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1. INTRODUCCION
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1.1. Dolor en nifios y adolescentes.

El dolor en poblacién infanto-juvenil es un problema real que, hasta
hace poco tiempo, no era reconocido como tal. Mitos como que “los nifios
no pueden sentir dolor” o que “los niflos no recuerdan las experiencias

dolorosas” siguen bien instaurados en nuestra sociedad.

Afortunadamente, a dia de hoy, la gran mayoria de los profesionales
de la salud son conscientes de que los nifios si pueden sentir dolor asi como

de sus consecuencias y la necesidad de tratarlo de forma adecuada.

1.1.1. {Qué es el dolor y qué caracteristicas tiene?

La definicidn de dolor mas utilizada en la actualidad es la propuesta
por la International Association for the Study of Pain (IASP). Segin este
organismo, el dolor es “una experiencia sensorial y emocional desagradable
asociada a un dafio tisular real o potencial o descrita en términos de dicho

dafio” (International Association for the Study of Pain, 1979, 1994).

De esta definicién destaca la naturaleza del dolor. El dolor es una
experiencia subjetiva que viene determinada por factores de diversa indole
(fisicos, cognitivos, emocionales y culturales, entre otros): dos personas ante
igual estimulaciéon pueden mostrar reacciones, conductas, pensamientos y
emociones distintas. Esta descripcién supera la concepcion “clasica” del
dolor como una experiencia exclusivamente fisioldgica y se dirige hacia una

visidn multidimensional de la experiencia dolorosa (Mird, 2003). Mas aun,
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esta definicién destaca el cardcter desagradable del dolor: es algo que no
nos gusta experimentar. Esto es logico si pensamos en el dolor como una
respuesta adaptativa y evolutiva; si nos acercamos demasiado al fuego, por
ejemplo, podemos quemarnos y dafar irremediablemente nuestros tejidos.
En este caso, el dolor actlia como un sistema de alarma que nos hara retirar
inmediatamente la mano del fuego para evitar el dafo. A este tipo de dolor,
de corta duracién, se le denomina dolor agudo y suele desaparecer al
solucionarse la lesidon que lo provocd (Carr y Goudas, 1999). Sin embargo,
hay situaciones en las que el dolor perdura mas alld del tiempo normal de
curacion de los tejidos, seria el caso de lo que se conoce como dolor crénico.
Actualmente, el criterio temporal utilizado para delimitar la presencia de
dolor crénico son 3 meses (International Association for the Study of Pain,
1994). A diferencia del dolor agudo, el dolor crénico no tiene una funcion

protectora.

No hay duda de que la definicion de la IASP representé un gran
avance en la conceptualizacién del dolor pero, a pesar de ello, aun
presentaba una pequefia laguna: si el dolor es una experiencia subjetiva,
cada persona deberia poder expresar cémo es el dolor qué siente pero iqué
pasa con aquellas personas que no son capaces de comunicarse verbalmente
(neonatos, niflos pequefios, personas discapacitadas, etc.)? En 2001 la IASP
public6 una enmienda que complementaba la definicién original: “La

incapacidad de comunicarse verbalmente no niega la posibilidad de que un
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individuo esté experimentando dolor y necesite tratamiento para aliviar este
dolor de manera apropiada” (International Association for the Study of Pain,

2001 p. 2).

1.1.2. {Cual es su prevalencia?

En los ultimos afos varios estudios epidemioldgicos han tratado de
poner en evidencia el impacto que supone el dolor, tanto agudo como
cronico, en nifios y adolescentes (Groenewald, Rabbitts, Schroeder vy
Harrison, 2012; Huguet y Mird, 2008; Kozlowski et al., 2014; Perquin et al.,

2000).

King et al. (2011) publicaron una revisidn sistematica que pone de
manifiesto la dificultad de evaluar, de manera global, el porcentaje de nifos
con dolor crénico o recurrente ya que los datos reportados por los distintos
estudios incluidos en la revisidn son inconsistentes y muestran prevalencias

que van desde el 4% al 88%.

Estas discrepancias son debidas, en parte al menos, a la diversidad
de formas bajo las que se identifica al dolor crénico y/o recurrente
(Goodman y McGrath, 1991). Asi, por ejemplo, algunos autores calculan la
prevalencia del dolor crénico y/o recurrente preguntando por el dolor
experimentado durante la Gltima semana (Petersen, Bergstrom vy Brulin,
2003; Stanford, Chambers, Biesanz y Chen, 2008), mientras que otros

preguntan por la prevalencia del dolor en el Gltimo mes (Kristjansdadttir,
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1997), en los ultimos tres meses (Huguet y Mird, 2008; Perquin et al., 2000)
e, incluso, durante el ultimo afio (Rhee, 2000). Por otra parte, algunos
estudios (Huguet y Mird, 2008; Perquin et al., 2000) toman en cuenta el
grado de discapacidad y severidad del dolor, mas que la simple presencia del
dolor, para determinar la existencia o no de un dolor crénico con lo cual los

datos de prevalencia obtenidos son menores.

Aln asi, la tasa media de prevalencia del dolor crénico y/o
recurrente se sitla entre el 11% y el 38% (King et al., 2011). Si nos centramos
en nuestro pais, el Unico estudio especifico realizado hasta la fecha muestra
una prevalencia del dolor crénico infantil del 37%, si bien los casos mas
graves, con niveles severos de discapacidad asociada, se sitlan alrededor del

5% (Huguet y Mird, 2008).

1.1.3. {Qué consecuencias tiene el dolor crénico en la vida diaria

de estos nifios y adolescentes?

El dolor tiene un gran impacto en numerosos ambitos de la vida
diaria de los nifios y adolescentes. Por ejemplo, a nivel fisico, el dolor crénico
tiene una elevada comorbilidad con sintomas tales como la fatiga (Gold,
2009) o con distintos problemas de suefio (Butbul et al., 2011; Maclaren y
Kain, 2008). Ademas, entre los nifios y adolescentes con dolor crénico
existen altos niveles de discapacidad y un elevado deterioro funcional

(Palermo, 2000; Wendland, Jackson y Stokes, 2010). Todos estos sintomas
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fisicos provocan que la calidad de vida de estos nifios y adolescentes se vea

afectada negativamente (Hunfeld et al., 2001; Merlijn et al., 2006).

A nivel social, el dolor crénico puede interferir en las relaciones de
estos nifios y adolescentes con sus compafieros (Forgeron et al., 2010).
Ademas, los nifos con dolor crénico presentan altos indices de absentismo
escolar y un rendimiento escolar significativamente peor que los nifios sin
dolor (Kashikar-Zuck et al., 2010; Konijnenberg et al., 2005; Logan, Simons,
Stein y Chastain, 2008). Por otro lado, las relaciones familiares también se
ven alteradas (Palermo y Eccleston, 2009). Por ejemplo, se ha observado que
los padres de nifios y adolescentes con dolor crénico informan de niveles de
estrés, depresidén y ansiedad mas elevados (Eccleston, Crombez, Scotford,

Clinch y Connell, 2004).

A nivel psicolégico también se pueden encontrar consecuencias: los
problemas de ansiedad y depresién son comunes entre la poblacién infantil

con dolor crénico (Cohen, Vowles y Eccleston, 2010; Hunfeld et al., 2001).

1.2. Evaluacion del dolor en nifios y adolescentes.

Como hemos sefialado en el apartado anterior, el dolor es una
experiencia comun entre la poblacion infanto-juvenil que afecta a todos los
ambitos de su vida. Por este motivo y porque el obtener un adecuado
manejo del dolor es un derecho humano fundamental (Brennan, Carr y

Cousins, 2007), es necesario abordar y tratar el dolor, sea éste agudo o
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crénico, de la manera mas eficaz y adecuada posible. El primer paso para

hacerlo es realizar una correcta evaluacion del problema de dolor.

1.2.1. Multidimensionalidad y multicontextualidad en la

evaluacidon del dolor.

El dolor es una experiencia que abarca diferentes dimensiones
(fisica, cognitiva, afectiva y conductual) y, es por esto que cualquier
evaluacion que pretenda entender el dolor en su globalidad y complejidad

debe tener en cuenta cada una de estas facetas.

Miré (2003) sugiere que, ademas de evaluar las diferentes
dimensiones del dolor, también se deben tener en cuenta los diversos
agentes implicados en la experiencia dolorosa. Asi, propone un modelo de
evaluacion basado en diferentes niveles y unidades de analisis. Los
diferentes niveles que habria que evaluar son el nivel fisico, cognitivo,
afectivo y conductual asi como las diferentes relaciones que se dan entre
ellos. En cuanto a las unidades de andlisis, éstas harian referencia al
individuo, a la diada y al contexto en el que se ve inmerso el individuo y que

influye irremediablemente en sus reacciones ante el dolor.

Asi pues, la evaluacién no deberia ser Unicamente multidimensional
sino que tendria que ser también multicontextual, es decir, es importante
evaluar tanto las caracteristicas del dolor como las reacciones que muestra

el individuo en distintos contextos (en soledad, en compafiia de su pareja, en
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una reunién de amigos, etc.). Esta informacidn nos dard una visién mas

precisa del verdadero problema que supone el dolor para dicho individuo.

1.2.2. Recomendaciones PedIMMPACT.

En el afio 2008, el grupo PedIMMPACT (Pediatric Initiative on
Methods, Measurement, and Pain Assessment in Clinical Trials) publicé un
documento de consenso en el que identificaban cudles eran las dreas que
todo ensayo clinico sobre dolor en nifios y adolescentes deberia evaluar, asi
como las alternativas mas adecuadas para su evaluacion (McGrath et al.,

2008).

Las dreas que el grupo PedIMMPACT aconseja explorar en los ensayos
clinicos llevados a cabo con nifios y adolescentes con dolor crénico son:

= Intensidad del dolor.

= Satisfaccion global con el tratamiento.

= Sintomas y acontecimientos adversos.

= Funcionamiento fisico.

=  Funcionamiento emocional.

=  Funcionamiento de rol.

=  Factores econdmicos.

= Sueiio.



UNIVERSITAT ROVIRA I VIRGILIT
LA EVALUACION DE LA INTENSIDAD DEL DOLOR INFANTIL: DEL FORMATO TRADICIONAL AL FORMATO ELECTRONICO
Elisabet Sé&nchez Rodriguez

INTRODUCCION

1.3. Evaluacion de la intensidad del dolor en ninos y

adolescentes.

A pesar de la importancia de evaluar todas las facetas de la
experiencia dolorosa, a dia de hoy, la intensidad del dolor sigue siendo la
caracteristica mas estudiada. El objeto de este trabajo también se sitla en la
evaluacion de la intensidad del dolor ya que este parametro es uno de los
que mas se utilizan para determinar el éxito o fracaso de un tratamiento vy,
en consecuencia, para cambiar (o no) la forma de tratar el dolor (Mirg,

2003).

Dada la importancia que tiene la evaluacién de la intensidad a la
hora de prescribir un determinado tratamiento contra el dolor, es
fundamental contar con instrumentos de medida que resulten en
mediciones validas y fiables de esta intensidad para tomar la decisién
terapéutica mas conveniente. Un médico, por ejemplo, puede decidir
administrar un analgésico solo si la intensidad del dolor es superior a 3 en
una escala numérica. Si la escala que utilizamos no proporciona datos
vélidos, este profesional podria estar medicando a un paciente cuando
realmente no lo necesita o, por el contrario, podria no proporcionar alivio

analgésico a otro paciente que si lo necesitara.

Existen tres aproximaciones distintas a la evaluacién de la intensidad
del dolor: medidas fisioldgicas, medidas observacionales o conductuales y

medidas de autoinforme (Walco, Conte, Labay, Engel y Zeltzer, 2005).

10
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1.3.1. Medidas fisioldgicas.

Dentro de este grupo de medidas se encuentran aquéllas que
evalian la intensidad del dolor a partir de una serie de respuestas
fisiolégicas que aparecen cuando la persona siente dolor (p.ej., cambios en la
frecuencia cardiaca, en el nivel de saturacién de oxigeno, en la presion

arterial o la aparicién de sudoracion palmar; Sweet y McGrath, 1998).

El principal problema de este tipo de medidas es que los parametros
gue se evaltan (ritmo respiratorio, ritmo cardiaco, sudoracion palmar, etc.)
correlacionan muy débilmente con los acontecimientos dolorosos. Es decir,
los cambios que se producen a nivel bioldgico cuando una persona tiene
dolor podrian estar motivados por multiples factores muy diferentes entre
si; no son especificos de la experiencia dolorosa (von Baeyer y Spagrud,
2007). Es por este motivo que se aconseja utilizar estos indicadores
conjuntamente con otras medidas observacionales y/o de autoinforme

(O’Rourke, 2004).

