outcome for persons with dementia.
Population-based studies completed in our

Alzheimer’s Disease Research Center revealed that
91% of persons with dementia received continuous
nursing home placement by the time of death in con-
trast to 50.6% of matched normals.1 Presence of live-
in caregivers, especially spouses, is a factor in how
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3 phases. We conducted more than 4000 telemedicine
contacts. We assessed technical success, medication
self-administration accuracy, neuropsychiatric symp-
toms, and mood burden as key indicators of efficacy.
We also conducted qualitative interviews with the
caregivers regarding their experience of this project.

Materials and Methods

Participants

We enrolled 14 participants who met the following
criteria:

• Diagnostic and Statistical Manual of Mental
Disorders (fourth edition) diagnosis of dementia8

or mild cognitive impairment9;
• Clinical Dementia Rating Scale10 score of 0.5 or

1.0;
• lived alone in their own home or apartment;
• had a reliable informant who lives in the region

and has regular contact with the patient;
• absence of delusions or hallucinations as assessed

by the Neuropsychiatric Inventory (NPI)11;
• took at least 1 medication daily; and
• if on psychotropic medications, then doses were

stable;

The exclusion criterion was significant health-related
risks for hospitalization.

For all participants, medication regimens were
established via medical records review. Baselines 
for medication counts, NPI scores,11 and Geriatric
Depression Scales–short form (GDS)12 scores were
obtained during in-home interviews of the patient and
the noncohabiting caregiver. Subsequently, all partici-
pants were visited once per month by the study coor-
dinator, who compared medication counts to the
expected medication schedule. The study coordinator
also conducted interviews with the noncohabiting
caregiver every 4 months.

As this project commenced in 1998, before broad
availability of other platforms, an Integrated Services
Digital Network (ISDN) system was used. This system
for digital phone connections has been widely avail-
able for more than a decade and allows voice and data
to be securely transmitted simultaneously using end-
to-end digital connectivity. Despite wide availability,
ISDN was not available in all rural regions in our area.
ISDN-based televideo monitoring equipment was
installed in the homes of the 8 consenting partici-
pants for whom ISDN was available. The equipment
remained in their homes for an average of 6 months.

Over the course of the project, Picturetel Swiftsite
model 760, Polycom model 512, and Tandberg model
1000 units were used with roughly equal frequency
and success. The 6 participants whose residences
could not be served by ISDN technology (or who
refused video monitoring) were retained as controls
and received only the phone monitoring and/or no
monitoring arms. Participants on the televideo- and
phone-monitoring arms were contacted by nursing
assistants (NAs) daily according to their medication
schedule. So, for example, if the participant’s prescrip-
tion required medications in the morning, at noon,
and at bedtime, he or she was contacted at those 3
times. Alternatively, if the participant required only
once-daily dosing, he or she was contacted once. For
the no-intervention arm, participants received stan-
dard care (ie, whatever the family might independently
arrange). The study coordinator visited only for data
collection purposes.

As much as possible, participants served as their
own controls. Five of the 8 video participants com-
pleted at least 1 other arm of the project. For those
arms not completed by the video participants, an age
(±3 years) and gender match was made to persons
who completed only the phone and no monitoring
arms. All analyses were thus paired (dependent)
analyses comparing a video participant to them-
selves or a matched control in phone and unmoni-
tored phases.

Measures

Control Measures

Mini-Mental State Examination.13 This is the most
widely used measure of global mental status. Scores
range from 0 to 30, with scores greater than 27 typ-
ically associated with intact function, scores from 27
to 24 associated with mild cognitive impairment,
and scores less than 24 typically associated with
dementia. Severity of cognitive impairment was an
important covariate in this project.

Contact form. During televideo monitoring and tele-
phone prompting, a contact form was completed by
an NA each time a communication with a partici-
pant was initiated. The NA recorded whether the
patient responded and any technical difficulties for
both televideo and phone contacts.

Medication self-administration. At the end of televideo
monitoring and telephone prompting, NAs recorded
the participants’ success at (1) responding to directions
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to retrieve medications, (2) presenting the correct med-
ications to the camera or describing them over the
phone for the NA to document, and (3) administering
to themselves the correct medications as assessed by
direct observation or self-report.

