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Pain management is an important, but
often overlooked, aspect of neonatal

care. A consequence of the increased
survival rate of extremely preterm infants
is a rise in the number of painful
procedures that they endure. One study
showed that neonates experience an
average of 10 painful procedures per day of
hospitalisation, with a range of 0-51
procedures1. The pathways responsible for
conducting pain signals to the brain are
developed by 20 weeks’ gestation, but the
inhibitory pathways do not mature until
the last trimester of pregnancy2-4. This may
increase the pain sensitivity of infants born
prematurely and make them more
susceptible to pain1,5-11. Untreated pain can
adversely affect both the short-term and
long-term outcomes of infants8,12-20. 

Although there is plenty of literature on
the management of acute pain, there is
much less for the management of ongoing
pain, for example when infants are
ventilated. Not only are there ethical
considerations for infants suffering pain,
there is evidence to support adequate
analgesia in reducing long-term morbidity,
as it is suggested that pain suffered during
the neonatal period is associated with
adverse behavioural and neuro-
developmental outcomes12,20. Accurate
recognition of pain in a neonate can ensure
more appropriate use of analgesics
therefore reducing morbidity, mortality
and limiting potential side effects.

Infants rely entirely on their caregivers
for assessment and management of their
pain. Current methods of assessing
neonatal pain include behavioural cues and
physiological markers (eg heart rate,
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1. It is possible to implement a system for

assessment and management of
ongoing pain.

2. Ventilated infants can be assessed
using the N-PASS pain assessment tool.

3. With a proper pain assessment tool in
place, the possible side effects
associated with pharmacological
analgesia can be avoided.

oxygen saturations). Many neonatal units
do not have a pain assessment protocol;
according to a survey conducted in 2005,
less than 20% of the neonatal units in the
UK have a pain assessment protocol21.
Moreover there are few validated pain-
assessment tools suitable for evaluating
pain in infants who are ventilated or
experiencing long-term pain.

Management of pain in preterm infants
remains controversial. Both pharma-
cological and non-pharmacological (eg
developmental care strategies) tools of pain
control are currently in use in neonatal
units. Even though pain relief is provided
after surgery, daily routine procedures are
still carried out without any form of pain
control22-27. Generally there does not appear
to be any consensus among clinicians with
regard to the best means of managing pain
in neonates. A lot of anxiety still exists with
regard to the use of drugs like opiates in
neonates, mainly arising from fear about
their side effects and uncertainty about
long-term effects on neurodevelopmental
outcomes. More recently, attention has
focused on individualised developmental
care programmes to help with the
evaluation and management of pain and
discomfort28-29. Striking a balance between
effective pain relief and avoidance of
serious adverse effects from analgesics is a
major challenge for caregivers30. Among the
drugs used for pain relief, morphine is one
of the most commonly used medicines in
all age groups.

Aim and methodology
This study was prompted by a general
concern in the authors’ tertiary neonatal
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unit about the routine use of morphine for
managing pain and discomfort in vent-
ilated preterm infants without the use of a
pain-assessment tool, possibly leading to
an increased use of inotropes. The aim of
the project was to rationalise the use of
morphine as an analgesic in ventilated
preterm infants by instituting a validated
pain assessment scoring system without
compromising the mortality and
morbidity in this group of infants.

A structured and systematic approach to
management of pain in very low birth-
weight (VLBW, <1,500 grams) ventilated
preterm infants called PMP (pain
management project) was introduced in
the neonatal unit. Its implementation was
approved by the local guidelines group and
education sessions on using the tool were
implemented for all nursing and medical
staff, with refreshers at the start of every
shift and at every medical induction.
Nursing documentation of N-PASS
(neonatal pain, agitation and sedation scale
scores) was audited following this training
period to ensure assessment was robust.

In order to see the effect of PMP, a
retrospective observational study was
carried out in which pain management

Ventilated infants were assessed using N-
PASS (TABLE 1) every four hours. N-PASS
was selected as the assessment tool because
it is the only tool that measures ongoing, as
well as acute pain and sedation, and is
adjusted for gestational age.

