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Abstract

All healthy human beings feel pain and they express it in different ways. Some researchers elaborate that the
newborns don’t feel pain, because they have immature brain, and the transmission of the stimuli is not complete
or strong. But, evidence was presented that they do feel pain reacting with behavioral and physiological
changes. The objective of this study was to assess the importance of facial expression, with the regard to
procedural pain during heel prick and to assess the time for recovery after the procedure. The score for facial
expression was compared to the objective parameters as pulse rate and oxygen saturation on room air. In the
study were included healthy, term newborns, and the pain was assessed following strong recommended
instructions. As baseline facial score was considered state of relaxed fed newborn. Although expected, the score
for facial expression was the highest during heel prick (2,9/3), but it was even higher for physiological
parameters (3,8/6), and longer time was needed for recovery (more than 15 minutes), for the physiological
parameters (1,8/6). Surprising result was the score for both facial expression and physiological parameters
during preparing for heel prick, thus meaning that even in that period the newborn experiences pain. These
results are based on small group of newborns, but nevertheless, it is strongly recommended to consider neonatal
pain, assess it and apply evidence based management of procedural pain, due to the results of long term adverse
effects on neurobehavioral development of the infant.
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1. Introduction

By definition, pain means "...an unpleasant sensory and emotional experience associated with actual or
potential tissue damage or described in terms of such damage" according to the International Association for the

Study of Pain (IASP) [1].

According to this definition, it comes that neonatal pain cannot be assessed and registered, because newborns
cannot verbally express it. Therefore, pain in newborns is often unrecognized and undertreated [2]. Looking this
definition and treatment of newborns, it could be perceived that it is the root of the common misconception and
myths concerning neonatal pain. Some researchers argue that the newborns do not feel pain for many
physiological reasons, mainly because their too immature nervous system. This false premise lies in the
misbelief that newborns do not have the neurological substrate for the perception of pain because of lack of
myelination, incomplete pain pathways from the periphery to the cortex, or immaturity of the cerebral cortex.
Some of the researchers assume that even if newborns do feel pain, they cannot remember it, or even if they feel
or remember pain, it doesn't cause them harm [3]. Such beliefs were supported with the fear of giving local or

systemic analgesia or anesthesia, considering them more dangerous than the harm caused by the pain [4, 5].

The main authors who have argued opposite of this premise, were Anand and Hickey [6] who have published
many papers and have proved that the newborn babies can feel and express pain. An assessment of pain
in babies relies mostly on observing facial expression and behaviors [7]. Their revolutionary work strongly
supported the need for development of pain assessment tool (PAT). But still, pain assessment is not an exact
science. To lessen the guesswork, pain assessment tools, which are generally checklists of possible pain
indicators, take into account behavioral, physiological, and contextual measures [8]. It is very difficult to study
the neuronal anatomy and chemistry, and it makes difficult to explain the mechanism and expression of the
neonatal pain [9,10].

The evidence coming out from the American Academy of Pediatrics has shown that at birth, a neonate has
developed the neural pathways for nociception and for experiencing pain, but the pain responses of a newborn
baby is not simply a copy or immature version of that of an adult [11]. Neuroanatomical components and

neuroendocrine systems are sufficiently developed to allow transmission of painful stimuli in the neonate [12].

Compared with older age groups, newborns may experience a greater sensitivity to pain and are more
susceptible to the long-term effects of painful stimulation. The nerves of young babies respond more readily to
noxious stimuli, because the neonatal threshold for sensitisation is decreased. Sensitisation refers to the
phenomenon that a noxious event increases the sensitivity of the nociceptor system to another such event — or to
a much milder or even entirely non-noxious event. The experience of severe pain to a mildly painful stimulus is
called hyperalgesia, and pain in response to a stimulus which would normally not be painful is called allodynia
[13]. This happens in adults and babies, but in babies this occurs more quickly and the sensitised area is larger

than in adults, for the same initial stimuli [14].

