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Objectives: The Numerical Rating Scale-11 (NRS-11) is one of the
most widely used scales to assess self-reported pain intensity in
children, despite the limited information on its psychometric
properties for assessing pain in pediatric populations. Recently,
there has been an increase in published findings regarding
the strengths and weaknesses of the NRS-11 as a measure of pain
in youths. The purpose of this study was to review this research
and summarize what is known regarding the reliability and val-
idity of the NRS-11 as a self-report measure of pediatric pain
intensity.

Methods: A literature search was conducted using PubMed, Psy-
cINFO, CINAHL, and the Psychology and Behavioral Sciences
Collection from their inception to February 2016.

Results: A total of 382 articles were retrieved, 301 were screened for
evaluation, and 16 were included in the review. The findings of
reviewed studies support the reliability and validity of the NRS-11
when used with children and adolescents.

Discussion: Additional research is needed to clarify some unre-
solved questions and issues, including (1) the minimum age that

children should have to offer valid scores of pain intensity and (2)
the development of consensus regarding administration instruc-
tions, in particular with respect to the descriptors used for the
upper anchor. On the basis of available information, the NRS-11
can be considered to be a well-established measure for use with
pediatric populations.
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scale, NRS-11
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Valid and reliable pain assessment is a basic requirement
for effective clinical care of youths with acute and

chronic pain. Although the multidimensional nature of the
pain experience is well recognized in children and adoles-
cents, pain intensity is the preferred pain-related domain
when it comes to making pain management decisions (e.g.,
increasing or decreasing a drug dose) or deciding whether a
treatment has been successful. A number of self-report
measures of pain intensity have been developed to be used
with children and adolescents, and the 0 to 10 Numerical
Rating Scale (NRS-11) is among the most commonly used
measures in this context.

The NRS-11 has been extensively studied in research
with adults.1 Research provides support for the validity of
self-reported NRS-11 pain intensity scores through their
positive and significant correlations with other measures of
pain intensity2,3 and responsivity to treatments aimed at
diminishing or eliminating pain.4,5 Moreover, NRSs seem
to be preferred over other pain intensity measures by most
of the patients in different populations and cultures,6 for
example, when compared with other pain intensity scales
such as the Verbal Descriptor Scale or the Visual Analog
Scale (VAS).5,7

However, until recently, there has been very limited
research on the psychometric properties of the NRS-11 for
use in children and adolescents with acute or chronic pain.
This inconsistency was highlighted by several authors who
encouraged clinicians and researchers to work to address
this limitation. For example, Stinson et al8 excluded the
NRS-11 from their review on self-report pediatric pain
intensity measures because they found it had not yet been
adequately evaluated in research. The Ped IMMPACT
group9 stated that “Despite the widespread use of the NRS
in clinical practice, the lack of research on the NRS in
children and adolescents (y) precluded a recommendation
for its use” (p775). von Baeyer10 reasserted this idea and
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Institució Catalana de Recerca i Estudis Avançats (ICREA-Aca-
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concluded that: “There is some evidence that NRS is used
more often than any other pain scale (y). Surprisingly,
there is a gap in the literature with respect to the use of the
NRS in children” (p42).

Recently, a number of research groups have worked to
address the knowledge gap regarding the psychometric
properties of the NRS-11 when used for assessing pain
intensity in youth. The aim of this paper is to review this
research and summarize what is now known regarding the
reliability and validity of the NRS-11 as a self-report
measure of pediatric pain intensity.

METHODS

Search Strategy and Identification of Studies
The electronic databases PubMed, PsycINFO,

CINAHL, and the Psychology and Behavioral Sciences
Collection (EBSCOhost) were searched to identify vali-
dation studies of the NRS-11 when used to assess self-
reported pain intensity in pediatric populations published
through February 2016. The keywords included in the
search were the following: “numeric* rating scale” AND
“pain intensity” AND “child* OR adolescent OR pediatric
OR paediatric” (asterisks were used as wildcards to search
terms with the same word root). Reference lists of the
selected papers were also reviewed to identify potentially
eligible articles not found in the main search.

