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INTRODUCCION

1.1. El dolor en nifos y adolescentes: alcance e importancia del

problema

El dolor representa actualmente un importante problema de salud
publica en la poblacién infantil (Clinch y Eccleston, 2009; Goldberg y
McGee, 2011; Mird, 2010). Su alta prevalencia y las consecuencias
tanto a nivel individual como social, dan buena cuenta de ello. Es el
motivo por el que se solicita con mas frecuencia asistencia médica
(Cohen, Lemanek, et al., 2008; Eccleston, 2001; Mantyselkd et al.,
2001) y uno de los que mas afecta a la calidad de vida de los nifios y
adolescentes (Hunfeld et al., 2001; Petersen, Hagglof, y Bergstrom,

2009).

La definicion del dolor internacionalmente aceptada Io
conceptualiza como una experiencia sensorial y emocional
desagradable, relacionada con una lesidon histica real o potencial, o que
se describe en términos en la misma (International Association for the
Study of Pain; IASP, 1979, 1986, 1994, 2011). En esta definicién, se
recogen varios aspectos importantes que reflejan los cambios que ha
experimentado la forma de entender el dolor en los Ultimos afios (Mird,
2003). En primer lugar, de esta definicion se desprende que el dolor es
un fendmeno subjetivo que debe evaluarse y tratarse como tal. En
segundo lugar se pone de manifiesto que los factores fisicos son
importantes pero no son los Unicos que determinan la experiencia
dolorosa. Factores de indole emocional, cognitivo, social y/o cultural
deben ser considerados pues también juegan un papel fundamental. En

tercer lugar, y no por ello menos importante, se reconoce que la
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relacion entre lesibn y dolor puede o no existir, abandonando
definiciones o concepciones que apostaban por una relacion directa
entre la magnitud de la lesién y la cantidad de dolor experimentado

(Bonica y Loeser, 2003).

Las experiencias dolorosas forman parte de la vida cotidiana de
cada uno de nosotros. El dolor, como tal, tiene una funcidn muy
importante ya que actla como un mecanismo de alerta que nos
protege, adquiriendo wun valor claramente adaptativo para la
supervivencia. Sin embargo, pierde este valor cuando se cronifica, ya
que el dolor crénico no representa ningun beneficio para las personas
que lo tienen. Es mas, cuando se cronifica suele ir acompafiado de un

elevado nivel de discapacidad.

El dolor es un problema frecuente en nifios y adolescentes. Los
estudios epidemioldgicos publicados, tanto sobre dolor agudo como
crénico (p.ej., Groenewald, Rabbitts, Schroeder, y Harrison, 2012; King
et al., 2011), ponen de manifiesto la repercusién de este problema y
enfatizan la importancia de una intervencién temprana para un correcto

manejo del mismo.

Los nifios experimentan dolor agudo relacionado con una
variedad de lesiones, enfermedades, cirugia y procedimientos invasivos.
Una de las condiciones mas estudiadas es el dolor procedimental y
postoperatorio. Diversos estudios alertan sobre el hecho de que la
prevalencia de dolor moderado-severo continda siendo elevada en nifios
hospitalizados, entre el 15% y el 60% segun estudios publicados en los
ultimos afios (Groenewald et al., 2012; Karling, Renstrém, y Ljungman,

4
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2002; Pagé, Stinson, Campbell, Isaac, y Katz, 2012; Taylor, Boyer, y
Campbell, 2008), de los cuales sé6lo un 30% recibe algun tipo de
analgesia para aliviar el dolor derivado de los procedimientos médicos
y/o quirurgicos (Taylor et al., 2008). En nuestro pais, por ejemplo, se
realizd un estudio con nifios hospitalizados y se estimoé que el 40% de

ellos sienten dolor a diario (TNS Demoscopia, 2012).

Respecto a la prevalencia de dolor crénico en edad infantil, los
porcentajes son variables (p.ej., Huguet y Mird, 2008; Perquin et al.,
2000; Roth-Isigkeit, Thyen, Raspe, Stoven, y Schmucker, 2004; van
Dijk, McGrath, Pickett, y VanDenKerkhof, 2006). Esta variabilidad en los
resultados puede explicarse por el uso de metodologias diferentes entre
los estudios, como por ejemplo diferentes criterios para establecer la
presencia de dolor crénico (p.€j., tiempo, curso, frecuencia), la muestra
utilizada o el uso de procedimientos inadecuados en estudios de esta
tipologia (Goodman y McGrath, 1991). En general, y segln una reciente
revision, la tasa de prevalencia media oscila entre el 11% vy el 38%
(King et al., 2011). En este punto nos parece importante destacar un
estudio realizado en nuestro pais, que evidencia que el 37.3% de los
escolares con edades comprendidas entre los 8 y los 16 afios, presenta
algun problema de dolor crénico. De estos, un 5.1% informa sobre
problemas de dolor crénico moderados o severos (Huguet y Mird,
2008).