The pathways that descend from the brain to the spinal cord are not well developed in the newborn, so the
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ability to reduce or inhibit nociception via central brain mechanisms is limited. A lack of behavioral responses

(including crying and movement) does not necessarily indicate a lack of pain [5].

And at the end, considering many other reasons which probably still need to be discovered, a noxious event
which appears minor to adults, can have unexpectedly widespread effects in the baby’s nervous system; it is
sensed more intensely and potentially more diffusely than it would be in the adult, thus causing more deleterious

effects on the neonatal health and wellbeing [15].

Newborns are as sensitive to pain as adults, and preterm newborns are even more sensitive to pain.
Neurotransmitters in the dorsal horn of the spinal cord are associated with nociception and increased
somatosensory excitability in the preterm spinal cord. On the other hand, neurotransmitters in descending
inhibitory nerve fibers are only present at term. Thus, there is diminished inhibition of pain in premature infants
[16,17,18].

Unless more powerful tools of functional neuroimaging to use while studying neonates are designed, the
practically used modes of detecting neonatal pain could be developed as indirect tests, from activation of
nociceptor nerve pathways, by biochemical changes, by changes seen during functional neuroimaging, or by
physiological and behavioral assessments.

Recent years more evidence regarding neonatal pain comes, and therefore the assessment tools are improved a
lot compared with the first developed [19]. All assessment tools have advantages and disadvantages, and
different strength of sensitivity and specificity due to the difference in scaling up, and assessing the strength of
pain. Searching the literature, it is evident that there is a lack of information, especially clinical results of
neonatal experience of pain. Expressing pain during a heel prick is an example of a normal response to a
noxious event. Not expressing pain in such a situation may be of more concern, indicating that something is
wrong with the either peripheral or central nervous system. Sometimes, inappropriate expression of pain may

occur in severely ill or very painful infants which could lead the newborn in shock.

2. Purpose of the research

Almost all assessment tools has not confirmed high reliability rate. Therefore, there were only few objectives for
this study, as follows:

1) To assess the facial expression in newborns as a result of a painful procedure (heel prick) applied as a
routine procedure in neonatal period,;

2) To find correlation between the level of facial expression and two physiological objective indicators
(heart rate and oxygen saturation measured by pulse oximetry);

3) To assess the time for recovery after the painful experience of the heel prick as a painful procedure.

3. Material and methods

The design of the study is first of its kind within the Region, thus expected to get useful information. The study
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was conducted prospectively. For the purpose of the study, 200 healthy newborns successively born at the
University Clinic for Gynecology and Obstetrics and admitted to the Department of Neonatology were assessed.
The investigation was performed in the period beginning of March up to the end of June 2014. All newborns
were treated according to the currently adopted and officially approved Clinical Guidelines respectively to their
health status. Informed consent was obtained by the parents, although no harmful procedure was performed, but

observation and non-invasive pulse oximetry.

Inclusion criteria:

-healthy term neonates admitted to nursery for healthy newborns or observational unit;

Exclusion criteria:

-preterm neonates

-newborns admitted to intensive or post intensive care (critically ill newborns or neurologically damaged ones,

who have different expression of pain);

-absent informed consent by the parents

As painful procedure heel prick was applied for thyroid screening, a procedure that belongs to the routine care
of the newborn.

For the purpose of the study, one neonatologist was trained for assessment. Almost all types of assessment tool
contain facial expression of the pain, but some of them include physiological signs which are very important and
on the other hand difficult to assess. In our study, measuring of heart rate and blood oxygen saturation was
measured as objective signs of suffering.

After the review of the available pain assessment tools, as the most appropriate was considered BPSN- Bernese
Pain Scale for Neonates, because is user friendly, can detect subtle signs of uncomfort, and has high intra-rater
and inter-rater reliability.

The major limitation of the study is the unavailability and ethically inappropriate laboratory testing for the level
of Cortisol, Catecholamine, Glucagon, and Insulin, proven as biochemical markers for pain and stress in
otherwise healthy term newborns for research purposes. This limitation actually exists in many other researches

even in developing Pain Assessment Tools, an issue that reduces the reliability of the tool.

