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Among the developmentally supportive care modalities that have been tested in the treatment of preterm infants, music
interventions have been tested quite intensively. This article reports on the environmental, cultural, and philosophical
considerations of a research program that studied the effects of live music, wordless singing, and rhythm upon neonates in a
Middle Eastern NICU hospital unit. The cultural setting and dynamics of the NICU created a unique challenge which involved
the discovery of music as an intervention that effectively enhanced communication within a culturally divergent population. At
the same time, music decreased stress and increased a sense of humanity in the intensive care unit setting.
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In recent years, developmental care approaches that use a range
of nursing interventions aiming to decrease the stress of
preterm neonates in neonatal intensive care units (NICUs) have
been developed (Symington & Pinelli, 2006). These interven-
tions are designed to allow optimal neurobehavioral develop-
ment of the infant and by that to improve neurodevelopment
outcomes. A variety of approaches have been used: control
of environmental stressors known to cause physiological and
behavioral disorganization, for example, light and sound; sche-
duling of caregiving; integration of parents; specific supportive
behavioral techniques, such as nonnutritive sucking, opportuni-
ties for grasping, and swaddling; and general motor contain-
ment, such as kangaroo care (Symington & Pinelli, 2006).
Among the different developmentally supportive care mod-
alities that have been tested in the treatment of preterm infants,
music interventions have been studied (Arnon et al., 2006;
Kaminski, 1996). Music intervention in the NICU serves sev-
eral purposes. It can enhance physiological stability, behavioral
organization, and sensory system development and mask ambi-
ent noise. Music can serve as a catalyst for family-centered care
(Shoemark & Dearn, 2008). In singing to their child, parents
might feel more involved in their infant’s well-being, which
can enhance bonding (O’Gorman, 2006). A review of proce-
dures in music therapy implementation was developed based
on research conducted over 15 years in several clinical applica-
tions of research protocols in the United States and Australia
(Standley, 2002). Research in NICU music therapy has shown
important benefits for both infants and caregivers (Nocker-
Ribaupierre, 2004) and with infants who have complex physio-
logical circumstances and medical needs (Shoemark, 2004).

Music therapy offers the capacity to contribute in vital ways
across the spectrum of experience, and research in NICU music
therapy has shown consistent benefit for infants, parents, and
caregivers in this environment (Stewart, 2009).

In a study published in 2006, Arnon et al. demonstrated that
30 minutes of live music played in the NICU to stable preterm
infants at 32 weeks postmenstrual age and older resulted in an
improvement of physiological and behavioral short-term stress
parameters. Live music application was associated with a sig-
nificant decrease in heart rate 30 minutes after therapy ended.
Notably, responses to a questionnaire indicated that live music
was considered by parents to be beneficial. As for medical
personnel, music therapy was noted to be beneficial for the pre-
term infant, but the effect was not considered necessarily to be
as significant as medical treatment.

This article reports on the cultural and philosophical under-
pinnings of the protocol used in this study, as they have not
been previously reported in the Western literature and can
make an important contribution to cross-cultural understanding
and open new possibilities for the creation and compositional
elements implemented in NICU music therapy.
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Cultural Considerations

In a study examining cultural affects upon listening and infant-
directed singing, Trehub et al. (1997) showed that there are
both universal characteristics to infant-directed singing and
culturally specific components to a singer’s performance style.
In the Arnon et al. (2006) study, a wordless, rhythmic, constant,
repetitive, soothing lullaby was sung by a female voice, with an
Eastern frame drum as an accompanying instrument (Gilad,
2002).

Being a multicultural society, the infants mainly belong to
Jewish and Arab families with different cultural and musical
backgrounds. The hospital serves a population that is close to
50% Jewish and 50% Arab. Among the Jewish population,
many of the mothers are from Eastern cultures themselves. The
Eastern approach to music and the Western approach are very
different. In the West, harmony is constructed by layering
varying tones of different ratios or intervals, such as 1-3-5. This
causes a pleasant sensation to the Western ear. In the East, there
is a different aesthetic. The music system of the Eastern world
is far too complex to discuss in this article. What is common to
this idiom is that singing and musical instruments are played in
unison. The repertoire is based largely on improvisation. Aes-
thetic harmony comes from the slight nuance that the musician
brings to the musical expression. The musical tradition has
been taught orally and aurally since ancient times.