Las condiciones de dolor crénico mas comunes son el dolor de

cabeza, el abdominal y el dolor musculoesquelético, concretamente en
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las extremidades inferiores (p.ej., Huguet y Mird, 2008; Perquin et al.,
2000; Roth-Isigkeit et al., 2004; van Dijk et al., 2006).

Diversos estudios también se han centrado en evaluar las
consecuencias que este tipo de problemas tienen tanto para el
nifo/adolescente como para las personas que le rodean, como por
ejemplo sus familiares o cuidadores. Por ejemplo, los estudios
disponibles sefialan que estos niflos informan de restricciones
significativas en sus actividades diarias (Roth-Isigkeit, Thyen, Stoven,
Schwarzenberger, y Schmucker, 2005). También se ha informado que
los nifios con dolor crénico presentan problemas de suefio (de la Vega y
Mird, 2013; Long, Krishnamurthy, y Palermo, 2008; Meltzer, Logan, y
Mindell, 2005) y niveles altos de discapacidad, ansiedad o depresion
(Eccleston, Crombez, Scotford, Clinch, y Connell, 2004; Varni et al.,

1996).

En el aspecto social, también hay un deterioro importante
(Eccleston, Wastell, Crombez, y Jordan, 2008). Los adolescentes con
dolor crénico informan de problemas de relacion con sus companeros,
dificultades para relacionarse con sus amistades. A ello puede contribuir
que participen menos en actividades de ocio y que, en general, sean
percibidos por sus compafieros como menos agradables (Forgeron et
al., 2011). Por otro lado, se constata que el absentismo escolar es mas
elevado entre los estudiantes con dolor crénico (Konijnenberg et al.,
2005), lo que seguramente contribuye a empeorar estas circunstancias

(Forgeron et al., 2010).
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Las familias que tienen algun nifio o adolescente con problemas
de dolor crénico a su cargo, también se ven afectadas en algun grado
(Lewandowski, Palermo, Stinson, Handley, y Chambers, 2010; Palermo,
2000). Los padres y hermanos informan de un sentimiento de carga,
malestar emocional, limitaciones en el funcionamiento social y familiar,
problemas econdmicos, y sentimientos desagradables asociados a la
dependencia del paciente (Jordan, Eccleston, McCracken, Connell, y

Clinch, 2008; Palermo y Eccleston, 2009; Perquin et al., 2000).

A pesar de la magnitud del problema, muchos son los estudios
gue sefialan que el dolor en poblacién infanto-juvenil, sea éste agudo o
crdnico, se ha infravalorado y consecuentemente infratratado (Atkinson,
1996; Chambliss, Heggen, Copelan, y Pettignano, 2002; Dowden,

McCarthy, y Chalkiadis, 2008; Tanne, 2003; Twycross et al., 2013).

La Academia Americana de Pediatria (Committee on Psychosocial
Aspects of Child and Family Health, 2001) resume los motivos que a su
juicio han obstaculizado una evaluacién y un tratamiento eficaz del
dolor en nifios: 1) el mito de que los nifios mas pequefios o bebés, no
sienten dolor de la manera en que lo hacen los adultos, o si lo hacen,
no hay ninguna consecuencia adversa; 2) falta de protocolos para
evaluar el dolor en estas edades; 3) falta de consenso sobre como
conceptualizar y cuantificar la experiencia subjetiva; 4) falta de
conocimientos sobre el tratamiento de dolor en esta edad; 5) la idea de
gue el manejo del dolor en nifios requiere demasiado tiempo y
esfuerzo; y 6) el miedo a los efectos secundarios que puede producir la