The BPSN contains 9 items, each scored 0-3 points: 3 physiologic (heart rate, respiratory rate, and oxygen
saturation and 6 behavioral (grimacing, body movements, crying, skin color, sleeping patterns, consolation
items.

Initial psychometric testing of the BPSN demonstrates good construct validity with differentiation between

painful and non-painful procedures, i.e. intrarater reliability r= 0.98-0.99 and inter-rater reliability correlation
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coefficients r= 0.86-0.97

For the purpose of the study, in the Department were assessed facial expression and confirmation of
physiological discomfort heart rate and oxygen saturation measured with pulse oximetry (Nelcor pulsoximeter
neonatal). (Table 1)

Table 1: Assessed parameters for expressing neonatal pain

Parameter/score 0 1 2 3

Facial expression

Eyebrow bulge with | Relaxed face Light eyebrow | Eyebrow  bulge | Eyebrow  bulge

eye squeeze bulge with eye squeeze with eye squeeze

Physiological parameters

Changes of heart rate | Puls of 100 Puls >100 Puls >110 Tachycardia >120
Oxygen saturation on | >95% 90-95% 85-90% <85%
room air

As baseline value was considered the state of the newborn assessed 10 min after feeding (breastfeeding starts in
delivery room or feed in the Unit) in 200 term newborns, considering this period as the most pleasant one, and

as baseline pain score;

Treatment period comprised heel prick, as part of the routine care for thyroid screening of the newborn, a
procedure that consists of two preparatory steps: warming of the foot with a warm towel (contact) and capillary

blood sample from heel (taken by lance).

The assessment of the facial expression and physiological parameters was performed during the procedure, and
the same done (facial expression, heart rate and oxygen saturation) 15 minutes after the procedure. The last
assessment was performed 15 minutes after the procedure, and it was standard time given for recovery after the

painful procedures.

Total of n = 800 observations (analyses) were performed. All neonates were observed and scored after feeding,
during the warming of the feet, while a routine capillary blood sample was taken and 15 minutes after the blood

sample was taken.

Descriptive methods in statistics were applied.

The observation and assessment of variables (either facial expression or physiological) consisted of observation
of the neonate for 15-30 seconds for the facial expression. The neonate was scored for each of the facial and

physiological parameters.
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4, Results

The baseline characteristics of the included neonates are presented in Table 2, and it is obvious that all included
newborns had stable physiological and anthropometric parameters, therefore there was no doubt that any of
them had some level of pain because of difficult delivery. The baseline characteristics for pain assessment are
measured in stable condition, fed and breathing room air. The score is driven out of the BPSN scale for pain

assessment in newborns.

Table 2: Characteristics of the included newborns

Caracteristic of the patients Healthy newborns
Birth weight (g) 3050+126
Gestational age (weeks) 39+0.3
Male neonates 53%
Female neonates 47%
Vaginally born 67%
Born by caesarean section section 33%
Average Apgar score in 1% minute 7,5+0,2
Average Apgar score in 5" minute 8,740,3
Baseline score of facial expression 0,6+0,03
Baseline score of physiological parameters | 0,4+0,04

The parameters of the chosen assessment tool were assessed in included patients and assessed as baseline
parameters (prior to procedure), during preparation, during application of the procedure, and 15 minutes after

the procedure, calculating the recovery of the facial expression core and physiological parameters.

The neonates had their baseline pain score of 0,6/3 for facial expression, and 0,4/6 for physiological indicators.

It shows that they didn’t experience pain prior this procedure.

None of the assessors could expect to get pain score of zero, because during the first 6 hours of life newborns
are exposed to many actions in order to manage their extra uterine adaptation: drying the skin, cleaning vernix,
bringing to the mother for skin-to-skin contact, first breastfeeding, etc. Although some of them are pleasant
ones, they influence the alertness and physiological processes. Sometimes, it depends on the manner how the

midwives treat the babies, gentle or in a rush.