1.3.2. Medidas observacionales.

Cuando el interés se centra en evaluar la intensidad del dolor en
nifios muy pequefios (menores de 3 afios) o con importantes déficits a nivel
cognitivo y/o comunicativo, la mejor opcién es utilizar medidas
observacionales (von Baeyer y Spagrud, 2007). También estd recomendada

su utilizacion cuando los niflos estan demasiado ansiosos para poder



UNIVERSITAT ROVIRA I VIRGILI
LA EVALUACION DE LA INTENSIDAD DEL DOLOR INFANTIL: DEL FORMATO TRADICIONAL AL FORMATO ELECTRONICO

Elisabet Sé&nchez Rodriguez ;
INTRODUCCION
responder a escalas de autoinforme o cuando, debido a factores
emocionales y/o situacionales el evaluador tenga dudas acerca de la validez
de los datos proporcionados en un autoinforme (exageraciones,

minimizaciones, datos irreales, etc.) (von Baeyer y Spagrud, 2007).

Las medidas observacionales se basan, como su nombre indica, en la
observacién de las conductas de dolor que manifiesta el nifio. Estas medidas
incluyen la evaluacion del llanto, las expresiones faciales, la postura corporal

y los movimientos, las rutinas diarias, entre otras.

Aunque existe un amplio nimero de medidas observacionales (para
una revision detallada se puede consultar von Baeyer y Spagrud, (2007)), el

grupo PedIMMPACT, sugiere cinco alternativas (ver Tabla 1)%

1 . . . . 4,
A lo largo de la Tesis nombraremos las medidas de evaluacién por su nombre en inglés,
esperando que la lectura resulte mas facil, ya que los articulos que se presentan en la

tesis estan escritos en esta lengua.
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Tabla 1. Medidas observacionales recomendadas para evaluar la intensidad del
dolor (MCGrath et al., 2008)

Tipo de dolor Medida

Dolor

procedimental; .
Face, Legs, Arms, Cry, Consolability

dolor
(FLACC; Merkel, Voepel-Lewis, Shayevitz y Malviya).

postoperatorio en
hospital

Dolor
Children’s Hospital of Eastern Ontario Pain Scale

procedimental;
(CHEOPS; McGrath et al., 1985).

dolor
postoperatorio

Dolor Parents’ Postoperative Pain Measure
postoperatorio en (PPPM; Chambers, Reid, McGrath y Finley, 1996).
casa
Con ventilacion COMEORT scale

mecanica o en
(Ambuel, Hamlett, Marx y Blumer, 1992).

cuidados
intensivos
Dolor Toddler-Preschooler Postoperative Pain Scale
postoperatorio (Tarbell, Cohen y Marsh, 1992).

1.3.3. Medidas de autoinforme.

Las medidas de autoinforme, también llamadas autoregistros, son
consideradas, por algunos, los “gold standard” de la evaluacién del dolor.
Este tipo de medidas son las escogidas como primera opcion, siempre que

sea posible, para evaluar la intensidad del dolor. Como hemos comentado
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previamente, el dolor es una experiencia subjetiva vy, utilizando

autoinformes, es el sujeto el que informa sobre su propio dolor.

Hay una serie de requisitos para poder obtener resultados fiables
utilizando autoinformes (von Baeyer y Spagrud, 2007). Primero, los sujetos
deben ser lo suficientemente mayores para entender el funcionamiento de
los cuestionarios. Segundo, deben tener una buena competencia a nivel
cognitivo y comunicativo. Finalmente, el contexto en el que se desarrolla la
evaluacion no debe evocar sentimientos de ansiedad ya que los resultados
pueden verse alterados debido a factores cognitivos, emocionales o
situacionales (bien sea exagerando las puntuaciones, minimizandolas o

proporcionando datos irreales) (von Baeyer y Spagrud, 2007).
Dentro de los autoinformes cabe distinguir diferentes tipos de escalas:

=  Fscalas categoriales (VRS: por su siglas en inglés Verbal Rating Scale):

consisten en una lista de palabras (normalmente adjetivos) que se
sitan en diferentes puntos a lo largo de la misma dimensidn (estan
ordenados en grado creciente o decreciente segun el nivel de dolor que
representan). El sujeto debe escoger la palabra que mejor representa la
intensidad del dolor que siente. Cada una de las palabras tiene asignado
un valor que seria el que representaria la intensidad del dolor a la que

se le asocia.
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Un ejemplo de este tipo de escalas seria el que sigue (Figura 1):

0 1 2 3 4

I 1! |
1 T T I

!
I

No dolor Leve Moderado Severo Insoportable

Figura 1. Verbal Rating Scale.

=  Fscalas numéricas (NRS: por sus siglas en inglés Numerical Rating

Scale): se trata de escalas en las que los participantes deben seleccionar
un numero que describa la intensidad de su dolor. Las modalidades mas
habituales son de 0-10 (NRS-11) y de 0-100 (NRS-101) donde O significa
“nada de dolor” y 10 o 100 significan el limite superior que puede variar
segln las necesidades del estudio: “el peor dolor posible”, “el peor
dolor imaginable”, “mucho dolor”, etc. La escala numérica ha mostrado
tener buenas propiedades psicométricas cuando se utiliza con nifios
mayores de 6 afios (Bailey, Daoust, Doyon-Trottier, Dauphin-Pierre y

Gravel, 2010; Castarlenas, Miré y Sanchez-Rodriguez, 2013; Mirg,

Castarlenas y Huguet, 2009; von Baeyer et al., 2009).

Figura 2: Numerical Rating Scale — 11
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=  Escalas de caras: consisten en una serie de caras que estdn graduadas

segln la intensidad del dolor que representan. En este caso, las
instrucciones requieren que se escoja la cara que mejor refleja la
intensidad del dolor. Existen multiples escalas de caras para evaluar la
intensidad del dolor. Las mds ampliamente utilizadas son la escala de
caras, en su version original y revisada (FPS y FPS-R por sus siglas en
inglés: Faces Pain Scale y Faces Pain Scale-Revised) (Bieri, Reeve,
Champion, Addicoat y Ziegler, 1990; Hicks, von Baeyer, Spafford, van
Korlaar y Goodenough, 2001), la escala fotografica Oucher (Beyer y
Aradine, 1986; Beyer, Denyes vy Villarruel, 1992) y la escala de caras
Wong-Baker (WBFPRS por sus digas en inglés: Wong-Baker Faces Pain
Rating Scale) (Wong y Baker, 1988). Para una revisidon en profundidad
de estas escalas se puede consultar el trabajo de Tomlinson, von
Baeyer, Stinson y Sung (2010). Stinson, Kavanagh, Yamada, Gill y
Stevens (2006), basandose en las propiedades psicométricas de las
escalas y en sus ventajas y desventajas, recomiendan el uso de la FPS-R
en nifos a partir de 4 afios. La FPS-R ha sido traducida y validada para

ser utilizada con nifios catalanoparlantes por Miré y Huguet (2004).

Figura 3: Faces Pain Scale- Revised

© International Association for the Study of Pain
[www.iasp-pain.org/FPSR]
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=  FEscalas visuales analdgicas (VAS: por sus siglas en inglés: Visual

Analogue Scale): estas escalas consisten en una linea recta, usualmente
de 100mm de longitud en la que el individuo debe sefalar el punto que
reflejaria la intensidad de su dolor. Existen diferentes variantes de esta
escala: aunque el uso mdas habitual es presentarla en formato
horizontal, también podemos encontrar estudios que utilizan la VAS en
formato vertical, de manera mecanizada e incluso una variante a color
de esta escala: la escala de color analdgica (CAS: por sus siglas en inglés:
Coloured Analogue Scale) (McGrath et al., 1996). Las propiedades
psicométricas de la VAS han sido contrastadas en nifios de tan solo 5
anos de edad (McGrath et al., 1996) aunque el grupo PedIMMPACT solo

recomienda su uso con nifilos mayores de 8 afios (McGrath et al., 2008).

No Pain Worst Possible Pain

Figura 4: Visual Analogue Scale

NIVd ON
Nivd LSOW

Figura 5: Coloured Analogue Scale
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=  Escalas grdficas: en ocasiones, sobre todo cuando se trabaja con nifios
muy pequefios, resulta Util utilizar escalas graficas para evaluar la
intensidad del dolor. Dentro de este subgrupo de escalas, la mas
utilizada es la escala Pieces of Hurt (también conocida como Poker Chip
Tool) (Hester, 1979). Esta escala consiste en cuatro fichas de poquer de
color rojo que representan el grado de dolor que puede sentir el nifio.
Si el nifio manifiesta sentir dolor, se le pide que indique su intensidad
seleccionando el numero de fichas que se correspondan con su dolor.

Asi, cuantas mas fichas seleccione el niflo mayor es el dolor que siente.

1.3.4. {Qué escala utilizar para evaluar la intensidad del dolor en

ninos y adolescentes?

Como hemos sefialado, existen multiples formas de evaluar la
intensidad del dolor en nifios y adolescentes. Es por este motivo que nos
pueden asaltar dudas acerca de qué escala utilizar en nuestra investigaciéon
y/o practica clinica. ¢Son igual de validas y fiables todas las escalas?,

é¢podemos utilizar cualquiera de ellas con cualquier grupo de edad?

Tal y como proponen Champion, Goodenough, von Baeyer y Thomas
(1998), lo ideal seria evaluar la intensidad del dolor mediante una escala de
autoregistro y otra u otras de tipo observacional o fisiolégico. A pesar de
esta recomendacion, en la practica no siempre resulta posible realizar

evaluaciones multiples (sean multimetodoldgicas o multicontextuales).
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Si nos centramos en las medidas de autoinforme, el grupo
PedIMMPACT (McGrath et al., 2008), siguiendo las sugerencias propuestas
por Stinson et al. (2006), recomienda el uso de diferentes escalas teniendo
en cuenta la edad de los nifios (véase Tabla 2).
Tabla 2. Medidas de autoinforme recomendadas para evaluar la intensidad del

dolor (McGrath et al., 2008)
Edad Medida

De 3 a 4 afios Pieces of Hurt (o Poker Chip Tool) (Hester, 1979)
De 4 a 12 afios Faces Pain Scale-Revised (Hicks et al., 2001)

A partir de 8 afios  Visual Analog Scale (Scott, Ansell y Huskisson, 1977)

1.4. Evaluacion de la intensidad del dolor mediante las

nuevas tecnologias de la informacidn y la comunicacion.

El uso de las llamadas nuevas tecnologias de la informacion y la
comunicacion (TICs) para evaluar y tratar el dolor en nifos y adolescentes,

aunque relativamente reciente, esta progresando rapidamente.

1.4.1. Situacidn actual.

En las ultimas dos décadas han ido en aumento el nimero de
estudios que utilizan las TICs para evaluar y tratar el dolor en nifos vy
adolescentes (Stinson y Jibb, 2013). Este aumento en el uso de las TICs viene
motivado, en gran medida, por el aumento en el uso de estas tecnologias

por parte de los nifios y adolescentes. Un estudio llevado a cabo en América
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por el Pew Research Center puso de manifiesto que el 92% de los
adolescentes, de entre 13 y 17 afios, se conectan a Internet cada dia
(Lenhart, 2015). De éstos, un 24% reconoce estar conectado casi
constantemente, un 56% conectarse varias veces al dia y un 12% hacerlo
solo una vez al dia. La forma principal de conectarse a Internet es mediante
dispositivos moviles, mayoritariamente mediante el uso de Smartphones (el
94% de los usuarios con Smartphone se conecta al menos una vez al dia a
Internet frente al 68% de los usuarios que no disponen de un mdvil con

acceso a Internet) (Lenhart, 2015).

Por otro lado, centrdandonos en la evaluacién del dolor, el rapido
avance en el uso de las TICs es consecuencia de factores diversos. Primero, el
poder recoger los datos en tiempo real es uno de los puntos fuertes de
utilizar dispositivos méviles en este ambito (Stinson, 2009). Si una persona
puede informar acerca de la intensidad del dolor, su localizacién, etc. en el
mismo momento que lo estd experimentando, esto minimiza el sesgo de
recuerdo y permite una mayor precision en los datos recogidos (Palermo,
Valenzuela y Stork, 2004; Walker y Sorrells, 2002). Segundo, la accesibilidad.
En efecto, al utilizar dispositivos méviles, la persona puede indicar su dolor
en cualquier momento y en cualquier lugar (McGrath, Watters y Moon,
2006) con lo que el grado de cumplimentacion de los autoregistros aumenta
(Lewandowski, Palermo, Kirchner y Drotar, 2009; Morren, van Dulmen,

Ouwerkerk y Bensing, 2009). Finalmente, pero no por ello menos
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importante, los nifios y adolescentes parece que prefieren informar de su
dolor mediante dispositivos electrdnicos frente a las versiones tradicionales
de las escalas (Castarlenas, Sanchez-Rodriguez, de la Vega, Roset y Miro,

2015; Wood et al., 2011).

