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Background: This study evaluated the psychometric proper-
ties of the Non-communicating Children’s Pain Checklist-Post-
operative Version (NCCPC-PV) when used with children with
severe intellectual disabilities.

Methods: The caregivers of 24 children with severe intellec-
tual disabilities (aged 3-19 yr) took part. Each child was ob-
served by one of their caregivers and one of the researchers for
10 min before and after surgery. They independently completed
the NCCPC-PV and made a visual analog scale rating of the
child’s pain intensity for those times. A nurse also completed a
visual analog scale for the same observations.

Results: The NCCPC-PV was internally reliable (Cronbach a =
0.91) and showed good interrater reliability. A repeated-mea-
sures analysis of variance indicated NCCPC-PV total and sub-
scale scores were significantly higher after surgery and did not
differ by observer. Postoperative NCCPC-PV scores correlated
with visual analog scale ratings provided by caregivers and
researchers, but not with those of nurses. A score of 11 on the
NCCPC-PV, by caregivers, provided 0.88 sensitivity and 0.81
specificity for classifying children with moderate to severe
pain.

Conclusions: The NCCPC-PV displayed good psychometric
properties when used for the postoperative pain of children
with severe intellectual disabilities and has the potential to be
useful in a clinical setting. The results suggest familiarity with
an individual child with intellectual disabilities is not necessary
for pain assessment.

DESPITE increasing research into pediatric pain in re-
cent years,' many children are still not appropriately
medicated for postoperative pain. In 1983, Mather and
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Mackie® reported 31% of their sample were not given
any analgesic postoperatively. The same rate was re-
ported by Kart et al.’® in 1996. A recent study found 51%
of 48 children did not receive sufficient postoperative
analgesics to keep their pain levels below their personal
treatment threshold.*

One reason for continued inadequate management of
postoperative pain could be the lack of available and
validated pain assessment tools. Structured pain assess-
ment can contribute to improved prescription and ad-
ministration of analgesia for children.”> However, obser-
vational postoperative pain tools are still needed for
some groups of children, such as those who cannot give
self-reports. For example, pain assessment tools for pre-
school children have only recently appeared (eg.,
FLACC®; Pain Observation Scale for Young Children’;
COMFORT®).

Children with neurologic impairments are often un-
able to report on their pain because of their intellectual
or physical limitations. However, at present, no tools
have been validated for their postoperative pain. The
one study that investigated use of pain tools designed for
“normal” children suggests these tools may not be ade-
quate for these special children.’ Thus, pain tools spe-
cifically designed for children with intellectual disabili-
ties are needed.

This study investigated whether the Non-communicat-
ing Children’s Pain Checklist (NCCPC),"'’ designed spe-
cifically for children with intellectual disabilities, could
detect their postoperative pain. Previous research sug-
gests the NCCPC is valid and reliable in the home set-
ting'"' and that caregivers’ report using the NCCPC can
predict future pain behavior.'> However, pain at home
may differ from postoperative pain. Thus, validation of
the NCCPC for postoperative pain is needed. This should
include assessment of its validity and reliability when
used by adults who are not familiar with the children
having pain to ensure it is clinically useful. To accom-
plish these goals, caregivers, researchers, and nurses
observed 25 children undergoing surgery at a tertiary
care children’s health center. Caregivers were asked to
take part in this study because their pain estimates are
most closely related to children’s self-reports,'® and it
was felt an examination of the correlation between their
ratings, and those of researchers with a different per-
spective and no familiarity with the children, would be a
stringent test of interrater reliability.
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Table 1. Percentage of Children Who Displayed Each Item of the NCCPC-PV at Least “a Little” before and after Surgery According

to Caregivers and Researchers (N = 24)

Before Surgery After Surgery
(%) (%)
NCCPC-PV Item Caregiver Researcher Caregiver Researcher