If any of the infants scored >4 on the
scale, a systematic comfort check and/or a
medical check (TABLE 2) was carried out.
The nurse looking after the infant at that
time carried out the comfort check. All
points were checked and changes
implemented if problems were identified.
A thorough medical check was performed
if the comfort check did not identify any
iatrogenic cause leading to pain or
discomfort in the infant. If any problems
were identified, an attempt to resolve them
was made and use of analgesia was
reviewed. For infants scoring less than 0 on
N-PASS, analgesia was reduced. The dose
of analgesia was increased (or started) if
the N-PASS score was >4 with normal
comfort and medical checks on at least two
occasions, four hours apart.

Results
The mean gestational age and birthweight
comparison between Groups 1 and 2 can

practices and interventions were reviewed
before and after the introduction of PMP.
Medical records of ventilated preterm
infants with a birth weight <1,500g born
six months before (June to December
2004) the introduction of PMP (Group 1,
n=35) and six months after (June to
December 2005) introduction (Group 2,
n=35) were reviewed retrospectively.
Infants who received any muscle relaxants
and those with missing data were excluded
from the analysis. The local research and
development committee approved the
study. Data collection included:
■ infant demographics (birth weight,

gestational age and gender)
■ morphine use (infusion and bolus)
■ duration of ventilation
■ inotrope use in the first 14 days of life
■ cranial ultrasound findings (normal or
≥ grade 2 haemorrhage based on Papile
classification31) and mortality. 

Pain management project (PMP)

The authors’ neonatal unit has an
established individualised developmental
care programme derived from the
Newborn Individualised Developmental
Care and Assessment Program (NIDCAP).

Assessment
criteria

Sedation Normal Pain/agitation

-2 -1 0 1 2

Crying
irritability

No cry with painful
stimuli 

Moans or cries
minimally with painful
stimuli 

Appropriate crying

Not irritable 

Irritable or crying at
intervals

Consolable 

High pitched or silent-
continuous cry 

Inconsolable 

Behaviour state No arousal to any
stimuli

No spontaneous
movements 

Arouses minimally to
stimuli

Little spontaneous
movement 

Appropriate for
gestational age 

Restless, squirming 

Awakens frequently 

Arching, kicking

Constantly awake or
arouses minimally/no
movement (not
sedated) 

Facial
expression

Mouth is lax

No expression 

Minimal expression
with stimuli 

Relaxed

Appropriate

Any pain expression
intermittent 

Any pain expression
continual 

Extremities
tone

No grasp reflex

Flaccid tone 

Weak grasp reflex

↓ muscle tone 

Relaxed hands and
feet

Normal tone

Intermittent clenched
toes, fists, or finger
splay 

Body not tense 

Continual clenched
toes, fists, or finger
splay 

Body is tense 

Vital signs
(BP, HR, RR,
SaO2)

No variability with
stimuli 

Hypoventilation or
apnoea 

<10% variability from
baseline with stimuli 

Within baseline or
normal for gestational
age 

↑ 10-20% from
baseline

SaO2 76-85% with
stimulation – quick ↑

↑ >20% from baseline 

SaO2 ≤75% with
stimulation – slow ↑

Out of synchrony with
ventilator

TABLE 1  Neonatal pain, agitation and sedation scale scores (N-PASS), taken from Hummel and Puchalski38. Key: BP = blood pressure, HR = heart
rate, RR = respiratory rate, SaO2 = oxygen saturation. 
Starting score (weighting score for prematurity): <28 weeks’ gestation/corrected age = +3; 28-31 weeks’ gestation/corrected age = +2;
32-35 weeks’ gestation/corrected age = +1. 



be seen in TABLE 3.  
Morphine was used less frequently

(p<0.001) in infants assessed by N-PASS, ie
after the introduction of PMP. This was
independent of birth weight and gestational
age. The likelihood of infants who were
assessed by N-PASS receiving morphine
was 0.122 of that of infants who were not.
It was noted that the post PMP group were
generally bigger babies, although even
when taking this into account the overall
impact of implementing PMP was still
significant for reducing morphine use.

It was also observed that the infants who
received morphine were more likely to
receive inotropes (number needed to treat
= 6, number needed to harm = 3). Twenty-
seven out of 35 babies needed inotropes

when morphine was used, compared to
five out of 35 babies when no morphine
was used (p=0.001) (TABLE 3). For those
who did not receive morphine, the
likelihood of having inotropes was 0.045 of
that of infants who did receive morphine.

