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Abstract
Objectives:To verify the Correlation between the Neonatal Infant Pain Scale (NIPS) and Premature Infant
Pain Profile – Revised (PIPP-R), the internal consistency of each scale, and assess the reliability between
evaluators in the assessment of pain during the aspiration procedure in premature newborns.
Methods: an observational, prospective study. Participated in the study, 50 infants who met the following
criteria for inclusion: Newborn (NB) preterm (GA> 26 weeks and <36 weeks and five days) with low birth
weight (<2500 g), hemodynamically stable, with minimal sedation or without sedation or mechanical
ventilation in CPAP or catheter nose of O2 or the air environment that needed to perform the procedure of
vacuum in the period of hospitalization. The evaluation of the newborns occurred during three different
aspiration procedures; aspiration 1 (no intervention), aspiration 2 (use of gentle touch), and aspiration 3
(use of sucrose). They have applied two evaluation instruments, NIPS and PIPP-R. that Cronbach's alpha
determined the internal consistency, reliability between evaluators by the coefficient of Correlation
intraclass, validity competitor by Spearman test.
Results: Internal Consistency was high for NIPS (r= 0.824) and moderate for PIPP-R (0.655). Reliability
between raters was high respectively in the three conditions 0.991; 0.987; 0.993 on the NIPS scale and
0.997; 0.986; 0.977 on the PIPP-R scale. One observed concurrent validity Only in the first aspiration.
Conclusion: the NIPS seems to have a better utility clinic than PIPP-R; however, the two scales showed
good reliability among the evaluators, and internal consistency, being a good choice for evaluation of
pain during the procedure of aspiration.

Introduction
The review of the definition of pain happened by the International Association for the Study of Pain
(IASP) as an unpleasant emotional and sensitive personal experience, which may or may not be related to
actual or potential tissue damage. However, the exposure repeated for pain may damage the short and
long term as irritability, altered sleep, hypersensitivity to painful stimuli, and cognition problems (1–3).
Newborn premature babies often need invasive procedures andcare in units Therapy Intensive Neonatal
(NICU), generating pain and stress neonatal (4–6).
One study by Cong etal. observed that 50 newborns prematurely passed 643 painful procedures acute
during all the hospitalization in the NICU, being the equivalent to 23 painful procedures per day (7). Many
professionals considered the painful procedures performed daily in neonates suction endotracheal
and/or the various air as the most frequent procedure and further cause pain in newborns (8–11).
The great challenge in assessing pain in newborns is evaluating one phenomenon (Pain) the most
extensive translation is verbal in one being that still no voice. By professional observation, it is possible to
conclude that the performed assessment of pain through the physiological,hormonal, by behavioral
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changes is a response to this pain (1). Unfortunately, however, there is no standard gold assessment
identified in routine clinical practice to quantify the pain in neonates (5).
The studies and trials by clinicians used the cortisol level as a biomarker of pain states and stress;
however, it is not feasible to evaluate real-time pain considering deciding on the treatment, as there is a
considerable delay in obtaining the results (4).
The American Academy of Pediatrics (AAP) recommends using reliable tools in assessing neonatal pain,
as these are essential for the classification and management of pain. However, the choice of one
instrument valid, reliable, feasible, and practical for assessing pain has been one challenge (12).
Although there are more than 40 types of instruments for evaluating pain neonatal, only some of the used
tools in units of Therapy Intensive Neonatal, although various Pain scales being available, the most
frequently used are the PIPP and the NIPS (4.13).
Inadequate pain assessment in preterm newborns is a persistent problem. One of the significant
challenges of health professionals working in the NICU is to perform evaluations more accurately for
pain. The use of adequate scales to assess pain in preterm infants is essential for effective treatment
and pain management (14). In the study of Xie et al., to compare four validated scales for assessment of
neonatal pain, despite all show good internal consistency and high reliability, it suggests it is that the
PIPP and the NIPS have good utility practice and are the best choice for assessment in babies premature
infants submitted to heel puncture. There were no founding studies to compare the two scales during the
aspiration procedure.
In this context, the study aimed to verify the Correlation between the Neonatal Infant Pain Scale (NIPS)
and the Premature Infant Pain Profile - Revised (PIPP-R), the internal consistency of each scale, and to
assess the reliability and agreement between the two evaluators to assess pain during the aspiration
procedure in premature infants, to provide references that to help the professionals to choose and use
best the instruments in the evaluation of pain neonatal.

