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ABSTRACT

Early and repeated painful procedures for the monitoring and treating of preterm
neonates are unavoidable. There is a need for an accurate pain scale which corporates
developmentally important behaviors of preterm neonates, considers factors affecting
pain reactivity, and is clinically applicable. The purpose of this study were to develop
a clinical pain assessment scale for preterm neonates in the NICU and to examine its
psychometric properties and clinical utility. An instrument developmental research design
was used. The scale development process included three phases including construction of
the initial scale, psychometric testing, and clinical utility evaluation. In phase one, pain
indicators were identified by synthesizing data from concept analysis, clinical
observations, and expert interview; and were then reviewed by a panel of six content
experts. Seven indicators which had two age ranges based on weeks (gestational age at
birth < 32 weeks and > 32 to 36°" weeks) were initially identified including upper facial
expression, lower facial expression, sleep-wake states, heart rate change, respiratory
support, length of NICU stay, and previous pain exposures. After the review by the
experts, respiratory support was eliminated. Each indicator of the six remaining indicators
(except for previous pain exposures which has scores of 0 and 1) has a possible score of
0, 1 or 2. The total score of the scale is obtained by adding the scores of the six indicators

which can range from 0 to 11. A high score indicates a high level of pain.



In phase two, the psychometric properties of the six-indicator clinical pain scale
were examined and item analysis was performed. The length of the NICU stay and
previous pain exposures were eliminated due to low levels of inter-item correlation and
item-total correlations. For reliability, the four-indicator clinical pain scale showed a high
internal consistency with Cronbach’s alpha of .86 for puncture phase of painful
procedures (n = 53) and .94 for all three phases (n = 159). Intraclass correlation for inter-
rater reliability of all three phases ranged from .91 to 1.00. Hypothesis testing was
conducted to ensure construct validity by comparing the pain score of all three phases of
painful procedures. The results showed that the median score of puncture phase was
significantly different from the baseline and recovery phases (p < .001). Evidence of
convergence validity was determined through correlation of pain scores measured by the
clinical pain scale and the Premature Infant Pain Profile Revised scale. The results showed
a positive relationship between the two pain scores across three phases (p <.001). Those

two analyses support that the new clinical pain scale was valid.

In phase three, clinical utility of the scale was evaluated and found to be appropriate,
accessible, practical, and acceptable for assessing pain in preterm neonates in NICU. It is
suggested that the four-indicator clinical pain scale be clinically used for assessing pain
in preterm neonates during painful procedures such as the heel stick blood sampling
procedure. However, further study to re-examine factors affecting pain reactivity is

recommended.
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