The score for both, facial expression and physiological parameters, are presented on Table 3.
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Table 3: The facial and physiological changes during heel prick in healthy term newborns

Average score Baseline score warming of the | capillary  blood | 15 min after the
foot with a warm | sample from heel | procedure (blood
towel (contact), (lance) sample has been
taken)

Facial expression
Eyebrow buldge with | 0,6+0,03 1,6+ 2,9+ 1,5+

eye sqweeze

Physiological parameters

Changes of heart rate 0,3+0,03 1,940,01 2,2+0,02 1,1+0,03
Oxygen saturation on | 0,1+0,04 1,6+0,02 1,6+0,01 0,7+0,02
room air

Physiological score 0,4+0,04 3,5+0,02 3,8+0,01 1,8+0,03

The facial expression score after the heel prick in each stage showed specific pattern of pain experience and
needed longer time for recovery than expected. The procedure of heel prick routinely is applied 48 hours after
the birth. The preparation for this procedure contains two steps, warming the heel with warm cloth and gentle
rubbing of its side edge, and soon after, heel prick with a lancet. Pain score for facial expression during the
preparation for the procedure was 1,6/3 and the score for physiological parameters 3,5/6, which means high pain
score (“the baby feels pain™). It could be assumed that the preparation for heel prick is also painful procedure.
This pain score is significantly higher than the baseline score (p<0,05). Greater difference exists between the
baseline score for facial expression during the puncturing the heel, 2,9/3, and it is highly significant difference.
The same exists for physiological parameters. The visual comparison of the comparison between the scores of

facial expression and physiological parameters in newborns is presented on Figure 1.

The most surprising result was found for the indicator “recovery after the procedure” which showed much
higher score for physiological parameters than for facial expression, and the correlation coefficient was r=0,58.
Statistically, as this coefficient is going towards 1,0, it means that this is moderately high positive correlation
between the level of pain and both, facial expression and physiological parameters, but not so much for facial
expression. This finding warns that looking only for facial expression while applying painful procedures can
mislead the medical professional for the level of the pain. This is important when considering management of
pain in neonates and implementing the existing Clinical Guidelines for Management of procedural pain in
neonates.

5. Discussion and conclusion

The results of this observational study represent the first attempts to assess the level of procedural pain in term

neonates. The low total baseline score of 1/9 (facial expression and physiological parameters) was expected and
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this result gave us challenge to continue the study. The results are similar to some literature data, although there
are not many studies assessing the procedural pain. Also, there is confusion regarding the assessment tool used
in neonatal departments, profile of newborn babies (premature, term), health status, methods of care for

newborns, etc. All these confounding factors may change the reliability of assessment tools.
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Figure 1: Comparison between the scores of facial expression and physiological parameters in newborns

Our results showed that care should be provided during preparing for procedure (heel warming) implementing
the Clinical Guideline for Management of procedural pain for neonates in order to prevent the unpleasant
feeling and negative impact to the overall health and wellbeing. Also, the results pointed out that proper care
and observation should be provided to all newborns during performing painful procedures, especially looking

for the signs of facial expression of pain.

Following these results, and the existing challenge, the steps forward is the intention to extend the study,
including much more newborn babies, possessing different health indicators, and using different assessment
tools, thus comparing the accuracy of each of them and choosing the most appropriate tool for neonatal

population.

In any case, it was proved as very important step assessing and making the pain an objective indicator, because
there are already Clinical Guidelines for management of procedural pain in newborns [20, 21]. None of the
Guidelines could be applied if not assessed the pain [8,21,22]. If pain score is below the limit, only nursing
comfort measures during crying should be applied. And, at the end, the newborns cannot express their feelings,
and the pain as an expression of some tissue damage, especially if continuous, will act deleterious and cause

harm to them, unpleasant memories, and even impact on the overall development [22, 23].

