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by convergent and discriminant validity. Criterion
validity was assessed as concurrent validity. Agreement was calculated using the Bland and Altman
method. Analyses were conducted for two confidence intervals (CI): 95% and 80%.
Results. CFA demonstrated that the four electronic
versions of the scales measure a single factor. All
the scales showed a) moderate to high convergent
validity, b) adequate discriminant validity with
fatigue ratings, and c) adequate concurrent validity
with pain catastrophizing ratings. Results also
show that traditional and electronic versions of the
four scales are in agreement, at least at the 80% CI.
Conclusions. Our results demonstrate that pain
intensity scores reported with the scales in Painometer are valid, and concordant with their traditional counterparts.
Key Words. Pain Intensity; Assessment; Mobile
App; Smartphone; Young People

Abstract

Introduction

Objective. Painometer is a mobile application that
includes four pain intensity scales: the Numerical
Rating Scale, the Faces Pain Scale-Revised, the
mechanical visual analogue scale and the Colored
Analogue Scale. The aim of this study was to analyze the validity and agreement of the intensity
reports provided by these scales and their traditional counterparts.

Over the last 15 years, an increasing number of studies
have used the so-called information and communication
technologies (ICTs) for the management of pain in
young people [1]. For example, internet-based interventions [2,3] are now available. Similarly, mobile devices
such as PDAs [4–7] and Smartphones [8,9] are also
used to assess young people with pain.

Methods. Participants were 180 young people
(mean age 5 14.88; SD= 1.64; age range: 12–19).
They were asked to report the maximum intensity of
their most frequent pain in the previous three
months using traditional and electronic versions of
the scales. They also reported their level of fatigue
and pain catastrophizing. Construct validity was
evaluated by confirmatory factor analysis (CFA) and
1982

The use of ICTs to assess and treat people with pain
has rapidly increased for a number of reasons, namely:
a) they are more accessible and ubiquitous [10], b) data
are captured in real-time [11], c) compliance is greater
[12,13], d) accuracy is improved [4,14], and e) young
people tend to prefer electronic devices to traditional
test [7,8].
Although the fast development and increased use of
ICTs for pain assessment is positive, there are some
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Painometer is a mobile application that has been developed to help measure pain [17]. It contains the electronic versions of four widely used pain intensity scales:
the Faces Pain Scale-Revised (FPS-R), the Numerical
Rating Scale-11 (NRS-11), the Colored Analogue Scale
(CAS), and the mechanical visual analogue scale
(mVAS). Castarlenas et al. [8] studied the agreement
between verbal and electronic versions of the NRS-11
included in Painometer in a sample of schoolchildren.
They reported that pain intensity ratings on both scales
seem to be comparable. However, it is yet to be determined whether the traditional administered versions and
the electronic versions in Painometer behave similarly.
The first major aim of this study was [1] to further analyze the psychometric properties of Painometer: that is
to say, evaluate whether the four scales provided valid
reports when used to measure young people’s levels of
pain intensity. Our hypothesis was that the electronic
versions of the four pain intensity scales measure a single dimension and that they all provide valid reports
when used to measure pain intensity in young people.
The second major aim was to study the agreement
between the reports provided by the four pain intensity
scales contained in Painometer and their traditional
counterparts. On the basis of published studies [7,8],
we hypothesized that we would find an agreement
between reports of the electronic and the traditional versions of the scales. A further secondary aim was to
compare the participants’ preference for traditional and
electronic versions of the scales. On the basis of previous studies, we expected that participants would prefer
the electronic versions.

A total of 203 schoolchildren (72.5%) returned the
signed parental consent. Of these, 23 did not report
having pain in the last 3 months and were excluded
from the study. Additional exclusion criteria were 1) having a cognitive impairment and 2) not being able to
understand Catalan or Spanish. Thus, the final sample
was comprised of 180 schoolchildren, with 76 boys
(42%) and 104 girls (58%). The participants were
between 12- and 19-year old (mean 5 14.88;
SD 5 1.636). All of them were Catalan native speakers,
and all interviews and questionnaires were in Catalan.
Table 1 summarizes descriptive information about the
participants.
Measures
Pain intensity was measured with the 11-point Numerical Rating Scale, the Faces Pain Scale-Revised, the visual analogue scale and the Colored Analogue Scale. In
all cases, participants had to report the maximum intensity of their most frequent pain in the last 3 months. In
Painometer, instructions about how to use the electronic
versions of each scale appear on the screen just before
the scale so that users can read for themselves what to
do and how to do it. However, in this study, instructions
were verbally provided by the interviewer.