Methods
The mentioned study is a prospective observational one. The staff participated in the survey, newborn
preterm both sexes, with low weight at birth, admitted to the Neonatal Intensive Care Unit (NICU) of the
Hospital and Maternity Hospital Iris city of Goiania. They adopted the following inclusion criteria:
Newborn preterm (Gestacional age (GA)> 26 and <36 weeks and five days), with low weight at birth
(<2500g), hemodynamically stable, with minimal sedation (<0.3 mcg/kg fentanyl), or without sedation of
ventilated mechanically or Continuous Positive Airway Pressure (CPAP) or catheter nose of oxygen or in
air environment with cardiac and respiratory monitoring, which were not presenting discomfort or
respiratory oxygen saturation drop and it need perform the procedure of extraction in a period of stay in
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the NICU. Exclusion criteria were: Newborns with genetic syndromes, major malformations, and
congenital infections.
These infants, those who met the criteria for eligibility, were allocated and submitted to three procedures
of aspiration and one without intervention and two with interventions (sucrose and gentle touch), were
performed at three different times with an interval of at least 48 hours between them. All the Preterm
newborn (PTNBs) remained without manipulation by at least five minutes before the procedure of
aspiration. The shooting began thirty seconds before the process, having the suction duration on average
of a minute to a minute and a half as the unit protocol plus the recovery time after aspiration of another
thirty seconds, with sufficient quality to observe the expression and movements of the limbs, the edited
voices eliminated bias. The edited vídeos, organized by a person, did not have a knowledgeable
technician in the area of health.
As pain assessment instruments, two validated used scales, the Neonatal Infant Pain Scale (NIPS) and
the Premature Infant Pain Profile - Revised (PIPP-R). The rankings were applied separately by two raters,
masters and experts in Physical Therapy Pediatrics and Neonatal with extensive technical experience in
Therapy Intensive Neonatal.
The Neonatal Infant Pain Scale Scale (NIPS) was developed based on the scale Children's Hospital of

Eastern Ontario Pain Scale (CHEOPS) for neonates greater than 24 weeks who do not show commitment.
It is a multidimensional pain assessment tool for preterm and term newborns; it is easy to understand
and clinically apply. It was possible to assess six behavioral response indicators to acute procedural pain.
The indicators include movements of the face, crying, regular breathing, activity motor of arms and legs,
and sleep-wake state. It was adapted and translated by Motta in 2013 (15–17).
The NIPS assesses five behavioral factors (facial expression, crying, arms, legs, and behavioral state) and
a physiological factor (respiratory pattern), each item being assigned scores of 0 or 1 (except for the
crying thing, which has a score of 0 to 2. Thus, the scale provides a total score ranging from 0 to 7 points,
values greater than 3 indicating the presence of pain (18).
The Premature Infant Pain Profile- Revised (PIPP-R) is a tool multidimensional and compound that
evaluates pain acute in newborn premature and a term, though one analysis of seven indicators
behavioral referring to movements facial (protrusion of brow, eyes tight and nasolabial folds) and
physiological indicators (frequency heart and saturation of oxygen) and contextual (age pregnancy and
state of sleep and wakefulness). It was translated and adapted to Portuguese by Bueno et al. in 2013 (17,
19).