Vocal

Moaning, whining, whimpering (fairly soft) 25 37 58 50

Crying (moderately loud) 4 4 25 12

Screaming or yelling (very loud) 4 8 8 4

A specific sound or vocalization for pain 4 4 33 8
Social

Not cooperating, cranky, irritable, unhappy 25 8 46 42

Less interaction, withdrawn 17 0 33 17

Seeks comfort or physical closeness 29 33 54 66

Difficult to distract, not able to satisfy or pacify 11 17 29 29
Facial

Furrowed brow 25 21 50 50

Change in eyes, including: squinching, eyes opened 33 21 54 71

wide, eyes frown

Turn down of mouth, not smiling 17 21 42 37

Lips pucker up, tight, pout, or quiver 8 8 29 17

Clenches or grinds teeth, chews, thrusts tongue out 25 33 17 37
Activity

Not moving, less active, quiet 12 17 46 42

Jumping around, agitated, fidgety 37 46 37 54
Body and limbs

Floppy 25 33 29 25

Stiff, spastic, tense, rigid 25 21 33 29

Gestures to or touches part of body that hurts 0 4 21 17

Protects, favors or guards part of body that hurts 0 0 37 25

Flinches or moves away part of body that hurts 4 4 46 37

Moves in specific way to show pain 0 0 37 34
Physiologic signs

Shivering 4 4 21 12

Change in color, pallor 4 4 37 33

Sweating, perspiring 0 0 4 8

Tears 0 0 33 17

Sharp intake of breath, gasping 8 8 17 8

Breath holding 4 4 8 0

NCCPC-PV = Non-communicating Children’s Pain Checklist-Postoperative Version.

Materials and Methods

This study was approved by the Research Ethics Board
of the IWK Health Centre, a tertiary pediatric center
serving Canada’s three Maritime provinces. Caregivers
provided informed written consent, and surgeons pro-
vided verbal agreement for their patient to participate.

Participants

Twenty-five children who required surgery during the
first 2 yr of a longitudinal study of pain in nonverbal
children with intellectual disabilities took part.

Instruments

The NCCPC-Postoperative Version (NCCPC-PV) con-
tains six of the seven subscales of the original version.'®
Caregivers and researchers indicated how often each
item listed in table 1 was observed during simultaneous
10-min observations (not at all = 0, just a little = 1, fairly
often = 2, very often = 3). Scores for all items were
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summed to create total scores. The Eating-Sleeping sub-
scale of the original version was not included because it
was believed it might lead to false-positive results. Some
children were not allowed to eat, either before or after
surgery, as both anesthesia'* and analgesics'® can cause
sleepiness and nausea. In addition, it was believed that
judgments of these items would require more than
10 min of observation, which is difficult to obtain in
most clinical situations. However, analyses of the effect
of adding the subscale to total scores were conducted to
support this decision. A 100-mm visual analog scale
(VAS) was also used to rate the intensity of children’s
pain during the same observations, anchored by 0 (no
pain) and 100 (worst pain ever).

Procedure

The Vineland Adaptive Behavior Scales,'® a semistruc-
tured interview, were administered to caregivers by a
trained researcher at the time they entered the longitu-
dinal study to assess the children’s functioning. This was
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8 days to 17.5 months before the day of surgery (mean,
7.6 months; SD, 5.5 months). Demographic information
was also collected at that time. Once in the longitudinal
study, caregivers contacted a researcher if their child
was scheduled to have surgery.

A caregiver and one of three researchers, who did
not know the child previously, observed each child.
On the day of surgery, they observed each child for the
same 10 min, approximately 30 min before surgery and
30-60 min after the child left the recovery room. They
completed the NCCPC-PV and a VAS rating of the child’s
pain intensity for those 10 min. No training was pro-
vided to caregivers on how to complete the NCCPC-PV.
They were asked to observe their child for 10 min and to
indicate how often they saw each item during the 10
min. Caregivers were told not to discuss their observa-
tions or ratings with the researcher also conducting an
observation. At the same time, a recovery room nurse,
who was also unfamiliar with the child, completed a VAS
rating of the child’s pain. After the child was released
from hospital, a researcher collected information regard-
ing the surgery from the child’s medical records.