Selection Criteria
An article was included in this review if: (1) it was

published in a peer-reviewed journal; (2) it was a validation
study, that is, it intentionally addressed the evaluation of 1
or more psychometric characteristics of the NRS-11 when
used to assess pain intensity in children or adolescents; and
(3) the pain intensity scores were self-reported by the youths
participating in the study. Following PRISMA guidelines,11

the articles were evaluated by 2 researchers to check
whether they met the inclusion criteria (Supplemental
Digital Content, http://links.lww.com/CJP/A371). If there
was any disagreement about eligibility for inclusion, this
was discussed until consensus was reached. No additional
help was needed to make a consensual decision.

RESULTS
The search strategy retrieved a total of 379 references,

and 3 additional papers were identified by checking refer-
ence lists. Eighty-one of the papers identified were excluded
as they were duplicated and 208 because the studies were
conducted only with adult samples. Thus, 93 articles were
suitable for eligibility. Figure 1 describes the selection
process followed in this study.

Sixteen studies were identified that examined the psy-
chometric properties of the NRS-11 when used to self-
report pain intensity in pediatric samples; the first appeared
in 2007. Eleven of the studies examined the properties of the
NRS-11 in acute pain in clinical and nonclinical pop-
ulations. Specifically, 5 studies were conducted with surgi-
cal patients, 1 study was conducted with children under-
going an immunization injection, and all other studies were
conducted with schoolchildren who were asked to report
the intensity of the most frequent pain during a certain
period of time. In addition, 5 studies included samples of
children and adolescents with chronic pain problems
referred to pain clinics and 2 with young people with sickle

cell disease. Finally, in 1 study the NRS-11 was used to
measure pain intensity in youth with some type of physical
disability.

Most papers included samples of children and ado-
lescents aged between 8 and 18 years, but 2 works included
children as young as 6 years of age12,13 and 2 included
participants who were 7 years old.14,15 Finally, the work by
Miró et al16 included youth with physical disabilities aged 8
to 20 years.

In the sections that follow, we discuss the available
evidence with respect to each of the following psychometric
properties of the NRS-11: reliability, convergent and dis-
criminant validity, concurrent and predictive validity,
responsivity/sensitivity to change, and interpretability. We
also include the information available about the agreement
(concordance) between the NRS-11 and other self-report
measures of pain intensity. Table 1 provides additional and
detailed information about the reviewed studies.

Reliability
Reliability of pain measures is usually estimated by

computing test-retest stability in samples for whom little
change in pain is anticipated (eg, those who do not receive
treatment) or are self-described as having little to no
change in pain. We were able to identify only 1 study that
examined reliability of the NRS-11 pain intensity scores in
this way. Bailey et al17 asked a sample of 202 children,
between the ages of 8 and 17 years with abdominal pain
being seen in an emergency department, to rate their
current pain intensity twice; first after they arrived and
then again either just after an intervention to reduce the
pain or right before discharge if no intervention was
implemented. The average time between assessments was
120±75 minutes. To analyze the agreement between the 2
measurements, they used the Bland-Altman Method,18

which provides a plot that depicts the difference in score
between the 2 measurements against the average of the 2
measurements for each participant. Results showed a high
agreement (limits of agreement of �0.9 and 1.2, 95% CI)
between pain intensity scores in those 44 children who did
not report any change in pain intensity between the first
and the second measurement, supporting the tentative
conclusion that the NRS-11 shows high levels of test-retest
stability in an 8- to 17-year-old sample of children. Such a
conclusion is deemed tentative because (1) it is based on
evidence from only a single study and (2) the high agree-
ment was found for a discreet subsample that was selected
for reporting no change in pain.

Validity
Several studies support different types of validity of

the NRS-11 when used with children and adolescents.

Convergent and Discriminant Construct Validity
Construct validity has been evaluated examining both

convergent and discriminant validity studies. The con-
vergent validity of the NRS-11 has been supported by the
moderate-to-high correlations between the NRS-11 pain
intensity scores and scores from other self-report scales
that also measure pain intensity, such as the Faces Pain
Scale-Revised (FPS-R) (r range across studies=0.75 to
0.93),13,14,19,20 the VAS (r range across studies=0.73 to
0.95),13,14,20 the Verbal Rating Scale (VRS) (r range, 0.48
to 0.0.79),16,21 and the Colour Analogue Scale (CAS) (r
range across studies=0.58 to 0.84).13,22 In contrast to the
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moderate-to-high correlations found in the 8 studies cited
above, only a modest correlation was found in 1 study
between the NRS-11 and the Wong-Baker FACES Pain
Rating Scale (r=0.33).16