Drawing on the Near East traditions offers a unique benefit
of bringing light to the ancient and oral traditions of the area,
which draw upon connection to instinct and innate ability
rather than academic study. For this reason, a blend of Eastern
and Western wordless melody that could apply to all was
chosen.

Archacomusicological studies from the ancient Near East
have produced an abundance of artifacts depicting female
musicians playing frame drums and harps (Dunbrill, 2005). For
this reason, the instruments used in this study were frame drum
and harp to accompany the singing.

Music Intervention Overview

The practice of singing to infants and many details of song
form and style are rooted in ancient traditions that have sur-
vived industrialization and urbanization (Sekeles, 1996). The
hospital where the current study took place serves a multicul-
tural population, including many whose music traditions are
rooted in the ancient cultures of the Mediterranean and Middle
East. A wordless healing music modality was developed by one
of the authors (Gilad), combining an Eastern and Western
approach to music. Necessity can be a great mother of inven-
tion. The wordless music modality was an innovation further
inspired by the presence of the multicultural, multilingual
population. Ancient healing and transformational music is
based on the premise that wordless singing embodies inherent
healing qualities.

The significance of singing, as Loewy (2002) points out, has
been recognized by civilizations since the beginning of human

history. Wordless singing holds many advantages: It utilizes
the nutritive essence of sound at its fundamental level. It is
believed to bypass the intellect, allowing the brain to relax. It
can also bypass the constraints of someone not understanding
the words being sung. Wordless singing has been implemented
in a music therapy developmental framework where crying
comfort sounds precede phonemes and tonal vocal holding
leading to phonemic musical play enhances reciprocal
vocalization between infants and caregivers (Loewy, 1995).
Researching the effects of wordless singing in this context
served to highlight the advantages of implementing it in an
NICU setting.

Maternal singing is more effective than speaking in
maintaining infant attention, and it also reduces infant arousal
(Trehub & Nakata, 2001). The success of singing in regulating
mood and arousal may account for its prevalence in child care
settings across cultures and historical periods.

Considerations in Preparing the Program

There were a number of aspects to take into consideration in
preparing the program for the NICU music project. These
issues, which are outlined below, are not often examined in the
music therapy or music medicine literature. They are worth
considering, especially in instances when the NICU serves a
multicultural population. The following elements were exam-
ined carefully by the team prior to each and every intervention.

I. Language. Determining in which language to sing was our
first consideration. The hospital serves a multicultural society,
with infants belonging to Jewish and Arab families with differ-
ent cultural and musical backgrounds. In addition, there are
families from Russia and Ethiopia whose first languages are
Russian and Ambharic. It became important to approach the
music intervention with a blend of Eastern and Western music
elements that would serve a wide range of the population. Ten-
sion is exacerbated in a hospital environment where privacy is
minimal, and caretakers may experience helplessness and lack
of control. Lack of a common language in which to communi-
cate can increase anxiety.

The wordless approach allowed for the singer to more easily
integrate a mixed group of multicultural, multilingual parents
into caregiving through showing them how to use their own
voices to sing to their babies even as music intervention was
being given to the entire NICU. This instruction was given if
the mother expressed a willingness and interest in singing to
her baby. Instruction was given in Hebrew. If the mother was
a speaker of Arabic, Amharic, or Russian, a physical demon-
stration was used. This support was given individually to the
mother on a case-by-case basis. If she did not ask, the musi-
cians would play music for the entire group, and the mother
would respond intuitively as she deemed appropriate.

2. Monitoring equipment. We considered how to proceed
when the monitoring equipment produced sounds: Should the
music stop or continue? Since the equipment could be signaling
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a number of possible situations, it was not clear whether con-
tinuing to play the underlying musical rhythm on the frame
drum would cause distress to the infant. This was checked with
the staff and determined with the medical team on a case-by-
case basis.