Statistical Analysis

Data were analyzed using SPSS 10.0.7.'” Power analy-
ses were conducted using SamplePower.'® For all tests,
a was set at 0.05, and Bonferroni corrections were made
for sets of multiple tests. This conservative correction
was chosen because this is a new area of study with no
previous research to aid interpretation of results. Thus,
avoiding false-positive results was considered essential.
Because the goal was to detect clinically significant
changes, prospective power estimates were based on
large effect sizes as defined by Cohen'® or based on
effects reported in the literature for children without
impairments. They are not reported for tests that were
significant. Based on the sample size, the variances of the
groups and Shapiro-Wilk tests of normality, parametric
tests were appropriate for all continuous data.

Examination of Visual Analog Scale Ratings. The
same nurse did not make preoperative and postoperative
VAS ratings for 14 children. Thus, a multiple regression
was performed to determine whether this affected post-
operative VAS pain ratings before further tests were
conducted. R = 0.37 indicated having the same or a
different nurse make postoperative VAS pain ratings ac-
counted less than 14% of the variance in scores. Thus, no
adjustments were made.

Pearson correlations were used to investigate relations
among the VAS ratings of the three observers (caregiver,
researcher, nurse). Paired ¢ tests were used to compare
VAS ratings from before to after surgery. Power for the
paired ¢ tests was greater than 0.80, and power for the
correlations greater than 0.90.
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Internal and Interrater Reliability of the Non-
communicating Children’s Pain Checklist-Postop-
erative Version. Internal reliability was assessed using
Cronbach a. Two-way mixed-effects intraclass correla-
tion coefficients for consistency,”® which correct for
chance agreement, were used to assess interrater
agreement.

Validity of the Non-communicating Children’s
Pain Checklist-Postoperative Version. Validity was
examined four ways. Pearson correlations were used to
assess convergent validity between VAS ratings and
NCCPC-PV total scores. Eleven children were needed for
power of 0.82. Total NCCPC-PV scores before and after
surgery were compared using paired ¢ tests to assess
construct validity. As an additional test of construct va-
lidity, mean NCCPC-PV subscale scores from before and
after surgery were compared with a repeated-measures
analysis of variance. Because sphericity assumptions
were not met, Wilks A was used to test significance.!
Finally, independent ¢ tests were used to compare total
NCCPC-PV scores of children with mild versus moder-
ate-severe pain. Caregivers’ VAS ratings were used to
group the children based on evidence that their ratings
are typically most related to children’s self-report.'???
Children who were assigned a score of 30 or greater were
classed as experiencing moderate pain or greater.”> The
average NCCPC-PV score of children with mild pain was
12 (SD = 11), and for those with moderate-severe pain
it was 53.5 (SD = 17).

Sensitivity and Specificity. Receiver operator char-
acteristic curves, based on the bi-negative exponential
assumption, were used to determine cutoff points for
caregivers and researchers that offered the best combi-
nation of sensitivity and specificity. Caregivers’ VAS
scores were used to define groups of children with mild
versus moderate-severe pain for both receiver operator
characteristic curves so that the cutoff value found for
each observer would be relative to the same VAS score.

Omission of the Eat-Sleep Subscale. To determine
the impact of omitting the Eat-Sleep subscale for post-
operative pain, paired ¢ tests were used to examine
differences in total NCCPC-PV scores before and after
surgery with and without the subscale for both research-
ers and caregivers. Pearson correlations between the
VAS ratings of all three observers and the NCCPC-PV
total scores of caregivers’ and researchers before and
after surgery were then conducted. These were com-
pared with the correlations among VAS ratings and total
scores without the subscale. Power for these tests were
equivalent to those for NCCPC-PV scores without this
subscale.