Entre los estudios que evallan la intensidad del dolor mediante
dispositivos mdviles encontramos algunos que lo hacen mediante PDAs
(Palermo et al., 2004; Stinson et al., 2008; Stinson, Petroz, et al., 2006; Wood
et al., 2011) y otros que lo hacen utilizando Smartphones (Castarlenas et al.,

2015; Stinson et al., 2013).

La mayoria de estudios lo que hacen es adaptar escalas de dolor ya
existentes (normalmente en formato de papel y lapiz) a un formato
electrénico y, estas nuevas versiones, se utilizan suponiendo que mantienen
las mismas propiedades psicométricas que sus versiones originales. Hasta la
fecha muy pocos estudios han proporcionado evidencia que indique que los
datos obtenidos con las versiones electronicas son igual de validos y/o

equivalentes a los obtenidos mediante las versiones originales de las escalas.

1.4.2. Un caso particular: Painometer.

Painometer es una aplicacion movil desarrollada por el grupo
“ALGOS. Recerca en Dolor” de la Universitat Rovira i Virgili que pretende
ayudar a evaluar la intensidad del dolor (de la Vega et al., 2014). Painometer

incluye cuatro de las escalas mas utilizadas en poblacién infanto-juvenil para
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evaluar la intensidad del dolor: la escala de caras revisada (FPS-R), la escala
numérica (NRS-11), la escala de color analdgica (CAS) y la escala visual
analdgica (VAS). Tanto el disefio como las instrucciones de las escalas estan

disponibles en 5 idiomas: catalan, espafiol, francés, inglés y portugués.

Actualmente existen dos estudios que evallan diferentes
propiedades psicométricas de las escalas que incluye Painometer. Por un
lado, de la Vega et al. (2014) llevaron a cabo pruebas de usabilidad de la
aplicaciéon obteniendo buenos datos en cuanto a la facilidad de uso de
Painometer y de su aceptabilidad por parte de los usuarios finales (tanto
profesionales como potenciales pacientes). Por otro lado, Castarlenas et al.
(2015) estudiaron el acuerdo entre la versién original de la escala numérica y
la version electréonica incluida en Painometer. Los datos del estudio
muestran que existe acuerdo, o equivalencia, entre las puntuaciones

obtenidas con la escala original y las obtenidas con la version electrénica.

Estos estudios son insuficientes para llegar a conclusiones firmes y
definitivas acerca de la correspondencia entre la versién original de las
escalas y la version electrénica. Esta informacién es fundamental si en
verdad queremos progresar y promover el uso de las versiones electrdnicas

que contiene Painometer.
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1.5. ¢Son las medidas de intensidad del dolor

intercambiables entre ellas?

Una de las cuestiones que se ha planteado en los ultimos afios es la
existencia o no de acuerdo entre las puntuaciones obtenidas con las
diferentes escalas de intensidad del dolor. Es decir, hasta qué punto se
obtienen puntuaciones equivalentes utilizando dos escalas diferentes vy

podremos (o no) utilizarlas de manera intercambiable.

Existen algunos estudios que proporcionan datos sobre el grado de
acuerdo teniendo en cuenta la magnitud de la correlaciéon entre las dos
medidas. Esos estudios avalan el acuerdo entre medidas a la vista de
correlaciones elevadas entre ellas; pero una alta correlacién lo que nos
indica es que las dos escalas estan altamente relacionadas, no que sean
equivalentes. Por ejemplo, una escala nos puede dar unos valores de 3, 4, 5
mientras que otra puede darnos valores de 5, 7, 9 lo cual nos da una
correlaciéon perfecta (r= 1). A pesar de este dato, no podemos decir que las
escalas estén midiendo la intensidad del dolor del mismo modo. En este
ejemplo, la primera escala proporciona menores puntuaciones de intensidad
de dolor que la segunda y por tanto, no podriamos comparar las
puntuaciones proporcionadas por las dos escalas y tampoco utilizarlas de

forma intercambiable.
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La literatura disponible muestra resultados controvertidos. Por un
lado, hay autores que informan de la falta de acuerdo entre las puntuaciones
de las diferentes escalas (Bailey, Bergeron, Gravel y Daoust, 2007). Mientras
que, por otro lado y como apuntdbamos antes, hay autores que si
encuentran equivalencia entre las puntuaciones de diferentes escalas de
intensidad del dolor. Por ejemplo, von Baeyer et al. (2009) realizaron una
serie de estudios que ponen de manifiesto una cierta correspondencia entre
las puntuaciones de la NRS-11, la VAS y la FPS-R. Del mismo modo, Newman
et al. (2005) también encontraron un acuerdo moderado entre las

puntuaciones de la FPS-R, la escala de caras Wong-Baker y la VAS.

La importancia de que las puntuaciones entre diferentes escalas
sean concordantes es clara a la hora de llevar a cabo, por ejemplo,
seguimientos terapéuticos a distancia. Un profesional de la salud puede
evaluar la intensidad del dolor de un paciente, por ejemplo, mediante una
escala de caras durante un reconocimiento y/o tratamiento cara a cara pero,
si quiere hacer un seguimiento telefénico, puede resultar mas complicado
utilizar esa misma escala. En ese caso puede optar por utilizar, por ejemplo,
la escala numérica. El problema radica en que, si las puntuaciones entre
ambas escalas no son concordantes, este profesional de la salud no va a
saber si el dolor se mantiene igual, ha disminuido o ha aumentado. Del

mismo modo, si las escalas no proporcionan puntuaciones concordantes, no
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es factible comparar los resultados de estudios que evaluen la intensidad del

dolor con diferentes escalas.

Con el uso de las nuevas tecnologias de la informacion y la
comunicacién (TICs) pasaria algo similar. Algunos investigadores asumen que
las versiones tradicionales y electrénicas de una misma escala son
equivalentes. A pesar de esto, solo dos estudios han evaluado el acuerdo
entre las puntuaciones de la versidn tradicional y la versidn electrénica de
dos escalas de intensidad del dolor. Wood et al. (2011) encontraron
concordancia entre las puntuaciones de la FPS-R administrada en formato
papel y en formato electrénico. Por otro lado, Castarlenas et al. (2015)

informan del acuerdo entre las dos versiones de la NRS-11.

Esta controversia indicaria que son necesarios mas estudios para
tratar de esclarecer esta cuestidon y poder actuar asi de forma adecuada

tanto en la priactica clinica como en la investigacién.
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OBJETIVOS

La presente Tesis doctoral se centra en cuatro de las escalas mas
utilizadas para evaluar la intensidad del dolor en poblacién infanto-juvenil: la
escala numérica (NRS-11), la escala de caras revisada (FPS-R), la escala visual

analdgica (VAS) y la escala de color analdgica (CAS).

Los objetivos principales de la Tesis son estudiar las propiedades
psicométricas de esas cuatro escalas cuando se administran en formato
electrénico y analizar la concordancia entre las puntuaciones de las distintas

escalas y entre las puntuaciones de las distintas versiones de las mismas.
De forma mas especifica, se trata de:

1. Estudiar la unidimensionalidad de las cuatro escalas. Es decir, analizar si
todas evalian el mismo constructo (esto es, la intensidad del dolor)
tanto en su formato tradicional como electrénico.

2. Examinar la validez de las puntuaciones de las cuatro escalas cuando se
administran en formato electrénico, mediante la aplicacién movil
Painometer.

3. Evaluar si existe concordancia entre las puntuaciones de las cuatro
escalas cuando se administran bien en formato tradicional, bien en
formato electrénico mediante la aplicacion mévil Painometer y entre
las puntuaciones de las versiones tradicionales y electrdnicas de cada

una de las escalas.
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4. Evaluar la preferencia de los adolescentes en cuanto al formato de

presentacién de las escalas (tradicional vs. electrénico).

Para ello se plantearon tres estudios que son los que recoge esta Tesis

doctoral en forma de articulos:

= El primer articulo presentado en esta Tesis: “A comparison of four self-
report scales of pain intensity in 6- to 8-year-old children” pretende dar

respuesta a los objetivos 1y 3.

= El segundo articulo: “An app for the assessment of pain intensity:
validity properties and agreement of pain reports when used with young

people” responde a los objetivos 1, 2,3y 4.

= El tercer y ultimo articulo: “On the electronic measurement of pain
intensity: can we use different pain intensity scales interchangeably?”

va dirigido a dar respuesta al objetivo 3.
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3.1. Participantes.

Un total de 306 nifios y jovenes escolarizados en escuelas e

institutos de la provincia de Tarragona han participado en estos estudios.

Para la realizacidon de esta Tesis se han utilizado dos muestras
distintas: por un lado, una muestra de 126 participantes de entre 6 y 8 afios
(media de edad= 6.87 afios, desviacion tipica= 0.68), todos ellos
escolarizados en tres escuelas concertadas de Tarragona. El porcentaje de

chicos era del 52%.

El segundo grupo de participantes esta formado por 180 estudiantes
de entre 12 y 19 afos, matriculados a lo largo de toda la Educacion
Secundaria Obligatoria y el Bachillerato (desde el 12 curso de la ESO hasta 29
curso de Bachillerato en centros publicos y concertados de Reus y Cambrils).
La edad media era de 14.88 afios (desviacidn tipica= 0.68) y un 42% eran

chicos.

Las caracteristicas especificas de cada grupo de participantes aparecen

descritas extensamente en los articulos que se incluyen en la Tesis.

3.2. Medidas de evaluacion.

Al centrarse esta Tesis en la evaluacidon de la intensidad del dolor,
los tres articulos coinciden en utilizar cuatro de las escalas de intensidad del

dolor mas empleadas en poblacion pediatrica: la escala numérica (NRS-11),
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la escala de caras revisada (FPS-R), la escala visual analdgica (VAS) y la escala
de color analégica (CAS). Ademds de estas cuatro escalas, en los articulos
que se incluyen en la Tesis se han utilizado una escala de catastrofismo (PCS-
C, por sus siglas en inglés Pain Catastrophizing Scale-Children) y una escala

numeérica de fatiga cuando los objetivos del trabajo asi lo requerian.

3.2.1. Escalas de intensidad del dolor

Como ya hemos comentado, las escalas de intensidad del dolor
utilizadas han sido la NRS-11, la FPS-R, la VAS y la CAS. Todas estas escalas
han sido comentadas en apartados anteriores y se puede encontrar una

descripcidn pormenorizada en los articulos que conforman este trabajo.

3.2.2. Escala de fatiga

Con la finalidad de evaluar la validez discriminante de las
puntuaciones obtenidas con las escalas de intensidad del dolor, se pregunté
a los participantes por el nivel de fatiga experimentado. Para ello se utilizé
una escala numérica (NRS-Fatigue) donde 0 significaba “nada de fatiga” y 10

significaba “mucha fatiga”.

3.2.3. Escala de catastrofismo

La escala de catastrofismo ante el dolor en su versién para nifios
(PCS-C; Hicks et al., 2001) fue utilizada para evaluar la validez de criterio de
las distintas escalas de intensidad del dolor en su formato electrénico. El

PCS-C es un instrumento de autoinforme de 13 items que se responde en
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una escala Likert que va desde el 0 (nunca) hasta el 4 (siempre). Los
participantes deben indicar en qué grado estan de acuerdo o no con los
distintos items que hacen referencia a pensamientos catastrofistas que se
pueden tener acerca del dolor. El PCS-C ha sido ampliamente utilizado en
nifios y adolescentes. En este caso, utilizamos la version catalana del

instrumento (Mird, Huguet y Nieto, 2008).