3. Sociopolitical tension. The Middle East crisis was under way
when the project began. Bombs had exploded in a nearby
neighborhood, which contributed added tension to the already
stressed environment. Many of the parents hail from remote
rural villages and are not used to being in a culture where they
do not understand the language, nor are they used to having to
cope in a noisy modern hospital with multiple environmental
stressors.

Structured musical improvisation is a common experience
for this population (Eliyahu & Shvariov, 1997), and therefore
it was used as a basis for the wordless music, which masked the
sound through integration, thereby reducing the tension of staff
and parents. Turry (2002), who worked intricately with those
traumatized by the events of 9/11, notes that improvising is
intrinsically linked to a sense of trust in the unknown. He
explains how by placing faith in the power of music to reach
the listener, the improvising therapist is able to engage intuitive
processes with a sense of creative freedom in the here and now.
The current healing music approach was founded upon deep
listening and responding in the moment to what was occurring
in the unit.

4. Noise. Infants in the NICU are often subjected to noise
levels, which causes concern, but the special properties of
music can provide benefits and a solution to the noise (Stewart
& Schneider, 2000). Premature infants in the NICU are often
exposed to continuous loud noise despite research documenting
the presence and damaging effects of noise on the preterm
infant’s development. The American Academy of Pediatrics
(AAP) Committee of Environmental Health (2000) recognizes
that exposure to excessive noise may damage fetuses and new-
borns (Evans & Philbin, 2000). Excessive auditory stimulation
creates negative physiologic responses such as apnea and fluc-
tuations in heart rate, blood pressure, and oxygen saturation.
Preterm infants exposed to prolonged excessive noise are also
at increased risk for hearing loss, abnormal brain and sensory
development, and speech and language problems. Reducing
noise levels in the NICU can improve the physiologic stability
of sick neonates and therefore enlarge the potential for infant
brain development. Discussed in relationship to a study on the
effect of live music in neonatal ward, Arnon et al. (2006) refer
to a meta-analysis of the efficacy of music therapy for preterm
infants that showed music to have a significant and positive
impact on preterm infants. Live singing and multimodal
stimulation was shown to shorten hospital stays and to increase
tolerance for other stimulation.

Live music was performed at a distance of 1 to 2 meters
from the infant’s bed unit and played at a mean volume of
60 dB (Arnon et al., 2006). This volume was louder than the
unit background noise, but it was pleasant for both staff and

parents, and infants did not show signs of hyperresponsiveness.
As recommended by the AAP (2000), background noise mea-
sured near the infant’s ear did not exceed 45dB.

The infants were introduced to music for the first time in
their lives and heard the same music only twice; therefore,
no habituation effect confounded the study results.

The Music Model

Given the high potential for interruptions and distractions in the
hospital, five elements of the healing music model were used.
These elements were inspired by the traditional use of music in
the Eastern world, handed down orally from generation to gen-
eration since ancient times.

|. Silence and Focus

Reducing noise levels and creating a field of concentration and
the ability for the music to be heard. The ancient Rabbinic scholar
and physician Maimonides (d. 1204) wrote extensively on the
healing use of music. In his time, the Western approach to
music had not yet been developed. Shiloach (2000) expounded
upon the detailed regimen that Maimonedes prescribed in the
Epistles to al-Afdal (d. 1225). In his medical writings, he pre-
scribes singing and music as a means of inducing sleep. The
performance should be given by a singer to the accompaniment
of a stringed instrument. The singer should decrease gradually
the volume of his voice and attenuate the sound of the strings so
that it becomes mere whispering: Both should cease completely
when the patient falls asleep (Shiloach, 2000). The singer and
harp player would gradually reduce the volume of their playing
until the music reached complete silence.