6. Recommendation

Considering all deleterious effects of the pain to the human beings, where all newborns belong to, the pain in
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newborns must not be neglected and pain assessment should be performed in each procedure performed in the

Unit. Due to inability to assess the level of pain in newborns following procedural pain to its full magnitude,

using less and more aggressive assessment methods, the overall recommendation that has aroused from this

small study is that observation of facial expression combined with monitoring of physiological parameters is of

outmost importance for the health and wellbeing of the newborns. Even observation of the facial expression

alone during procedural pain in countries with limited resources, can give information about the experienced

pain, therefore requiring cost-effective measures for pain management in newborns. Therefore, pain assessment

should be important and useful tool within the routine care of the healthy newborns.

References

[1]
[2]

[3]

[4]
[5]

[6]

[7]

[8]

[9]

International Association for the Study of Pain. www.lasp.org. accessed June, 26", 2015

American Academy of Pediatrics. Prevention and Management of Pain in the Neonate: An Update.
American Academy of Pediatrics, Committee on Fetus and Newborn and Section on Surgery, Section
on Anesthesiology and Pain Medicine, Canadian Paediatric Society and Fetus and Newborn Committee
Pediatrics 2006;118;2231 Update: Pediatrics, 126 (2);404 2010;
http://pediatrics.aappublications.org/content/118/5/2231.full

Anand KJS. Pain, plasticity and premature birth: a prescription for permanent suffering? (2000) Natural
Medicine 6 (9): 971-973

Anand K. J. Effects of perinatal pain and stress. Progress in Brain Research. 2000;122:117-129.
Simons SH, van Dijk M, Anand KS, et al. Do we still hurt newborn babies? A prospective study of
procedural pain and analgesia in neonates. Arch Pediatr Adolesc Med 2003; 157:1058.

Ranger.M, Johnston.C, and Anand.K.J.S, Current Controversies Regarding Pain Assessment in
Neonates. Seminars in Perinatol Anand KJS, Hickey PR. Pain and its effects in the human neonate and
fetus. New Engl J Med 198 Lowery CL, Hardman MP, Manning N, et al. Neurodevelopmental changes
of fetal pain. Semin Perinatol 2007; 31:275.7;317(21):1321-1329. ogy, 2007, 31: 283-288

Anand KJS, Hickey PR. Pain and its effects in the human neonate and fetus. New Engl J Med
1987;317(21):1321-1329.

Royal Prince Alfred Hospital (RPA) Newborn Care Protocol Book . Neonatal Pain Policy. Last
updated 24 August, 2009 http://www.sswahs.nsw.gov.au/rpa/neonatal/

Giuseppe Buonocore, Carlo V. Bellieni. Neonatal Pain: Suffering, Pain, and Risk of Brain Damage in
the Fetus and Newborn. Springer; 2008 edition. ISBN-10: 8847007313; ISBN-13: 978-884700731

[10] Maria Fitzgerald and Simon Beggs Book Review: The Neurobiology of Pain: Developmental Aspects

Neuroscientist 2001; 7; 246

[11]Anand KJ, Aranda JV, Berde CB, et al. Summary proceedings from the neonatal pain-control group.

Pediatrics 2006; 117:S9.

[12] Rennie & Roberton's Textbook of Neonatology. J. Rennie.5th Edition, Churchill Livingstone, 2012

ISBN: 978-0-7020-3479-4

[13] Nelson Textbook of Pediatrics, 19th Edition. By Robert M. Kliegman, Bonita M.D. Stanton, Joseph St.

Geme, Nina Schor and Richard E. Behrman. Saunders, 2011. ISBN: 978-1-4377-0755-7

[14] Zitteli-Zitteli and Davis’ Atlas of Pediatric physical Diagnosis. Zitteli BJ, Mclntire SC, Nowalk AJ. 6"

