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Abstract

A qualitative thematic approach was used to explore musicians’ views and experiences of delivering a music intervention and its efficacy
for people with dementia in long-term care. Two musicians who delivered the intervention in a randomized controlled trial were inter-
viewed using a semistructured schedule. The data were sorted, categorized, and thematically analyzed. Two themes emerged: design
of the protocol and efficacy of the program. Musicians felt that the intervention was appropriately designed, particularly in terms of
repertoire selection, session length, incorporation of live and prerecorded music, and use of 2 musicians. They reported seeing
improvements in mood, memory, general well-being, and quality of life for persons with dementia, both during and after the session.
The findings support a music protocol structure that can be used for randomized controlled trials. They also highlight how standar-
dized assessment tools used in randomized controlled trials can be complemented with qualitative, reflective evidence.
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Dementia is a clinical syndrome broadly characterized by
cognitive impairment' and possible emergence of challenging
behaviors such as agitation and aggression.” It is thought that
approximately 24.3 million people worldwide have a diagnosis
of dementia, and this is forecast to increase by 4.6 million new
cases each year.> Such current and projected rates of prevalence
have encouraged greater research efforts into how dementia and
its associated behaviors might be best managed. This has partic-
ularly been the case for the therapeutic use of music, which has
gained increasing research interest since the early 1990s.*

The therapeutic use of music is defined as “the specialized use
of music to change maladaptive physical, emotional and social
behaviour to attain maximum levels of functioning.”>®2°®
Numerous studies report the success of music as an intervention
in dementia care. For instance, music has been found to amelio-
rate agitation, anxiety,®’ and depression® and improve quality of
life (QOL).? However, despite such seemingly positive findings,
the true efficacy of music for people with dementia is still
unclear, and this is primarily because of questions over the meth-
odological rigor of reported research.”!*!?

Given these concerns, a large study using a randomized con-
trolled trial (RCT) design was conducted to explore the thera-
peutic use of a music program delivered by 2 musicians for
older people with dementia in long-term care (LTC). An RCT
is the gold standard in clinical trials,'® and stringent controls
were enforced to ensure that the 3 core principles of an RCT

were upheld: randomization, manipulation, and control.'* At the
core of such efforts was the development of a music intervention
protocol, which the 2 musicians adhered to during each session.
Given that this protocol was designed for the purposes of this
research and used for the first time here, we felt it important
to reflect upon its success and review it from the perspective
of the musicians delivering it. In addition, although the study
assessed the impact of the music intervention on clinical symp-
toms through standardized, quantitative measures (specific main
findings discussed elsewhere'>!7), it was also considered
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opportune to seek the general reflections and thoughts of the
musicians regarding intervention efficacy. Thus, the objectives
of the study were to (1) seek the musicians’ views and experi-
ences of delivering a music intervention protocol to older people
with dementia in LTC and (2) explore the musicians’ views on
the efficacy of a music intervention protocol for therapeutic use
with older people with dementia in LTC.

Methods
Design

The study described here was part of a larger program of
research involving an RCT with a crossover design to explore
the effect of a live group music program on agitation, emotion,
and QOL of older people with dementia.'>"'” As part of the
qualitative aspect of this research, a descriptive, thematic anal-
ysis approach was used to provide an understanding of the
experience of delivering a music intervention protocol with
older people with dementia in LTC within an RCT, an area
about which little is known. The university human research
ethics committee granted ethical approval for the study, and the
musicians provided written informed consent, agreeing for the
interview to be sound-recorded and transcribed (following de-
identification to ensure anonymity).

Sample

Two musicians led the music intervention sessions. Initially, it
was envisaged the musicians would be graduates from the
University Conservatorium. However, after undertaking initial
training with 5 undergraduate music students and following delays
in finalizing the research sites and student unavailability, the attri-
butes of the music interventionists were rethought. Newspaper
advertisements in publications near the research sites yielded
interest from semiprofessional musicians, and 2 were chosen as
the study’s musicians. To ensure methodological rigor, the musi-
cians were blinded to the research aims and anticipated outcome.
However, it was evident that their broad role was to provide music
for the purpose of enjoyment for people with dementia in LTC.