Focusing and connecting to silence. Recommendations for
reducing noise in the ICU include implementing a quiet hour,
educating staff to raise awareness, and encouraging staff to
limit conversation near infants (AAP, 2000). The door was
closed prior to beginning the music intervention. Conscious
focus on silence was implemented. This allowed for increased
quiet and focus in the unit. The musicians would wait for care-
takers and staff to settle down before beginning. The regimen
included not speaking to the staff, parents, or infants prior to
beginning of the music.

2. Long Single Note

In Eastern music, a long single note is sung as a drone, which
allows time for the listener to gradually become accustomed to
the fundamental tone of the music. The drone is cyclical, sim-
ilar to the breath. Shenfield, Trehub, and Nakata (2002) note
that maternal singing reduces infant arousal. Singing a drone
is relaxing. One note is sung to one breath. It can increase a
sense of safety and well-being and remind the infant of funda-
mental sounds heard from within the womb.
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3. Heartbeat

The ostinato rhythm provided constancy. When the mechanical
equipment would go off, if the singer was singing with the
frame drum as accompaniment, she would stop the rhythm and
begin to improvise, using the beeping signals as a guide for
note, pitch, and rhythm. The approach adopted was to adapt the
music and the rhythm to the pulse of the machine. Loewy and
her colleagues have noted that live music should be adapted
and shifted in the moment or entrained to match the breathing
rate of an infant’s physiological response (Loewy, Hallan,
Friedman, & Martinez, 2005). The singer may sing a fifth,
either below or above the fundamental note of the monitor
alarm, entraining with the baby (Loewy, 2004). Although
Eastern music is not built on harmonies—the fifth note of a
scale is an element of musical development—a droned fifth
note was sung, one breath to one note. The fifth note is a domi-
nant musical element shared by Eastern and Western cultures
(Eliyahu & Shvariov, 1998). It would be considered an aesthe-
tically pleasing sound for both the Jewish and Arab mothers.
Many times, the result was that the equipment would stop
making a sound. At that point, the musicians would stop and
allow for the silence to penetrate the environment.

4. Rhythm

In Eastern music, rhythm is metro rhythmic, meaning it is inse-
parable from the melody.

In Arabic, it is called “Usul,” meaning “root,” “laws” and
“implementation,” “effective behavior.” The “usul” is based
upon low tones, called “deaf notes” and bright tones called
“ringing notes.” Up until the nineteenth century (meaning until
the time when musical notation began to spread), rhythms
were taught and transposed by onomatopoeic imitation or
suggestion of the source of the sound they are describing.
“Doum (or boum)” is the lower sound and “Tak (or bak)” is
the higher. (Eliyahu & Shvariov, 1998, p. 7; translated from
Hebrew)

The rhythm is endemically woven into the main fabric of the
music, as if it were a melodic instrument (Eliyahu & Shvariov,
1998). Rhythm is taught viscerally through wordless singing of
the rhythm while physically tapping it upon the body. In the
16th century, the famous blind doctor of the Eastern world,
Da’ud al-Antaki, introduced medical applications for thythmic
modes, providing them with appellations that suggested their
major affects (Shiloach, 2000). The 10/8 eastern rhythm of
Semai has a certain tempo and is used to connect Easterners
to sadness. Sadness allows the listener to have a cathartic
experience, and this is considered joyful. For young Arab
mothers from rural villages, this particular rhythm was par-
ticularly useful for creating connection and allowed for support
in their ability to bond with their babies. The music, in this
case, was used for psychological purposes.

5. Melody

Given that there are so many interruptions in a hospital ward,
with many opportunities for distraction, the last element of
melody, sung wordlessly, with the other four elements can
bypass the intellect, connecting the essence or source of the
sound. Special healing music melodies based upon earlier ritual
were performed in hospitals in ancient times. Musical perfor-
mances were often given at the Mansuri Hospital in Cairo; one
of the designated expenditures was for troupes of musicians to
come each day and play for the patients. Patients suffering from
insomnia were placed in a separate hall; they listened to harmo-
nious music (Shiloach, 1993).