Primary Outcome Measures

Medication accuracy. Participants’ medication sched-
ule was determined by review of the Mayo medical
record. It was corroborated by informants and home
visit review of the participants’ prescription contain-
ers. An initial pill count was established. Based on
this information, expected pill counts for each med-
ication for each monthly visit were projected. Before
each monthly visit, the study coordinator reviewed
the patient’s medical record to determine if interven-
ing changes were made in the prescriptions or dosing.
At each monthly visit, the study coordinator recon-
ciled pill counts with the medication schedule to
determine the amount of deviation from expected
counts. These scores were represented as 100 minus
the percentage deviation from expected. For example,
if the medication schedule dictated that 10 pills
should be left at the time of the visit and 8 (or 12)
pills were left, then a score of 80% was entered.

Secondary Outcome Measures

Geriatric Depression Scale.12 Participants completed
this 15-item self-report regarding depressive symp-
toms. A score of 5 or greater is considered clinically
significant.

Neuropsychiatric Inventory.11 This is a widely used
scale of behavioral disturbance in dementia. Twelve
behaviors (eg, hallucinations, delusions, anxiety,
apathy, depression, nighttime wandering, etc) are
rated for frequency and severity such that each
dimension can range in score from 0 to 12. The total
score is the sum of the 12 dimensions and can the-
oretically have a range from 0 to 144, but in prac-
tice, scores greater than 40 are rare. This scale was
employed to determine if the presence of the moni-
toring would increase neuropsychiatric symptoms in
monitored patients.

End-of-study qualitative data. Participants and their 
primary caregivers were asked open-ended questions 
to assess their opinions of the telemedicine service,
with a semistructured individual interview script.
Memory impairment limited the quality of information
provided by the participants; most qualitative data

came from the caregivers. Interviews were audiotaped
and transcribed verbatim. Predominant themes (ie,
issues, feelings, or opinions repeated or commonacross
multiple participants) were identified and agreed on by
2 of the authors (J.C.H., K.S.D.) who were not prima-
rily involved in the conduct of the project. These
authors developed a coding strategy and independently
coded all interviews using methods of content analysis
(ie, systematic process of sorting and coding informa-
tion based on themes).14 QSR’s N615 qualitative data
software analysis program was used to aid indata analy-
sis. Independent coding results were compared, and
important themes and representative quotes were 
identified.

Data Analysis

All analyses were based on 8 sets of triadic data. As
noted above, most participants served as their own
control for at least 1 comparison arm. When they did
not, an age and gender surrogate was used. Scores
from the video arm were compared to the phone arm
and the control (no monitoring) arms via paired t
tests. For the demographic and cognitive data, a 2-
tailed test was completed as we had no basis to
expect a directional difference. For the compliance,
depression, and NPI data 1-tailed dependent t tests
were used as we hypothesized superior scores for the
video arm.

Results

Table 1 provides descriptive statistics regarding demo-
graphics and level of cognitive impairment for the
sample at the beginning of each phase of the study.
Mini-Mental State Examination (MMSE) scores at
initiation showed a trend for no-monitoring scores to
be higher than video phase scores (P = .06). Age, edu-
cation, GDS scores, and NPI scores at initiation were
not significantly different across phases.

Table 1. Patient Demographics

Video Phone Control

Age, y 79.8 (11.4) 81.9 (11.0) 85.5 (6.6)
Education, y 11.9 (2.8) 11.6 (3.5) 12.1 (4.1)
MMSE scorea 23.2 (1.9) 22 (2.1) 25.7 (3.3)
Neuropsychiatric 0.4 (1.3) 0 (0) 0 (0)

Inventory score

MMSE = Mini-Mental State Examination. Values are pre-
sented as mean (SD).
a. Video differs from control, P = .06.



Figure 1 describes our experience in providing
the video versus phone contacts. In both groups, we
had only nominal technical difficulty in delivering
the services. In only 2% of cases was a video link not
established. In a portion of these cases, it was
because the NAs forgot to initiate the call. The
scope of this problem is reflected in the phone arm
wherein no contact was established in 3.5% of the
cases. This was never due to phone line failure but
typically to NAs forgetting to initiate the contact.
Thus, the video arm faired even better than the
phone arm in terms of NA success. Given the large
number of contacts, even this small difference was
statistically significant (P < .05).