medicacion analgésica.
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El control del dolor es considerado como un derecho humano
(Brennan, Carr, y Cousins, 2007; Lohman, Schleifer, y Amon, 2010).
Una resolucién insatisfactoria o inadecuada de aquellas condiciones que
impliquen dolor puede acarrear consecuencias tanto para los pacientes
como para sus familiares, tanto a nivel fisioldgico como a nivel
psicoldgico (Goldschneider y Anand, 2003). El dolor no tratado puede
tener efectos perjudiciales en diversos sistemas de nuestro organismo,
como por ejemplo el sistema endocrino, metabdlico, cardiovascular,
gastrointestinal o también en el sistema inmune (Twycross, 2009b).
Por otro lado, la ansiedad, la depresion o el miedo son respuestas
comunes en casos en los que el dolor no se ha resuelto
satisfactoriamente (Mathews, 2011). Ademas, no hay que olvidar que el
dolor agudo puede derivar en dolor crénico si el primero no se ha
abordado adecuadamente (Katz y Seltzer, 2009; Pagé, Stinson,
Campbell, Isaac, y Katz, 2013). En contraposicion, cuando el dolor es
adecuadamente abordado los resultados son mucho mejores y las
previsiones mas positivas. Segun estudios recientes sobre dolor
postoperatorio, el abordaje temprano del problema se asocia con una
recuperacion mas rapida y con menos complicaciones posteriores (Pagé

et al., 2012; Vadivelu, Mitra, y Narayan, 2010).

Afortunadamente, parece que en la actualidad este hecho va
cambiando y la mayoria de los profesionales reconocen que el dolor
infantil no puede ser ignorado y hay que prestarle la atencién adecuada

(Howard, 2003; Palermo, 2009; Walker, 2008), sobre todo teniendo en
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cuenta su alta prevalencia y las consecuencias derivadas de no tratarlo

adecuadamente (Goldschneider y Anand, 2003).

1.2. Primer paso para abordar correctamente el dolor infantil:

realizar una evaluaciéon adecuada

La evaluacion del dolor requiere especial interés cuando se realiza
en nifos y adolescentes. Para atender adecuadamente las necesidades
de esta poblacion, lo primero es realizar una evaluacion rigurosa y
completa que permita conocer, en detalle, las caracteristicas del dolor
que sienten (p.ej., intensidad, localizacidn, curso, frecuencia), asi como
los factores que pueden afectarle (p.ej., ansiedad, miedo). Una vez
realizado este primer paso estaremos en disposicién de decidir el plan

de tratamiento a seguir.

De lo anterior se desprende una idea basica: la necesidad de
evaluar el dolor en poblacién infantil con escalas y/o instrumentos
validos y fiables, dado que la evaluacion es un paso clave para un
correcto abordaje de los problemas de dolor. A nadie le gustaria que su
médico de cabecera le tomara la temperatura con un termémetro que
no funcionase correctamente y que diera como resultado un valor
superior o inferior al real. El tratamiento prescrito va a depender, entre
otros factores, del valor que haya obtenido con dicho instrumento. En el
caso del dolor ocurre algo semejante, afiadiendo la dificultad de que es
una experiencia subjetiva que sélo puede ser medida a través de

métodos indirectos. Aunque parezca una contradiccién, hay que
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evaluar de la forma mas objetiva posible una experiencia tan subjetiva
como es el dolor. Por lo tanto, para conseguir la mejor estimacion
posible del dolor en nifios y adolescentes es fundamental disponer de
instrumentos con buenas propiedades psicométricas en este segmento

especifico de poblacion.

El interés por la evaluacion del dolor infantil es relativamente
reciente si lo comparamos con lo que sucede en la poblacién adulta. Sin
embargo, desde que Eland en la década de los 70 desarrollase el primer
instrumento para evaluar el dolor en nifios y adolescentes, el campo de
la evaluacion del dolor en esta poblacibn ha avanzado
considerablemente (Gaffney, McGrath, y Dick, 2003; Ruskin, Amaria,

Warnock, y McGrath, 2011).

Lo cierto es que cada vez mas se reconoce la necesidad de llevar
a cabo una evaluacidn comprehensiva y rutinaria del dolor para
garantizar un abordaje correcto del mismo y evitar, de este modo,
sufrimiento innecesario al paciente. Es por este motivo que muchos de
los esfuerzos en las ultimas décadas se han dirigido precisamente a
estudiar las propiedades psicométricas de los instrumentos vya
existentes o de los que con el tiempo han ido surgiendo, fruto de la

investigacidn constante en este campo (Cohen et al., 2008).
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1.2.1. Evaluacion mutidimensional y multicontextual de Ia

experiencia de dolor

A pesar de que el pardmetro mas evaluado ha sido y es la
intensidad (Huguet, Stinson, y McGrath, 2010; Jensen y Karoly, 2011),
la experiencia de dolor no se limita Unica y exclusivamente a la
dimension fisica o sensorial. El dolor es una experiencia compleja, de
configuracidn multidimensional, por lo que una correcta evaluacion
requiere prestar atencion a aspectos sensoriales, emocionales, afectivos
y cognitivos, sin olvidar el impacto que el dolor tiene en diferentes
areas de la vida del nifio y/o adolescente. Precisamente, el hecho de
que el dolor sea una experiencia subjetiva y multidimensional hace que
su evaluacién sea una tarea compleja (Turk y Melzack, 2011).