Conclusion

In a previous study, Arnon et al. (2006) showed that live music
is beneficial in relieving stress reaction in the NICU. There was
a significant reduction in heart rate, increased blood oxygen
saturation, and more relaxing behavior with live singing com-
pared to no music or recorded lullabies. In the current study,
analyzing the principles of wordless singing in developing an
efficient live music approach applicable to the NICU environ-
ment, we found the important elements to be (a) reducing noise
levels and creating a field of concentration and the ability for
the music to be heard; (b) focusing and connecting to silence,
using mainly long single notes; (c) using the monitor beeps
as a guide for note, pitch, and rhythm; (d) adjusting the rhythm
to the infant’s cultural background; (e) using female voice
accompanied by a musical instrument (i.e., harp); and (f) play-
ing a constant thythm on a frame drum from the Eastern world.

Furthermore, drawing upon ancient music elements and
using instruments common to both Eastern and Western
approaches to music allowed for mothers from Eastern and
Western cultures to be able to connect with it. Wordless singing
allowed for the music to be accessible, as there were no words
to provide for nonunderstanding of the language. It would be
helpful to have more research conducted on the use of wordless
voice. Research investigating the effect of specific rhythmic
applications could be helpful in instituting and revitalizing the
inherent power of sound into the modern-day hospital environ-
ment. Since there is little research that has been conducted on
the Eastern elements of music, it would be helpful to research
the physical implications of a long single note, sung or played
on a tradition instrument from the Eastern world, traditionally
used for this purpose. Showing health care professionals and
parents how to apply voice and rhythm with touch in bonding
with their infants could help to increase parent interaction in
the NICU as well as increase the human aspect of the hospital
environment.

Acknowledgments

Thanks to Angela Deger for the introduction to Gail Herson, who
shared the healing music vision. To Sunita Staneslow for healing
harp; to Anat Shapsa, Liat Forman, Rivka Regev, Sofia Bauer,



22

Music and Medicine 2(1)

Ita Litmanovitz, and Tzipora Dolfin for helping to complete the
research. To neonatal parents around the globe who contacted Voices
of Eden to share their success in using the music with their small
babies. Their feedback provided the inspiration for this project.

Declaration of Conflicting Interests

The authors declared no potential conflicts of interests with respect
to the authorship and/or publication of this article.

Funding

The healing music project and research was originally funded by the
Herson-Stirman Foundation.

References

American Academy of Pediatrics Committee on Environmental
Health. (2000). Noise: A hazard for the fetus and newborn. Pedia-
trics, 100, 724-727.

Amon, S., Shapsa, A., Forman, L., Regev, R., Bauer, S,
Litmanovitz, I., et al. (2006). Live music is beneficial to preterm
infants in the neonatal intensive care unit environment. Birth:
Issues in Perinatal Care, 33, 131-136.

Dunbrill, R. (2005). Archaecomusicology of the ancient Near East.
Victoria, BC, Canada: Trafford.

Eliyahu, P., & Shvariov, V. (1998). Introduction to the traditions of

classical music from the Eastern world [Translation from the
Hebrew]. Ramat Gan, Israel: Bar-Ilan University.

Evans, J. B., & Philbin, M. K. (2000). Facility and operations planning for
quiet hospital nurseries. Journal of Perinatology, 8(Pt. 2), S105-112.

Gilad, E. (2002). Noam—Healing lullaby music (Tracks 1-7). Avail-
able from www.cdbaby.com/gilad2

Kaminski, J. (1996). The effect of soothing music on neonatal beha-
vioral states in the hospital newborn nursery. Neonatal Network:
The Journal of Neonatal Nursing, 15(1), 45-54.

Loewy, J. V. (1995). The musical stages of speech: A developmental
model of pre-verbal sound making. Music Therapy, 13(1), 47-73.

Loewy, J. (2002). Song sensitation: How fragile we are. InJ. V. Loewy &
A.F.Hara (Eds.), Caring for the caregiver: The use of music and music
therapy in grief and trauma (pp. 33-42). Silver Spring, MD: AMTA.