Physiological and behavioral items are scored numerically on a four-point scale (0.1,2,3), affecting
changes in each variable from baseline values. However, scored contextual items are at the beginning of
the pain assessment (before the baby is touched). Unlike behavioral and physiological items that receive
higher scores, the more significant the changes from baseline, the GA and Behavioral Status scored items
in the assessment in descending order (3.2,1.0) to explain the physiological differences related to
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prematurity. Thus, the maximum attainable score is 21 points for premature babies (28 weeks of GA) and
18 points for babies born at term (17, 19).
The way to facilitate its use by the original version was recently revised and translated to the language
Portuguese by Bueno et al. in 2019. The PIPP-R, despite the same indicators, has changed the method of
scoring. GA and scored behavioral state items if there are changes in any other variable. The score ranges
from 0 to 21 points, classified as no pain or mild pain with scores from 0 to 6, soft to moderate pain
values of 6-12 points, and average to severe pain scores greater than 12 (20).
Initially, premature newborns with low birth weight were identified through an active search of medical
records and admitted to the NICU. Then, there were approached guardians within the unit for an interview
with the mother or guardian. Due to the complexity of the research, many asked for the Free and Informed
Consent Form (FICF) to read together. After clarifying all the questions, the researcher in charge held to
sign the term of consent free and clear. They noted the main features in a script containing the main
information newborn, such as type of delivery, birth weight, Apgar score at 1 and 5 minutes,
complications of health in phase neonatal.
The performed study was according to the Guidelines and Norms Regulating of Research Involving Being
Human (Resolution 466/12 of the National Council of Health) and approved by the Committee Ethics in
Research of the Hospital and Maternity Dona Iris by CAAE: 2894555.
Statistical analysis was carried out in an organized database in the program SPSS ( Statistical Package
for Social Sciences, 23.0) and was considering the significance level of 5% (p <0.05) in all analyzes
inferential.
The Intraclass Correlation Coefficient (ICC) was used to assess the reliability of scores between two
evaluators (A and B) in the outcomes of pain perception by the NIPS and PIPP-R instruments. The ICC
was calculated for the individual and mean scores, and the used Cronbach's Alpha to assess the internal
consistency between the items of the tests applied. The parameters used to consider the ICC results were:
ICC > 0.90 (excellent), ICC between 0.90 and 0.89 (excellent), ICC between 0.71 and 0.79 (acceptable), and
ICC < 0 .70 (not permitted) (21).
The performed Kolmogorov-Smirnov statistical test verified the normality of data distribution. The
distributed Pain assessment outcomes were unsatisfactory, opting for the use of non-parametric
statistics. Spearman's Correlation used examination assessed the Correlation between the NIPS and
PIPP-R scales.

Results
In this study, the biological data had the following results: there were 50 premature infants, 26 (52%) sex
female, 24 (48%) of the sex male, age gestational average of 28 weeks (24,42- 35, 41), weight at birth,
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average 1050 g (595-2225), 41% of preterm infants were in mechanical ventilation invasive, 37% in nasal
CPAP, 22% in oxygen therapy.

Table 01
Characterization of the sample (n=50)
Características dos RNs

Valores

Sex
Male (%)

24 (48)

Female (%)

26 (52)

Birth Weight (grams)
Med (min - max)

1050 (595-2225)

Gestational Age (GA) (semanas)
Med (min - max)

28 (24,42-35,14)

Adequacy for the Gestational Age
SGA f(%)

8 (16)

AIG f(%)

42 (84)

Mechanical Ventilation (%)

41 (82)

CPAP (%)

37 (74)

Oxigen (%)

21 (42)