Although the babies in Group 2 weighed
more, the median duration of ventilation
was significantly longer in the pre-PMP
group (96 vs 40 hours, p=0.04) and there
were no significant differences in mortality
and length of hospital stay between the two
groups. There were also no significant
differences in cranial ultrasound findings
(TABLE 3). The lack of any statistical
difference in mortality and cranial
ultrasound findings may be due to small
sample size.

Discussion
Infants on the neonatal unit are often
exposed to a considerable amount of
noxious and painful stimuli. Based on
various physiological and behavioural
indicators, more than 40 different pain
assessment scores are in use worldwide32.
Many use similar criteria, although no gold
standard exists. There are fewer scales for
evaluating ongoing pain, the most
commonly cited being the French EDIN
(Échelle Douleur Inconfort Nouveau-Né,
neonatal pain and discomfort scale)33 and
N-PASS34. N-PASS has the advantage in
that it can be used to assess the degree of
sedation as well as agitation and applies to
both term and preterm infants. There is
emerging evidence to suggest that N-PASS
is also a reliable tool for assessing acute
pain in infants at 0-30 days and 23-40
weeks’ gestation13. However both the EDIN
and N-PASS scales have unproven
construct validity for pain32. 

N-PASS uses the physiological indicators
of heart rate, respiratory rate, blood
pressure and oxygen saturation as well as
behavioural cues of crying, irritability,
behavioural state and tone of extremities
(TABLE 1). Studies have validated the use of
N-PASS as a reliable assessment tool for
neonatal pain and sedation, comparing the
score with the premature infant pain
profile (PIPP)13,34. The main advantage of
this score,and the reason for its selection as
the assessment tool for this study, is that it
is the only tool to measure ongoing and
acute pain and sedation, with a score
adjusted for gestational age.

In this study, a threshold of >4 on two
occasions, four hours apart, was set as the
cut-off to increase the analgesia, as most of
the ventilated babies were under 28 weeks’
gestation and therefore would have started
with an initial score of +3 (<28 weeks at
birth) or +2 (between 28 and 31 weeks’
gestation at birth). 

N-PASS is a useful tool in assessing
infant behaviour but requires staff training
so that discomfort can be identified early.
It is paramount that all staff involved in the
care of the neonates have regular training
to ensure a robust standardised approach
to pain assessment. Before introducing the
scoring system on the neonatal unit, all
staff underwent training on the use of the
N-PASS score.

For many years morphine has been used
as one of the first line drugs to control pain
in adults. It is often used on neonatal units
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Comfort check Medical check 

Wet/soiled nappy/bedding Airway: obstructed ETT/dislodged ETT

Position (eg twisted/trapped limb/retracted
shoulders)

Airway compromised by head position

Baby struggling to change position Airway blocked by large nasal prongs

Noise: excessive background or peak noise Abnormal movements: seizures

Noise: from high CPAP pressure (needs
medical review)

Breathing: irregular, inadequate MAP

Light: direct light in face, flickering, frequent
variations 

Breathing: pneumothorax

Bedding: rough, lumpy Breathing: grunting/fast, needs more
assistance

Lack of supportive boundaries Circulation: poor, due to sepsis, shock

Movements too restricted Cold or hypothermic baby

Baby naked Digestion: reflux

Many sleep interruptions Digestion: NEC

Abrupt handling Digestion: perianal/nappy rash

Hunger Dislodged NG tube

Response to soothing strategies (eg soothing
voice): grasping, still holding, bracing,
sucking

Distended abdomen: gaseous

Drug withdrawal, neonatal abstinence

Drug: rapid withdrawal of morphine

Temperature: hyperthermic baby

Trauma: IV extravasation

Trauma at birth following forceps/ventouse
delivery

Trauma: ischaemic injury to extremities/
fingers/toes

Trauma: fractures

TABLE 2  An example of the comfort and medical checks – the potential causes of discomfort to
be excluded/addressed (not applicable to every baby). Key: CPAP = continuous positive airway
pressure, ETT = endotracheal tube, MAP = mean airway pressure, NEC = necrotising
enterocolitis, NG = nasogastric, IV = intravenous. 



for moderate to severe pain when babies
are unwell and needing invasive and
intensive support. This is important as
there is evidence that adequate pain
control can improve clinical outcomes after
surgery and decrease mortality28. In many
neonatal units morphine is routinely
prescribed when babies are ventilated in
order to provide relative comfort while
intubated, as was practised on the local
unit prior to the introduction of PMP.
However, along with its obvious beneficial
effects of pain relief and sedation,
morphine can also cause significant side
effects. Acute side effects of morphine
include:
■ respiratory depression
■ hypotension
■ bradycardia
■ seizures
■ constipation due to reduced

gastrointestinal mobility 
■ urinary retention35. 