The 11-Point Numerical Rating Scale (NRS-11)
Participants reported the maximum intensity of their most
frequent pain in the last three months on a scale from 0
(no pain) to 10 (very much pain). In its verbally administered version (vNRS-11) it has demonstrated good psychometric properties when used with children 6-year old
or older [19–24]. The electronic version of the NRS-11
C.
(eNRS-11) [17] was administered on an iPod Touch 4V
The iPod screen was 3.5 inches diagonally (or 88.9 mm).
All the potential responses (i.e., numbers from 0 to 10)
are depicted permanently at the top of the screen and
the selected number is depicted in a bigger font in the
middle of the screen. Participants could select the number that best represented their pain intensity in one of
two different ways: 1) sliding their finger across the
screen so that the eleven possible options could be seen
by the user, one by one, in the center of the screen or 2)
tapping on the chosen number at the top of the screen.
Figure 1 shows a screenshot of the eNRS-11.

Methods
Participants
Sample size analysis showed that 85 participants would
be needed (r 5 0.3; a 5 0.05; b 5 0.20) to perform the
planned analyses. On the basis of previous studies conducted by our research group, we predicted that about
40% of the participants would fail to return the signed
consent. Thus, to have enough participants, we invited
schoolchildren enrolled in grades 7 to 12 from two
schools (N 5 280).

The Faces Pain Scale—Revised
FPS-R [25] is a self-report measure with six faces showing increasing pain intensity levels from left to right. As in
the NRS-11, participants were asked to identify their
most frequent pain in the last 3 months and select the
face which best reflected the maximum intensity of this
pain. The lower and upper anchors of the scale were “no
pain” and “very much pain.” FPS-R has been widely studied and shown good psychometric properties [25–27].
1983
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caveats. One of the major disadvantages of digitalized
questionnaires or self-report measures is that they are
often used without previous rigorous analysis of their
psychometrics properties and usability characteristics,
as if the scores provided by them were just as suitable
and valid as measures in a traditional format. Thus,
although there is ample evidence that young people are
capable of reliably reporting information about their pain
[15,16], this is far from clear when digitalized versions of
existing questionnaires are used, as only a handful of
studies have looked into these issues, for example,
[6–9,17,18]. Before these electronic versions of selfreport measures can be extensively used, they must
undergo close analysis.
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Table 1

Participants’ descriptive information
180
14.88 (1.64)
76 (42%)
104 (58%)
112 (65%)
63 (35%)
72 (40%)

34
22
29
61
16
18

(19%)
(12%)
(16%)
(34%)
(9%)
(10%)

43 (24%)
5 (3%)
8 (4%)
2 (1%)
1 (1%)
1 (1%)
1 (1%)
4 (2%)
22 (12%)
4 (2%)
2 (1%)
7 (4%)
24 (13%)
7 (4%)
7 (4%)
8 (4%)
2 (1%)
18 (10%)
4 (2%)

* Defined as a pain in any area of their body (1) lasting for at
least 3 months and (2) present at least once a month.
†
Information missing in 10 cases (5%).

The electronic version of the FPS-R (eFPS-R) shows the
six faces at the top of the screen and the selected face in
the center of the screen. Participants selected the face
that best represented the intensity of their pain by sliding
their finger across the screen or by tapping on the chosen
face at the top of the screen. Figure 2 shows a screenshot of the eFPS-R as it was presented.

The Visual Analogue Scale
VAS is a 100 mm horizontal line with lower and upper
limits representing “no pain” and “very much pain,”
1984

Figure 1 Screenshot of the eNRS-11. [Color figure can be viewed in the online issue, which is
available at wileyonlinelibrary.com.]
respectively. We used a mechanical version (mVAS)
which consisted of a marker that the children had to
move along the line to the point corresponding to the
maximum intensity of their most frequent pain during
the last 3 months. The pain intensity score was
obtained by measuring the distance between the “no
pain” limit to the point selected by the marker. The VAS
has been shown to provide reliable and valid data when
used with children over the age of 5 [28]. However, it is
only recommended for use with children above the age
of 8 [15]. The procedure used with the electronic version of the VAS (eVAS) was the same as the one used
with the mechanical version. Figure 3 shows a screenshot of the eVAS.

