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Background: Effective management of pain begins with accurate

assessment of its presence and severity, which is difficult in critically

ill patients. The Critical-Care Pain Observation Tool (CPOT) was

developed to evaluate behaviors associated with pain and validated

primarily with cardiac surgical patients.

Objective: The purpose of this study was to examine reliability and

validity of the CPOT in a general population of adult, critically ill patients.

Methods: Using a sample of 75 patients from critical care units of a

community hospital, pain was evaluated at 3 times (prerepositioning,

during repositioning, and postrepositioning) by 2 evaluators, using

3 different pain scales: CPOT; Faces, Legs, Activity, Cry, and Consolability

(FLACC) scale; and Pain Intensity Numeric Rating Scale.

Results: Results indicated that reliability and validity of the CPOT were

acceptable. Interrater reliability was supported by strong intraclass

correlations (ranging from 0.74 to 0.91). For criterion-related validity,

significant associations were found between CPOT scores and both

FLACC (0.87-0.92) and Pain Intensity Numeric Rating Scale (0.50-0.69)

scores. Discriminant validity was supported by significantly higher scores

during repositioning (mean, 1.85) versus at rest (pre mean, 0.60;

post mean, 0.65).

Discussion: The CPOT is an acceptable behavioral pain assessment scale

for use in the general critical care patient population and is more

appropriate for use with adults than the FLACC.

[DIMENS CRIT CARE NURS. 2014;33(2):78/81]
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Pain is an important and common symptom in critically ill
patients.1 Unrelieved pain in these patients can lead to acute
neurohumoral changes, neuronal remodeling, and long-lasting
psychological distress.2 In addition, it can place patients at a
higher risk of developing a chronic pain syndrome andmay
impact the patient’s functioning, quality of life, andwell-being
in the long term.3

The effective management of pain begins with accurate
assessment of its presence and severity. However, the accu-
rate assessment of pain is difficult in critically ill patients,
as many are unable to self-report the level and character of
their pain experience. In these cases, amethod of assessment
that involves the evaluation of patient behaviors is required.

The Critical-Care Pain Observation Tool (CPOT) is one of
the more recently developed behavioral pain assessment
tools and has been the subject of a number of validation
and feasibility studies.4-6 However, many of these initial
studies were performed with cardiac surgical patient popu-
lations. Although some recent studies have examined the
tool in noncardiac surgical samples,7-9 how the CPOT per-
forms with a more general population, with more diverse
clinical diagnoses, remains less clear. Therefore, the purpose
of this study was to examine the reliability and validity of
theCPOT inageneral populationof adult, critically ill patients.

METHODS
This nonrandomized prospective study received approval
by the institutional review board. A convenience sample of
75 patients from the critical care units of a community hos-
pital was obtained. Sample size was based on power anal-
ysis for statistical testing, using an effect size of 0.4, a power
of 0.80, and " of .05. Patients were considered for inclu-
sion in the study if they were 18 years or older; were able
to hear, see, and understand English; and displayed no
evidence of delirium, as assessed by a negative finding on
the Confusion Assessment Method for the Intensive Care
Unit. Patientswith a history ofmedical treatment for chronic
pain were excluded from the study.

The study procedure mimicked that used by Gelinas
et al4 with cardiac surgery patients. Patients who were en-
tered into the study underwent a total of 3 pain assessments
(T1-T3) during 1 testing period. T1 was done with the pa-
tient at rest. T2 was completed a few minutes later, during
a routinely scheduled repositioning of the patient. Position-
ing has been previously identified as a confirmed nocicep-
tive procedure.10 Finally, T3wasdone at recovery, 20minutes
after the positioning procedure. An attempt was made to
select subjects at various time intervals from the adminis-
tration of last pain medication to ensure variability across
the range of the scale (ie, to examine its performance at low
levels, moderate levels, and high levels of pain).

Patients were independently evaluated by 2 trained
raters, using 3 different pain scales. The CPOT, which uses

observable physiological and behavioral indicators of pain
to make a determination of whether pain is present in the
nonverbal patient, contains 4 sections, each with different
behavioral categories, including facial expression, body
movements, muscle tension, and either compliance with
ventilator (for intubated patients) or vocalization (for non-
intubated patients). Each section is scored from 0 to 2, for
a total score range of 0 to 8.

TheFaces, Legs,Activity,Cry, andConsolability (FLACC)
scale11 was the method for pain assessment of nonverbal
patients in use in the study units at the time of the inves-
tigation and was included for comparison purposes. The
FLACC is a 5-item pain assessment tool designed to mea-
sure postoperative pain in children younger than 7 years.
Patients are assessed for the presence and degree of facial
expression, leg activity, crying, and consolability.Whereas
the tool has been used in practice to assess pain in adult
critically ill patients, it has not been adequately tested in
this population.

The Pain Intensity Numeric Rating Scale (NRS) is a
subjective pain report tool that uses a 0- to 10-point scale,
with 0 = no pain present and 10 = worst possible pain. This
is an industry standard for pain assessment in cognitively
intact individuals. Previous research has demonstrated the
measure’s reliability and validity, as well as its sensitivity
to change in pain over time.12-14

The order of CPOT and FLACC assessment admin-
istration was randomized. The raters’ scores on each were
recorded separately and were not revealed until the com-
pletion of the study. Upon completion of theCPOT/FLACC
assessment, subjects were asked to use the NRS to rate their
pain level, either verbally or through manual indication on
a printed version.