In addition, Bailey et al17 compared the pain intensity
reports on the NRS-11 and on a VRS with 3 pain intensity
levels: mild, moderate, and severe pain. The results of this
study support the convergent validity of the NRS-11 rat-
ings. That is, pain intensity ratings on the NRS-11 of
children who rated their pain intensity as mild in the VRS
were lower than ratings of those who rated pain intensity as
moderate, which in turn were lower than those who rated it
as severe. Furthermore, the convergent validity of an elec-
tronic version of the NRS-11 has been reported in a recent
study by showing high correlations with other self-report
pain intensity scales (the FPS-R, the CAS, or the VAS)
administered using the traditional paper-and-pencil format
(r range, 0.59 to 0.79).23

The discriminant validity of the NRS-11 was sup-
ported by findings indicating moderate correlations
between scores on the NRS and scores on pain unpleas-
antness (r=0.63)20 and functional disability measures
(rs=0.35 and 0.43).24 Discriminant validity of NRS-11
pain intensity scores has also been examined using Fisher z-
transformation to compare the magnitude of the correla-
tion coefficient between ratings on the NRS-11 and other
self-report pain intensity scales with those between ratings
on the NRS-11 and other nonpain intensity measures.
Available results show that correlation coefficients between
the scores on the NRS-11 and other pain intensity scales
(such as the FPS-R, the VAS, or the CAS) were sig-
nificantly larger than those between the scores on the NRS-
11 and measures of pain-related affect (z range across
studies=2.05 to 7.62, all P<0.05)13,19,22 and disability

(z=7.62, P<0.001).13,19 An electronic version of the
NRS-11 has also shown adequate discriminant validity
properties in relation with measures of fatigue (z range, 2.4
to 8.8, all Ps>0.05).23

Concurrent and Predictive Criterion-related Validity
Available studies also show good results for criterion-

related validity (concurrent and predictive) of the pain
intensity scores on the NRS-11. For example, scores on the
NRS-11 have been shown to be moderately correlated (at
least r Z0.3 to 0.5) with other measures at the same time of
measurement to analyze concurrent validity, while using
measures of disability (r range, 0.22 to 0.39),16,19 psycho-
logical functioning (r range, 0.46 to 0.66),16,19 and pain
interference (r=0.62),16 or at 2 different time points of
measurement to study the predictive validity of NRS-11
scores using measures of disability (r=0.39) and quality of
life (r=0.46).19 In addition, an electronic version of the
NRS-11 has shown adequate concurrent validity properties
when correlated with measures of pain catastrophizing
(r=0.30).23

Responsivity or Sensitivity to Change
Finally, data regarding the responsivity or sensitivity

to change with the NRS-11, relative to other measures, is
inconsistent. Bailey et al17 compared the median of NRS-11
scores reported by 46 children before and after a pain-
relieving intervention in the emergency department and
found large (and statistically significant) differences
between them (NRS-11before=6.5, NRS-11after=4.0;
W=2, P<0.001). Connelly and Neville,20 in a study with
29 children aged 9 to 18 undergoing surgical repair of
pectus excavatum, compared the relative responsivity of
NRS-11, VAS, and FPS-R. They assessed pain intensity 5

Records identified by a
database search (n = 379)

Additional records identified through
reference lists (n = 3)

Total records
(n = 382) 

Records screened
(n = 301) 

Records excluded using  
adults only : 208  

Articles assessed for eligibility
(n = 93)

Full-text articles excluded 
(n = 77) 

No validation purposes = 45 
Mixed sample = 7 
Review/descriptive article = 5 
Not self-reported pain 
intensity = 8 
Case report = 1 
Not using the NRS for pain 
intensity measurement = 11 Studies included 

(n = 16) 

Duplicates removed (n = 81)

FIGURE 1. Flow chart followed to identify the studies that were included in accordance with PRISMA guidelines.

Castarlenas et al Clin J Pain � Volume 33, Number 4, April 2017

378 | www.clinicalpain.com Copyright r 2016 The Author(s). Published by Wolters Kluwer Health, Inc.