El modelo biopsicosocial del dolor enfatiza la interaccién
reciproca de estas dimensiones, destacando la importancia de evaluar
cada una de ellas si pretendemos una resolucién exitosa del problema
de dolor (Gatchel, Peng, Peters, Fuchs, y Turk, 2007; Twycross, 2009b;
von Baeyer,2007). En la Figura 1 se puede observar una representacion
grafica de este modelo, que ha tenido mucha aceptacion sobretodo en

el caso del dolor crénico.

11
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Fisico/
BIOLOGICO

Nocicepcidn,
heridas, lesiones,
traumatismos,

infecciones...
PSICOLOGICO
OTROS
Estado de animo, il: FACTORES
concentracion,
suefio, irritabilidad. Dificultades
Pensamientos <= DOLOR <> econdmicas
negativos Barreras
Ansiedad, culturales
depresion. i[: Falta de
Miedos, creencias, asistencia médica
estrategias de
afrontamiento
SOCIAL
Relaciones
interpersonales
Familia

Escuela y/o trabajo
Redes sociales
Aislamiento

Figura 1. Modelo biopsicosocial dolor

Miré (2003) plantea una alternativa de evaluacion basandose en
trabajos derivados de la psicologia social y de la perspectiva cognitivo-
conductual del dolor, en el que postula que para entender de forma
completa el problema de dolor del nifio o adolescente que nos consulta,

hay que recoger informacién sobre los diferentes niveles (fisico,

12
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cognitivo, afectivo y conductual) y unidades de analisis (individuo,

diada, contexto) que interactlan en la experiencia dolorosa (Figura 2).

Fisico CD
Cognit-ivo )
Afectivo
Conductual

A

Figura 2. Unidades (individuo, diada, contexto) y niveles de
analisis (fisico, cognitivo, afectivo y conductual) para una
evaluacion multicontextual de pacientes con dolor. A, B, C:
configuracion social, actores en el contexto fisico (p. ej., el
hospital). A: nino/adolescente, B: profesional que debe realizar
la evaluacion, C: madre del paciente, CD: conductas de dolor
(adaptado de Miré, 2003)

Aunque no existen guias consensuadas de como y qué deberia
incluir un protocolo de evaluacién del dolor, si se han hecho los
primeros esfuerzos para conseguir este objetivo. El grupo PedIMMPACT
(Pediatric Initiative on Methods, Measurement, and Pain Assessment in
Clinical Trials, McGrath et al., 2008) elaboré un documento de consenso

donde se exponen los dominios y medidas relacionadas, que deberian
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ser considerados al realizar una evaluacion exhaustiva de la experiencia
de dolor. El principal objetivo era promover la estandarizacidon de tales
dominios y medidas con el fin de mejorar el disefio de los ensayos
clinicos aleatorizados (mas conocidos como RTCs, Randomized Clinical
Trials), facilitando asi su comparacion puesto que son, tal y como ellos
recuerdan, el gold estandar para evaluar la eficacia de estas
intervenciones. En la tabla siguiente se exponen los dominios

recomendados para evaluar el dolor agudo y el crénico.

Tabla 1. Areas/dominios a explorar al realizar una evaluacién de
la experiencia dolorosa (tomado de McGrath et al., 2008)

Intensidad del dolor

Satisfaccién global con el tratamiento
Sintomas y eventos adversos
Recuperacion fisica

Funcionamiento fisico

Respuesta emocional

Factores econdmicos

Suefio

1.2.2. La evaluacion de la intensidad del dolor en nifios y

adolescentes.