Debate continues over the use of
morphine in neonates, stemming from
anxieties about its short-term side effects

and uncertainty about long-term
neurodevelopmental outcomes. Long-term
use in neonates can lead to dependence.
Two large randomised controlled trials
have looked at the use of intravenous
morphine as a potential means of reducing
poor neurologic outcome in preterm
neonates receiving mechanical ventilation.
One recent study showed that morphine
has no apparent analgesic effect and does
not alter the neurological outcome35. In
another study, morphine use reduced pain
scores slightly but did not improve
neurological outcomes36. In the study
presented here, there is suggestion of a
short-term benefit of reducing the use of
morphine, however long-term benefits
were not seen. 

Systematic checking for cause of
discomfort is obviously a sensible strategy
to prevent the injudicious use of
medication. Successfully reducing
medication depends on how skilled staff
are at identifying what makes an infant
comfortable and ensuring that the whole
care giving approach is individualised to

maximise an infant’s comfort by protecting
it from environmental stressors. All staff in
the unit had some training in the
implementation of individualised
developmental care strategies. Systematic
checking ensures that medication is not
just prescribed on the basis of signs
presented, but also that the source of pain
is identified and treated correctly. Since the
introduction of PMP, the staff have
become confident in accurately identifying
infants that need any form of pain relief.

The observation that morphine was used
statistically less often in infants assessed by
N-PASS, suggests that adequate assessment
allowed rationalisation of the use of opiate
analgesia. The number of infants who
received morphine after the introduction
of PMP was lower when compared to pre-
introduction of PMP. The reduction in the
use of morphine reduced the median
duration of ventilation and did not seem
to have any adverse effects on duration of
stay in the hospital, abnormal cranial
ultrasound scans and mortality. 

The primary aim of developing an
effective, structured and practical way of
assessing pain and rationalising the use of
morphine in ventilated preterm infants was
achieved, although there remain some
limitations to this study. There is a
possibility that in this study pain may have
been underscored. In addition it is possible
that staff were biased towards
underscoring, as they were clearly aware
that the purpose of scoring was not just to
ensure comfort but also to reduce
medication. There is also a risk that if
decisions about pain management are
dependent on rigid routine pain scoring at
set intervals, infants could endure many
hours of pain without adequate treatment,
which might have been given had intuitive
observations been followed. It should also
be pointed out that the sedation part of the
scale also covers behaviours that indicate
conditions in which pain may still be a
related factor, such as sepsis. The fact that
an infant does not show behavioural signs
of pain does not necessarily indicate that
the baby is not experiencing pain or
discomfort. In a study comparing
behavioural response to a painful stimulus
with cortical activity measured with infra-
red spectroscopy, facial expression was
most closely associated with the cortical
response, however some infants responded
inconsistently and sometimes failed to
show a change in facial expression37.

Group 2 infants were ventilated for
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Group 1, prior to
N-PASS (n=35)

Group 2, following
introduction of N-PASS

(n=35)

P value

Ventilated babies 35 35 NS

Male 16 17 NS

Female 19 18 NS

Mean gestation (range) 26.2 weeks
(24-29 weeks)

26.8 weeks
(23-29 weeks)

0.257

Mean birthweight (range} 870g
(460-1,035g)

980g
(520-1,500g)

0.816

Number of babies receiving
morphine

29 6 0.001

Mean duration of morphine
(SEM)

87.8 hours
(14.6)

73 hours
(14.2)

Number of babies receiving
inotropes

22 10 0.001

Median duration of
ventilation (25th quartile-
75th quartile)

96 hours

(40.5-189)

40 hours

(12-114)

0.04

Normal cranial ultrasound on
Day 1

17 20 NS

Grade 2 and above 8 5 NS

Normal cranial ultrasound at
discharge

14 18 NS

Outcome Discharged 
home/transfer

27 33 NS

Death 8 2 NS

TABLE 3  The different outcome parameters between Groups 1 and 2. Key: SEM = standard error
of the mean, NS = not significant.



shorter periods, given less inotropes and
less morphine. It could be argued that this
group of babies was simply less sick in the
first place however, there were no clinically
significant differences between the two
groups implying that the use of less
morphine and less inotropes was related to
pain management awareness, which has
now become a part of care for all ventilated
babies on the unit.