Non-communicating Children’s Pain Checklist—
Postoperative Version Scores as a Function of the
Characteristics of Children and Their Surgeries.
Children’s pain scores should not vary with their per-
sonal characteristics such as gender, as there is no evi-
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dence of systematic variation of self-report ratings of
pain in children based on these. Similarly, pain does not
vary with type of surgery.'* Because there is no accepted
classification of surgery severity, length of surgery,
length of time in the recovery room, opioid administra-
tion intraoperatively, and admission to hospital were
used as markers for surgery severity to determine if
NCCPC-PV scores differed. Before doing this, tests were
conducted to determine if analgesic administration or
VAS ratings varied as a result of these factors. A categor-
ical regression, using optimal scaling techniques,24 was
used to predict analgesic administration (none, nonopi-
oid, opioid) after surgery with length of surgery, length
of time in the recovery room, opioid administration
intraoperatively, and admission to hospital included as
predictors. Multiple linear regressions were used to pre-
dict VAS ratings with these factors. Independent ¢ tests
were then used to examine the effect of dichotomous
demographic and surgical factors on children’s total
NCCPC-PV scores. Pearson correlations were used to
examine the relation between continuous demographic
and surgical characteristics on NCCPC-PV scores. Power
exceeded 0.80 for these tests.

Predicting Nurses’ Visual Analog Scale Ratings. To
explore how nurses assessed pain, a multiple regression
was conducted on their postoperative VAS ratings. Be-
cause nurses’ VAS ratings appeared to be most related to
researchers’ ratings and NCCPC-PV scores, researchers’
subscale scores on the NCCPC-PV were entered as
predictors.

Results

Preliminary Analyses

Child Characteristics. The data from an autistic tod-
dler who was extremely frantic before surgery, because
he had not eaten and was experiencing hunger pains,
was omitted. The 24 remaining children ranged in age
from 3.7 to 19.6 yr (mean, 11.5 yr; SD, 4.5), 25% were
girls, and they had had from 0 to 18 previous surgeries
(mean, 7.1; SD, 4.6). The children were able to function
only at low levels: 13.1 months (SD = 7.2) for Commu-
nication, 13.3 months (SD = 16.3) for Daily Living Skills,
17.1 months (SD = 19.5) for Socialization, and 7.5
months (SD = 10.8) for Motor Skills.'® The etiology
of the neurologic impairments were: dysmorphic or
chromosomal syndromes (n = 9), traumatic brain injury
(n = 3), neonatal complications (n = 5), extreme pre-
maturity (n = 2), neurodegenerative syndrome (n = 1),
intrauterine acquired condition (n = 1), unknown (n =
1), and information was unavailable (n = 2). Further
characteristics of the children are shown in table 2.

Surgery Characteristics. The procedures the chil-
dren underwent included dental extractions (n = 5),
G-button insertions and removals (n = 3), bilateral myr-
ingotomy tube insertion (n = 2), heelcord-tendon
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Table 2. Characteristics of the Study Sample (N = 24)
Children
Characteristic (%)
Upper limb use
Full 38
Some 4
None 21
Lower limb use
Full 17
Some 33
None 50
Requires medical monitoring
None 13
Monthly 54
Weekly 8
Daily 25
Cerebral palsy 67
Tube fed 46

lengthening (n = 2), other orthopedic surgery (n = 3),
endoscopies and biopsies (n = 2), subcutaneous venous
access device insertion (n = 2), fundoplication (n = 2),
strabismus repair (n = 2), and skin graft (n = 2). Nine of
the children had two procedures. Surgeries lasted from
12 min to 3 h and 45 min (mean, 74 * 65), and length
of stay in the recovery room ranged from none to 5 h and
24 min (mean, 1 h and 48 min * 70 min). Eight children
received opioids intraoperatively, and 11 were admitted
to hospital. However, only 8 (32%) remained in hospital
24 h after surgery.

Missing Data. The NCCPC-PV was not completed by
a researcher after surgery for one child. Two additional
item scores were missing from another researcher after
surgery. These were replaced by the median response
from all children for the applicable item after surgery.
VAS ratings were not made by one parent before surgery
and one researcher after surgery. These were replaced
by the mean score for all children for that item at that
observation time (preoperative, postoperative). VAS rat-
ings by nurses were missing for five children before
surgery and four children after surgery. Analyses indi-
cated replacement of missing data did not generate fur-
ther significant results. Thus, the results presented are
those conducted without replacing these values.