Figures 2a to 2d depict the change scores from ini-
tial assessment to the end of the phase. For all meas-
ures, there were no statistically significant differences
between the phone arm and the video arm, although
the video arm consistently outperformed the phone
arm on these measures. Note that while the measures
of cognition, burden, and neuropsychiatric symptoms
were completed at the beginning of the phase, med-
ication compliance could not be established until 1
month into monitoring. Thus, initial medication com-
pliance was established after phone and video moni-
toring had begun. Figure 2a shows that MMSE scores
were nominally but not significantly higher for the
control arm. As expected, participants’ MMSE scores
declined over time. There was no difference in rate of
MMSE change. Figure 2b shows the medication com-
pliance data. There were no significant differences
between groups at initial assessment. Initial compli-
ance rates (1 month into the phase) were 80% for

video, 85% for phone, and 75% for controls (P = .23).
Over time, the video-monitored group remained stable
in their compliance while the other groups declined.
The rate of change between video and no monitoring
was significantly different (P < .05), as was end com-
pliance (P < .05), with end-of-phase values of 81%,
80%, and 62%, for video, phone, and no monitoring,
respectively. Figure 2c depicts initial and final neu-
ropsychiatric symptoms. There was a very mild trend-
ing up of neuropsychiatric scores across all phases
consistent with worsening dementia. There were no
differences across phases. Finally, Figure 2d provides
GDS scores. Overall, levels of depressive symptoms
were very low initially and remained low with no real
differences across groups.

Tables 2 and 3 summarize key themes generated
by the qualitative data analysis. Structured analyses of
the interview transcripts identified 6 main themes:
decreased caregiver worry, medication compliance,
social support, impact on placement, technology issues,
and medication delivery problems. These are organized
by positive aspects of the intervention and areas for
improvement.

Discussion

Mild dementia patients can be monitored. The technical
data from Figure 1 reflect our ability to establish a 2-
way interactive link with these mild dementia patients
in their own homes with high frequency. There were
rare technical glitches in the video wherein the video
equipment “failed.” This was occasionally because the
patient had turned off the monitor or camera. This
problem was often regularly resolved by phoning the
patient and talking them through the process of reboot-
ing the equipment. Nevertheless, if home video moni-
toring were to be in wide use, obscuring the power
switches of the home-based equipment or choosing
equipment that had no obvious switches would be a
valuable modification.

A bigger problem for monitoring patients at
home was the frequency with which participants
failed to respond to the video equipment after it had
been activated. Here again, this problem was greater
for the phone arm than the video arm. The 10% to
15% rate of failure to respond largely reflects the
independent and active status of these mild demen-
tia patients. Their failure to respond was often the
result of their being out with family or friends, at
appointments, and so forth. Within our rigorous
method of accounting for contact success, this was
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Figure 1. Technical success of monitoring patients with mild
dementia who were living alone.
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deemed a failure. This is probably too stringent, and
in retrospect, we might have done a better job of
accounting for excused absences. After all, a high
level of independence is a key goal for this type of
technology.

As noted in Figure 2c, this monitoring occurred
without inciting neuropsychiatric symptoms such as
paranoia, delusions, or agitation. Monitoring did not
have a clear impact on mood, but this may have been a
floor effect because there were not real mood symp-
toms initially.

Monitoring appears to prevent deterioration in medica-
tion compliance. The medication compliance data in
Figure 2 show a statistical stabilization of medication
compliance in the video-monitored phase relative to
the control phase. This occurred even as global men-
tal status was declining roughly equally in all phases.

It is acknowledged this is a small-N study. This is in
part because of the intensity and expense associated
with this project. Because of the small N, the present
findings might be unreliable or generalize poorly.
Moreover, it would have been ideal if all patients
could have served as their own controls for all 3
phases of the study. This is, however, an unstable pop-
ulation, so maintaining participants through all 3
phases (ie, 18 months) is challenging. It remains
unclear if the video arm outperformed the phone arm.
A larger and longer study might clarify this issue and
also address cost-effectiveness. Yet with the ability to
detect compliance differences, given the limited
power, this study is encouraging.