D
ow

nloaded from
 http://journals.lw

w
.com

/clinicalpain by B
hD

M
f5eP

H
K

av1zE
oum

1tQ
fN

4a+
kJLhE

Z
gbsIH

o4X
M

i0h
C

yw
C

X
1A

W
nY

Q
p/IlQ

rH
D

3i3D
0O

dR
yi7T

vS
F

l4C
f3V

C
1y0abggQ

Z
X

dgG
j2M

w
lZ

LeI=
 on 05/29/2023



times per day during the 3 days following surgery. Using
hierarchical linear models, they found statistically sig-
nificant improvements in pain as measured by the VAS and
FPS-R, but not as measured by the NRS-11, suggesting
that the NRS-11 was the least sensitive for detecting
changes in pain intensity over the 3 days following surgery.
Finally, a recent study by Pagé et al24 showed that the
NRS-11 detected changes in pain intensity over a 2-week
period in a sample of 83 youths with scoliosis and osteot-
omy who had a planned major surgery.

Interpretability
Another issue of interest that has attracted the atten-

tion of researchers is the interpretability of the NRS-11,
that is, the meaning of scores obtained by this measure. We
identified 5 studies that examined this characteristic. Bailey
et al17 examined the median scores of the NRS-11 across
the categories of the VRS, finding that average values of 3,
6, and 8 on the NRS-11 are associated with the categories
of mild, moderate, and severe pain on the VRS, respec-
tively. Hirschfeld and Zernikow25 also conducted a study to

TABLE 1. Summary of Studies Reporting the NRS-11 Psychometric Properties, by Chronological Order of Publication

Reliability Validity

Other

Characteristics

References

Sample N

(Age Range)

Type of Pain

Method of

Administration NRS-11 Anchors

Test-

Retest

Stability

Conver-

gent

Discri-

minant

Con-

current Predictive

Responsivity/

Sensitivity

Interpreta-

bility

Con-

cordance

Bailey et al28 87 (8-18)

Acute abdominal pain

Verbal 0=no pain

10=worst possible

pain

|

von Baeyer

et al14
69 (7-17)

Postoperative pain

29 (9-17)

Postoperative pain

236 (11-17)

Vaccination pain

Verbal &

Printed

0=no pain

10=most or worst

pain

| |

Miró et al19 175 (8-12)

Most frequent pain

last 3mo (acute/

chronic)

63 (6-16)

Postoperative pain

Verbal 0=no pain

10=very much pain

| | | |

Bailey et al17 202 (8-17)

Acute pain

Verbal 0=no pain

10= the worst

possible pain

| | | | |

Connelly

and

Neville20

29 (9-18)

Postoperative pain

Verbal 0=no pain

10=worst pain

possible

| | | |

Voepel-

Lewis

et al15

113 (7-16)

Postoperative pain

Verbal 0=no pain or hurt

10= the most or

worst pain/hurt

|

Pagé et al24 83 (8-18)

Postoperative pain

Verbal 0=no pain at all

10=worst possible

pain

| | | |

Sánchez-

Rodrı́-

guez

et al12

126 (6-8)

Most frequent pain

last 3mo

Verbal 0=no pain

10=very much pain

Castarlenas

et al13
126 (6-8)

Most frequent pain

last 3mo

Verbal 0=no pain

10=very much pain

| | |

Myrvik

et al26
28 (8-18)

Chronic pain

Printed 0=no pain

10= the worst pain

possible

|

Hirschfeld

et al27
153 (-)

Chronic pain

Verbal 0=no pain

10=maximal pain

|

Ruskin

et al22
143 (8-17)

Chronic pain

Verbal 0=no pain

10=strongest or

worst pain you

can imagine

| | |

Castarlenas

et al29
191 (12-18)

Most frequent pain

last 3mo

Electronic

format

0=no pain

10=very much pain

|

Myrvik

et al26
28 (8-18)

Chronic pain

Verbal 0=no pain

10=worst pain

possible

| |

Sánchez-

Rodrı́-

guez

et al23

180 (12-19)

Most frequent pain

last 3mo

Electronic

format

0=no pain

10=very much pain

| | | |

Miró et al16 113 (8-20)

Chronic pain

Verbal 0=no pain

10=pain as bad as

could be

| |
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identify the cut points for the NRS-11 in a sample of chil-
dren and adolescents with chronic pain. However, pain
intensity information was based on parent proxy report for
more than a third of the participants, those under the age of
11 years. As the results are presented differentiated by pain
typology but collapsed by age, it is not possible to analyze
the information specifically for those who used the NRS-11
as a self-report measure, and therefore this paper was
excluded from this review.