Music Intervention

A member of the research team with expertise in music and
music education led the development of the music intervention,
undertaking consultation with the other members of the research
team, facility diversional therapists (staff member coordinating
resident activities), and study musicians regarding structure and
content. Each music session consisted of 30 minutes of live
musician—led singing of familiar songs (with guitar accompani-
ment) and 10 minutes of prerecorded music for active listening
(see Table 1 for structure and list of music). Group sessions were
chosen over individual interventions, because this has been
found most effective in reducing agitation and anxiety for those
with dementia.® Live interactive music was preferred over prere-
corded music because the former has been shown to be superior
in the short-term treatment of apathy in people with dementia.'®

However, 10 minutes of prerecorded music was included in the
protocol to provide musicians and participants with a short rest
from performance and singing and to ensure that those with a
preference for more instrumental music were catered for.
Finally, as the personal musical preferences of participants have
been found to be most effective in reducing agitated behavior in
those with dementia,'®'*2° an adapted version of the Music Pre-
ference Questionnaire®’ was completed by all participants or
their next of kin at the time of consent. A set repertoire, which
on the whole catered for the expressed preferences of study par-
ticipants, was initially established for each of the 3 sessions and
repeated for the 8§ weeks, an important part of ensuring the strin-
gent levels of control required for an RCT. There was a need,
however, to include more country and western songs in the
repertoire because 26 participants stated that this was 1 of their
3 favorite types of music. These changes were incorporated at
week 5 of the first 8 weeks. Table 1 outlines the structure of each
session and a list of music used for each week.

The musicians were trained to administer the music protocol by
the research team’s music educator in two 3-hour sessions. In the
first training session the music repertoire were taught to the
musicians without the participants present and the protocol was
modeled by the study’s music educator. During this session, musi-
cians were instructed to use only the first verse and chorus of each
song and to repeat it 1 or 2 times, as often this was the part of the
song most familiar to participants. To minimize the potential con-
founding effects of the different levels of auditory activity, the
musicians were asked to play at a similar volume throughout the
intervention (although a small PA system and microphone were
used to ensure that the participants could hear the performance).
It was also emphasized that the musicians should encourage, but
not lead, participants to actively engage through singing/hum-
ming, playing instruments, and, where appropriate, movement.
The importance of repeating the same set repertoire each week
to ensure that the study had stringent levels of control and reliabil-
ity was also highlighted to musicians and was stressed as a key part
of their role. The musicians were asked to practice the repertoire
prior to the second training session in which they were to each
demonstrate how they would lead a group. Musicians also
received training in working with older people with dementia,
delivered by the study’s gerontology specialist in a 3-hour session.

Data Collection

The 2 musicians who delivered the live music intervention for a
total of 16 weeks (run in two 8-week blocks) to 47 older people
with dementia in LTC (randomized into 2 groups that crossed
over) were interviewed together at the completion of the RCT. The
project manager interviewed the musicians together for approxi-
mately 40 minutes, using a semistructured 8-question schedule.

Data Analysis

The interview data were systematically reviewed to sort and
classify data into representational groups that enabled develop-
ment of categories that focused on behavior, observation, or
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Table I. Protocol Structure and Music Used

Music Session Component/Structure

Week’s Music

Song-singing 12.5 minutes

Active listening 5 minutes

Song-singing 7.5 minutes

Active listening 5 minutes

Song-singing 7.5 minutes

Pack Up Your Troubles
Botany Bay

Hound Dog

Take Me Home Country Roads
Song Sung Blue

In the Mood

Blue Danube

That’'s Amore

When Irish Eyes Are Smiling
Somewhere Over the Rainbow
Rule Britannia

Sabre Dance

Rock Around the Clock
Yellow Submarine

Road to Gundagai
Cockles & Mussels

It’s Not Unusual

Tie a Yellow Ribbon
Pack Up Your Troubles
Prelude to Carmen
Nessun Dorma

| Want to Hold Your Hand
Blueberry Hill

Danny Boy

Radetsky March

Eine Kleine Nachtmusik
Georgy Girl

Blue Suede Shoes

If | Had a Hammer

Long Way to Tipperary

Que Sera Sera

| Walk the Line

Waltzing Matilda

All My Loving

Can Can

Carmina Burana

Oh What a Beautiful Morning
Shake Rattle & Roll

When You Wish Upon a Star
Home Sweet Home
Hallelujah

Let Me Be There

On the Sunny Side of the Street
Zip-A-Dee-Doo-Dah

You Are My Sunshine

verbal expression.*? As relationships among categories, partici-
pants, actions, and events began to emerge,”> implicit and
implied meanings within accounts were analyzed and assigned
themes. Two main themes emerged: the design of the protocol
and the efficacy of the program.

Results
The Musicians

The 2 musicians were a male (musician A) and female (musi-
cian B) aged between 50 and 60 years. Both could sing well and
were accomplished guitarists. One musician could read music,
whereas the other learned the repertoire more aurally, using
recordings to assist where necessary. Neither musician had for-
mal training in music, music therapy, or music education,
although both had presented community music programs in
similar settings and were confident performers.

