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introduction
• Neonatal pain, has been unrecognized and undertreated throughout 

the history of neonatal care. Misconceptions about the infant’s ability 
to feel, remember and express pain, contribute to this long-
standing problem. These misconceptions include beliefs that infants 
do not feel pain like adults or remember it. 

• Neonates are able to perceive pain, as demonstrated by several pain 
scoring methods.

• Such methods, however, tend to rely on a neonate’s alertness and 
ability to express painful experiences. 

• Consequently, caregivers are reluctant to prevent or treat pain if 
there appears to be no clear demonstration occurring or if no 
immediate untoward effect is observed. 



...introduction 
• An approach that involves 

measurement of biochemical changes 

to painful stimulus, has the potential 

benefit of providing objective means of 

evaluating the presence and degree of 

pain as well as the effectiveness of its 

treatment.



This study aims 

at:  

• The monitoring of certain painful procedures in neonates 
(suctioning, tapping on the heel, placement of 
nasogastric tube) 

• The control of reliability and validity of scales NIPS and 
PIPP about it, 

• The Investigation in to the levels of cortisol and 
substance p, after the procedures mentioned above, and 
finally 

• The evaluation of possible associations among the 
scores of all the above pain scales, compared to the 
levels of  neuropeptides of this study.



• Reliable and valid assessment tools of pain, 
such as Neonatal Infant Pain Scale (NIPS) 
and Premature Infant Pain Profile (PIPP), 
apply in everyday nursing clinical practice. 

• Neurochemical measurements in 
substances such as cortisol, catecholamine, 
b- endorphin etc. have been proposed as 
reliable indicators of the assessment of 
neonatal pain



pain assessment tools



The sub study neuropeptides 
• Substance P

-Is an eleven-peptide that 

functions as a 

neurotransmitter and 

neuromodulator. 

-located in the spinal cord and 

associated with inflammatory 

processes and pain

• Cortisol 

- Is an hormone produced by 

the adrenal glands.

-The body produces cortisol in 

response to physical, mental 

or emotional stress.



methods

• Study Design: this study is a prospective study, with repeated measurements and 

cross- sectional comparison. 

• Setting and samples: The participants of this study will be 50 newborns to be 

hospitalized in NICU and will have been born by gestational age 36 weeks to 40 

weeks. 

The study will be conducted in two NICU of the public sector in Athens, 

after approval of our study protocol and informed consent documents.

• Exclusion criteria of patient from study:

- infants who are in chronic and surgical pain, 

- with genetic diseases and illnesses that affect the levels of neuropeptides (ex. 

Addison, Cushing etc.), also 

-neonates  without a central venous or arterial catheter and

-finally newborns who take morphine for analgesia and neuromuscular blockers will be 

excluded from the study.



Procedure 

• After parental consent has been obtained, investigator-

clinical staff receives from a central catheter about 0.5ml of 

blood before and 0.5ml of blood 15min after a painful 

procedure to measure SP and cortisol levels. (The time period 

of 15 min has been based on previous investigations)

• Neonates must be for at least two hours in “quiet time”, at 

which no intervention is performed before baseline blood 

sample is drawn and no additional intervention is 

performed during the study period.

• Samples are centrifuged within five minutes (from the time 

of taking the blood) to separate cells from plasma which 

are stored at   -80°C .



• To assess pain, we use the PIPP and NIPS 

pain scales before and during the painful 

procedure.

• The levels of neuropeptides SP and cortisol, 

will be quantified in the laboratory assay of 

enzyme-linked immunosorbent, and by using 

specific ELISA kit.

• Correlation between NIPS and PIPP pain 

scale with cortisol and SP levels.



PAIN NEUROPEPTIDE 

PROTOCOL



Statistical analysis:
• The statistical data analysis will be 

made with the statistical application 

package SPSS version 20.0. The 

significance level will set as a=0.05 to 

study correlations.



Consent form for parents



EXPECTED RESULTS:
• Substance p and cortisol, have been reported 

to increase in stressful and painful situations. 

The quantification of which, will be an 

objective biological marker in newborn who 

can't express the feeling of pain. 

• In addition the results will be correlated with 

the pain scales.



study significance
• Prevention, evaluation and management of neonatal pain, 

represents a qualitative item for the nursing care.

• In many routine nursing and medical interventions, pain is 

not evaluated and is not treated as a result of short term or 

long term impact on the growth of babies.

• Pain scales such as NIPS and PIPP, can be important tools 

in NICU.

• In addition, the correlation of scale scores, with objective 

endogenous indicators of pain and stress, will show us new 

perspectives in evaluation of newborns painful experience 

and a more effective treatment
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