Primary Analyses

Visual Analog Scale Change over Time. Caregivers’
and researchers’ VAS pain ratings were significantly
higher after surgery (P = 0.001 and P < 0.001, respec-
tively), whereas nurses’ ratings were not (table 3).

Relations among Visual Analog Scale Ratings.
Caregivers’ VAS pain ratings were significantly related to
researchers’ ratings before and after surgery (table 4).
Nurses’ preoperative ratings were also significantly re-
lated to caregivers’ and researchers’ ratings before sur-
gery, but only to caregivers’ ratings after surgery.
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Table 3. Mean Visual Analog Scale Pain Ratings and Total NCCPC-PV Scores before and after Surgery

Before Surgery

After Surgery

Observer Mean SD Mean SD

VAS pain ratings

Caregiver 4.0 10.4 25.2 24.2

Researcher 2.1 7.2 21.7 16.6

Nurse* 5.5 13.8 10.8 16.6
NCCPC-PV total scores

Caregiver 4.8 3.6 12.2 10.9

Researcher 5.4 3.9 11.2 6.6

*n = 19 before surgery, n = 20 after surgery.

NCCPC-PV = Non-communicating Children’s Pain Checklist-Postoperative Version; VAS = Visual Analog Scale, 100 mm.

Internal Reliability of the Non-communicating
Children’s Pain Checklist-Postoperative Version.
Cronbach « values indicated that caregivers’ had excel-
lent internal consistency (Cronbach a = 0.91), and re-
searchers’ internal consistency was satisfactory (Cron-
bach o = 0.71). The proportion of children displaying
each item is shown in table 1.

Interrater Reliability of the Non-communicating
Children’s Pain Checklist-Postoperative Version.
Intraclass correlation coefficients for postoperative
NCCPC-PV subscale scores were 0.77 for the Vocal sub-
scale, 0.48 for Social, 0.81 for Facial, 0.61 for Activity,
0.45 for Body and Limb, and 0.63 for Physiologic Signs.
Intraclass correlations for total scores were 0.82 before
surgery and 0.78 after surgery. Thus, total scores showed
excellent interrater reliability.

Change in Non-communicating Children’s Pain
Checklist-Postoperative Version Scores. Paired ¢
tests showed both caregiver (P = 0.003) and researcher
scores (P = 0.01) were significantly greater after surgery
than before (table 3). A repeated-measures analysis of
variance revealed a significant effect for Time (P =
0.001) and for Subscale (P < 0.001). No other effects or
interactions were significant (table 5). Thus, all subscale
scores were higher after surgery than before, and scores
did not differ between caregiver and researcher.

Omission of the Eat-Sleep Subscale. Adding the
Eat-Sleep subscale to NCCPC-PV totals increased only
caregivers’ presurgery scores (P = 0.05). However, the
addition increased both caregivers’ (P < 0.001) and
researchers’ postoperative total scores (P < 0.001). Add-
ing this subscale also reduced all but one correlation
between VAS ratings and NCCPC-PV scores before and
after surgery. The correlation between researchers’
NCCPC-PV total score and caregivers’ VAS ratings after
surgery did not change. Thus, adding this scale may have
increased false-positive results and reduced validity.

Convergent Validity. There were significant correla-
tions between almost all caregiver and researcher mea-
sures (table 4). One exception was the relation between
researchers’ VAS pain ratings and caregivers’ NCCPC-PV
scores before surgery. No correlations between nurses’
VAS ratings and the VAS ratings or NCCPC-PV scores of
caregivers and researchers were significant after correc-
tion for multiple tests.