227


http://pediatrics.aappublications.org/content/118/5/2231.full
http://pediatrics.aappublications.org/content/118/5/2231.full
http://pediatrics.aappublications.org/content/118/5/2231.full
http://www.sswahs.nsw.gov.au/rpa/neonatal/
http://www.sswahs.nsw.gov.au/rpa/neonatal/
http://www.sswahs.nsw.gov.au/rpa/neonatal/
http://www.sswahs.nsw.gov.au/rpa/neonatal/
http://www.sswahs.nsw.gov.au/rpa/neonatal/
http://www.amazon.com/s/ref=ntt_athr_dp_sr_1?_encoding=UTF8&field-author=Giuseppe%20Buonocore&search-alias=books&sort=relevancerank
http://www.amazon.com/s/ref=ntt_athr_dp_sr_1?_encoding=UTF8&field-author=Giuseppe%20Buonocore&search-alias=books&sort=relevancerank
http://www.amazon.com/s/ref=ntt_athr_dp_sr_2?_encoding=UTF8&field-author=Carlo%20V.%20Bellieni&search-alias=books&sort=relevancerank
http://www.amazon.com/s/ref=ntt_athr_dp_sr_2?_encoding=UTF8&field-author=Carlo%20V.%20Bellieni&search-alias=books&sort=relevancerank

International Journal of Sciences: Basic and Applied Research (IJSBAR) (2016) Volume 27, No 2, pp 219-228

Edition, Saunders Elsevier 2012. ISBN 976-0-323-07932-7

[15] Akuma AO, Jordan S. Pain management in neonates: a survey of nurses and doctors. J Adv Nurs. 2012
Jun;68(6):1288-301.

[16] Mokhnach L, Anderson M, Glorioso R, Loeffler K, Shinabarger K, Thorngate L, Yates M, Diercks
K, Berkan M, Hou SS, Millar A, Thomas KA, Walker W, Zbirun I. NICU procedures are getting
sweeter: development of a sucrose protocol for neonatal procedural pain. Neonatal Netw. 2010 Sep-
Oct;29(5):271-9.

[17]Bellieni CV, Tei M, Coccina F, Buonocore G. Sensorial saturation for infants' pain. J Matern Fetal
Neonatal Med. 2012 Apr;25 Suppl 1:79-81

[18] George D. Lundberg, Skin-to-Skin Contact Provides Analgesia to Neonates. Medscape J
Med. 2009; 11(1): 8. Published online 2009 January 8. PMCID: PMC2654691

[19] Sharyn Gibbins, Bonnie Stevens, Elizabeth Asztalos. Review: Assessment and management of acute
pain in high-risk neonates. Expert Opinion in Pharmacotherapy. April 2003, Vol. 4, No. 4, Pages 475-
483

[20]Walden M, Carrier C. The ten commandments of pain assessment and management in preterm
neonates. Crit Care Nurs Clin North Am. 2009 Jun;21(2):235-52. doi: 10.1016/j.ccell.2009.02.001.

[21] Clinical Practice . Hospital for sick kids: Guidelines for Pain Assessment and Management for
Neonates. Last Review Date:2011-06-28 http://www.sickkids.ca/clinical-practice-guidelines/clinical-
practice-guidelines/Guidelines-for-Pain-Assessment-and-Management-for-Neonates.html

[22] Canadian pediatric association, POSITION STATEMENT.Committee for Fetus and Newborn.
Prevention and management of pain in the neonate: An update Posted: Feb 1 2007 Reaffirmed: Feb 1
2011 http://www.cps.ca/

[23] Italian Society of Neonatologia. Guidelines for procedural pain in the newborn Paola Lago, Elisabetta
Garetti, Daniele Merazzi, Luisa Pieragostini, Gina Ancora, Anna Pirelli, and Carlo Valerio Bellieni, on
behalf of the Pain Study Group of the Italian Society of Neonatology, Acta Padiatrica/Acta Padiatrica
2009 98, pp. 932-939 www.neonatologia.it