RESULTS
Characteristics of the sample are displayed in Table 1. Study
participants were primarily male (56%) and ranged in age
from 23 to 87 years, with a mean of 65.3 years. Most com-
mon diagnoses were acute myocardial infarction and gas-
trointestinal and respiratory disorders.

The CPOT scores ranged from a low of 0 to a high of
4 at T1, from 0 to 7 at T2, and from 0 to 8 at T3. Mean
scores were higher during the positioning procedure than
during rest or recovery.Mean pain scores on all instruments
are shown in the Figure.

Interrater reliability assessed the degree to which the
2 raters assigned similar CPOT scores to the same patient.
It was examined using type C intraclass correlation coeffi-
cients. Correlations were statistically significant (P G .001)
andmoderate to high at all 3 testing times (0.74 [T1], 0.91
[T2], and 0.88 [T3]).

Criterion-related validity assessed the degree to which
CPOT scores correlated to other reliable and valid external
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criteria. This was examined by calculating the relationship
between the CPOT and the patients’ self-reports of pain,
the criterion standardmeasurement. Significant associations
(P G .001) were found between the CPOT scores and NRS
scores at all 3 assessment periods (0.51, 0.69, and 0.50 at
T1-T3, respectively). The CPOT scores were also highly
correlated with FLACC scores, the assessment method in
use in the studyunits at the timeof the investigation (Spearman
correlations of 0.92, 0.87, and 0.91 at T1-T3, respectively).

Discriminant validity assessed the degree to which the
CPOT was able to differentiate between 2 different pain
conditions. This was examined by performing paired t tests
between assessments taken at rest (expected low pain levels)
and during positioning, expected to elicit higher levels of
pain. Mean scores on the CPOT at T1 (preturn) were com-
pared with those at T2 (during turn). Similarly, T2 scores
were compared with those at T3 (recovery). The tool’s dis-
criminant validitywas supportedby significantly higher scores
recorded during repositioning (T2; mean, 1.85) versus at
rest (preturn mean, 0.60; postturn mean, 0.65) (Table 2).

DISCUSSION
The results of this study provide further support for the
CPOT as an acceptable behavioral pain assessment scale

for use in the general critical care patient population. The
tool was found to demonstrate strong interrater reliability
when used independently by 2 trained observers. Evidence
was also found for the tool’s criterion-related and discrimi-
nant validity. Furthermore, it was deemed by the study data
collectors to be more appropriate for use with adults than
the FLACC.

The NRS scores were higher than those obtained with
either the CPOT or FLACC at all 3 testing periods. This is
consistent with the findings of Gelinas et al4 and suggests
that self-reports of pain are only moderately related to pain
behaviors. As Stites15 notes, the consistent lack of strong cor-
relation between observational pain tools and patients’

TABLE 1 Characteristics of the Sample (N = 75)

Characteristic n Percentage

Sex

Female 33 44%

Male 42 56%

Age

G50 y 11 14.9%

50-59 y 7 9.5%

60-69 y 24 32.4%

70-79 y 17 23.0%

Q80 y 15 20.3%

Primary diagnosis

Acute myocardial infarction 15 20.8%

Respiratory disorder 16 22.2%

Gastrointestinal disorder 16 22.2%

Neurologic disorder 13 18.1%

Liver/pancreatic disorder 6 8.3%

General surgery 6 8.3%

History of alcohol or drug dependence

No 64 87.7%

Yes 9 12.3%

Figure. Comparison ofmean pain scores for 3 testing periods (N = 75).

TABLE 2 Differences inMean Scores on the CPOT
Measured Prior to, During, and
After Turning (N = 75)

Time Interval Mean Score SD Paired t

Time 1 0.60 1.21 j6.18a

Time 2 1.85 2.25

Time 2 1.85 2.25 5.09a

Time 3 0.65 1.66

aP G .001.
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self-reports suggests that behavioral assessment tools may
not be useful for establishing the severity of pain.

The CPOT scores did, however, mirror the changes
seen in NRS scores from rest period to turning period and
back. The mainstay or ‘‘criterion standard’’ of pain assess-
ment remains the patient’s self-report of pain.16 Never-
theless, when a patient is unable to self-report through
any communication means, physiologic indicators do give
the clinician a baseline by which to compare subsequent
evaluations.

Recognized limitations of this study include the lack
of random sampling and the use of a limited number of
pain observers. Use of the CPOT in actual clinical practice,
by a full nursing staff, may affect the tool’s reliability, and
this should be tested in future trials.

To date, trials of the CPOT have been reported pri-
marily with critical care populations. However, the tool
may also be appropriate for use with other less critically
ill nonverbal patients who are unable to communicate an
assessment of their pain through more traditional means
(eg, pointing to a scale, gesturing, eye blinks, etc), perhaps
with some adaptations. Future development of the tool
for these populations should be pursued.

Because pain was designated as the fifth vital sign by
the American Pain Society, there has been increasing em-
phasis on the need for reliable and valid pain assessment
tools for all patients, both verbal and nonverbal. The CPOT
has been carefully developed and validated by a number
of researchers, making it one of the most valid and reli-
able behavioral pain scales available for monitoring pain
in adult intensive care unit patients.17 In those critically ill
patients who are unable to self-report by any means, and
in whommotor function is intact, it is recommended as an
appropriate pain assessment method.
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