Two studies have examined the relationship between
NRS-11 ratings and other pain-related variables such as the
perceived need of medicine or patient satisfaction. Voepel-
Lewis et al15 studied the interpretability of NRS-11 scores
in a sample of children undergoing surgery. In addition to
rating their pain intensity, the participants were asked to
report the perceived need for medicine and the perceived
satisfaction with treatment to establish the NRS-11 cut
points related to these 2 outcomes. Results showed that
scores >4 in the NRS-11 discriminated those children who
perceived they needed medicine, whereas scores >6 dis-
criminated those children who were dissatisfied with treat-
ment from those who were not. However, Voepel-Lewis
et al15 pointed out that the percentage of false positives and
negatives in this study were both fairly high, indicating that
these may not reflect the levels associated with what indi-
vidual children judge to be mild, moderate, and severe pain.
Following a similar procedure, Myrvik et al26 found in a
sample of 28 pediatric patients with sickle cell disease that
pain scores from 8 to 10 on the NRS-11 identified children
who needed pain medication, and scores from 9 to 10
identified children who were dissatisfied with the treatment.

Finally, a number of investigators have sought to
identify the minimum clinically significant difference
(MCSD) of the NRS-11, that is, the smallest difference in
pain ratings that reflects changes in a clinical intervention
and which is perceived as beneficial by patients. For
example, Bailey et al17 analyzed the median difference
between the first and the second assessment when partic-
ipants considered their pain level as “a lot worse,” “a little
worse,” “the same,” “a little better,” or “a lot better.”
Results showed that the MCSD (representing a change of
“a little better” or “a little worse”) for the NRS-11 was 1
out of 10. In addition, Voepel-Lewis et al15 also established
the difference that reflected a change in pain intensity at
�1/+1 (“feeling a little better” or “feeling worse,”
respectively). Hirschfeld et al27 studied the MCSD in a
sample of adolescents with chronic pain and their results
also suggested that a change of 1/10 or a 12.5% decrease on
the NRS-11 represents a meaningful change of pain inten-
sity in this population. Finally, Myrvik et al26 found that a
decrease of 0.9 in the NRS-11 scores represent a clinically
significant reduction of pain intensity in a sample of chil-
dren and adolescents with sickle cell disease.

Agreement Between the NRS-11 and Other Pain
Intensity Scales

A high correlation between 2 pain intensity self-report
measures does not necessarily mean there is good agree-
ment between them. Correlation analyzes the association
between one variable and another, and it is not the best
alternative to study the comparability or interchangeability
of scales. For example, scores of pain intensity of 0, 2, 4
obtained with the scale A and scores of 6, 8, 10 obtained
with the scale B have a perfect association (r=1.0), but
there is not concordance. Having information about

agreement or concordance shows whether 2 scores obtained
with different scales are comparable in magnitude and
consequently, interchangeable.

The agreement between scores from the NRS-11 and
scores from other self-report pain intensity scales has been
documented; results are mixed. Although 2 studies support
equivalence,14,24 most studies suggest that the NRS-11
cannot be considered to be equivalent to other scales such
as the FPS-R,12 the Wong-Baker FACES Pain Rating
Scale,28 the VAS,12,17,28 or the CAS.12,22,28 Nevertheless,
the distribution of scores obtained with the NRS-11 seems
to follow a similar pattern to those obtained with other pain
intensity scales, such as the FPS-R or the VAS,14,20 with the
exception that ratings on the NRS-11 tend to be higher
than those of other scales.12,19,20 Ratings from an elec-
tronically administered NRS-11 have shown agreement
with scores from the traditionally administered (paper-and-
pencil) version of this self-report scale when using the
Bland-Altman method at 80% CI.23,29

DISCUSSION
The aim of this review was to examine the available

evidence regarding the psychometric properties of the NRS-
11 as a measure of self-reported pain intensity in children
and adolescents, updating the review by von Baeyer.30 We
were able to identify 16 studies that purposely studied the
psychometric properties of the NRS-11 pain intensity
scores. Generally speaking, results show that the NRS-11
provides valid and reliable scores when used with pediatric
populations. This represents a fundamental advance in the
literature about the measurement of pediatric pain inten-
sity, as little psychometric information about the NRS-11
was available just a few years ago. The proliferation of
works around this topic reflects the interest of researchers
and clinicians to respond to the need, as noted in the
Introduction, to provide evidence that the NRS pain
intensity scores would prove to be reliable and valid when
used to measure children’s pain intensity.