3.3. Procedimiento.

El procedimiento siempre fue el mismo. En primer lugar, los estudios
eran sometidos a consideracion de las autoridades pertinentes, y en todos
los casos fueron aprobados por el Departamento de Educacion de la
Generalitat de Catalunya. A continuacidn, se contactaba con los Directores
y/o los jefes de estudios de escuelas e institutos del Camp de Tarragona para
solicitar su colaboracion en los estudios. En este primer contacto se tratd de
concertar una reunidén presencial para explicarles en mas detalle los
objetivos de los estudios. Si los centros accedian a participar se les
proporcionaban copias suficientes de consentimientos informados asi como
cartas explicativas que debian hacer llegar a los padres de los alumnos para
que dieran (o no) el consentimiento para que sus hijos participaran en el
estudio. Aproximadamente dos semanas mas tarde, concertdbamos una
nueva reunién para recoger los consentimientos informados firmados. A

partir de ese momento, se concretaba con los centros el mejor horario para
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ir a realizar las entrevistas con el fin de interferir lo menos posible en el
normal desarrollo del centro. En todos los casos las entrevistas se llevaron a

cabo de manera individual y todas dentro del horario escolar.

En los articulos que se presentan en esta Tesis se puede encontrar
una descripcién mas detallada acerca de las preguntas que se les hicieron a

los participantes.

3.4. Analisis.

Con el objetivo de facilitar la lectura y clarificar algunos conceptos
centrales de los articulos de la Tesis, en este apartado realizamos una breve

descripcidn a los procedimientos utilizados.

3.4.1. Concordancia.

Con la finalidad de determinar si las puntuaciones obtenidas con las
diferentes escalas de intensidad del dolor, tanto en formato tradicional
como en formato electrénico, son equivalentes utilizamos el método de
Bland y Altman (Bland y Altman, 1986). También lo utilizamos para evaluar la
concordancia entre las versiones tradicionales y electrénicas de esas mismas

escalas.

El método propuesto por Bland y Altman es un método sencillo para
determinar la existencia de concordancia o equivalencia entre las

puntuaciones obtenidas con dos medidas de evaluacién diferentes. Este

36



UNIVERSITAT ROVIRA I VIRGILI
LA EVALUACION DE LA INTENSIDAD DEL DOLOR INFANTIL: DEL FORMATO TRADICIONAL AL FORMATO ELECTRONICO

Elisabet Sé&nchez Rodriguez ;
METODOLOGIA

método se basa en un procedimiento grafico en el cual se representa la
diferencia entre las puntuaciones obtenidas de dos métodos de evaluacidn
diferentes (eje de las Y) y se compara con la media de esas dos puntuaciones
para cada uno de los participantes (eje de las X). Para determinar que existe
acuerdo entre las puntuaciones de los dos métodos de evaluacion se
establece, a priori, un limite maximo de acuerdo (generalmente se trata de

la diferencia minima clinicamente significativa de las medidas utilizadas).

3.4.2. Validez.

Para evaluar la validez de las puntuaciones obtenidas con las diferentes

escalas de intensidad del dolor se utilizaron diferentes procedimientos.

Andlisis Factorial Confirmatorio.

El analisis factorial confirmatorio es un tipo de modelo de ecuaciones
estructurales que evalla la estructura latente de un cuestionario o escala. Es
decir, evalla las relaciones entre las medidas observables (por ejemplo, los
items del cuestionario) y la variable o variables latentes (factores) que se
supone subyacen a ese instrumento. El objetivo de este tipo de andlisis es
determinar el nimero de factores necesario para explicar la varianza y
covarianza de las medidas observables y, al mismo tiempo, determinar la

naturaleza de esos factores (Brown, 2006).
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En los trabajos presentados en esta Tesis se utiliza este tipo de andlisis
para evaluar si las cuatro escalas de intensidad del dolor (NRS-11, FPS-R, CAS

y VAS) evallan un Unico factor comun, esto es, la intensidad del dolor.

Correlaciones bivariadas.

La correlacién bivariada es una técnica estadistica que se utiliza con
el objetivo de examinar si dos variables cuantitativas estan relacionadas
entre si. Ademas, nos da informacién acerca de la fuerza y la direccion de
esa relacion. Para que el resultado de las correlaciones pueda ser

interpretado, la relacidn entre las variables debe ser lineal.

En los trabajos incluidos en esta Tesis se utiliza este método
estadistico para evaluar la validez de constructo (convergente y

discriminante) y la validez de criterio (concurrente).

Cuando hablamos de validez convergente estamos haciendo
referencia al grado en que dos medidas que tedricamente evaldan el mismo
constructo estan, de hecho, haciéndolo. Con la finalidad de evidenciar una
buena validez convergente debemos encontrar relaciones fuertes entre las
puntuaciones de dos escalas que tedricamente evallen un mismo

constructo.

La validez discriminante, en cambio, evalla si las puntuaciones de

dos escalas que no deberian estar relacionadas, realmente son
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independientes. Estableceremos que existe una adecuada validez
discriminante cuando las relaciones entre las puntuaciones de dos escalas
supuestamente independientes sean bajas o cuando sean significativamente

menores a las relaciones entre medidas relacionadas.

Por Ultimo, la validez concurrente hace referencia al grado en que
las puntuaciones de una determinada escala pueden predecir un criterio

cuando ambas medidas son administradas en un mismo momento.

3.4.3. Efecto de orden.

El estadistico utilizado para determinar si el orden de presentacién
de las diferentes escalas podria haber influido en los resultados obtenidos

fue la prueba de comparacién de medias t de Student.

3.4.4. Preferencia.

Con la finalidad de evaluar qué versién de las escalas preferian los
participantes para reportar su intensidad del dolor (tradicional vs.

electrénico) utilizamos la transformacion z de Fisher.
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4.1. ESTUDIO |

A comparison of four self-report
scales of pain intensity in 6- to 8-

year-old children

PAIN
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There are many different instruments for assessing pain intensity in children, but the agreement between
them is unclear. The aims of this study were to determine the 1-dimensionality of 4 widely used self-
report scales for measuring the intensity of pediatric pain, and the agreement between them. A sample
of 126 school children between 6 and 8 years of age (mean = 6.87 years; SD = 0.68 year) were interviewed
individually and asked to identify the most frequent pain that they had experienced in the 3 months
before the interview, and to report their maximum pain intensity using all 4 scales (Visual Analogue
Scale, Coloured Analogue Scale, Faces Pain Scale—Revised and Numerical Rating Scale—11). A factor anal-
ysis was conducted to determine the 1-dimensionality of these 4 scales. Agreement was calculated with
the Bland-Altman method with a maximum limit of agreement set at +20 mm. Our data show the 1-
dimensionality of the scales. The 95% limits of agreement between each pair of measures were as follows:
VAS/CAS (—23.8, 23.4); VAS/NRS-11 (—41, 31.1); VAS/FPS-R (—38.3, 33.6); CAS/NRS-11 (-35.6, 26.2);
CAS/FPS-R (—36.4, 32.1), and FPS-R/NRS-11 (—36.3, 31). Our data suggest that these 4 instruments mea-
sure 1 common factor but that they are not concordant.

© 2012 International Association for the Study of Pain. Published by Elsevier B.V. All rights reserved.

1. Introduction

Pain intensity is a crucial parameter for understanding the im-
pact of the experience of pain upon youth and for analyzing the ef-
fects of treatment. For example, pain intensity has been promoted
as the fifth vital sign [1,19]. Recently, the Ped-IMMPACT group [24]
produced a consensus statement on what outcome domains should
be considered when designing clinical trials involving pharmaco-
logical, behavioral, or environmental interventions. They suggested
that pain intensity should be the primary domain in pediatric pain
clinical trials.

Although a number of self-report scales have been used to mea-
sure the intensity of pediatric pain [22,30,35,37], not all have been
studied and assessed for use in children. Stinson et al. [35] identi-
fied 6 such measures of pediatric pain intensity which, following
Cohen'’s criteria [13], could be defined as “well-established mea-
sures.” These were as follows: the Pieces of Hurt Tool [16], the
Faces Pain Scale (FPS) [7], the Faces Pain Scale—Revised (FPS-R)
[17], the Wong-Baker FACES Pain Scale [40], the Oucher [6], and
the Visual Analogue Scale (VAS). Recently, the Numerical Rating
Scale (NRS-11) has also been critically examined and found to be

* Corresponding author. Address: Departament de Psicologia, Universitat Rovira i
Virgili, Carretera de Valls, s/n, 43007 Tarragona, Spain. Tel.: +34 977 55 81 79; fax:
+34 977 55 80 88.

E-mail address: jordi.miro@urv.cat (J. Mir6).

psychometrically sound for use in pediatric populations [3,25,
38,39].

The assessment of pain intensity in children has advanced con-
siderably in the past 20 years, but there are still some gaps in the
literature. An important issue that deserves further analysis is the
agreement among the scales. For example, although some studies
support the 1-dimensionality and agreement of the pain intensity
scales in adults [12,14,20], these issues are still a matter of contro-
versy in pediatric pain studies. Bailey et al. [2], for example, evalu-
ated the agreement between the VAS, the CAS, the verbal numerical
rating scale, and the Wong-Baker FACES pain rating scale. The
authors used the coefficient of repeatability for adults (+20 mm)
and, in a sample of 87 children between 8 and 18 years of age
who were recruited from the emergency department, found that
only the CAS and the VAS were in agreement. Conversely, in a sam-
ple of children positive for human immunodeficiency virus, New-
man et al. [29] found that the VAS, the Wong-Baker FACES pain
rating scale, and the FPS-R showed moderate agreement. Von Bae-
yer et al. [39] also reported agreement and functional equivalence
among the NRS-11, the VAS, and the FPS-R in 3 samples of children
and adolescents between 7 and 17 years of age.

The aim of this work was 2-fold: (1) to study the 1-dimension-
ality of 4 widely used self-report scales for measuring pediatric
pain intensity (VAS, CAS, FPS-R, and NRS-11); and (2) to analyze
the agreement among them. This study was conducted with

0304-3959/$36.00 © 2012 International Association for the Study of Pain. Published by Elsevier B.V. All rights reserved.
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children between 6 and 8 years of age, a sample younger than in
any previously published study of the NRS-11.

2. Methods
2.1. Subjects

Exclusion criteria were cognitive impairment and inability to
understand Catalan or Spanish. A total of 140 school children were
invited to participate in this study; of those, 14 failed to return the
informed consent form and were excluded. The sample (N = 126)
was made up of 66 boys (52.4%) and 60 girls (47.6%). The partici-
pants’ age was between 6 and 8years (mean=6.87 years;
SD = 0.68 year). Table 1 summarizes participants’ descriptive data.

2.2. Measures

The Visual Analogue Scale (VAS) is a 100-mm horizontal line
with two boundaries representing “no pain” (lower limit) and
“very much pain” (upper limit). Children were asked to move a
marker over the line to the point corresponding to the maximum
intensity of their most frequent pain. The distance between the
“no pain” anchor to the point selected with the marker was the
measure of the child’s pain intensity. Although this scale is recom-
mended only in children above the age of 8 years [24], the VAS has
also been found to be suitable for children over the age of 5 years
[13]. Shields et al. [32,33] found that seriation testing was the most
accurate variable of predicting whether a child has the ability to
use the VAS. In our study, all children underwent a seriation task
to verify that they were able to use the VAS.

The Coloured Analogue Scale (CAS) is a 100-mm-long triangular
shape. Its width ranges between 10 mm at the lower anchor “no
pain” and 30 mm at the upper anchor “very much pain.” CAS is also
color graduated from white (lower anchor) to dark red (upper an-
chor). Children were asked to move a plastic marker along the tri-
angular shape to the intensity of the red color corresponding to the
maximum intensity of their most frequent pain. CAS has proved to
be reliable in children and adolescents between 5 and 17 years of
age [22,23,27]. We used the Catalan version of CAS, which has
shown good psychometric properties [27].

The Numerical Rating Scale—11 (NRS-11) Children reported the
maximum intensity of their most frequent pain on a scale from 0
(no pain) to 10 (very much pain). The NRS-11 has demonstrated
good psychometric properties when used with children of 8 or
more years old [3,25,39] and even with children as young as
6 years [11].

Table 1

Participants’ descriptive data.
Participants (N) 126
Age, y, mean (SD) 6.87 (0.68)
Gender, n (%)
Boys 66 (52.4%)
Girls 60 (47.6%)
Schooling grade, n (%)
Second 60 (47.6%)
Third 66 (52.4%)
Localization of the most frequent pain, n (%)
Abdominal region 46 (36.5%)
Head 35 (27.8%)
Lower extremities 30 (23.8%)
Upper extremities 8 (6.3%)
Cervical region 4 (3.2%)
Lumbar region 2 (1.6%)
Perineal/genital region 1(0.8%)

SD, standard deviation.