Med= medium, min = minimum value; max= maximum value; f = frequency; % percentage; SGA =
Smal for Gestational Age; BGA= Big for Gestational Age.
One hundred and fifty evaluated footage and each PTNB in three filmed situations (aspiration without
intervention, aspiration with the gentle touch, aspiration with the use of sucrose ). The median scores
during the three aspiration procedures on the NIPS scale were, respectively, 4.27 (3.49 - 5.09); 3.14 (2.47 3.81); 2.19 (1.57 – 2.81), while in the PIPP-R scale, they were 10.04 (8.92 – 11.16); 8.53 (7.74 - 9.32); 7 (6
- 8). The agreement between raters on the NIPS scale was 0.983 for aspiration without intervention, 0.975
for aspiration with a gentle touch, and 0.985 for aspiration with sucrose. Already in scale, PIPP-R were
respectively 0.995; 0.973; 0.955, as shown in figure 2.
Overall, Cronbach's alpha indicates that the internal consistency of the NIPS and PIPP-R scales were
0.824 and 0.655, respectively.
Spearman's Correlation between the NIPS and PIPP-R scales was significant only in the first aspiration
procedure ( r = 0.668 for examiner A, r = 0.660 for examiner B, both with p < 0.001*).
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Discussion
This study provides reliability measures between two scales used to assess pain in preterm infants
during a painful procedure. We evaluated the Correlation between the NIPS and PIPP-R scales, the internal
consistency of each scale, and the reliability between the two evaluators in assessing pain during the
aspiration procedure in premature newborns. Both scales were sensitive in identifying pain. In evaluating
pain in the three aspiration procedures, we note that the pain was more evident in the vacuum, not
intervention. We could see a difference in pain evaluation in the three procedures through the two scales
and that the pain is less when used methods no pharmacological pain relief.
Identifying reliable instruments will help the care team better control pain, improving the quality of care
for vulnerable newborns. In addition, our study corroborates the study by Bueno et al. (20) which initially
validated the Brazilian version of the PIPP- R, which showed that the scores on this scale were responsive
both to painful stimuli and to different pain relief strategies.
In the study by Peng et al. using the PIPP to assess pain in 109 newborn premature during the procedure
of puncture of the heel, observed one risk lowest of pain moderate and severe in infants who received
combinations of suction, milk breast, and bending facilitated when compared to babies who received
routine care (22). In this study, despite a decrease in total score range PIPP-R, the pain was rated with
moderate in three procedures.
Reliability and internal consistency (14), in the observational study by Xie et al. (14), four assessed scales
(Neonatal Facial Coding System (NFCS), Doulleur Aiguedu Nouveau-Née (DAN), NIPS, PIPP ) for validity
in assessing pain during blood collection from the heel of 111 preterm infants observed that all four
rankings were high. Our results showed high reliability and internal consistency on the NIPS scale and
moderate reliability and inner surface on the PIPP-R scale. It has found no study to evaluate scales of
pain neonatal during the procedure of aspiration.
Huang et al. (23), when evaluating 90 premature newborns and terms of invasive mechanical ventilation,
obtained results similar to those of the present study, in which the Cronbach's alpha of the three scales
was an acceptable score. Thus, it provided evidence for good reliability between the Neonatal-Pain,
Agitation and Sedation Sclae (N-PASS), NAPAS, and PIPP-R scales for neonates on mechanical
ventilation. However, the internal consistency of the N-PASS scales and NAPAS was higher than PIPP-R.
The reason to explain with slight differences in the numbers and graduation of behavioral or
physiological indicators and the contextual factor, Gestational Age, affects the internal consistency of the
PIPP-R (23).
In Brown et al. (20) study for adaptation and scale validation PIPP-R in Brazil, three nurses evaluated two
sets of data studies randomized to assess pain in newborns using the PIPP scale. In the first study, 47
neonates analyzed with a mean gestational age of 35.4 weeks underwent heel puncture. In the second
study, 84 babies with an age mean of 36.7 weeks underwent catheter exchange. The nurses indicated it
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was necessary to train further on the score of PIPP-R and the importance of establishing a behavioral
state base before handling the baby, often a step forgotten by them (20). This finding was similar to other
studies of psychometric properties since a more significant internal without any demonstrated
consistency of the PIPP-R, especially compared to the NIPS scale.
The professionals couldn't facilitate the use of the assessment tool pain by professionals with the
original version of the PIPP scale, recently been revised ( PIPP-R). Despite the maintenance of the
indicators, the modified scoring method, in hands saturation of oxygen, demonstrated facial activity
facial ( arching the brow, eyes tight and nasolabial folds), behavioral state baseline, and age pregnancy.
Studies have shown the validity of the construct, convergent validity, and high Correlation between the
scores of PIPP- range R and PIPP pain relief for different strategies as, for example, glucose, glucose
associated with the suction, and breastmilk, as well as for other procedures, as puncture heel and vein in
babies to term and preterm infants (20, 24).