The Colored Analogue Scale
CAS consists of a 100 mm-long triangular shape. The
anchors are “no pain” and “most pain.” However, in this
study, we used “very much pain” as the upper limit so
that all the scales were homogeneous and there were
no potential anchor effects. This procedure was also
used in a previous study [23] with good results. At the
bottom, CAS is 10 mm wide and at the top it is 30 mm.
CAS is also color graduated from white (lower anchor)
to dark red (upper anchor). The procedure was the
same as with the mVAS: participants had to move a
marker along the triangle to the maximum intensity of
their most frequent pain in the last three months. CAS
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Participants (N)
Mean age (SD)
Gender N (%)
Boys
Girls
Pain status N (%)
Acute pain
Chronic pain*
With pain at the time
of the interview
Schooling grade N (%)
Seventh
Eighth
Ninth
Tenth
Eleventh
Twelfth
Localization of the most
frequent pain N (%)†
Head (excluded face)
Throat/neck
Shoulder
>Chest
Elbow
Forearm
Wrist
Hand
Abdomen
Hip
Groin/pubic area
Thigh
Knee
Calf
Ankle
Foot
Upper back
Mid back
Low back

Validity of Painometer Pain Intensity Reports

Catastrophizing

Figure 2 Screenshot of the eFPS-R.
Note: Used and modified with permission from
IASP (see www.iasp-pain.org/FSPR). [Color figure
can be viewed in the online issue, which is available at wileyonlinelibrary.com.]
has been shown to have good psychometric properties
when used in children and adolescents between 5- and
17-year old [28–30]. The electronic version of the CAS
(eCAS) works just like the traditional version. Figure 4
shows a screenshot of the eCAS.
Fatigue/Tiredness
Fatigue/Tiredness was measured using a numerical rating scale where 0 corresponded to “no fatigue/tiredness” and 10 to “very much fatigue/tiredness.”

Figure 3 Screenshot of the eVAS. [Color figure
can be viewed in the online issue, which is available at wileyonlinelibrary.com.]

Catastrophizing was measured using the child version
of the Pain Catastrophizing Scale (PCS–C) [31]. PCS-C
is a 13-item instrument that evaluates catastrophic
thinking about pain. On a 5-point Likert scale from 0
(not at all) to 4 (always), children have to indicate the
degree to which they agree with each of the statements. The PCS-C has shown good psychometric
properties when used in children and adolescents
between 8- and 16-year old [31]. In this study we used
the Catalan version of the PCS-C [32]. This version was
internally consistent (Cronbach’s Alpha 5 0.86) in our
sample.
Procedure
This study was approved by the Department of Education of the Catalan Government and by the participating
schools. Participants were recruited from two public
schools, which were chosen for their proximity. It is,
therefore, a convenience sample.
A letter explaining the study was sent to parents of all
the children enrolled in grades 7 to 12. When the
informed consent signed by the parents had been
returned, an individual interview with each participant
was conducted during school hours by two experienced
pediatric pain researchers.
First, participants were asked to remember whether
they had experienced pain in the previous three months
(the question used was “have you had pain in any area
of your body in the last 3 months?”) and if the answer
was positive they were asked to detail the location of
their most frequent pain. Next, they had to evaluate the
maximum intensity of this pain with the four intensity
pain scales: half of the sample did this with the traditional version of the scales and the other half with the
electronic version. Then, participants were asked about
their level of fatigue and completed the PCS-C, and
some other questionnaires. Information on these other
questionnaires is not provided here as it is of no interest
for the objectives of this study. They were used as a
distracting task. This task took about 30 min. After they
had completed these questionnaires, participants were
1985
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Figure 4 Screenshot of the eCAS. [Color figure
can be viewed in the online issue, which is available at wileyonlinelibrary.com.]
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asked again to report the maximum intensity of their
most frequent pain. This time, participants who first
reported their pain intensity on the traditional versions
used the electronic versions and vice versa. Finally, participants reported whether they preferred the traditional
or the electronic versions of the scales. The overall interview took about 50 min. The Ipods used in this study
were the property of the research team. Each interviewer had an Ipod that was lent to the participant to
respond to the questions during the individual interview.

scales and the scores on the NRS-Fatigue. It was
assumed that correlations between the pain intensity
scales would be significantly higher than those between
these scales and the fatigue scores.