The Faces Pain Scale—Revised (FPS-R) [17] is a self-report
instrument depicting six faces. The faces increase in pain intensity
from left to right. Children were asked to report which face best re-
flected the maximum intensity of their most frequent pain. The
psychometric properties of the FPS-R have been widely studied
[17,26,35]. In our study, we used the Catalan version of this scale
[26].

2.3. Procedure

Participants were recruited from 3 primary schools in Tarrag-
ona. Once parents had provided signed informed consent, the par-
ticipating children were interviewed individually at the school. The
study was approved by the Ethics Committee of the University and
the Board of Directors of the participating schools.

First of all, participants underwent some numerical testing to
make sure that they had the ability to inform about their pain
intensity with a NRS and/or a VAS. Following the suggestions made
by Castarlenas et al. [11], these tests consisted of: counting from 0
to 10 and making comparisons between numbers (to make sure
that children were able to use the NRS-11), and doing a seriation
task (to verify that they were able to use the VAS).

All of the participants successfully passed the tests, thus dem-
onstrating their ability to use the scales in this study. They were
then asked to identify the most frequent pain problem experienced
during the last 3 months (before the interview) and report the
maximal intensity of the pain using all 4 scales.

2.4. Data analysis

2.4.1. One-dimensionality

To test the hypothesis that the 4 instruments are related and
measure essentially a single dimension, we conducted a factor
analysis under the assumption of a common factor underlying all
the variables (ie, rating scales).

We used the FACTOR version 8.02 [21] and the MPLUS version
5.1 [28] programs. We used FACTOR to obtain the measures of
sampling adequacy (Kaiser-Meyer-Oklin-KMO) and Bartlett’s test
of sphericity. The method for factor extraction used was the un-
weighted least squares (ULS) because it makes no assumptions
about the distribution of the variables (in this study, our data
did not follow a normal distribution). MPLUS was used to test
the hypothesis that all four instruments measure a single com-
mon factor. The method for factor extraction used was the
mean-adjusted maximum likelihood (MLM). To analyze the
adjustment, we applied 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 indi-
cates a good fit [34], the standardized root mean square residual
(SRMR) [4], for which a value of less than 0.08 shows a good fit
[18], the comparative fit index (CFI) [5], and the Tucker-Lewis in-
dex (TLI) [36]. For the latter, a value greater than 0.90 indicates a
good fit.

2.4.2. Agreement

To test the agreement of the 4 rating scales, a series of analyses
with the Bland-Altman method [8-10] were conducted using
MedCalc version 11.6. Correlation coefficients have been used to
report on the agreement between scales, but a high correlation
does not automatically imply that there is a good agreement be-
tween 2 methods [8]. Bland and Altman [8-10] suggested an alter-
native approach to evaluate agreement. They advocated the use of
a graphical method of data plotting, in which the difference scores
of 2 measurements were compared against the mean for each sub-
ject measurement. If the 2 methods agree sufficiently well, then
they can be considered concordant.
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First of all, we converted all our data into a scale from 0 to 100. With a 2 of 13.266 with 2 degrees of freedom, we have to re-
A priori we set the maximum limit of agreement at 20 mm. This ject the null hypothesis that all scales essentially measure a single
limit corresponds to the coefficient of repeatability for adults, factor. Despite this, the goodness of fit indices showed a very good
when using the VAS [15]. We chose this limit instead of the mini- fit (CFI = 0.97 and TLI = 0.92; SRMR = 0.03); only the RMSEA (calcu-

mum clinically significant decrease in pain assessed with the VAS— lated from the ?) had a score that exceeded the acceptable limit
for children is +10 mm (95% CI + 7-12 mm) [31]—because the latter (RMSEA = 0.21). This discrepancy may be due to a high initial cor-
is a more conservative limit. relation between pain intensity scores (all correlations were great-

er than 0.70 (Table 2). The average interscale correlation for
3. Results children 6 years of age was 0.65; for children 7 years of age, 0.83;

and for children 8 years of age, 0.73. There were no modification
3.1. One-dimensionality indices greater than 15. These results showed that adjustment is

an overall problem: that is to say, it is not due to a scale that does
The test for 1-dimensionality examined whether that the 4 not fit.
instruments measured a single dimension. The Kaiser-Meyer-Olk- Despite the lack of overall adjustment, the relative adjustment
in sampling adequacy index (0.80) and Bartlett’s test of sphericity ~ iS more than acceptable. Also, the minimum average partial test
(435.9; df = 6; P < 0.00001) showed a good fit and a proper sample (MAP) suggested a 1-factor solution. Therefore, on the basis of
correlation between items, indicating that our data are suitable for ~ our data, these 4 measures are essentially 1 dimensional. Table 3
factorization. shows the loadings of each scale on the factor.

3.2. Agreement

Table 2

Correlations between scales. Agreement among the 4 measures was determined. Means and

standard deviations of pain intensity scores, total, and for the 3 age
groups, are provided in Table 4. The limits of agreement according
NRS-11 0.75 to the Bland-Altman method are presented in Table 5.

Rating scale FPS-R NRS-11 CAS

\C/Rz g-;; g-;z 089 Taking into account the results depicted in Table 5 and the
) - : Bland-Atman graphs (see Appendix S1, available online), we can-
NRS-11, Numerical Rating Scale; CAS, Coloured Analogue Scale; VAS, Visual Ana- not say that any scale is in agreement with any other because
logue Scale; FPS-R, Faces Pain Scale—Revised. the 95% limits of agreement fall outside the limit of agreement
established a priori (+20 mm).
Table 3 4. Discussion

Nonrotated loading matrix.

There are many self-report scales available for measuring pedi-

Rating scale Factor 1 Communality atric pain intensity [30,35], and some have demonstrated good
;I:é’ﬁ 1 g'ggg gg;g psychometric properties. Nevertheless, we do not know whether
CAS 0.946 0.894 these scales measure a single factor: pain intensity. Thus, our work
VAS 0.931 0.866 aimed to provide data on this specific issue. Our results showed

that the four scales—the VAS, the NRS-11, the CAS and the VAS—
may be considered essentially 1 dimensional. Our findings are in
line with those reported by Jensen et al. [20] and Chibnall and Tait

NRS-11, Numerical Rating Scale; CAS, Coloured Analogue Scale; VAS, Visual Ana-
logue Scale; FPS-R, Faces Pain Scale—Revised.

Table 4

Pain intensity scores for each of the measures.
Rating Scales Age 6 years (n =38) Age 7 years (n =66) Age 8 years (n=22) Total sample (N = 126)
FPS-R 7.74 (2.09) 7.58 (2.47) 7.27 (2.19) 7.57 (2.30) Range = 0-10
NRS-11 8.05 (2.47) 7.70 (2.60) 7.86 (2.40) 7.83 (2.51) Range = 0-10
CAS 76.32 (23.60) 72.62 (23.87) 71.82 (18.66) 73.60 (22.87) Range = 9-100
VAS 75.66 (25.13) 73.36 (27.43) 69.50 (25.43) 73.38 (26.29) Range = 3-100

Data are mean (standard deviation).
NRS-11, Numerical Rating Scale; CAS, Coloured Analogue Scale; VAS, Visual Analogue Scale; FPS-R, Faces Pain Scale—Revised.

Table 5
Limits of agreement according to the Bland-Altman method.”

Limits of Agreement (95% CI)

Scale Mean difference (95% CI) Lower limit Upper limit

VAS/CAS ~0.2 (2.3 t0 1.9) -23.8(~27.5 to —20.2) 23.4(19.7 to 27.0)
VAS/FPS-R -2.3(~5.6 t0 0.9) ~38.3 (-43.8 to —32.7) 33.6 (28.1 to 39.2)
VAS/NRS-11 ~5.0(-82to ~1.7) ~41.0 (~46.6 to —35.5) 31.1 (25.6 to 36.7)
CAS/FPS-R ~2.1(-5.2 to 0.97) ~36.4 (—41.6 to —31.1) 32.1 (26.8 to 37.4)
CAS/NRS-11 —4.7 (-7.5 to —1.96) —35.6 (—40.4 to —30.9) 26.2 (21.4 to 30.9)
FPS-R/NRS-11 —2.6 (-5.6to 0.4) —36.3 (—41.5 to —31.1) 31.0 (25.8 to 36.2)

C, Confidence Interval; NRS-11, Numerical Rating Scale; CAS, Coloured Analogue Scale; VAS, Visual Analogue Scale; FPS-R, Faces Pain Scale—Revised.
" All analyses were performed with a sample of 126 subjects. All scores were converted on a 0 to 100 metric for comparisons.
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[12], who demonstrated the 1-dimensional character of pain inten-
sity scales when used with adults or elderly patients with and
without cognitive impairment, respectively.

In this study, the lack of a clear 1-factor solution might be due
to a method effect; that is, the factor analysis might group on the
second factor all of those effects that are caused by the different
ways of measuring pain intensity and that are central to the scales.
In this study, we cannot test this hypothesis because of the number
of scales under study. Future studies might profitably examine this
issue by including additional rating scales. The addition of other
scales would make it possible to extract a second factor that would
group the effects of the various measurement methods, and that
would show whether the overall fit improved.

The second objective of our work was to study the agreement
between the scales.

This is a controversial issue in the literature: although some
authors have reported a lack of agreement among scales [2], others
have found them to be equivalent [29,39]. For example, Bailey et al.
[2] studied the agreement between the VAS, the CAS, the verbal
NRS-11, and the Wong-Baker FACES pain rating scale, and reported
that only the VAS and the CAS were in agreement. These investiga-
tors used the coefficient of repeatability for adults to determine the
maximum limit of agreement, instead of the minimum clinically
significant decrease in pain assessed with the VAS in children
(+10 mm). Had they used this latter as a criterion, they would have
found no agreement among any of the scales. Conversely, a series
of studies conducted by von Baeyer et al. [39] showed agreement
and functional equivalence among the NRS-11, the VAS, and the
FPS-R. The authors found no significant differences in pain distri-
butions among the scales except in the scores closest to 0 (no pain
anchor).

Somewhat similar are the results by Newman et al. [29], who
reported moderate agreement among the FPS-R, the Wong-Baker
FACES pain rating scale, and the VAS, even though the limits of
agreement by far exceeded the limits of the coefficient of repeat-
ability (+20 mm).

The results of our work are more in line with the results of
investigators who found disagreements between scales. As in the
study by Bailey et al. [2], our data suggest that the NRS-11 tends
to produce the highest scores of pain intensity compared with
the other scales.

Our study has certain limitations that must be acknowledged.
First, participants were a convenience sample of school-children
between 6 and 8 years of age, which cannot be considered repre-
sentative. We do not know whether our results would be extensi-
ble to other children with different characteristics (ie, children
with chronic disabling pain). Second, we did not counterbalance
the presentation of the scales, and participants might have used
their previous score to guide their report on subsequent scales.
However, given the poor agreement observed, this is highly unli-
kely; besides, in previous studies, we observed that pain intensity
ratings are not related to the presentation order of the scales [25].
Third, we used the VAS as the gold standard, despite the fact that it
is recommended for children above the age of 8 years [24], and our
participants were younger.

The results of this study have important implications. First,
these pain intensity rating scales cannot be used interchangeably.
This means, for example, that if a study that used the NRS-11 is
to be replicated, the same scale must be used to compare the re-
sults. Second, not more than 1 scale should be used in 1 trial, be-
cause results are not comparable. The lack of agreement of these
scales poses an important question in the assessment of pediatric
pain intensity. What is the most appropriate scale—the one pre-
ferred by the child, the one that is easiest to use, or should other
characteristics be considered (eg, sensitivity to change)? Future
studies are needed to resolve this important issue.

4.1. Conclusion

To summarize, our findings suggest that the scales in this study
cannot be used interchangeably to measure pediatric pain inten-
sity. More research is needed to clarify which scale is best for
clinical and/or research purposes. Moreover, our data show that
NRS-11 produces the highest scores of pain intensity among the
4 scales, and the VAS the lowest.
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Appendix I. Bland and Altman graphs.
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4.2. ESTUDIO II

An app for the assessment of pain
intensity: validity properties and
agreement of pain reports when

used with young people
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Abstract

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 Coloured 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.
Methods: Participants were 180 young people (mean age = 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 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 (Cl): 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% Cl.
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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.
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Introduction

Over the last fifteen 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.

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), ¢) 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 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 (e.g., (6-9,17,18).
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Before these electronic versions of self-report measures can be extensively

used, they must undergo close analysis.