Before the painful event of high based scores on baseline characteristics, the changing of behavioral
states and GA scores minimized the effects. n PIPP-R, GA and behavioral. This study brought High interrater reliability for NIPS and PIPP-R with ICCs greater than 0.90 (21). The findings corroborate the results
found in the survey by Motta et al. (18), which performed the cross-cultural adaptation of the NIPS in
Brazil with an assessment of 60 NBs by six nurses and showed excellent reliability among observers. In
addition, in the study by Gibbins et al. (24), there was a high agreement among evaluators using the PIPPR scale.
In a prospective crossover study, one hundred ninety-five bedside nurses evaluated 202 hospitalized
infants divided into three gestational age groups (26-31, 32-36, and >37 weeks) in three different NICUs
during painful procedures. The high degree of agreement between PIPP-R expert evaluators and nurses in
the assessment of during painful (0.92) and non-painful (0.87) procedures suggests that the instrument
is appropriate, reliable, and consistent with all babies over 26 weeks gestation in the NICU during the
evaluation in time real (24).
The NIPS Brazil scale showed excellent interobserver and intraobserver reliability, generating similar
coefficients to those of the original scale version. The internal consistency of the NIPS was satisfactory (
Cronbach's alpha of 0.762) in the assessment of pain in 60 newborns during vaccination (18). Thus, the
study of the NIPS scale permitted the high internal consistency demonstration.
Although the NIPS is a validated scale that presents psychometry well established, high reliability among
the evaluators, consistent internal and concurrent validity for assessing pain in neonates, it may not be
sensitive enough to evaluate the behavior of babies who need intensive care. The concurrent validity
between the NIPS and NAPAS (Infant Neonatal Acute Pain Assessment Scale) in the evaluation of 34
neonates undergoing the 60 procedures painful (puncture of the heel and aspiration) were high (0.751
and 0.873) (26). Therefore, in the present study, the psychometric findings were satisfactory for the NIPS
scale.
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The result of the Spearman test allows the observation of a significant correlation between the scales
NIPS and PIPP-R only the first condition (p <0.001) which may have occurred is in the first condition
aspiration was performed without any intervention non - pharmacological, and thus the pain was more
evident and more easily assessed.
In the study of Xie et al., conducted with 111 babies prematurely undergoing heel blood collection in the
NICU, to evaluate the efficacy of four scales for assessment of pain neonatal, the nurses consider the
PIPP easy to use, easy to score, and more accurate. On the other hand, NIPS took less time, probably
because its items are easier to remember and evaluate. The study indicated that the PIPP and NIPS are
the best choices compared to the other two scales. In routine intense within the NICU, doctors prefer to
choose a range of easy-to-use, easy scores, which consumes little time and has good viability clinic (14).
The present study didn't analyze the scales' application time; however, evaluators considered the rankings
easy to understand and apply.
In the present study, the NIPS scale seems to have better clinical feasibility and applicability when
compared to the PIPP-R scale since its scores are easy to understand and more concise. However, the
NIPS scale does not measure pain intensity.
This study has strong points related to the study's design. The evaluators are professional experts with
extensive experience in Neonatal Physiotherapy and have used two instruments validated and widely
used in clinical practice. However, it presented the limitation of not having assessed the professionals'
preference with applying the scale and practical applicability of the instruments in a sample of physical
therapists in the area.
So choose one as valid, reliable, feasible, and practical aids the health professionals to make the best
control of pain, improving the quality of care to the patient, especially of newborn premature that are
most vulnerable.
Despite the difficulties encountered by realizadação in this study, the results showed that the two scales
showed good Correlation only during the suction procedure without intervention. The pain was more
evident in the premature newborn sample. In addition, the scales showed good reliability, internal
consistency, and reliability among the evaluators. Thus, we suggest that both the PIPP-R and the NIPS
good clinical validity and are one good choice to evaluate babies' pain during the procedure aspiration.
This study provides a reference to assist the professionals of health who work in the NICU to choose and
use best the pain assessment scales in premature newborns. We suggest that further developed studies
better apply these scales, particularly during the vacuum procedure, and evaluate the pain before, during,
and after the process.
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Figure 1
Study design flowchart. Goiânia, Goiás, 2020
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Figure 2
Correlation between evaluators in the three aspiration procedures using the two scales NIPS and PIPP-R.
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Figure 3
Correlation between NIPS and PIPP-R instruments at the three aspiration moments of evaluators A and B.
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