Sensitivity and Specificity. Caregivers’ and research-
ers’ scores for children with mild pain were lower than
their scores for children with moderate pain (P = 0.001
and P = 0.03, respectively). Mean NCCPC-PV scores of
children with mild pain were 7.56 (SD = 4.86) for
caregivers and 9.09 (SD = 6.09) for researchers, whereas
the mean score for children with moderate to severe

Table 4. Correlations among NCCPC-PV Total Scores and VAS Pain Ratings before and after Surgery

Before Surgery

After Surgery

NCCPC-PV NCCPC-PV
VAS Pain Ratings Total VAS Pain Ratings Total
Caregiver Researcher Nurse Caregiver Caregiver Researcher Nurse Caregiver
VAS pain ratings
Caregiver
Researcher 0.91t1 0.62t1
Nurse* 0.94t% 0.92t 0.08 0.49%
NCCPC-PV total
Caregiver 0.46% 0.39 0.40 0.8471 0.6471 0.09
Researcher 0.50t1 0.53t 0.53t 0.71% 0.72t 0.69t1 0.42% 0.72t%

*n = 19 before surgery, n = 20 after surgery. 1t Significant after corrections for multiple tests.

FP <0.05.

NCCPC-PV = Non-communicating Children’s Pain Checklist-Postoperative Version; VAS = Visual Analog Scale.
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Table 5. Mean Caregiver and Researcher NCCPC-PV Subscale Scores before and after Surgery
Before Surgery After Surgery
Researcher Researcher
Possible
Subscale Range Mean SD Mean SD Mean SD Mean SD

Vocal 0-4 0.50 0.89 0.63 1.14 1.46 1.72 1.00 1.41
Social 0-4 1.21 1.41 0.88 1.36 2.33 2.48 2.21 1.56
Facial 0-5 1.13 1.36 1.38 1.61 2.67 3.17 3.38 3.10
Activity 0-2 0.88 1.12 1.04 1.12 1.38 1.38 1.54 1.19
Body and limbs 0-6 0.83 1.24 1.17 1.09 2.92 3.12 2.00 1.72
Physiologic signs 0-6 0.29 0.75 0.29 0.69 1.46 1.72 1.04 1.37

NCCPC-PV = Non-communicating Children’s Pain Checklist-Postoperative Version.

pain was 21.50 (SD = 13.85) for caregivers and 15.31
(SD = 5.82) for researchers.

A score of 11 or greater by caregivers provided the
best combination of sensitivity (0.88) and specificity
(0.81). This resulted in one false-negative result and one
false-positive result. A score of 11 or greater also had the
best sensitivity (0.75) and specificity (0.63) for research-
ers, resulting in two false-negative results and six false-
positive results. Thus, a score of 11 or greater was a good
indication that a child was experiencing at least moder-
ate pain.

Total Non-communicating Children’s Pain Check-
list-Postoperative Version Scores by Child Charac-
teristics. Caregivers’ total NCCPC-PV score did not differ
as a result of the child’s gender, whether they had cerebral
palsy, or whether they lived with their family or in a
residential center. Researchers’ postoperative NCCPC-PV
scores also did not differ as a result of these factors. After
corrections for multiple tests, only Communication age
equivalents from the Vineland Adaptive Behavior Scales'”
were correlated with NCCPC-PV scores (table 6). Thus,
children’s scores on the NCCPC-PV were not related to
their personal characteristics.

Total Non-communicating Children’s Pain Check-
list-Postoperative Version Scores and Surgery
Characteristics. Analgesic administration could not be
predicted by any surgical factors. The nonsignificant
multiple R of 0.36 indicated that all factors together
predicted less than 14% of the variation in analgesic
administration. Similarly, all factors together predicted
less than 5-9% of the variation in caregivers’, research-
ers’, and nurses’ postoperative VAS ratings. Similarly,
neither caregivers’ nor researchers’ total NCCPC-PV
scores after surgery differed as a result of whether the
child received opioids intravenously during surgery or
were admitted to the hospital after surgery. Correlations
between NCCPC-PV scores and length of surgery and
length of time in the recovery room were also
nonsignificant.