Conclusion
It is possible to implement a pain
management strategy without
compromising the care of VLBW
ventilated infants. Using non-
pharmacological strategies and systematic
elimination of possible sources of
discomfort, it is possible to rationalise the
use of opiates in the preterm population.  

The success of this project was
dependent on multidisciplinary team
involvement to facilitate understanding of
infant behavioural cues and use of
appropriate comfort measures, however
replicating these results will depend on
ongoing training and assessment of staff
involved in the care of these vulnerable
infants. Further studies to look at the
longer-term implications of rationalising
morphine use are indicated. 

Hopefully this article will encourage
other neonatal units to consider and
implement pain management as an
important aspect of neonatal care. The use
of pain assessments during vulnerable
periods of life in order to minimise the use
of analgesic drugs should be considered as
an advance in neonatal care.

Acknowledgement
The authors would like to thank the
neonatal nursing and medical staff for
their valuable contributions to this report.

References
1. Johnston C.C., Stevens B.J., Yang F., Horton L.

Differential response to pain by very premature

neonates. Pain 1995;61:471-79.

2. Anand K.J., Carr D.B. The neuroanatomy,

neurophysiology, and neurochemistry of pain,

stress, and analgesia in newborns and children.

Pediatr Clin North Am 1989;36:795-822.

3. Fitzgerald M. Development of pain mechanisms. 

Br Med Bull 1991;47:667-75.

4. Fitzgerald M. The development and plasticity of

peripheral and central connections of primary

sensory neurons. Restor Neurol Neurosci 1993;5:8-9.

5. Craig K.D., Whitfield M.F., Grunau R.V. et al. Pain in

the preterm neonate: behavioural and physiological

indices. Pain 1993;52:287-99.

6. Franck L.S., Greenberg C.S., Stevens B. Pain

assessment in infants and children. Pediatr Clin

North Am 2000;47:487-512.

7. Giannakoulopoulos X., Teixeira J., Fisk N., Glover V.

Human fetal and maternal noradrenaline responses

to invasive procedures. Pediatr Res 1999;45:494-99.

8. Gunnar M., Quevedo K. The neurobiology of stress

and development. Annu Rev Psychol 2007;58:

145-73.

9. Johnston C.C., Stevens B., Yang F., Horton L.

Developmental changes in response to heelstick in

preterm infants: a prospective cohort study. Dev

Med Child Neurol 1996;38:438-45.

10. Smith R.P., Gitau R., Glover V., Fisk N.M. Pain and

stress in the human fetus. Eur J Obstet Gynecol

Reprod Biol 2000;92:161-65.

11. Vanhatalo S., van Nieuwenhuizen O. Fetal pain?

Brain Dev 2000;22:145-50.

12. Anand K.J. Pain, plasticity, and premature birth: a

prescription for permanent suffering? Nat Med

2000;6:971-73.

13. Anand K.J., Aranda J.V., Berde C.B. et al. Summary

proceedings from the neonatal pain-control group.

Pediatrics 2006;117:S9-S22.

14. Fitzgerald M., Walker S.M. Infant pain

management: a developmental neurobiological

approach. Nat Clin Pract Neurol 2009;5:35-50.

15. Grunau R.E., Oberlander T.F., Whitfield M.F. et al.

Demographic and therapeutic determinants of pain

reactivity in very low birth weight neonates at 32

weeks’ postconceptional age. Pediatrics 2001;107:

105-12.

16. Grunau R. Early pain in preterm infants. A model of

long-term effects. Clin Perinatol 2002;29:373-94,

vii-viii.

17. Grunau R.E., Holsti L., Peters J.W. Long-term

consequences of pain in human neonates. Semin

Fetal Neonatal Med 2006;11:268-75.

18. Hall R.W, Kronsberg S.S., Barton B.A. et al.

Morphine, hypotension, and adverse outcomes

among preterm neonates: who’s to blame?

Secondary results from the NEOPAIN trial. Pediatrics

2005;115:1351-59.