Loewy, J. (2004). A clinical model of music therapy in the NICU. In
M. Noécker-Ribaupierre (Ed.), Music therapy for premature and
newborn infants (pp. 159-176). Gilsum, NH: Barcelona.

Loewy, J., Hallan, C., Friedman, E., & Martinez, C. (2005). Sleep/
sedation in children undergoing EEG testing: A comparison of
chloral hydrate and music therapy. Journal of Perianesthesia Nur-
sing, 20, 323-331.

Nocker-Ribaupierre, M. (2004). The mother’s voice: A bridge between
two worlds. In M. Nocker-Ribaupierre (Ed.), Music therapy for pre-
mature and newborn infants (pp. 97-111). Gilsum, NH: Barcelona.

O’Gorman, S. (2006). The infant’s mother: Facilitating an experience
of infant-directed singing with the mother in mind. British Journal
of Music Therapy, 20, 22-30.

Sekeles, C. (1996). Music: Motion and emotion—The developmental-
integrative model in music therapy. Saint Louis, MO: MMB Music.

Shenfield, T., Trehub, S., & Nakata, T. (2002). Salivary cortisol
responses to maternal speech and singing. Paper presented at the
International Conference on Infant Studies, University of Toronto.

Shiloach, A. (1993). The epistle on music of the Ikhwan al Safa. The
dimension of music in Islamic and Jewish culture (pp. 25-26)
Albany: State University of New York Press.

Shiloach, A. (2000). Jewish and Muslim traditions of music therapy.
In P. Horden (Ed.), Music as medicine: In The history of music
therapy since antiquity (pp. 100-127) Surrey, UK: Ashgate.

Shoemark, H. (2004). Family-centred music therapy for infants with
complex medical and surgical needs. In M. Nocker-Ribaupierre
(Ed.), Music therapy for premature and newborn
(pp. 141-157). Gilsum, NH: Barcelona.

Shoemark, H., & Dearn, T. (2008). Keeping the family at the centre of
family-centred music therapy with hospitalised infants. Australian
Journal of Music Therapy, 19, 3-24.

Standley, J. (2002). A meta-analysis of the efficacy of music therapy
for premature infants. Journal of Pediatric Nursing, 17, 107-113.

Stewart, K. (2009). PATTERNS—A model for evaluating trauma in
NICU music therapy: Part 2—Treatment parameters. Music and
Medicine, 1, 123-128.

Stewart, K., & Schneider, S. (2000). The effect of music therapy on
the sound environment in the neonatal intensive care unit. In J.
V. Loewy (Ed.), Music therapy in the NICU (pp. 85-100) New
York: Satchnote.

Symington, A. J., & Pinelli, J. (2006). Developmental care for promot-
ing development and preventing morbidity in preterm infants.
Cochrane Database of Systematic Reviews, Issue 2, Article No.
CD001814.

Trehub, S., & Nakata, T. (2001). Infant response to singing and talk-
ing: Mothers and strangers: Lullabies and play songs. Paper pre-

infants

sented at a Society for Research in Childhood Development,
Minneapolis, MN.

Trehub, S. E., Unyk, A. M., Kamentsky, S. B., Hill, D. S., Trainor, L.
J., Henderson, J. L., et al. (1997). Mothers and fathers—Singing to
infants. Developmental Psychology, 33, 500-507.

Turry, A. (2002). Don’t let the fear prevent the grief: Working with
traumatic reactions through improvisation. In J. Loewy & A.
Frisch-Hara (Eds.), Caring for the caregiver: The use of music and
music therapy in grief and trauma (pp. 44-52). Silver Spring, MD:
AMTA.

Bios

Eliana Gilad, master singing coach, is the founder of Voices of Eden
(www.VoicesofEden.com), composer of ancient healing and transfor-
mational music, author of two books, and producer of five CDs. She
performs, consults, teaches, and presents at major conferences and
events around the world.

Shmuel Arnon, MD, is the deputy head of the neonatal unit at Meir
Medical Center, Kfar-Saba, Israel, and a lyric tenor cantor performing
in major synagogues and concert halls around the world.




<<
  /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