Data Analysis
Data analyses were conducted using SPSS v.17.0 and
MedCalc v.12.4.0 for Windows. First, means and standard deviations of pain intensity scores were calculated
for both versions of each scale (traditional vs electronic).
Then, t-tests were used to ensure that the order in
which the scales had been presented had had no effect
on the pain intensity scores.
To test the one-dimensionality of the scales the FACTOR version 8.02 [33] and the Mplus version 5.1 programs were used [34].

Validity
Construct validity was determined by 1) conducting a
confirmatory factor analysis (CFA) of the electronic versions of the four scales and 2) by evaluating convergent
and discriminant validity.
Before conducting the CFA, we first obtained the measures of sampling adequacy (Kaiser-Meyer-Olkin [KMO])
and Barlett’s test of sphericity from the FACTOR program. Then, we used Mplus to test whether the four
electronic scales measured a common factor. We used
the mean-adjusted maximum likelihood (MLM) as a factor extraction method. To analyze the adjustment, we
used the following fit indices: the root mean square
error of approximation (RMSEA), for which a value of
less than 0.08 shows a moderate fit and a value of less
than 0.05 indicates a good fit [35]; the standardized
root mean square residual (SRMR) [36], for which a
value of less than 0.08 shows a good fit [37]; the comparative fit index (CFI) [38]; and the Tucker–Lewis index
(TLI) [39], for which a value greater than 0.90 indicates a
good fit.
Convergent validity was calculated by correlating participants’ scores on the electronic versions of the scales
with those on the corresponding scales in their traditional versions. It was assumed that correlation among
these scales would be high because all the measures
assess the same construct [23]. Discriminant validity
was estimated by comparing the magnitude of the correlation coefficients between ratings on the four scales
in their electronic versions with the magnitude of the
correlation coefficients between ratings on the four
1986

Agreement
To determine whether reports provided by electronic
versions of the scales are concordant with those provided by the traditional ones we used the Bland–Altman
method [40]. This method has been successfully used
to determine agreement between reports from different
pediatric pain intensity scales in previous studies
[8,23,41]. The Bland–Altman method uses a graph to
represent the difference between the scores reported by
each subject with two different scales or methods and
compares it with the average of these two scores. We
conducted analyses to determine the agreement
between the scores reported on vNRS-11–eNRS-11,
FPS-R–eFPS-R, mVAS–eVAS, and CAS–eCAS
To interpret the data of the Bland–Altman method we
set a priori a maximum limit of agreement to each scale.
This value corresponded to the minimal clinically significant difference (MCSD) for children and adolescents
when using each of the pain intensity scales. Thus, the
maximum limit of agreement for the comparison
between vNRS-11 and eNRS-11 was 61 [19,42], for
FPS-R and eFPS-R it was 62 [43,44], for mVAS and
eVAS it was 216–118 (MCSD when children were
asked with a 30 min interval and the pain had not
changed) [45], and for CAS and eCAS it was 620 [46].
A previous study on the agreement between the reports
provided by the traditional versions of the four scales
[23] elicited a written reflection about the suitability of
using a 95% confidence interval (CI) for evaluating subjective variables like pain intensity in pediatric populations [47]. The authors stated that it may be more
appropriate to use an 80% CI instead of the 95% CI
established by Bland and Altman [40]. For this reason,
in this study we provide data for both 80% and 95% CI.

Preference
Finally, we conducted a z-test to identify which version
of these scales (traditional vs electronic) was preferred.
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Criterion validity was also analyzed. As the measures
were taken at the same time, concurrent validity was
calculated by correlating participants’ pain intensity ratings on the four scales with participants’ scores on the
PCS-C. It was assumed that catastrophizing can be
predicted from pain intensity.

Validity of Painometer Pain Intensity Reports

Table 2

Presentation order effects

Traditional version first
Traditional version second
t-test t(P)
Electronic version first
Electronic version second
t-test

Mean of NRS-11

Mean of CAS

Mean of FPS-R

Mean of mVAS

6.64
6.79
0.60 P 5 0.55
6.87
6.55
1.3 P 5 0.20

64.85
69.90
2.14 P 5 0.03*
67.61
64.95
1.17 P 5 0.25

5.61
5.68
0.25 P 5 0.81
5.61
5.49
0.41 P 5 0.68

59.29
64.52
1.92 P 5 0.06
64.57
59.05
2.2 P 5 0.03*

Convergent and Discriminant Validity

Results
Presentation Order Effects
Ninety-eight participants first used the traditional versions of the scales to report their pain intensity, whereas
82 used them second.
Generally speaking, the presentation order of the scales
(traditional vs electronic versions and vice versa) had no
influence on the participants’ scores except when the
CAS was administered first in its traditional form and
when the VAS was presented first electronically. In
these cases, effect size power was calculated and
proved to be small in both cases (Cohen’s d= 0.32;
r 5 0.16) [48]. Table 2 shows all the t-tests conducted.