19. Klein V.C., Gaspardo C.M., Martinez F.E. et al. Pain

and distress reactivity and recovery as early

predictors of temperament in toddlers born

preterm. Early Hum Dev 2009;85:569-76.

20. Porter F.L., Grunau R.E., Anand K.J. Long-term

effects of pain in infants. J Dev Behav Pediatr

1999;20:253-61.

21. Redshaw M., Hamilton K. A. Survey of Current

Neonatal Unit Organisation and Policy. Oxford:

National Perinatal Epidemiology Unit, 2005

[Online]. Available from: www.npeu.ox.ac.uk/

downloads/files/reports/Bliss-Final-Report.pdf

[Accessed 10 Dec 2013].

22. Bauchner H., May A., Coates E. Use of analgesic

agents for invasive medical procedures in pediatric

and neonatal intensive care units. J Pediatr 1992;

121:647-49.

23. Fernandez C.V., Rees E.P. Pain management in

Canadian level 3 neonatal intensive care units. Can

Med Assoc J 1994;150:499-504.

24. Franck L.S. A national survey of the assessment and

treatment of pain and agitation in the neonatal

intensive care unit. J Obstet Gynecol Neonatal Nurs

1987;16:387-93.

25. Johnston C.C., Collinge J.M., Henderson S.J., Anand

K.J. A cross-sectional survey of pain and

pharmacological analgesia in Canadian neonatal

intensive care units. Clin J Pain 1997;13:308-12.

26. McLaughlin C.R., Hull J.G., Edwards W.H. et al.

Neonatal pain: a comprehensive survey of attitudes

and practices. J Pain Symptom Manage 1993;8:7-16.

27. Tohill J., McMorrow O. Pain relief in neonatal

intensive care. Lancet 1990;336:569.

28. Als H., Duffy F.H., McAnulty G.B. Effectiveness of

individualized neurodevelopmental care in the

newborn intensive care unit (NICU). Acta Paediatr

Suppl 1996;416:21-30.

29. Symington A., Pinelli J. Developmental care for

promoting development and preventing morbidity

in preterm infants. Cochrane Database Syst Rev

2000:CD001814.

30. Batton D.G., Barrington K.J., Wallman C. Prevention

and management of pain in the neonate: an

update. Pediatrics 2006;118:2231-41.

31. Papile L.A., Burstein J., Burstein R., Koffler H.

Incidence and evolution of subependymal and

intraventricular hemorrhage: a study of infants with

birth weights less than 1,500 gm. J Pediatr

1978;92:529-34.

32. Ranger M., Johnston C.C., Anand K.J. Current

controversies regarding pain assessment in

neonates. Semin Perinatol 2007;31:283-88.

33. Debillon T., Zupan V., Ravault N. et al. Development

and initial validation of the EDIN scale, a new tool

for assessing prolonged pain in preterm infants.

Arch Dis Child Fetal Neonatal Ed 2001;85:F36-41.

34. Hummel P., Puchalski M., Creech S.D., Weiss M.G.

Clinical reliability and validity of the N-PASS:

neonatal pain, agitation and sedation scale with

prolonged pain. J Perinatol 2008;28:55-60.

35. Simons S.H., van Dijk M., van Lingen R.A. et al.

Routine morphine infusion in preterm newborns

who received ventilatory support: a randomized

controlled trial. JAMA 2003;290:2419-27.

36. Anand K.J., Hall R.W., Desai N. et al. Effects of

morphine analgesia in ventilated preterm neonates:

primary outcomes from the NEOPAIN randomised

trial. Lancet 2004;363:1673-82.

37. Slater R., Cantarella A., Franck L. et al. How well do

clinical pain assessment tools reflect pain in

infants? PLoS Med 2008;5:e129.

38. Hummel P., Puchalski M. N-PASS [Online], 2000.

Available from: www.learningace.com/doc/

1394934/fe7c64246b91be8ec0862058f2a74d98/

npass_scale [Accessed 9 Dec 2013]. 

C L I N I C A L  P R A C T I C E

34 V O L U M E  1 0  I S S U E  1   2 0 1 4 infant



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated v2 \050ECI\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.3
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /ENU ([Based on '[High Quality Print]'] Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks true
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        8.503940
        8.503940
        8.503940
        8.503940
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MarksOffset 6
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
    <<
      /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
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