Qualitative analysis captured additional aspects of the
program. The interview of primary caregivers at
study end was structured to elicit both positive and

Figure 2. Outcomes. (A) Mini-Mental State Examination (MMSE) scores at initiation and end of video-, phone-, and no-monitoring
phases. There was a trend for initial no-monitoring score to be higher than video phase (P = .06). (B) Medication compliance at 1 month
and end of phase. End compliance (P < .01) and change in compliance (P < .02) were different for video- versus no-monitoring phases.
(C) Geriatric Depression Scale (GDS) scores and (D) Neuropsychiatric Inventory (NPI) scores at initiation and end of phase. There
were no significant differences (so standard error bars are not included).
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Table 2. Positive Aspects of Telemedicine Service

Theme Representative Quotes Respondent

Decreased caregiver It was just very reassuring to know that twice a day somebody Son of patient 5
concern/worry would actually see her and check on her.

It gave me peace of mind knowing that she was taking her pills. Daughter of patient 6
I like the idea that other people are here checking on her and also Paid caregiver of patient 1

assuring me that she’s getting the right medications and the right 
amount of medications.

Medications I think it’s great that they come on and they remind her to Paid caregiver of patient 1
take her medications.

It really helped with the medicine. . . . It helped her to get the Son of patient 5
accurate amount of medicine and the right time of the day.

Social support/rapport They take the time to call and to talk a little bit with the  Daughter of patient 4
with telemedicine caller patient . . . they seem to be very interested . . . if he has something

to say, even if it’s not related to anything in particular, they’ll 
comment on it and have a little visit with him to make sure 
he’s okay. It was very personal.

She enjoyed it. She’s a very social person, and she felt like she Son of patient 5
made a new friend.

Impact on nursing home I know that some day she was going to have to move, and she was Son of patient 5
placement decisions very much against moving, and we’ve always tried to let her stay 

there as long as we could. So this, with some other changes in the 
house, made it safe for her to stay there.

[Relative] was very concerned . . . [relative] wanted to put dad in a Daughter of patient 4
nursing home, like last May. I was like no—they can actually see 
them take his medication . . . it’s not just a telephone.

Table 3. Areas for Improvement With Telemedicine Service

Theme Representative Quotes Respondent

Technological issues
Mechanical/connection There were a few times that it was kind of glitchy. Daughter of patient 4

concerns The unit made a little humming noise. I think they had a Son of patient 5
little technical difficulty for one time and had to change one 
of the boxes . . . but very little problems.

Tampering concerns There have been times he’ll turn off the monitor and things get Daughter of patient 4
messed up. If there is a way to change the setup so that it 
was tamperproof . . . to get rid of the buttons.

You might have some people wanting to monkey with Son of patient 5
all that stuff.

Cumbersome equipment It’s always nice to have smaller flat screen . . . it took up Son of patient 5
a little bit of room on the counter . . . if all that 
electronics gets smaller it would be nice.

It was big . . . in a small apartment like that it could be Son of patient 7
very cumbersome. If they could downsize some of the 
equipment somewhat.

Medication delivery On the weekends when I would come back, and I would see Daughter of patient 6
problems the empty pill case of 10, there were other pills that perhaps 

had not been taken.
It was a relief to me until these 3 times when she didn’t Paid caregiver of patient 1

get her medications. I don’t know if she wasn’t in the 
room or something when the monitor came on, and she 
missed that, because the medications were not taken.

It’s very important to have consistency among the people Daughter of patient 6
that are administering the meds, and that there isn’t a 
lot of switching because that’s extremely confusing 
for my mother.
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negative reactions. Despite the quantitative data
suggesting rare technical issues, formal qualitative
analyses of these issues suggested that these techni-
cal issues predominated the negative reactions to
the program. There was concern that the equipment
was a bit intrusive. Also, when medication compli-
ance failures did occur, it was all the more disap-
pointing to the primary caregivers. This was perhaps
because their expectations had been raised.

On the positive side, qualitative data also supple-
mented the quantitative data. Caregivers appeared
reassured by the monitoring and felt that it did
improve their patient’s compliance. It may be that the
weight of disease progression overwhelmed the impact
of intervention across all arms but that caregivers nev-
ertheless felt positively about the intervention as it
specifically pertained to the medication compliance.
Also on the positive side, the qualitative data captured
the beneficial social aspect of the intervention. We had
not anticipated this impact in our selection of formal
outcome measures.