Predicting Nurses’ Visual Analog Scale Ratings. A
multiple regression indicated that only the Facial sub-
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scale of researchers’ NCCPC-PV significantly predicted
nurses’ VAS ratings (R = 0.64; R*> = 0.41; P = 0.003).

Discussion

These results provide evidence that the NCCPC-PV has
good psychometric properties when used with children
who have severe intellectual disabilities. The NCCPC-PV
was internally consistent. Interrater reliability was good
for total scores and very good for some subscales, such
as the Facial and Vocal subscales. Lower interrater reli-
ability for the Social and Body and Limb subscales were
probably because caregivers were more familiar with the
children’s abilities to interact socially and to use their
body and limbs voluntarily. Caregivers perceived all
items from these subscales more frequently than re-
searchers, with the exception of “seeking comfort” and
“difficult to distract.” Therefore, caregivers may have
noted subtle actions or attempts at actions that research-
ers were unable to notice.

The NCCPC-PV total and subscale scores were signifi-
cantly higher after surgery than before. It is important
that there was no differences as a result of observer,

Table 6. Correlations between Total NCCPC-PV Postoperative
Scores, Child Characteristics, and Surgical Factors

Total NCCPC-PV Score

Demographic Characteristic Caregiver Researcher
Chronological age (months)* 0.30 0.29
Communication*t 0.26 0.55§
Daily living skills*t 0.06 0.36
Socialization*t 0.01 0.41
Motor skills*t 0.14 0.38
Required regular medical monitoringt 0.10 -0.19
Upper limb impairmenti -0.13 -0.17
Lower limb impairmentf —0.31 —0.38
Time in surgery (min)* 0.15 0.06
Time in recovery room (min)* —0.20 -0.23

* Pearson correlations. 1 Age equivalent on the Vineland Adaptive Behavior
Scales.’ 1 Spearman correlations. § Significant after corrections for mul-
tiple tests.

NCCPC-PV = Non-communicating Children’s Pain Checklist-Postoperative
Version.
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suggesting familiarity with these children may not be
required to assess their postoperative pain and that, with
further refinement, this scale may be clinically useful for
healthcare professionals. It is also important that all
subscales changed, indicating all have some ability to
discriminate pain caused by surgery.

Receiver operator characteristic curves indicated a
score of 11 by caregivers, and researchers correctly
classified 88% and 75% of the children with moderate to
severe pain, respectively. Although false-positive and
false-negative results were greater for researchers, the
two children who were falsely classed as having mild
pain had scores of 7 and 8. Of the six children who were
false-positive results for researchers, all but one had
scores of 17 or less. Thus, these children did not have
scores that were extremely removed from their correctly
classified peers within the possible NCCPC-PV range of 0
to 81. The fact that sensitivity was better than specificity
for both caregiver and researcher scores is appropriate
for a pain scale designed to supplement clinical judg-
ment and to alert healthcare professionals to the possi-
bility that a child is experiencing moderate to severe
pain. Future research should examine whether training
or information about the children could improve the
sensitivity and specificity of unfamiliar observers.

The NCCPC-PV total scores were also significantly cor-
related with caregivers’ and researchers’ VAS ratings of
the children’s pain. Scores from each observer also cor-
related significantly with the VAS ratings of the other
observer, adding to the evidence that familiarity with
these children may not be necessary to assess their pain.
However, nurses’ VAS ratings did not change signifi-
cantly from before to after surgery or correlate signifi-
cantly with caregivers’ and researchers’ VAS ratings or
NCCPC-PV scores. One reason for this could be that
completing the NCCPC-PV provided caregivers and re-
searchers with training in what to look for and that they
used this when making their VAS ratings. Because of
time constraints, nurses were not given this opportunity.
This coincides with previous research that indicates
nurse and researcher pain ratings are more closely re-
lated when nurses use a standardized instrument rather
than a global assessment.?® This might also be explained
by different nurses having rated the pain before and after
surgery. However, the regression conducted indicated
that only 10% of the variance in nurses’ VAS pain ratings
after surgery were related to whether nurses had also
completed the preoperative VAS pain rating. Thus, the
latter explanation is unlikely.