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 Coloured 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.
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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.
Methods
Participants

Sample size analysis showed that 85 participants would be needed
(r=".3; a= .05; B= .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, in
order to have enough participants, we invited schoolchildren enrolled in
grades 7 to 12 from two schools (N = 280).

A total of 203 schoolchildren (72.5%) returned the signed parental
consent. Of these, 23 did not report having pain in the last three 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
years old (mean=14.88; SD= 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.

59



UNIVERSITAT ROVIRA I VIRGILI

LA EVALUACION DE LA INTENSIDAD DEL DOLOR INFANTIL: DEL FORMATO TRADICIONAL AL FORMATO ELECTRONICO

Elisabet Sé&nchez Rodriguez

RESULTADOS

Table 1. Participants’ descriptive information

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

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%)

P

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

AR R B N O W

Note: * 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%)
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Measures

Pain intensity was measured with the 11-point Numerical Rating
Scale, the Faces Pain Scale-Revised, the Visual Analogue Scale and the
Coloured Analogue Scale. In all cases, participants had to report the
maximum intensity of their most frequent pain in the last three 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 (vVNRS-11) it has demonstrated good psychometric
properties when used with children 6 years old or older (19-24). The
electronic version of the NRS-11 (eNRS-11) (17) was administered on an iPod
Touch 40©. The iPod screen was 3.5 inches diagonally (or 88.9 millimeters).
All the potential responses (that is, 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
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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.

01 2 3 4/56 7 8 910

o o

Figure 1. Screenshot of the eNRS-11

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 three 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). The electronic version of the FPS-R (eFPS-
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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.

@ o

Figure 2. Screenshot of the eFPS-R
Note: Used and modified with permission from IASP (see www.iasp-
pain.org/FSPR)

The Visual Analogue Scale (VAS) is a 100mm horizontal line with

lower and upper limits representing “no pain” and “very much pain”,
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
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the last three 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.

Figure 3. Screenshot of the eVAS

The Coloured Analogue Scale (CAS) consists of a 100mm-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 30mm. 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
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marker along the triangle to the maximum intensity of their most frequent
pain in the last three months. CAS has been shown to have good
psychometric properties when used in children and adolescents between 5
and 17 years old (28-30). The electronic version of the CAS (eCAS) works just

like the traditional version. Figure 4 shows a screenshot of the eCAS.

Figure 4. Screenshot of the eCAS

Fatigue/Tiredness was measured using a numerical rating scale

where 0 corresponded to “no fatigue/tiredness” and 10 to “very much

fatigue/tiredness”.

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 years
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old (31). In this study we used the Catalan version of the PCS-C (32). This
version was internally consistent (Cronbach’s Alpha=.86) in our sample.

Procedure

The present 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
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other questionnaires is not provided here as it is of no interest for the
objectives of the present study. They were used as a distracting task. This
task took about 30 minutes. After they had completed these questionnaires,
participants were 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
minutes. 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.
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).
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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. In order
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 (CFl) (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
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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 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.

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.

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
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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 #1
(42,43), for FPS-R and eFPS-R it was 2 (44,45), for mVAS and eVAS it was -16
- +18 (MCSD when children were asked with a 30 minutes interval and the

pain had not changed) (46) and for CAS and eCAS it was +20 (47).

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% ClI for evaluating subjective variables like
pain intensity in pediatric populations (48). The authors stated that it may be
more appropriate to use an 80% Cl instead of the 95% Cl established by
Bland and Altman (40). For this reason, in this study we provide data for

both 80% and 95% ClI.
Preference

Finally, we conducted a z-test to identify which version of these

scales (traditional vs. electronic) was preferred.
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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=.32;

r=.16) (49). Table 2 shows all the t-tests conducted.

Table 2. Presentation order effects

Mean of Mean of Mean of Mean of
NRS-11 CAS FPS-R mVAS
Traditional version 6.64 64.85 5.61 59.29
first
Traditional version 6.79 69.90 5.68 64.52
second
t-test t(p) .60 p=.55 2.14 p=.03* .25 p=.81 1.92 p=.06
Electronic version 6.87 67.61 5.61 64.57
first
Electronic version 6.55 64.95 5.49 59.05
second
t-test 1.3p=.20 1.17 p=.25 .41 p=.68 2.2 p=.03*
Note: * p <.05
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Construct validity

Confirmatory Factor Analysis

The KMO sampling adequacy index (.82) and Barlett’s test of
sphericity (634.7; df = 6; P < .00001) showed good fit and proper sample
correlation between items, indicating that our data are appropriate for
factorization. With a )(2 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 (CFl = 1.00 and TLI = 1.00;
SRMR = .008; RMSEA < .0001). Table 3 shows the loadings of each scale on
the factor.

Table 3. Unrotated loading matrix

Rating scale Factor 1 Communality
eNRS-11 .87 .76
eCAS .93 .86
eFPS-R .67 .45
eVAS .97 .94

Note: eNRS-11: electronic version of Numerical Rating Scale; eCAS: electronic
version of Coloured Analogue Scale; eFPS-R: electronic version of Faces Pain
Scale - Revised; eVAS: electronic version of Visual Analogue Scale.

Convergent and discriminant validity

Convergent validity was supported because the correlation
coefficients between the electronic and traditional versions of the four

scales are all higher than .5 (between .58 and .86; see Table 4). The
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correlations between the reports provided by each electronic version of the
scales and its traditional counterpart are also high (between .88 and .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 NRS-

Fatigue (see Table 4).
Criterion validity

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 .29 to .32; see
Table 4).

Table 4. Validity of the four electronic versions of pain intensity scales

Construct validity
Convergent validity

eNRS-11 eCAS eFPS-R eVAS
vNRS-11 90" 75" 60" 81"
CAS a7 .88" 61" 86"
FPS-R 58" 61" .89" 62"
mVAS 79" 085" 65" 92"

Discriminant validity

eNRS-11-eCAS — eNRS-11-NRS-Fatigue z=7.1
eNRS-11-eFPS-R — eNRS-11-NRS-Fatigue 2=2.4°
eNRS-11-eVAS — eNRS-11-NRS-Fatigue z=8.08"
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Table 4. Continuation
eFPS-R-eNRS-11 — eFPS-R-NRS-Fatigue z=5.07"
eFPS-R-eCAS — eFPS-R-NRS-Fatigue z=4.91"
eFPS-R-eVAS — eFPS-R-NRS-Fatigue z=5.80"
eCAS-eNRS-11 — eCAS-NRS-Fatigue z=8.37"
eCAS-eFPS-R — eCAS-NRS-Fatigue 2=3.22"
eCAS-eVAS — eCAS-NRS-Fatigue z=12.99"
eVAS-eNRS-11 — eVAS-NRS-Fatigue 7= 8.06"
eVAS-eFPS-R — eVAS-NRS-Fatigue z=3.01
eVAS-eCAS — eVAS-NRS-Fatigue z=11.43"
Criterion validity (concurrent)
eNRS-11 - PCS-C" r=.30"
eCAS — PCS-C" r=.32"
eFPS-R — PCS-C" r=.29"
eVAS — PCS-C" r=.31"

%p<.05 *p<.01 *p<.001

Note: " = results based on information from 159 participants

NRS-11: Numerical Rating Scale; CAS: Coloured Analogue Scale; FPS-R: Faces
Pain Scale - Revised; mVAS: mechanical version of Visual Analogue Scale.
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Agreement

Data about agreement are shown in Table 5 and graphs can be found in

Appendix .

Table 5. Limits of agreement according to the Bland-Altman method
Limits of agreement

Maximum 95% Cl 80% Cl
Scale Mean limit of Lower Upper Lower Upper
difference PP PP
agreement
eNRS-11 - vNRS-11 -0.01 +1 -1.5 15 -0.97 0.95
eFPS-R - FPS-R -0.13 12 -1.9 1.6 -1.27 1.0
eVAS - mVAS -0.9 -16 - +18 -15.1 13.3 -10.2 8.4
eCAS - CAS -1.1 +20 -15.9 13.7 -10.8 8.5

The agreement between the reports provided by the traditional and
electronic versions of all the scales has been demonstrated for the 80% Cl. If
we take into account the results at 95% Cl, 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% Cl 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= 7.53, p<.001). Preference was not influenced by the order of

presentation of the scales (see Table 6).
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Table 6. Preference according to order presentation

Traditional - Electronic - z(p)
electronic traditional
(90) (79)
Traditional version 21 (23%) 14 (18%) .36
(>.05)
Electronic version 69 (77%) 65 (82%) .80
(>.05)

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 Coloured Analogue Scale (CAS). The
results also provide evidence 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 reports from these scales and those from the NRS-
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Fatigue (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% Cl, 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 school-children 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
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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 minutes,
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.

However, in spite of these limitations, this study advances our
knowledge by giving specific additional information on the validity and the
concordance of the reports obtained with electronic versions of four of the
most widely used scales to assess pediatric pain intensity. Furthermore, the
results of our study demonstrate that pain intensity reports provided by
Painometer are valid and that there is an agreement between the reports
provided by traditional and electronic versions of the 0-10 Numerical Rating
Scale, the mechanical Visual Analogue Scale, the Faces Pain Scale — Revised
and the Coloured Analogue Scale at 80% and 95% Cl, with the exception that

the two versions of the NRS-11 only agree at 80% Cl. These results have
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important implications for researchers and clinicians working with pediatric
populations with pain. First, pain reports provided by the electronic versions
of the scales are valid, and young people also seem to prefer the electronic
versions of the scales to the traditional ones, at least in general (we did not
ask participants about each individual scale). Second, researchers and
clinicians can compare pain intensity scores reported with a traditional form
of one of these scales (for example during a face-to-face interview) with pain
intensity scores obtained from the same patient with the electronic version
of the same scale (for example during telephone follow-ups). And, third,
Painometer is a mobile application that can help to assess people with pain.
These results are in line with those of recent studies reporting on the
agreement of the electronic version of the NRS-11 (8) and the usability of

Painometer (17).

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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ABSTRACT

Pain intensity is the most commonly used domain in the study and
treatment of pediatric pain, which can be measured by a variety of self-
report scales. The objective of this work was to study the agreement or
interchangeability between four of the most widely used pain intensity
scales when administered electronically: the Numerical Rating Scale-11
(NRS-11), the Faces Pain Scale-Revised (FPS-R), the Visual Analogue Scale
(VAS) and the Coloured Analogue Scale (CAS). One hundred and eighty
schoolchildren between 12 and 19 years old (mean age=14.88; SD=1.64)
participated in the study. They had to report the maximum intensity of their
most frequent pain using the electronic versions of the four scales.
Agreement was calculated using the Bland-Altman method. Analyses were
conducted for two confidence intervals (Cl): 95% and 80%. Results show an
agreement between the scores provided with the electronic versions of NRS-
11 and CAS; NRS-11 and VAS; and VAS and CAS.

Key words: pain intensity; assessment; young people; mHealth; survey

descriptive study
RESUMEN

La intensidad del dolor es el dominio mas utilizado en el estudio y
tratamiento del dolor pediatrico y puede ser evaluado con varias escalas de

autoinforme. El objetivo de este trabajo es estudiar el acuerdo o la
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intercambiabilidad entre cuatro de las escalas de intensidad del dolor mas
utilizadas, cuando éstas se administran electréonicamente: la Escala Numérica
(NRS-11 por su nombre en inglés), la Escala de Caras Revisada (FPS-R), la
Escala Visual Analdgica (VAS) y la Escala de Color Analdgica (CAS). Ciento
ochenta estudiantes de entre 12 y 19 afios (media: 14.88; desviacion tipica:
1.64) participaron en el estudio. Los participantes debian informar de la
intensidad mdaxima de su dolor mas frecuente utilizando las versiones
electrdnicas de las cuatro escalas. El acuerdo se calculd utilizando el método
de Bland-Altman. Los andlisis se realizaron para dos intervalos de confianza:
95% y 80%. Los resultados muestran la existencia de un acuerdo entre las
puntuaciones obtenidas con las versiones electrénicas de la NRS-11y la CAS;

la NRS-11y la VASy, finalmente, entre la VAS y la CAS.

Palabras clave: intensidad del dolor; evaluacién; juventud; mHealth; estudio

descriptivo de poblaciones mediante encuestas.
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INTRODUCTION

Pain is a common problem in young people (Huguet & Mird, 2008b).
For example, a recent systematic review reported a median prevalence of
chronic pain between 11 and 38% (King et al.,, 2011). Pain can have
important detrimental effects on the life of young people and their families
(Miré, Huguet & Nieto, 2007). It has been shown to interfere with general
quality of life (Huguet & Mird, 2008a), and psychological (Nieto, Raichle,
Jensen & Mird, 2012) and physical functioning (Huguet, Eccleston, Mir6o &
Gauntlett-Gilbert, 2009). In order to best treat pain in young people, the
instruments used must be psychometrically sound and validated. Self-report
questionnaires are the most frequent way of collecting information about
pain (Miré et al., in press), and some of them have been found to provide
valid and reliable reports when used with young people (McGrath et al.,

2008).