228


http://www.ncbi.nlm.nih.gov/pubmed?term=Akuma%20AO%5BAuthor%5D&cauthor=true&cauthor_uid=21988718
http://www.ncbi.nlm.nih.gov/pubmed?term=Jordan%20S%5BAuthor%5D&cauthor=true&cauthor_uid=21988718
http://www.ncbi.nlm.nih.gov/pubmed/21988718
http://www.ncbi.nlm.nih.gov/pubmed/21988718
http://www.ncbi.nlm.nih.gov/pubmed/21988718
http://www.ncbi.nlm.nih.gov/pubmed/21988718
http://www.ncbi.nlm.nih.gov/pubmed/21988718
http://www.ncbi.nlm.nih.gov/pubmed?term=Mokhnach%20L%5BAuthor%5D&cauthor=true&cauthor_uid=20829174
http://www.ncbi.nlm.nih.gov/pubmed?term=Anderson%20M%5BAuthor%5D&cauthor=true&cauthor_uid=20829174
http://www.ncbi.nlm.nih.gov/pubmed?term=Glorioso%20R%5BAuthor%5D&cauthor=true&cauthor_uid=20829174
http://www.ncbi.nlm.nih.gov/pubmed?term=Glorioso%20R%5BAuthor%5D&cauthor=true&cauthor_uid=20829174
http://www.ncbi.nlm.nih.gov/pubmed?term=Loeffler%20K%5BAuthor%5D&cauthor=true&cauthor_uid=20829174
http://www.ncbi.nlm.nih.gov/pubmed?term=Loeffler%20K%5BAuthor%5D&cauthor=true&cauthor_uid=20829174
http://www.ncbi.nlm.nih.gov/pubmed?term=Shinabarger%20K%5BAuthor%5D&cauthor=true&cauthor_uid=20829174
http://www.ncbi.nlm.nih.gov/pubmed?term=Shinabarger%20K%5BAuthor%5D&cauthor=true&cauthor_uid=20829174
http://www.ncbi.nlm.nih.gov/pubmed?term=Thorngate%20L%5BAuthor%5D&cauthor=true&cauthor_uid=20829174
http://www.ncbi.nlm.nih.gov/pubmed?term=Thorngate%20L%5BAuthor%5D&cauthor=true&cauthor_uid=20829174
http://www.ncbi.nlm.nih.gov/pubmed?term=Yates%20M%5BAuthor%5D&cauthor=true&cauthor_uid=20829174
http://www.ncbi.nlm.nih.gov/pubmed?term=Diercks%20K%5BAuthor%5D&cauthor=true&cauthor_uid=20829174
http://www.ncbi.nlm.nih.gov/pubmed?term=Diercks%20K%5BAuthor%5D&cauthor=true&cauthor_uid=20829174
http://www.ncbi.nlm.nih.gov/pubmed?term=Diercks%20K%5BAuthor%5D&cauthor=true&cauthor_uid=20829174
http://www.ncbi.nlm.nih.gov/pubmed?term=Berkan%20M%5BAuthor%5D&cauthor=true&cauthor_uid=20829174
http://www.ncbi.nlm.nih.gov/pubmed?term=Berkan%20M%5BAuthor%5D&cauthor=true&cauthor_uid=20829174
http://www.ncbi.nlm.nih.gov/pubmed?term=Hou%20SS%5BAuthor%5D&cauthor=true&cauthor_uid=20829174
http://www.ncbi.nlm.nih.gov/pubmed?term=Hou%20SS%5BAuthor%5D&cauthor=true&cauthor_uid=20829174
http://www.ncbi.nlm.nih.gov/pubmed?term=Millar%20A%5BAuthor%5D&cauthor=true&cauthor_uid=20829174
http://www.ncbi.nlm.nih.gov/pubmed?term=Thomas%20KA%5BAuthor%5D&cauthor=true&cauthor_uid=20829174
http://www.ncbi.nlm.nih.gov/pubmed?term=Walker%20W%5BAuthor%5D&cauthor=true&cauthor_uid=20829174
http://www.ncbi.nlm.nih.gov/pubmed?term=Zbirun%20I%5BAuthor%5D&cauthor=true&cauthor_uid=20829174
http://www.ncbi.nlm.nih.gov/pubmed?term=Zbirun%20I%5BAuthor%5D&cauthor=true&cauthor_uid=20829174