One other explanation explored in this study is that
nurses had a priori expectations of how the children
would show pain based on their experience with chil-
dren without intellectual disabilities and that these chil-
dren did not show the reactions they were expecting.
Previous studies indicate nurses use factors other than
children’s behavior to make pain judgments, such as the
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type of surgery, time since surgery, and time since last
analgesic administration.?” Notably, these factors did not
predict any pain ratings or analgesic administration in
this study. There is also consistent evidence that nurses
put a great deal of weight on verbal and vocal signs of
pain.?”~?® Children in our study could not produce ver-
bal signs, and they showed few vocal signs. According to
researchers, only 50% of children displayed any vocal
behavior, and according to caregivers only 67% did so.
Furthermore, both reported that only 12% of children
displayed any vocal behavior “fairly often” or “very of-
ten.” Thus, the lower ratings given by these nurses may
well be because they were looking for vocal reactions to
pain, and few of the children showed these.

It is noteworthy that facial subscale had the highest
interrater agreement and that it was also the only sub-
scale to predict nurses’ VAS ratings. In studies of chil-
dren without impairments, interrater reliability for facial
expressions of pain have been relatively low.® However,
studies of adults with dementia have found that facial
reaction to pain is greater in those with impairments
than those without.**° As well, facial expression in
response to noxious stimuli has been reported to be
greater in children with developmental disorders than in
children without.>" Thus, it could be that children with
severe intellectual disabilities show more facial reaction
to pain than children without impairments, or observers
may be more sensitive to facial activity in people who
cannot speak. Further research is needed to explore
these possibilities.

Scores from the Eating-Sleeping subscale of the
NCCPC-PV were not included. It would have been pref-
erable to include these items so that comparisons of
scores achieved by children for postoperative pain and
pain experienced in other situations could be made.
However, our analyses indicate that use of this subscale
would have elevated primarily postoperative scores and
reduced correlations with VAS ratings. Thus, retaining it
could result in a higher false-positive rate and a less valid
measure.

This study had limitations. The sample of children
observed in this study was small. Thus, analyses of indi-
vidual items were not possible. However, the NCCPC-PV
was designed to be used with total scores. Thus, item
analysis is of secondary importance if the validity of total
scores are satisfactory. In addition, the fact that statisti-
cally significant results were found with such a small
sample suggests these results are clinically significant.
This external validity is strengthened by the fact that the
results were found with a wide variety of operative
procedures. In addition, intrarater reliability was not
assessed. However, interrater reliability contains all
sources of error in intrarater reliability, plus additional
error caused by different observers. Thus, intrarater re-
liability would be greater than the interrater reliability
we report. Nevertheless, the small sample size means
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cutoff scores for inferring the presence of moderate to
severe pain should be taken as preliminary. Validation of
any pain tool requires repeated tests of validity and
reliability across samples, settings, and observers. The
determination of intrarater reliability is also helpful in
determining which individuals are likely to display good
interrater reliability, and evaluation of this characteristic
of the NCCPC should be included in future research.
In summary, these results provide the first evidence
that the postoperative pain of nonverbal children who
have severe intellectual disabilities can be assessed using
a formal pain tool. Even more importantly, adults who
were unfamiliar with these children were able to detect
signs of pain using the NCCPC-PV. The results also indi-
cated facial expressions were used by all observers and
may be the most consistent cues shown by the children.
Although an evaluation of ease of use in routine clinical
care should be undertaken, researchers, who did not
know the children, were able to use the NCCPC-PV
based on only 10 min of observation. The NCCPC-PV
may be useful currently to supplement clinical judg-
ment, although exclusive use for postoperative pain as-
sessment should await replication of these results.
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(Study Coordinator, Pediatric Pain Research Laboratory, IWK Health Centre,
Halifax, Nova Scotia, Canada) and Jill MacLaren (Honors Student, Department of
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