Como hemos comentado anteriormente, la intensidad es uno de
los parametros mas evaluados de la experiencia del dolor. Es también
uno de los criterios que se utiliza para evaluar la eficacia de las
intervenciones y para tomar decisiones clinicas (Mird, 2003). Aun asi,

no debemos olvidar que el dolor es un fendmeno complejo, de caracter

14
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multidimensional, y hay que tener en cuenta otras variables o medidas
mas alld de la dimensién fisica para tener una visidn completa del
problema. Tal y como manifesté von Baeyer (2006) "describir el dolor
sélo en términos de su intensidad es como describir la mdsica sélo en

términos de su volumen” (p. 157).

La evaluacién de la intensidad es importante tanto para mejorar
el control del dolor como para prevenirlo. Disponer de instrumentos
adecuados para su evaluacion es fundamental para los intereses tanto

de clinicos como de investigadores.

1.2.2.1. Tipos de medidas para evaluar la intensidad del dolor

Tal y como ha quedado expuesto en los apartados anteriores, el
dolor es una experiencia subjetiva y privada y por lo tanto sélo puede
ser medida a través de métodos indirectos (Gaffney et al., 2003).
Tradicionalmente, las medidas para evaluar la intensidad del dolor se
han clasificado en tres grupos: medidas fisioldgicas, medidas
conductuales u observacionales y medidas de autoinforme o

autoregistro.

Las medidas fisiolégicas se proponen como indicadores de la
presencia del dolor al asociarse con los cambios bioldgicos que pueden
ser causados por éste. Las variables que mas se han utilizado son la
frecuencia cardiaca, la sudoracion palmar, la frecuencia respiratoria, el
tono vagal o la presion arterial (Sweet y McGrath, 1998). Aunque en los

ultimos afios se ha avanzado en la investigacion sobre estas medidas,
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todavia su uso es cuestionable. Si bien en un principio se suponen como
medidas objetivas del dolor (Stevens, Johnston, y Grunau, 1995), estas
variables no son especificas de la experiencia dolorosa y pueden
desencadenarse o modificarse ante otras fuentes de estrés, siendo
dificil discriminar si los cambios observados son fruto del impacto del
dolor o no, dificultando su interpretacion. Ademas, este tipo de
variables se han utilizado basicamente para evaluar dolor agudo de
corta duracion, ya que estos correlatos fisioldgicos tienden a habituarse
y no resultan Utiles para evaluar la intensidad del dolor crénico
(O'Rourke, 2004). De ahi que los indicadores fisioldgicos se utilicen
conjuntamente con otras variables cuando se quiere evaluar la
presencia de dolor. Para una revision detallada de las medidas

fisioldgicas puede consultarse Sweet y McGrath (1998).

Las medidas conductuales (u observacionales) se basan en
la observacién directa de diferentes conductas que tradicionalmente se
han asociado con la presencia de dolor. Las mas habituales que
incluyen estas medias son el llanto, la expresion facial, la postura o los
movimientos (McGrath, 1998). La conducta suele ser un buen indicador
de la presencia y la magnitud del dolor, por tanto no es de extrafiar que
durante afios los cuidadores se hayan basado en ella para su

evaluacion.

Este tipo de medidas son necesarias para evaluar la intensidad
del dolor en nifios en edad preverbal; nifios con dificultades cognitivas o
que presentan problemas de comunicacion (p. ej., en casos de

autismo); nifios que presentan un nivel de malestar elevado que podria
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alterar la respuesta a otro tipo de escalas (p.ej., después de una
intervencion complicada); nifilos con movilidad restringida (p.ej., con
vendajes o ventilacion mecanica); y niflos cuyas puntuaciones en las
escalas de autoinforme se consideren poco realistas debido a factores
cognitivos, emocionales o situacionales que puedan afectar a tal
puntuacion (von Baeyer y Spagrud, 2007). En la tabla 2 se exponen las
escalas conductuales recomendadas por el grupo PedIMMPACT

(McGrath et al., 2008) para evaluar la intensidad del dolor!.

Para una revisidon mas detallada de estas medidas también puede

consultarse McGrath (1998) o von Baeyer y Spagrud (2007).

En nuestro pais, disponemos de la escala LLANTO para evaluar el
dolor agudo en nifios preescolares (Reinoso-Barbero, Lahoz, Duran,
Campo, y Castro, 2011). Con esta escala podemos evaluar cinco
parametros conductuales: llanto, actitud, normorrepiraciéon, tono
postural y observacién facial. Su validez y fiabilidad ha sido demostrada

en una muestra de nifios intervenidos quirdrgicamente.