Information and communication technologies (ICTs) are increasingly
being used to help assess and treat people with pain (de la Vega & Mirg,
2014; Mird, Nieto & Huguet, 2007; Nieto, Mirdé & Huguet, 2008; Stinson &
Jibb, 2013). Four of the best-known and most widely used scales to measure
pain intensity in young people — that is, the 0-10 Numerical Rating Scale
(NRS-11), the Faces Pain Scale-Revised (FPS-R), the Visual Analogue Scale

(VAS) and the Colored Analogue Scale (CAS) — are already available for use
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with electronic devices. Moreover, pain intensity scores provided with the
electronic versions of these scales have proved to be valid. For example, in a
recent study, Sdnchez-Rodriguez et al. (in press) reported moderate-to-high
convergent validity, and adequate discriminant and concurrent validity for
these four scales. They also provided evidence on the agreement between
the scores reported with the traditional and the electronic versions of these
pain intensity scales. These data suggest that clinicians and researchers
could use both versions of each scale (traditional and electronic)
interchangeably: that is to say, if a traditional form of one of these scales is
used during a face-to-face interview, for example, its scores can be
compared with those obtained with the electronic version of the same scale
that is used, for example, during a telephone follow-up. This is a very
important issue, and further clarification is needed on the agreement
between the reports provided with the electronic versions of the scales.
Thus, the objective of this study was to respond to a question that still needs
to be solved: can clinicians and researchers use the electronic versions of the
pain intensity scales interchangeably with young people? Although no such
studies are available, on the basis of previous works with traditionally
administered pain intensity scales (Sanchez-Rodriguez, Miré & Castarlenas,
2012), we hypothesized that there would be no agreement among electronic

versions of pain intensity scales. That is to say, electronic pain intensity

98



UNIVERSITAT ROVIRA I VIRGILI
LA EVALUACION DE LA INTENSIDAD DEL DOLOR INFANTIL: DEL FORMATO TRADICIONAL AL FORMATO ELECTRONICO

Elisabet Sé&nchez Rodriguez
RESULTADOS

reports are not concordant, so pain intensity scales cannot be used

interchangeably.
METHOD
Participants

We invited all the schoolchildren enrolled in grades 7 to 12 (12 to 19
years) from two public schools to take part (N=280). Exclusion criteria were
(1) having a cognitive impairment, (2) not being able to understand Catalan

or Spanish, and (3) not having pain in the previous three months.

A total of 203 schoolchildren (72.5%) signed the informed consent in
which their parents agreed to their participating in the study. Participants
over 18 years old gave their own consent. Of the total sample, 23 were
excluded because they did not report having pain in the previous three
months. The final sample was made up of 180 schoolchildren with 76 boys
(42%) and 104 girls (58%). The average age was 14.88 years (SD=1.636). A
paper using data from this group of participants has already been accepted
for publication and is now in press, but it addressed issues that are not

discussed here (see Sanchez-Rodriguez et al., in press).
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Instruments

Participants were requested to identify their most frequent pain in
the previous three months and report on the maximum intensity of that

pain.

Pain intensity scores were reported with the electronic versions of
the following scales: the 11-point Numerical Rating Scale (NRS-11), the Faces
Pain Scale-Revised (FPS-R), the Visual Analogue Scale (VAS) and the Coloured
Analogue Scale (CAS). Electronic versions of the scales were administered
with Painometer through an iPod Touch 4©. The iPod screen was 3.5 inches
diagonally (88.9 millimeters). Painometer is a mobile application that
includes four pain intensity scales that are widely used with adults, children
or elderly patients. The application and its manual of use have been
described in detail by de la Vega and colleagues (de la Vega et al., 2014) and
at the following Webpage: http://algos-dpsico.urv.cat/wp-
content/uploads/2013/02/Painometer-v2.-User-manual.pdf. Pain intensity
reports provided with the electronic versions of these scales have all proved

to be valid when used with adolescents (Sanchez-Rodriguez et al., in press)

The electronic version of the 11-point Numerical Rating Scale (eNRS-
11). The traditional NRS-11 is widely used with children and adolescents.
Users are asked to report the intensity of their pain by providing a number

from 0 (“no pain”) to 10 (“very much pain”). In this study, participants had to
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select the number that best represented their pain intensity by sliding their
finger across the screen so that all potential responses (ciphers from 0 “no
pain” to 10 “very much pain”) appeared one by one in the center of the
screen, or by tapping on the selected number (response) at the top of the

screen where the numbers are permanently on display.

The electronic version of the Faces Pain Scale — Revised (eFPS-R). The
traditional version of this scale shows six faces that demonstrate an increase
in pain intensity from left to right (Hicks, von Baeyer, Spafford, van Korlaar &
Goodenough, 2001). The eFPS-R shows the six faces at the top of the screen,
although the face that is selected is shown in the center of the screen. In this
study, participants had to select the face that best represented their
maximum pain intensity by sliding their finger across the screen or by
tapping on the chosen face at the top of the screen. The six faces in the scale
show increasingly more pain from left to right. The leftmost face reflects “no

pain” whereas the rightmost reflects “very much pain”.

The electronic version of the Visual Analogue Scale (eVAS). The
traditional form of the VAS consists of a 100-mm horizontal line with two
limits representing “no pain’ (lower limit) and ‘“very much pain” (upper
limit). Participants are asked to select the point on the line that best
represents their pain intensity. The eVAS consists of a straight line with a

marker that participants have to move along the line to the point
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representing the maximum intensity of their pain. Its lower limit represents
“no pain” and its upper limit “very much pain”. The pain intensity score was

the distance between the lower limit and the point selected by the marker.

The electronic version of the Coloured Analogue Scale (eCAS). This
scale consists of a long triangular shape color graduated from white (lower
limit) to dark red (upper limit) (McGrath et al., 1996). The lower anchor
means “no pain” and the upper anchor means “most pain”. However, in this
study we changed the upper limit to “very much pain” to avoid potential
anchor effects and to make all the scales comparable (Castarlenas, Miro, &
Sanchez-Rodriguez, 2013; Castarlenas, Sanchez-Rodriguez, de la Vega, Roset,
& Mird, 2015; Sanchez-Rodriguez et al., 2012). The procedure with the eCAS
was the same as the one used and presented for the eVAS: participants had
to move a marker along the triangular shape to the point that best

represented the maximum pain they had experienced.
Analyses

Analyses were conducted using MedCalc version 12.4.0 for
Windows. In order to determine whether reports provided with the four
electronic versions of the scales are in agreement we used the Bland-Altman
method (Bland & Altman, 1986). This method has been successfully used to
determine agreement between scales in previous studies (Bailey, Bergeron,

Gravel & Daoust, 2007; Castarlenas et al., 2015; Sanchez-Rodriguez et al.,
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2012). 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 this difference with the average of these two scores.
We conducted analyses to determine the agreement between the eNRS-11 —
eFPS-R, eNRS-11 — eVAS, eNRS-11 — eCAS, eFPS-R — eVAS, eFPS-R — eCAS and

eVAS — eCAS.

First, we converted all the data into a scale from 0 to 100. Then, we
set the limit of agreement at £20 (Minimal Clinically Significant Difference of
CAS in children (Bulloch & Tenenbein, 2002). We decided to use this limit
instead of the others because it is the most liberal one (for NRS-11 it was +1
(Bailey, Daoust, Doyon-Trottier, Dauphin-Pierre & Gravel, 2010; Voepel-
Lewis, Burke, Jeffreys, Malviya, & Tait, 2011), for FPS-R it was +2 (Tomlinson,
von Baeyer, Stinson & Sung, 2010; vonBaeyer, 2006), and for VAS it was -16 -
+18 (Bailey, Gravel & Daoust, 2012)). We calculated agreement for two
different confidence intervals (Cl): 80% Cl and 95% Cl (Castarlenas et al.,

2015; VonBaeyer, 2012).

RESULTS
The data about agreement are shown in Table 1 and graphs can be
found in Appendix I. The agreement between the electronic versions of each

pain intensity scale with each other can only be assumed for the eNRS-11
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and eVAS (at 80% Cl), the eNRS-11 and eCAS and the eVAS and eCAS (for

both 80% and 95% Cl).

Table 1. Limits of agreement according to the Bland-Altman method

Limits of agreement

(maximum limit of agreement = +20)

Mean 95% Cl 80% CI
Scale
difference Lower Upper Lower Upper
eNRS-11 - eFPS-R 11.7 -19.2 42.7 -8.51 32
eNRS-11 - eVAS 5.4 -13.1 24 -6.7 17.6
eNRS-11 - eCAS 0.6 -17.9 19.1 -11.5 12.7
eFPS-R - eVAS -6.3 -36.3 23.7 -25.9 133
eFPS-R —eCAS -11.1 -41.4 19.2 -31 8.7
eVAS — eCAS -4.8 -18.2 8.5 -13.5 3.9

Note: eNRS-11: electronic Numerical Rating Scale-11; eFPS-R: electronic Faces Pain Scale-
Revised; eVAS: electronic Visual Analogue Scale; eCAS: electronic Coloured Analogue
Scale; Cl: Confidence Interval.

DISCUSSION

The main objective of this study was to determine the concordance
between the reports provided by four widely used pain intensity scales when

administered to young people in an electronic format.

On the basis of previous studies with traditional pain intensity scales
(Bailey et al., 2007; Sanchez-Rodriguez et al.,, 2012) we anticipated non-
agreement between the scores reported with the electronic versions of the
scales. However, this hypothesis was only partially confirmed. That is to say,

some comparisons between scales yielded comparable scores: namely, the
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eNRS-11 reports were comparable to those from eVAS (at 80% Cl) and eCAS
(at 80% and 95% Cl). Similarly, eVAS reports were also comparable to those
from eCAS (at 80% and 95% Cl). One explanation for these results may be
that by making all scales manipulable, they behaved in a similar way, so their
reports were comparable. Furthermore, the data about the agreement
between the traditional scales was collected in a sample of young children (6
to 8 years old), much younger than the sample participating in this study (12

to 19 years old).

Some limitations should be taken into account when interpreting
the findings of this study. First, our sample is a convenience sample made up
mainly by healthy participants. Thus, we do not know how representative it
is. Therefore, further studies with other samples are required to evaluate the
reliability and generalizability of our findings. Second, we did not
counterbalance the presentation order of the scales (i.e., in all cases the
eNRS-11 scale was presented first, eCAS second, eFPS-R third and eVAS
fourth). Nevertheless, previous studies have found that the order of
presentation of the scales had no influence on the scores reported (Miré,

Castarlenas & Huguet, 2009).

Despite these limitations, the findings of this study give important
information about the agreement between the reports provided by different

electronic versions of four pain intensity scales. More specifically we found
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that reports provided by the eNRS-11 are in agreement with those provided
by the eCAS and the eVAS, and that reports provided by the eVAS also agree

with those provided by the eCAS.

This data has important implications. The eNRS-11 could be used
interchangeably with the eCAS and the eVAS, and the eCAS could also be
used interchangeably with the eVAS since the scores provided by one of
them are concordant with those provided by the other. This means that
researchers could replicate a study and compare data using a different scale

from the original study because the results should be comparable.

To the best of our knowledge, this study is the first to have provided
data about the agreement between reports produced by different electronic
versions of pain intensity scales. The results contradict those of other studies
conducted with the same scales in their traditional versions (Bailey et al.,
2007; Sanchez-Rodriguez et al., 2012). Therefore, additional research is

needed to validate these preliminary results.
CONCLUSION

Although additional research is needed to elucidate the
characteristics of pain intensity scales in their electronic form, the results of
this study support their use to report pain intensity in young people.
Previous studies have shown that electronic pain intensity reports are valid

(Sanchez-Rodriguez et al., in press) and that there is agreement between
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reports provided with traditional and electronic versions of each scale (e.g.
Castarlenas et al., 2015; Sanchez-Rodriguez et al., in press). The present
findings reveal that pain reports provided with some of the electronic

versions of the scales are also concordant with others.
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El objetivo general de esta Tesis doctoral era aportar evidencia adicional
acerca de las propiedades psicométricas de cuatro de las escalas mas
utilizadas para evaluar la intensidad del dolor en nifios y adolescentes: la
escala numérica (NRS-11), la escala de caras revisada (FPS-R), la escala visual
analdgica (VAS) y la escala de color analdgica (CAS), sobre todo cuando se

administran en formato electroénico.