Convergent validity was supported because the correlation coefficients between the electronic and traditional
versions of the four scales are all higher than 0.5
(between 0.58 and 0.86; see Table 4). The correlations
between the reports provided by each electronic version
of the scales and its traditional counterpart are also high
(between 0.88 and 0.92; see Table 4).
Discriminant validity was also supported because the
magnitude of the correlation between the four electronic
versions of the scales with each other was greater than
the correlations between these scales and the NRSFatigue (see Table 4).
Criterion Validity

Construct Validity
Confirmatory Factor Analysis
The KMO sampling adequacy index (0.82) and Barlett’s
test of sphericity (634.7; df 5 6; P < 0.00001) showed
good fit and proper sample correlation between items,
indicating that our data are appropriate for factorization.
With a v2 of 1.576 and 2 degrees of freedom, we
accepted the null hypothesis that all electronic scales
measure one common factor. The goodness of fit index
showed an excellent fit (CFI 5 1.00 and TLI 5 1.00;
SRMR 5 0.008; RMSEA < 0.0001). Table 3 shows the
loadings of each scale on the factor.

Table 3

Unrotated loading matrix

Rating scale

Factor 1

Communality

eNRS-11
eCAS
eFPS-R
eVAS

0.87
0.93
0.67
0.97

0.76
0.86
0.45
0.94

eNRS-11 5 electronic version of Numerical Rating Scale;
eCAS 5 electronic version of Colored Analogue Scale; eFPSR 5 electronic version of Faces Pain Scale - Revised;
eVAS 5 electronic version of visual analogue scale.

Concurrent validity was supported by moderate and
positive correlations between the reports provided by
the four electronic scales of pain intensity and those
provided by the PCS-C (between 0.29 and 0.32; see
Table 4).
Agreement
Data about agreement are shown in Table 5 and graphs
can be found in Appendix.
The agreement between the reports provided by the traditional and electronic versions of all the scales has
been demonstrated for the 80% CI. If we take into
account the results at 95% CI, then we find an agreement between reports provided by the two versions of
the FPS-R, the VAS and the CAS. The only scale that
did not show an agreement between the reports of its
two versions at 95% CI was the NRS-11.
Preference
Eleven participants were excluded from this analysis
because of missing data. Of the available participants,
134 (79%) preferred to report their pain using the electronic version of the scales, whereas 35 (21%) preferred
the traditional versions. The difference was statistically
significant (z 5 7.53, P < 0.001). Preference was not
1987
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Table 4

Validity of the four electronic versions of pain intensity scales

Construct validity
Convergent validity
eCAS
0.75***
0.88***
0.61***
085***

eFPS-R
0.60***
0.61***
0.89***
0.65***
z
z
z
z
z
z
z
z
z
z
z
z

=
=
=
=
=
=
=
=
=
=
=
=

r
r
r
r

5 0.30***
5 0.32***
5 0.29***
5 0.31***

eVAS
0.81***
0.86***
0.62***
0.92***

7.1***
2.4*
8.08***
5.07***
4.91***
5.80***
8.37***
3.22**
12.99***
8.06***
3.01**
11.43***

* P < 0.05; ** P < 0.01; *** P < 0.001.
n 5 results based on information from 159 participants
NRS-11 5 Numerical Rating Scale; CAS 5 Colored Analogue Scale; FPS-R 5 Faces Pain Scale - Revised; mVAS 5 mechanical
version of visual analogue scale.

influenced by the order of presentation of the scales
(see Table 6).
Discussion
The findings from this study provide important information regarding the validity of the reports provided by the
electronic versions of four scales widely used to measure pediatric pain intensity: the Numerical Rating Scale
(NRS-11), the Faces Pain Scale-Revised (FPS-R), the
mechanical visual analogue scale (mVAS), and the Colored Analogue Scale (CAS). The results also provide evi-

Table 5

dence on the agreement between the scores reported
by traditional and electronic versions of the scales that
are included in Painometer [17], a mobile application
developed to help assess people with pain. Pain intensity reports provided by all scales proved to be valid.
The construct validity was supported via 1) strong loadings on a factor score representing global pain intensity,
2) significant associations between reports provided by
electronic and traditional versions of the scales (convergent validity), and [3]) higher correlations between
reports provided by the four electronic versions of the
scales with each other than correlations between