Most of the clinical decisions about pain management
are based on changes in pain levels and having some data
about this domain represents important progress. The use
of the NRS for self-report of pain intensity has been criti-
cized31 on the grounds that it does not capture the com-
plexity of pain. But to our knowledge, no one has claimed
that pain intensity is the only important aspect of pain to
consider. Pain intensity is one among numerous domains
requiring consideration in the assessment of people with
pain,9,32–34 and the NRS seems to be an efficient tool for
this purpose.

The increasing number of studies published on the
psychometric properties and characteristics of the NRS-11,
when used in pediatric populations, demonstrates the
interest of clinicians and researchers in this scale. On the
basis of reviewed studies, at this point, there is enough
evidence to consider the NRS-11 as a “well-established
measure” for assessing pain intensity in children and ado-
lescents according to 3 criteria for this category35(p913): (1) it
has been presented in at least 2 peer-reviewed articles by
different investigators or investigatory teams; (2) studies
provide sufficient detail about the measure to allow critical
evaluation and replication; and (3) there is detailed infor-
mation indicating good validity and reliability in at least 1
peer-reviewed article.
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Despite the increasing number of studies evaluating
the psychometric properties and the performance of the
NRS-11 scores in youths, however, some issues about the
use of this scale still remain to be clarified.30 Two related
issues that need to be addressed have to do with the
administration of the NRS-11: (1) What are the most
appropriate administration instructions when the scale is
presented to children? (2) What should be the descriptor
indicating the high pain endpoint? The results of an email
survey30 revealed that clinicians use a large number of
alternatives both to explain the scale and to describe the
upper anchor when they ask children to report their pain
intensity. There is no controversy about how the lower
anchor should be explained (ie, as “No pain”). However,
the same cannot be said for the upper anchor. The most
common upper anchor used in the studies included in this
review is “The worst pain possible,” but numerous other
phrases are also used, such as “Very much pain” (Table 1),
which is the upper anchor established for the FPS-R.

Preliminary results regarding the most appropriate top
anchor for the NRS-11 have been presented by Young and
von Baeyer.36 These authors conducted a study to deter-
mine whether the ability of children to use the NRS-11 is
influenced by the expressions or words used to explain the
anchors. In their study, 98 university students graded 6
different top anchors based on severity, concreteness, and
clarity (ie, “Most hurt,” “Hurt as bad as it could be,”
“Worst hurt you can imagine,” “Most hurt possible,”
“Very much hurt,” and “Hurt as bad as breaking your
arm”). Then, 133 children enrolled in grades 1 to 5 par-
ticipated in assessing the calibration and comprehension of
the anchors as applied to hypothetical pain vignettes.
According to the results of their study, “Most hurt” was the
least useful endpoint due to the high mean error score. The
remaining alternatives seemed to have similar utility; the
authors concluded that each one could therefore be con-
sidered roughly equivalent.

Still, having a standard upper anchor would be useful
for the field and allow for greater comparability across
studies. Further research assessing how children understand
such anchor phrases, and working toward a consensus of
researchers and clinicians on standardizing these phrases, is
needed to improve pain assessment with the NRS-11 and
other pediatric self-report scales. Differences between lan-
guages should be taken into account: an anchor phrase that
has good psychometric qualities in one language may, when
translated into another language, be meaningless or hard to
understand. Thus, standard anchor phrases will need to be
identified that are valid across languages and cultures,
which will allow for cross-cultural comparisons. If this is
not found to be possible, then different anchor phrases may
be needed for different regions. Research is now needed to
help determine what these anchors might be.