There was a strong feeling on the part of several
caregivers that the intervention prevented relocation
of the patient during the course of the project.
However, our study was not designed as a formal test
of this notion. A large-scale longitudinal study would
be necessary to directly test whether the type of
intervention can delay relocation outcomes.

In summary, our small study provides encourag-
ing results for the ability of a home telehealth appli-
cation to positively affect mild dementia patients. It
provides another example of use of telemedicine
applications to avoid the need for home health care
visits.16 Video and possibly simple phone monitoring
may help stabilize medication compliance in such
patients who live alone and may be at risk for prema-
ture relocation out of their homes. We estimate that
it cost approximately $25 per day to provide this serv-
ice. Nearly half of this cost was the expense of the
equipment and telecommunications charges. As
Internet platforms become more accessible, they will
likely drive this cost down. In contrast, in-home visits
in our region averaged $105 for a 3-hour (required
minimum) day at the time of this project. These costs
are only increasing. Nevertheless, large-scale studies
are needed to assess the cost-effectiveness of such
interventions and to determine the utility of such
interventions in delaying relocation time. Such stud-
ies could also explore the utility of intermediate
(between high-bandwidth ISDN and low-bandwidth

POTS) or computer-based platforms for monitoring
medication self-administration.

References

1. Smith G, Kokmen E, O’Brien P. Risk factors for nursing
home placement in a population-based dementia cohort. 
J Am Geriatr Soc. 2000;48:519-525.

2. Severson M, Smith G, Tangalos E, et al. Patterns and
predictors of institutionalization in community-based
dementia patients. J Am Geriatr Soc. 1994;42:181-185.

3. Smith G, O’Brien P, Ivnik R, Kokmen E, Tangalos E.
Prospective analysis of risk factors for nursing home 
placement of dementia patients. Neurology. 2001;57:
1467-1473.

4. Smith G, Tangalos E, Ivnik R, Kokmen E, Petersen R.
Tolerance weighted frequency indices for non-cognitive
symptoms of dementia. Am J Alzheimers Dis. 1995;10:2-10.

5. Wootton R, Loane M, Mair F, et al. A joint US-UK study
of home telenursing. J Telemed Telecare. 1998;4:83-85.

6. Doolittle G, Yaezel A, Otto F, Clemens C. Hospice care
using home-based telemedicine systems. J Telemed
Telecare. 1998;4:58-59.

7. Morris M, Lundell J. Ubiquitous computing for cogni-
tive decline: findings from Intel’s Proactive Health
Research. Available at: http://www.alz.org/research/care/
etacupdate.asp. Accessed November 2003.

8. American Psychiatric Association. Diagnostic and Statistical
Manual of Mental Disorders. 4th ed. Washington, DC:
American Psychiatric Association; 1994.

9. Petersen R, Smith G, Waring S, Ivnik R, Tangalos E,
Kokmen E. Mild cognitive impairment: clinical charac-
terization and outcome. Arch Neurol. 1999;56:303-308.

10. Morris J. The Clinical Dementia Rating (CDR): current
version and scoring rules. Neurology. 1993;43:2412-2414.

11. Cummings J, Mega M, Gray K, Rosenberg-Thompson S,
Carusi D, Gornbein J. The Neuropsychiatric Inventory:
comprehensive assessment of psychopathology in
dementia. Neurology. 1994;44:2308-2314.

12. Sheik J, Yesavage J. Geriatric Depression Scale (GDS):
recent evidence and development of a shorter version.
Clin Gerontol. 1986;5:165-173.

13. Folstein M, Folstein S, McHugh P. “Mini-Mental State.” A
practical method for grading the cognitive state of patients
for the clinician. J Psychiatr Res. 1975;12:189-198.

14. Denzin N, Lincoln Y. Handbook of Qualitative Research.
2nd ed. Thousand Oaks, Calif: Sage; 2000.

15. QSR International. N6: Non-numerical Unstructured
Data Indexing Searching & Theorizing [computer pro-
gram]. Doncaster, Australia: QSR International; 2002.

16. Mahmud K, Lenz J. The personal telemedicine system: a
new tool for the delivery of health care. J Telemed Telecare.
1995;1:173-177.



<<
  /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 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -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
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /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
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox false
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (U.S. Web Coated \050SWOP\051 v2)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /SyntheticBoldness 1.000000
  /Description <<
    /FRA <>
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /ENU <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