1 A lo largo de la tesis, nos referiremos a las escalas con su nombre original en
inglés puesto que en el apartado de resultados, al ser presentado en formato de
articulos, es asi como las citamos. Pretendemos, de esta forma, facilitar la
lectura de este trabajo.
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Tabla 2. Medidas conductuales recomendadas para evaluar la
intensidad del dolor (tomado de McGrath et al., 2008)

Edad

Tipo de dolor

Medida

A partir de 1 afio

A partir de 1 ano

A partir de 1 afo

A partir de 1 afo

De 1 a 5 afos

Dolor procedimental;
dolor postoperatorio
(en el hospital)

Dolor procedimental;
dolor postoperatorio

Dolor postoperatorio
(en casa)

Ventilacion mecanica
o cuidados intensivos

Dolor postoperatorio

FLACC: Face, Legs, Arms,

Cry, Consolability (Merkel,
Voepel-Lewis, Shayevitz, y
Malviya, 1997)

CHEOPS: Children’s
Hospital of Eastern Ontario
Pain Scale (McGrath et al.,
1985)

PPPM: Parent’s
Postoperative Pain Measure
(Chambers, Reid, McGrath,
y Finley, 1996)

COMFORT Scale (Ambuel,
Hamlett, Marx, y Blumer,
1992)

Toddler-Preschooler
Postoperative Pain Scale
(Tarbell, Cohen, y Marsh,
1992)

Las medidas de autoinforme (o autoregistro) se consideran

las medidas mas adecuadas para evaluar el dolor, ya que proporcionan

informacién directa del nifio y/o adolescente sobre diferentes variables

relacionadas con el dolor, en este caso sobre la intensidad. Son

consideradas las alternativas mas Utiles ya que son las que van mas

acorde con la definicion del dolor de la IASP, que sefiala que el dolor es

una experiencia subjetiva.
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Basandose en trabajos previos, von Baeyer (2006) recoge cuales
son las caracteristicas que deberia reunir una medida de autoinforme
para evaluar la intensidad del dolor.

Tabla 3. Propiedades deseables en una escala para medir la
intensidad del dolor (tomado de von Baeyer, 2006)

Disponibilidad de estudios que avalen su validez y fiabilidad

Culturalmente apropiada y adaptada al nivel de desarrollo de los
pacientes (p.ej., nifios con habilidades cognitivas y linguisticas)

Comprensible por los pacientes

Aceptada por los pacientes y por los profesionales de la salud
Rapida de explicar a los pacientes

Facil de utilizar y Util para establecer objetivos de tratamiento

Facil y rapida de puntuar (p.ej., en lugares con carga asistencial
considerada)

Barata y facil de obtener (p.€j., en Internet), reproducir y distribuir
entre los profesionales

Facil de desinfectar (si son fotocopias, que sean de bajo coste para
desecharlas después de su uso)

Disponible con instrucciones en varios idiomas

Las medidas de autoinforme para evaluar la intensidad del dolor

infantil se agrupan en cuatro categorias (ver p.ej., Stinson, 2009):

-Escalas Categoriales: consisten en una lista de adjetivos o
descriptores que expresan diferentes grados de dolor. El nifio o
adolescente tiene que escoger el descriptor que mejor representa la

intensidad que siente, y la puntuacion es el nimero que este descriptor
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tiene asociado. A continuacidn se muestra un ejemplo de escala
categorial:

No dolor

Un poco de dolor

Bastante dolor
Mucho dolor

()
()
()
()
Figura 3. Verbal Rating Scale (VRS)

-Escalas Faciales: consisten en una gradacion de expresiones
faciales que cada vez expresan mas dolor. La tarea del paciente es
escoger qué cara representa mejor la intensidad del dolor que siente.
Para una revision de las escalas faciales existentes puede consultarse
Tomlinson, von Baeyer, Stinson, y Sung (2010). Una de las escalas mas
utilizada en nifios es la Faces Pain Scale-Revised (FPS-R; Hicks, von
Baeyer, Spafford, van Korlaar, y Goodenough, 2001), que ha sido
validada para su uso tanto en poblacién de habla castellana como
catalana por el grupo de Miré y colaboradores (Mird, Huguet, Nieto,

Paredes, y Baos, 2005; Mirdé y Huguet, 2004).