http://www.ncbi.nlm.nih.gov/pubmed/20829174
http://www.ncbi.nlm.nih.gov/pubmed/20829174
http://www.ncbi.nlm.nih.gov/pubmed/20829174
http://informahealthcare.com/action/doSearch?action=runSearch&type=advanced&result=true&prevSearch=%2Bauthorsfield%3A%28Gibbins%2C+Sharyn%29
http://informahealthcare.com/action/doSearch?action=runSearch&type=advanced&result=true&prevSearch=%2Bauthorsfield%3A%28Gibbins%2C+Sharyn%29
http://informahealthcare.com/action/doSearch?action=runSearch&type=advanced&result=true&prevSearch=%2Bauthorsfield%3A%28Asztalos%2C+Elizabeth%29
http://www.ncbi.nlm.nih.gov/pubmed?term=Walden%20M%5BAuthor%5D&cauthor=true&cauthor_uid=19460666
http://www.ncbi.nlm.nih.gov/pubmed?term=Carrier%20C%5BAuthor%5D&cauthor=true&cauthor_uid=19460666
http://www.ncbi.nlm.nih.gov/pubmed/19460666
http://www.ncbi.nlm.nih.gov/pubmed/19460666
http://www.ncbi.nlm.nih.gov/pubmed/19460666
http://www.ncbi.nlm.nih.gov/pubmed/19460666
http://www.ncbi.nlm.nih.gov/pubmed/19460666
http://www.ncbi.nlm.nih.gov/pubmed/19460666
http://www.sickkids.ca/clinical-practice-guidelines/clinical-practice-guidelines/Guidelines-for-Pain-Assessment-and-Management-for-Neonates.html
http://www.sickkids.ca/clinical-practice-guidelines/clinical-practice-guidelines/Guidelines-for-Pain-Assessment-and-Management-for-Neonates.html
http://www.sickkids.ca/clinical-practice-guidelines/clinical-practice-guidelines/Guidelines-for-Pain-Assessment-and-Management-for-Neonates.html
http://www.sickkids.ca/clinical-practice-guidelines/clinical-practice-guidelines/Guidelines-for-Pain-Assessment-and-Management-for-Neonates.html
http://www.sickkids.ca/clinical-practice-guidelines/clinical-practice-guidelines/Guidelines-for-Pain-Assessment-and-Management-for-Neonates.html
http://www.cps.ca/
http://www.cps.ca/
http://www.cps.ca/
http://www.ncbi.nlm.nih.gov/pubmed/?term=Lago%20P%5bauth%5d
http://www.ncbi.nlm.nih.gov/pubmed/?term=Lago%20P%5bauth%5d
http://www.ncbi.nlm.nih.gov/pubmed/?term=Garetti%20E%5bauth%5d
http://www.ncbi.nlm.nih.gov/pubmed/?term=Garetti%20E%5bauth%5d
http://www.ncbi.nlm.nih.gov/pubmed/?term=Garetti%20E%5bauth%5d
http://www.ncbi.nlm.nih.gov/pubmed/?term=Merazzi%20D%5bauth%5d
http://www.ncbi.nlm.nih.gov/pubmed/?term=Merazzi%20D%5bauth%5d
http://www.ncbi.nlm.nih.gov/pubmed/?term=Pieragostini%20L%5bauth%5d
http://www.ncbi.nlm.nih.gov/pubmed/?term=Pieragostini%20L%5bauth%5d
http://www.ncbi.nlm.nih.gov/pubmed/?term=Ancora%20G%5bauth%5d
http://www.ncbi.nlm.nih.gov/pubmed/?term=Ancora%20G%5bauth%5d
http://www.ncbi.nlm.nih.gov/pubmed/?term=Pirelli%20A%5bauth%5d
http://www.ncbi.nlm.nih.gov/pubmed/?term=Bellieni%20CV%5bauth%5d
http://www.ncbi.nlm.nih.gov/pubmed/?term=Bellieni%20CV%5bauth%5d
http://www.neonatologia.it/