In addition, future studies should determine whether
the method of presentation of the NRS-11 (ie, verbally or in
printed format) has an influence on the pain intensity scores
reported by participants. Research in adults suggests that
written versions of the numerical scale reduce the amount
of error, relative to verbal presentations.37 Using the
printed form, the anchors are clarified and the prevalence of
out-of-range scores (eg, 25 out of 10) and fractional values
(eg, 5½) is reduced because the respondent sees the boun-
daries of the scale and the possible alternative scores.

One additional issue that deserves further clarification
is that of the lowest age at which the NRS-11 could be

reliably and validly used. Most studies have been conducted
with samples of children 8 years of age or older. However,
we have conducted studies to analyze the psychometric
properties of the NRS-11 when used in even younger chil-
dren. Preliminary data12,13 have shown adequate construct
and criterion-related validity from pain intensity scores
even when the NRS-11 is used with children as young as 6
years of age. To confirm this, research studies are needed
that not only include participants who are as young as 6 (or
younger), but that includes an adequate number of partic-
ipants at the lower ages to have adequate statistical power
to detect any age effects.

It is well known that certain cognitive skills are
required if children are to understand the meaning of the
numbers of the NRS-11, and provide accurate ratings of
pain intensity so that efficient pain management can be
guaranteed. Several activities have been suggested to iden-
tify those children who are able to give accurate self-reports
and those who are not.38,39 Children about 2 years old are
often able to say numbers by rote learning repetition and
even verbalize them in the correct order but they have not
acquired yet a quantitative understanding of the numbers, a
skill essential to use a self-report pain intensity scale.40 Two
of the works presented in this review used screening tasks to
determine whether children were able to provide a reliable
and valid pain intensity score. Voepel-Lewis et al15 used
seriation and classification tasks, and Castarlenas et al13

used counting, seriation, and comparison tasks. Although
the use of screening tasks is a good addition in these studies,
it is unclear whether they are capable of discriminating
between children who can and cannot reliably use the NRS-
11. A screening task should be brief but also be able to
evaluate several numerical skills; future studies should be
able to clarify whether screening tasks used are sensitive
enough to distinguish between children who are able to
reliably and validly use the NRS-11 to report on their pain
intensity.

Present pain intensity is not the only variable meas-
ured by NRS-11 scores. Children are frequently asked
about their usual, maximum, or minimum pain intensity
over a specified period of time such as the last week or
month. In addition, pain intensity at rest is sometimes
differentiated from pain experienced during specified
activities. These judgments place additional cognitive
requirements such as memory for past pain and the ability
to construct and report an average or usual score over a
period of time. In the current review, these aspects of pain
intensity were not differentiated; more than a half of the
studies referred either to present pain intensity or to the
pain experienced in a procedure just completed.

Most samples in studies reviewed here included as
participants children who were experiencing acute pain.
Although there is no clear reason to expect that these
findings would not generalize to children with chronic pain,
additional studies that include samples of children with
chronic pain are needed to demonstrate this.

Another area of interest is the study of the properties
of the NRS-11 when administered with the so-called
information and communication technologies, for exam-
ple, smartphones. With the progressive implementation of
the information and communication technologies (eg, in
online treatments), studies of feasibility and usability, as
well as compliance, will be explicitly needed. In fact, a
recent study with adolescents aged 12 to 18 suggests that
scores obtained with a NRS-11 incorporated in an
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electronic device are comparable with scores on the tradi-
tional verbal version of this scale.29

To summarize, and in light of the findings from this
review, the results indicate support for the reliability and
validity of the NRS-11 as a self-report scale of pain
intensity in many populations of children and adolescents
as young as 8 years old, and perhaps even as young as 6
years old. Thus, the findings indicate that NRS-11 can be
viewed as a “well-established measure,” both for the
assessment of acute and chronic pain in children and
adolescents. These positive properties, together with the
advantages of the NRS-11 over other pain scales (eg, no
physical materials are needed for its administration, it can
be administered orally), support its recommendation for
use with children and adolescents. Finally, we would like
to emphasize that pain intensity is only one of many
important pain-related domains that can and should be
assessed in clinical and research settings. Careful attention
should also be paid to other important pain-related
domains such as pain location, pain extent, and the
impact of pain on psychological and physical function,
among others. A comprehensive assessment of the person
with pain, across different levels and units of analysis, is
fundamental to understanding the pain as well as pro-
viding the best possible care.
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