Mds especificamente, nuestro interés se centraba en 1) estudiar la
unidimensionalidad de las cuatro escalas, es decir, analizar si todas evalian
el mismo constructo, esto es, la intensidad del dolor, 2) evaluar la validez de
las puntuaciones obtenidas mediante esas cuatro escalas cuando se
administran por via electrénica, 3) estudiar la existencia (o no) de
equivalencia o concordancia entre las puntuaciones de las diferentes escalas
en su formato tradicional y electronico y 4) evaluar la preferencia de los
nifios en cuanto al formato de presentacion de las escalas (tradicional vs.

electrdénico).

Los tres estudios que se presentan en esta Tesis nos permiten dar
respuesta, al menos en parte, a todos los objetivos que nos propusimos. A

continuacién discutiremos las evidencias mas relevantes:
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5.1. Evidencias acerca de la unidimensionalidad de las

escalas.

Si revisamos la literatura disponible en poblacidon pediatrica
encontramos que la mayoria de estudios asumen que todas las escalas de
intensidad del dolor estan evaluando un unico factor o constructo
(intensidad del dolor). EI motivo de esta asuncidn son las altas correlaciones
entre las diferentes escalas de intensidad del dolor. Como ya comentamos
anteriormente, una correlacién informa del grado de relaciéon que existe
entre dos variables. Asi pues, es légico pensar que cuanto mas se acerque la
correlacién a 1, mas posibilidad hay de que las dos medidas estén evaluando
el mismo constructo. Aun asi, no podemos afirmar que por encima de una
determinada correlacién las escalas estan evaluando el mismo factor y, por
debajo, estan evaluando un constructo diferente. Asi pues, la mejor forma
de comprobar si todas las escalas estdn evaluando un factor comin es

llevando a cabo un analisis factorial.

De este modo, llevamos a cabo sendos analisis factoriales con las
escalas en formato papel y en formato digital y, en ambos casos, cabe
concluir que las cuatros escalas estudiadas (NRS-11, FPS-R, VAS y CAS)

evaltan el mismo factor, esto es, intensidad del dolor.

Los resultados obtenidos son parecidos a otros estudios realizados

en poblacion adulta (Chibnall y Tait, 2001; Jensen, Karoly y Braver, 1986)
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detalle que sugiere que esta unidimensionalidad se mantiene estable a
través de distintas poblaciones: nifios, adolescentes, adultos y adultos

mayores con déficit cognitivo.
5.2. Evidencias acerca de la validez.

A pesar de que el uso de las escalas de intensidad del dolor en
formato electréonico va aumentando cada vez mas, ningln estudio habia
estudiado anteriormente la validez de sus puntuaciones en poblacion
infanto-juvenil. En cuanto a la literatura en adultos, solo hemos encontrado
un estudio que evalule la validez de las puntuaciones obtenidas con la VAS en
formato electrénico (eVAS) (Jamison et al., 2002). Este estudio concluyé que
las puntuaciones obtenidas utilizando la eVAS resultaban vdlidas cuando se

utilizaba en poblacién adulta.

Asi pues, el segundo articulo de esta Tesis nos permite avanzar en la
evaluacion de las propiedades psicométricas de las versiones electrénicas de
las distintas escalas de intensidad del dolor y, mas especificamente, en la
validez de sus puntuaciones. A la vista de los resultados obtenidos cabe
concluir que la NRS-11, la FPS-R, la VAS y la CAS en formato electrénico
(eNRS-11, eFPS-R, eVAS vy eCAS, respectivamente) proporcionan
puntuaciones validas, al menos cuando se presentan mediante la aplicacién

movil Painometer y se administran a poblacidén adolescente.
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Estos resultados deben ser considerados con cautela, al menos
hasta que puedan ser replicados por otros investigadores y/o con otros
grupos (por ejemplo, niflos menores de 12 afios) con el fin de garantizar la
generalizacion de los resultados. Ademas, otras propiedades psicométricas
de las versiones electronicas como, por ejemplo, la fiabilidad o la

sensibilidad al cambio también deberian ser estudiadas.
5.3. Evidencias acerca de la concordancia.

Como sefialdbamos en la introduccidén, recientemente algunos
investigadores se han interesado por evaluar hasta qué punto las
puntuaciones obtenidas con métodos de evaluacidn distintos son

equivalentes.

Los tres estudios presentados en esta Tesis van dirigidos, de un
modo u otro, a evaluar si las puntuaciones de las distintas escalas de

intensidad del dolor pueden considerarse equivalentes o concordantes.

En un primer momento, nuestro objetivo fue evaluar si existia
concordancia entre las puntuaciones de la NRS-11, la FPS-R, la VAS y la CAS
en su version tradicional (véase Sanchez-Rodriguez, Miré y Castarlenas,
2012). Los resultados de este trabajo mostraron que no existia equivalencia
entre las puntuaciones de las distintas escalas teniendo en cuenta un

intervalo de confianza (IC) del 95%. Este estudio, a pesar de ir en la linea de
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algunos estudios previos (Bailey et al., 2007, 2010), suscitd cierto debate
acerca de la idoneidad de utilizar un IC tan estricto como el 95% cuando
trabajamos con nifios y pretendemos evaluar variables subjetivas (como lo
es la intensidad del dolor) (Bailey, 2012; Mird, Sanchez-Rodriguez vy
Castarlenas, 2012; von Baeyer, 2012). De esta reflexidn, surge la propuesta
de utilizar un IC del 80% (Bailey, 2012; Mird, Sanchez-Rodriguez vy
Castarlenas, 2012; von Baeyer, 2012). Una vez reanalizados nuestros datos
teniendo en cuenta un IC del 80%, observamos que existia acuerdo entre las
puntuaciones de la VAS y las puntuaciones de la CAS (Mir¢ et al., 2012). La
equivalencia entre las puntuaciones de estas dos ultimas escalas también

habia sido informada por Bailey et al. (2007).

Una posible explicacion a esta falta general de equivalencia entre las
puntuaciones de las diferentes escalas podria ser el hecho de que cada una
de ellas fue presentada de un modo distinto: la NRS-11 se administré de
manera verbal, la FPS-R en formato pictdrico y la VAS y la CAS se
presentaron en un formato mecanizado que permitia que los participantes
pudieran manipularlas. ¢Podria ser que homogeneizando el método de
administracion (hacer todas las escalas manipulables), hubiera concordancia
entre las puntuaciones? Hasta ese momento no existia ningun estudio que
hubiera evaluado la concordancia entre las puntuaciones de diferentes
escalas de intensidad del dolor en formato electrénico. Asi pues nos

propusimos evaluar esta hipotesis. Los resultados de este estudio (Sanchez-
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Rodriguez, Castarlenas, de la Vega, Roset y Mird, en revisién) muestran
equivalencia entre las puntuaciones de la eNRS-11 y las puntuaciones de la
eVAS y la eCAS, asi como entre las puntuaciones de la eVAS y la eCAS si
tenemos en cuenta el IC del 80%. Teniendo en cuenta el IC del 95%, las
puntuaciones obtenidas mediante la NRS-11 y la eCAS y las puntuaciones

obtenidas con la eVAS y la eCAS siguen siendo equivalentes.

Estos resultados permiten sugerir que el hecho de compartir un
mismo método de administracidon podria equiparar las puntuaciones de las
distintas escalas de intensidad del dolor. Aun asi, todavia es prematuro
realizar afirmaciones concluyentes sobre este asunto y serdn necesarios
estudios adicionales con los que confirmar estos resultados y su
generalizacidn. Otro aspecto que requiere de mas estudios es el hecho que
la FPS-R sea la Unica escala cuyas puntuaciones no concuerdan con el resto
de escalas a pesar de haberse transformado también en una escala

manipulable.

Asi pues, a la hora de llevar a cabo estudios y/o tratamientos que
requieran evaluar la intensidad del dolor en mas de un momento, los clinicos
y/o los investigadores deberian tener en cuenta qué escala o escalas utilizar.
Por lo que respecta a las escalas en su version tradicional, cabe concluir que
solo las puntuaciones obtenidas mediante la VAS y la CAS podrian utilizarse

de manera equivalente. De esta forma, el clinico y/o investigador podria
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utilizarlas de forma intercambiable a lo largo de las diferentes evaluaciones
realizadas en una misma persona con lo cual podrian evitarse sesgos de
memoria a la hora de proporcionar una respuesta en la misma escala. En
cambio, si se decidiera utilizar la NRS-11 o la FPS-R deberia mantenerse la
misma escala en todos los seguimientos ya que, de otro modo, no se podria
saber si la intensidad del dolor ha variado desde la ultima evaluacion por el

mero hecho de haber cambiado de escala.

Si nos centramos en las escalas en formato electronico, mas
estudios serian necesarios para poder establecer una recomendaciéon mas
firme. Aldn asi, parece ser que el hecho de que todas las escalas sean
manipulables favorece que las puntuaciones entre ellas sean equivalentes
con lo cual podria utilizarse una escala u otra (a excepcién de la eFPS-R) de

forma intercambiable.

Una vez evaluada la concordancia entre las puntuaciones de las
distintas escalas, nos propusimos evaluar si las puntuaciones entre las
distintas versiones de cada una de las escalas (tradicional vs. electrénica)
proporcionaban datos equivalentes. Los resultados obtenidos demuestran la
concordancia entre las puntuaciones obtenidas mediante las versiones
tradicionales de cada una de las escalas de intensidad del dolor con las
obtenidas con su version electronica (Sanchez-Rodriguez, de la Vega,

Castarlenas, Roset y Mird, en prensa). Hasta donde sabemos, solo se han
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publicado dos estudios que evallen la concordancia entre las puntuaciones
de las versiones tradicional y electrénica de algunas escalas de intensidad
del dolor (Castarlenas et al., 2015; Wood et al., 2011) vy, al igual que en
nuestro trabajo, ambos avalan la concordancia entre las dos versiones de
una misma escala. Wood et al. (2011) encontraron que las puntuaciones de
la version tradicional de la FPS-R eran equivalentes a las puntuaciones de su
versién electrénica. Por su parte, Castarlenas et al. (2015) mostraron que las
puntuaciones de la NRS-11 eran concordantes con las puntuaciones de la

eNRS-11.

5.4. Evidencias acerca de la preferencia.

El dltimo de nuestros objetivos era estudiar la preferencia de los
adolescentes a la hora de utilizar las escalas de intensidad del dolor en
formato tradicional o en formato electrénico. Nuestros resultados muestran
gue la mayoria de los participantes (79%) preferian indicar su intensidad del
dolor utilizando la versidn electrdénica de las escalas. Estos datos coinciden
con otros estudios que habian estudiado este mismo asunto (Castarlenas et

al., 2015; Wood et al., 2011).
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Las principales conclusiones de esta Tesis doctoral son las siguientes:

1. La NRS-11, la FPS-R, la VAS y la CAS son cuatro escalas que evalian
esencialmente una Unica dimension, esto es, la intensidad del dolor,
tanto cuando se utilizan en su version tradicional como cuando se

utilizan en formato electronico.

2. Las versiones electrénicas de las cuatro escalas de intensidad del dolor
proporcionan puntuaciones validas cuando se administran mediante la
aplicacion movil Painometer y se administran en una muestra de

adolescentes y adultos jévenes.

3. Las puntuaciones obtenidas con las versiones electrdnicas de las cuatro
escalas han mostrado ser equivalentes a las registradas mediante sus
versiones tradicionales. Por este motivo, podria utilizarse una versién u
otra de cada escala de manera intercambiable a la hora de realizar

multiples evaluaciones en una misma persona.

4. En las escalas en su formato tradicional, sélo se puede asumir la
equivalencia entre las puntuaciones obtenidas con la VAS y la CAS,

teniendo en cuenta un intervalo de confianza del 80%.

5. De las escalas en su formato electrénico, podemos asumir la
equivalencia entre las puntuaciones obtenidas con la eNRS-11, la eVAS

y la eCAS. Por el contrario, no cabe concluir que las puntuaciones
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obtenidas con la eFPS-R sean concordantes con las puntuaciones del

resto de escalas.

6. A tenor de los resultados obtenidos, parece ser que los adolescentes y
adultos jovenes prefieren informar de su intensidad del dolor mediante

las versiones electrénicas de las escalas.
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