Limits of agreement according to the Bland–Altman method
Limits of Agreement

Scale

Mean
Difference

Maximum Limit
of Agreement

eNRS-11–vNRS-11
eFPS-R–FPS-R
eVAS–mVAS
eCAS–CAS

20.01
20.13
20.9
21.1

61
62
216–118
620

1988

95% CI

80% CI

Lower

Upper

Lower

Upper

21.5
21.9
215.1
215.9

1.5
1.6
13.3
13.7

20.97
21.27
210.2
210.8

0.95
1.0
8.4
8.5
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eNRS-11
vNRS-11
0.90***
CAS
0.77***
FPS-R
0.58***
mVAS
0.79***
Discriminant validity
eNRS-11-eCAS – eNRS-11-NRS-Fatigue
eNRS-11-eFPS-R – eNRS-11-NRS-Fatigue
eNRS-11-eVAS – eNRS-11-NRS-Fatigue
eFPS-R-eNRS-11 – eFPS-R-NRS-Fatigue
eFPS-R-eCAS – eFPS-R-NRS-Fatigue
eFPS-R-eVAS – eFPS-R-NRS-Fatigue
eCAS-eNRS-11 – eCAS-NRS-Fatigue
eCAS-eFPS-R – eCAS-NRS-Fatigue
eCAS-eVAS – eCAS-NRS-Fatigue
eVAS-eNRS-11 – eVAS-NRS-Fatigue
eVAS-eFPS-R – eVAS-NRS-Fatigue
eVAS-eCAS – eVAS-NRS-Fatigue
Criterion validity (concurrent)
eNRS-11 – PCS-Cn
eCAS – PCS-Cn
eFPS-R – PCS-Cn
eVAS – PCS-Cn

Validity of Painometer Pain Intensity Reports

Table 6 Preference according to order
presentation
Electronic–
Traditional
(79)

z (P)

21 (23%)

14 (18%)

0.36 (>0.05)

69 (77%)

65 (82%)

0.80 (>0.05)

reports from these scales and those from the NRSFatigue (discriminant validity). Concurrent validity was
supported via moderate positive correlations between
pain intensity reports provided by the four electronic versions of the scales, and scores on the PCS-C.
Reports provided with the traditional pain intensity
scales were found to be in agreement with those
reported by their electronic counterparts when they
were analyzed at an 80% CI, suggesting, as hypothesized, that these scales could be used interchangeably.
Our results are in line with those reported by Castarlenas et al. [8] who found an agreement between reports
provided by the verbally administered NRS-11 and its
electronic version.
There are certain limitations that should be kept in mind
when interpreting the study’s findings. First, although
the number of participants is appropriate for the purposes of the study, the convenience sample consisted
largely of essentially healthy schoolchildren and they
may or may not be representative of the population.
Thus, replication of the current findings in other samples
of young people with acute or chronic pain problems
would help to establish their reliability. Second, although
we counterbalanced the presentation of the scales (traditional vs electronic version), we did not counterbalance the presentation order of the scales. Although
previous studies have found that the order in which
scales are presented does not influence the ratings
obtained [21], it is possible that order effects might have
influenced in some unknown ways. Third, although one
advantage of using electronic versions of pain intensity
self-reports in mobile devices is the assessment of pain
in real time, in this study we asked participants to recall
their maximum pain intensity in the last three months.
This procedure was implemented because of the characteristics of our sample: not all the participants were
experiencing pain at the time of the interview; however,
this procedure has been successfully used in previous
studies [e.g., 8,20,23]. Fourth, the time elapsed
between the two assessments was 30 min, which may
not be long enough to prevent memory effects. Nevertheless, participants performed a distracting task in
between, they did not know that we were going to ask
them for their pain intensity a second time, and they
had not seen the values of the previous assessments.

Further work is needed to analyze other psychometric
characteristics of the pain intensity reports provided by
electronic versions of the scales: reliability, sensibility, etc.
However, on the basis of these findings, the electronic
versions of the scales, at least as they are presented in
the mobile application Painometer, can be recommended
for assessing pain intensity in young people.
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Figure A1 Bland & Altman graphs: agreement between traditional vs electronic scales. [Color figure can
be viewed in the online issue, which is available at wileyonlinelibrary.com.]