Protocol Design

The musicians were generally favorable about the design and
structure of the music sessions and suggested minimal changes
or improvements for future protocol design. Specifically, the
musicians felt that the repertoire selection was appropriate for
use with older people with dementia and included an array of
different genres and styles:

I think most of the songs were well known and that made it
easier for them to join in, which was a good thing. (Musician B)

It was a good mix, I think it was a good mix of songs, the old
time songs mixed in with the more modern songs, through the
rock and roll period and I think having the rock and roll songs in
there was a really good thing. Just because they’re older doesn’t
mean they don’t like good rock and roll. (Musician A)

The length of the music session was also considered ideal for
use with older people with dementia, with 40 minutes being
long enough to provide enjoyment but without requiring

participants to sit for a prolonged period of time, which might
have lead to restless behavior:

I thought any longer and maybe some of them may have got a
bit edgy, wanting a cup or tea or whatever. But if it had been
any shorter it would have been too short. (Musician B)

The musicians also reflected that the incorporation of prere-
corded instrumental music was an important part of the music
intervention protocol because it provided a break to “rest your
voice” (Musician B) while also catering for participants with
more classical, instrumental tastes:

There are some people who do enjoy classical music and
that came out [during the prerecorded aspect of the session].
(Musician A)

Finally, the musicians reflected that it was appropriate for the
music protocol to be implemented by a team of 2 musicians,
as it would have been difficult to undertake individually, but
did not require a third musician:

It could work with 1 but I think 2 are good because it offers sup-
port for each other. It also gives you an extra dimension if we
are doing harmonies and things like that. Which is good for the
residents and good for the listeners as well. It could be done
with 1 but 2 is probably the best choice. Three . . . it’s a bit over
the top. (Musician A)

When asked how the protocol might be changed for future use,
the musicians indicated they would “keep the same format”
(Musician A) but use equipment that provided better sound
quality, to ensure that participants could hear the repertoire
selections. In saying that, however, the musicians acknowl-
edged that use of a better system could possibly detract from
the perceived success of the intervention as would require more
set-up time. As such, the musicians suggested that the provision
of 2 microphones, 1 for each musician, might be a way to
enhance volume and keep set-up time to a minimum:
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You need probably a better PA system, which we could pro-
vide, but the idea is, what made it so good is that we just came
in with our guitars and sat down and we were ready to go. We
didn’t have to set up. To have proper equipment set up is a task
in itself. For 40 minutes a day it’s probably not worth doing
that. So what you had was good but possibly having 1 each
of what you had. Say you have 2 microphones and if there’s
only 1 unit, 1 microphone per 1 input then you get a little double
adaptor or you have 2 units, 1 for each musician. (Musician A)

Music Intervention Efficacy

The musicians perceived the music intervention to have a pos-
itive outcomes and benefits particularly for the person with
dementia but also, to a lesser extent, for facility care staff.
Indeed, the musicians felt they saw improvements in mood,
memory, general well-being, and QOL for the person with
dementia, both during and after the session:

In my opinion, it had a very positive effect on them all. I don’t
think there were any exceptions and I saw, through the course,
an improvement of mood of numbers of people, of the
participants. . .. I thought it brought their memories back, they
could relate to perhaps the time they used to sing these songs
when they were younger. (Musician A)

I thought that they seemed to enjoy the program and I think
they were just, by their comments they looked forward to us
coming. Overall, it was very positive. (Musician B)

They also recalled some specific participants whose behavior
change was most evident:

He just responded almost spontaneously at times to the music
and he was tapping his feet or his hands and he was always smi-
ling. ... So I think he enjoyed the company as well. But he just
liked the music.

She just loved it; she said, “Oh I just love this.” So she
responded well, I don’t know how she was before...a couple
of'the nurses had said that this had brought them out. (Musician A)

Some relatives of the participants also made comment to the
musicians about the benefits they perceived:

Some of their daughters said the same thing. .. she was really
impressed with the program....So it’s obviously, it’s some-
thing they could see, their own relatives could see a change
in them and they were really happy that they were in the pro-
gram. (Musician A)

Although the musicians were not aware of the precise nature of
the research, some of their reflections relate to the central tenet
of the program in terms of the effect of music on disruptive
behaviors. Both musicians observed staff commenting on
improved behavior patterns in the residents:

Some of the staff have said that after the music session they’ve
[participants] had a good day. So it goes beyond just the music
session, they have a good day for the rest of the day following

their music. They stay positive for that day and that’s all you
can really work on. If they had music every day then they might
have a good day every day. (Musician A)

I think it obviously just put them in a happier frame of
mind. . .. It just improves their quality of life. (Musician B)

These behavioral changes were then perceived to inadvertently
help reduce workload pressures on staff by making it
“easier for the staff to work with [the person with dementia]”
(Musician A).