Figura 4. Faces Pain Scale-Revised (FPS-R)

-Escalas Visuales Analdgicas (VAS, acréonimo de su nombre en
inglés Visual Analogue Scale): en estas escalas, el dolor se representa
en una linea de 10 cm. El nifilo o adolescentes tiene que marcar en la
linea la intensidad de dolor que siente tomando como referencia los
extremos que generalmente se suelen etiquetar como “no dolor” y “el
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maximo dolor posible” (Figura 5), aunque este ultimo puede tomar
otras expresiones (p.ej., el peor dolor imaginable, mucho dolor). Para
poblacién infantil existen variantes como por ejemplo, la Coloured
Analogue Scale (CAS; McGrath et al., 1996), que tiene una forma
triangular y la gradacién de la intensidad se representa en funcién de la
intensidad del color (Figura 6), validada por Mir6 y colaboradores para
su uso en poblacién de habla castellana y catalana (Mird, Huguet, Nieto,

Paredes, y Baos, 2007a, 2007b).

No
dolor

| Maximo
| dolor

Figura 5. Visual Analogue Scale (VAS)

Figura 6. Coloured Analogue Scale (CAS)

-Escalas numéricas (NRS, acrénimo de su nombre en inglés
Numerical Rating Scale): generalmente, en estas escalas el nifio o
adolescente tiene que elegir un nimero entre el 0 y el 10 o el 100
(NRS-11 y NRS-101, respectivamente), indicando el 0 ausencia de dolor
y el 10/100 el “el peor dolor imaginable”. Tal y como ocurre en las

escalas visuales el extremo maximo suele ser etiquetado con otras
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expresiones. Dedicaremos un apartado especial a este tipo de escalas

por ser el tema principal de esta tesis.

En los ultimos afos se han aunado esfuerzos para identificar qué
escalas de autoinforme pueden ser recomendadas tanto para su uso
clinico como en investigaciéon, siempre basandose en la evidencia
empirica sobre sus propiedades psicométricas. Un ejemplo claro, es el
trabajo realizado por Stinson, Kavanagh, Yamada, Gill, y Stevens
(2006) que llevan a cabo una revision especifica sobre las escalas
disponibles para evaluar la intensidad del dolor en nifios y adolescentes
de entre 3 y 18 afios de edad. Identifican un total de 34 escalas
unidimensionales de las cudles sélo seis mostraban propiedades
psicométricas bien establecidas segun los criterios descritos por Cohen
et al. (2008). Aun asi, y como era de esperar, no se encontré ninguna
escala valida y fiable para todos los grupos de edad, debido a la gran
variabilidad de cambios de desarrollo que se produce en esta franja de
edad. El grupo de trabajo PedIMMPACT (véase McGrath et al., 2008)
recomienda tres instrumentos para evaluar la intensidad del dolor en
poblacidn infantil. Estas escalas se recomiendan tanto para casos de
dolor agudo como crénico, aunque se enfatiza que en casos de dolor
crénico el evaluador debe centrarse mas en la evolucién del dolor a lo
largo del tiempo. Las escalas recomendadas, por franjas de edad

pueden consultarse en la Tabla 4.
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Tabla 4. Medidas de autoinforme recomendadas para evaluar la
intensidad del dolor (tomado de McGrath et al., 2008)

Edad Tipo de dolor Medida

Poker Chip Tool (Hester,

Dolor procedimental y )
Foster, y Kristensen,

3 a 4 anos postoperatorio.

Dolor crénico 1990)
Dolor procedimental,
~ postoperatorio, dolor Faces Pain Scale-Revised
4 a 12 afos . .
asociado a enfermedades. (Hicks et al., 2001)

Dolor crénico.

Visual Analogue Scale
(Scott, Ansell, y
Huskisson, 1977)

8 afios en Dolor procedimental y
adelante postoperatorio.
Dolor crénico

A la hora de decidir qué tipo de escala utilizar, hay que tener en
cuenta algunos factores que pueden influir en la respuesta que nos
ofrece el nifio o el adolescente. De hecho, a dia de hoy todavia hay
cierta controversia en relaciéon con la edad a la que los niflos son
capaces de utilizar una medida de autoinforme. Tal y como recogen
Stanford, Chambers, y Craig (2006), algunos autores sugieren que
nifos a partir de los 3 afios ya pueden utilizarlas, mientras que otros
indican que hasta los 5-7 afios estas escalas nos dan resultados fiables
y validos. El nivel de desarrollo cognitivo es un factor importante a
tener en cuenta, asi como el de desarrollo de la competencia
comunicativa, tanto para poder entender lo que se le esta pidiendo
como para dar una respuesta lo mas precisa posible. De hecho se han
sugerido varias estrategias para valorar si un niflo posee las
competencias requeridas para utilizar escalas de este tipo para informar

sobre variables relacionadas con la experiencia dolorosa (Besenski,
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Forsyth, y von Baeyer, 2007). Por otra parte los factores contextuales y
personales también pueden afectar a la respuesta ofrecida, por lo que

es recomendable controlarlos en la medida que sea posible (Figura 7).