Discussion

In light of the methodological concerns associated with previ-
ous research into the therapeutic use of music for older people
with dementia,>'*' a large program of research, using an RCT
with crossover design, was conducted. As part of this emphasis
on stringent methodological control, a group music interven-
tion protocol for trained musicians to adhere to was developed.
Given that this protocol was designed for the purposes of this
research and was used for the first time here, we considered
it important to reflect upon the success of the protocol and
review it from the perspective and experiences of the musicians
delivering it. In addition, although the RCT assessed the impact
of the music intervention on clinical symptoms through stan-
dardized measures, it was also considered opportune to seek the
musicians’ thoughts on intervention efficacy and ensure that
impact was considered, in some way, beyond improvements
in clinical symptoms. Thus, the study described here sought
to offer qualitative data from the perspective of the musicians
delivering the music intervention in the overarching RCT.
From the musicians’ perspectives, the music intervention
protocol was appropriately designed and was successful for use
with older people with dementia in LTC. The particular
strengths of the protocol included appropriate repertoire selec-
tion and session length and the incorporation of live and prere-
corded music. It was also considered advantageous for the
intervention to be facilitated by a team of 2 musicians. These
design considerations, given their perceived success in the view
of the 2 musicians, offer a structure for other researchers look-
ing to undertake similar controlled trials. This is important
given the concerns over methodological rigor of previous work
and the need for more stringent levels of control to be adopted
in music and dementia care research. Thus, it may be advanta-
geous for music intervention studies to use protocols that are
delivered by a team of 2 musicians, that include an array of
songs that have been identified by participants, that are
40 minutes in length, and that include live and prerecorded music.
In terms of intervention efficacy, the musicians provided
important qualitative, reflective evidence regarding the per-
ceived impact on participants’ mood, memory, well-being,
and QOL. These reflections were important to capture along-
side the use of standardized assessment tools used in the
larger research program and provided additional information
that was not focused on the biomedical profile of dementia
and the amelioration of clinical symptoms. The reflections
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provided the musicians with an opportunity to voice their
views, which made them feel part of the research and
acknowledged their involvement, important factors given the
musicians’ centrality in delivering the intervention. The col-
lection of such general, reflective data is encouraged in future
studies because it offers important insight regarding interven-
tion efficacy.

Acknowledgements

The authors acknowledge support and contributions by RSL Care
staff, family, and residents.

Declaration of Conflicting Interests

The author(s) declared no potential conflicts of interests with respect
to the authorship and/or publication of this article.

Financial Disclosure/Funding

The author(s) disclosed receipt of the following financial support for
the research and/or authorship of this article: This paper reports on
an outcome of a larger study funded by the National Health & Medical
Research Council, Australia (grant ID 481929).

References

1. Australian Institute of Health and Welfare. Dementia in Australia:
National Data Analysis and Development (Australian Institute of
Health and Welfare, AIHW Cat No. AGE 53). Canberra, Australia:
Australian Institute of Health and Welfare; 2007.

2. Boller FM, Verny M, Hugonot-Diener L, Saxton J. Clinical
features and assessment of severe dementia: a review. Eur J
Neurol. 2002;9:125-136.

3. Ferri CP, Prince M, Brayne C, et al. Global prevalence of dementia:
a Delphi consensus study. Lancet. 2005;366:2112-2117.

4. Bruer RA, Spitznagel E, Cloninger CR. The temporal limits of
cognitive change from music therapy in elderly persons with
dementia or dementia-like cognitive impairment: a randomized
controlled trial. J Music Ther. 2007;44:308-328.

5. Goodall D, Etters L. The therapeutic use of music on agitated beha-
viour in those with dementia. Holist Nurs Pract. 2005;19:258-262.

6. Raglio A, Bellelli G, Traficante D, et al. Efficacy of music ther-
apy in the treatment of behavioural and psychiatric symptoms of
dementia. Alzheimer Dis Assoc Disord. 2008;22:158-162.

7. Svansdottri HB, Snaedal J. Music therapy in moderate and severe
dementia of Alzheimer’s type: a case-control
Psychogeriatr. 2006;18:613-621.

8. Ashida S. The effect of reminiscence music therapy sessions on

study. Int

changes in depressive symptoms in elderly persons with demen-
tia. J Music Ther. 2000;37:170-182.

9. Clair AA, Bernstein B. A preliminary study of music therapy pro-
gramming for severely regressed persons with Alzheimer’s-type
dementia. J Appl Gerontol. 1990;9:299-311.

10. Dileo C, Bradt J. Medical Music Therapy: A Meta-Analysis and
Agenda for Future Research. Cherry Hill, NI: Jeffrey Books;
2005.

11. Dileo C, BradtJ. On creating the discipline, profession, and evidence
in the field of arts and healthcare. Arts Health. 2009;(1):168-182.

12. Vink VC, Birks JS, Bruinsma MS, Scholten RJS. Music therapy
for people with dementia [review]. Cochrane Database Syst Rev.
2004;3:CD003477.

13. O’Connor DW, Ames D, Gardner B, King M. Psychosocial
treatments of behaviour symptoms in dementia: a systematic
review of reports meetings quality standards. Int Psychogeriatr.
2009;21:225-240.

14. Taylor B, Kermode S, Roberts K. Research in Nursing and Health
Care: Evidence for Practice. 3rd ed. Victoria, Australia: Thom-
son; 2006.

15. Cooke M, Moyle W, Shum D, Harrison S, Murfield J. The effect of
music on quality of life and depression in older people with demen-
tia: a randomized control trial. Alzheimer Dementia. 2009;5:e11.

16. Cooke M, Moyle W, Shum D, Harrison S, Murfield J. A rando-
mized controlled trial exploring the effect of music on agitated
behaviours and anxiety in older people with dementia. Aging
Mental Health. In press.

17. Cooke M, Moyle W, Shum D, Harrison S, Murfield J.
A randomized controlled trial exploring the effect of music on
quality of life and depression in older people with dementia.
J Health Psychol. In press.

18. Holmes C, Knights A, Dean C, Hodkinson S, Hopkins V. Keep
music live: music and the alleviation of apathy in dementia
subjects. Int Psychogeriatr. 2006;18:623-630.

19. Gerdner L. An individualized music intervention for agitation.
J Am Psychiatric Nurs Assoc. 1997;3:177-184.

20. Gerdner L A. Individualized music intervention protocol.
J Gerontol Nurs. 1999;25:10-16.

21. Bulechek GM, McCloskey JC. Nursing Interventions: Effective
Nursing Treatments. 3rd ed. Philadelphia, Pa: Saunders; 1999.

22. DeSantis L, Ugarriza D. The concept of theme as used in
qualitative nursing research. West J Nurs Res. 2000;22:351-372.

23. Burns N, Grove S. Understanding Nursing Research. 3rd ed.
Philadelphia, Pa: Saunders; 2003.

Bios
Scott Harrison, PhD, LMusA, LTCL, is a lecturer in music and music

education at Griffith University, with a research focus on music, gen-
der, well-being, and education.

Marie Cooke, PhD, is the deputy head of School of Nursing and Mid-
wifery, Griffith University, with research strength in complementary
therapies.

Wendy Moyle, PhD, is deputy director, Research Centre for Clinical
and Community Practice Innovation, Griffith University, specializing
in dementia care and management of disruptive behaviors.

David Shum, PhD, is deputy director, Griffith Institute of Health and
Medical Research, and a neuropsychologist specializing in the effects
of brain injury.

Jenny Murfield, BCs Hons, is a senior research assistant, Research
Centre for Clinical and Community Practice Innovation, Griftith Uni-
versity, with experience in educational and health-related research.




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 266
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 200
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.00000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 266
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 200
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.00000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 900
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Average
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.00000
  /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 false
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (U.S. Web Coated \050SWOP\051 v2)
  /PDFXOutputConditionIdentifier (CGATS TR 001)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /ENU <>
  >>
  /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
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        9
        9
        9
        9
      ]
      /ConvertColors /ConvertToRGB
      /DestinationProfileName (sRGB IEC61966-2.1)
      /DestinationProfileSelector /UseName
      /Downsample16BitImages true
      /FlattenerPreset <<
        /ClipComplexRegions true
        /ConvertStrokesToOutlines false
        /ConvertTextToOutlines false
        /GradientResolution 300
        /LineArtTextResolution 1200
        /PresetName ([High Resolution])
        /PresetSelector /HighResolution
        /RasterVectorBalance 1
      >>
      /FormElements true
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MarksOffset 9
      /MarksWeight 0.125000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /UseDocumentProfile
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
  /SyntheticBoldness 1.000000
>> setdistillerparams
<<
  /HWResolution [288 288]
  /PageSize [612.000 792.000]
>> setpagedevice