COGNITIVOS
Informacion sobre
la causa y el
prondstico

Control (opciones,
estrategias)

Informacion sobre

las terapias
efectivas

Expectativas sobre
la eficacia del
tratamiento

Relevancia del
dolor (duracion,

CONDUCTUALES

Conducta
(afrontamiento,
abandono de
actividades)

Conducta de los
padres (protectora,
cuidadora)

Uso de terapias
efectivas

Impacto y
alteraciones en la
vida diaria

Relaciones
interpersonales

EMOCIONALES

Ansiedad
anticipatoria

Depresion
Distrés
Miedo
Frustracién

Indignacion

impacto)
P

¢

Mecanismos Neuromoduladores

Estimulacidn
nociceptiva o —>
neuropatica

{

NINO/ADOLESCENTE

Edad
Nivel Cognitivo
Sexo
Temperamento
Experiencia previa de
dolor
Salud fisica y mental

Dolor
—> Distrés
Discapacidad

Figura 7. Factores situacionales que modifican el dolor en el
nifo/adolescente (tomado de McGrath y Hillier, 2003; Ruskin et
al., 2011)
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1.2.2.2. La Escala Numérica (NRS-11) para medir la intensidad

del dolor en poblacion infantil.

Una de las escalas mas utilizadas para evaluar la intensidad del
dolor en poblacién infantil (tanto agudo como crénico) es la Escala
Numérica con 11 alternativas de respuesta (como ya hemos
comentado, nos referiremos a ella como NRS-11, de su nombre en

inglés 11-point Numerical Rating Scale).

Esta escala puede presentar varios formatos:

a) El formato escrito, en la que el nifio y/o adolescente tiene una
presentacion visual de la escala, teniendo en frente todos los valores
disponibles, asi como los anclajes de los extremos. La respuesta se
puede dar por escrito marcando el numero que mejor representa la

intensidad del dolor que siente, o de forma oral.

0 1 2 3 4 5 6 7 8 9 10
No dolor Peor dolor
imaginable

Figura 8. NRS-11 en formato escrito

b) El formato verbal (nos referiremos a ella como vNRS-11) que
consiste en preguntar al nifio o adolescente que nos indique la
intensidad de su dolor en una escala de 0 a 10, dénde 0 representa la

ausencia de dolor y 10 el valor maximo de dicha intensidad.

Aunque ambas versiones son utilizadas, las ventajas que
presenta la verbal hacen que su uso sea mucho mas extenso y

aceptado. Entre ellas, podemos citar su facil administracién y correccién
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Yy que no necesita de materiales fisicos (fotocopias de la escala, lapices)
lo que la hace ideal para utilizarla en seguimientos telefénicos. De
hecho, cumple las caracteristicas que se han identificado como las

ideales para una escala de autoinforme (ver Tabla 3).

Para utilizar esta escala, el nifio no tiene que ser capaz
Unicamente de contar, sino también haber adquirido otras capacidades
numéricas como por ejemplo la clasificacion, la seriacion y el hecho de

ser capaz de realizar estimaciones utilizando nimeros.

En adultos hay disponibles muchos trabajos que avalan y
recomiendan el uso de esta escala tanto en el ambito clinico como en el
de la investigacion (Dworkin et al., 2005; Jensen y Karoly, 2011). Sin
embargo, a pesar de ser una escala muy utilizada también en poblaciéon
infantil, ninguna de las revisiones de instrumentos citadas
anteriormente (p.ej., McGrath et al., 2008; Stinson et al., 2006) la
recomienda, argumentando, como justificaciéon, la inexistencia de
estudios que informen sobre sus propiedades psicométricas. A
continuacion se muestran varios fragmentos que sefialan la falta de
estudios sobre sus propiedades psicométricas, a pesar de ser una
escala muy utilizada, asi como la necesidad de su validacion para

evaluar la intensidad del dolor en poblacién infantil:

"Las escalas numéricas consisten en pedir estimaciones del
dolor utilizando nimeros que representan el aumento de la
intensidad del dolor. Estas escalas, en particular la NRS-11
(que se puntua de 0 a 10), no ha sido suficientemente
investigada en nifios y adolescentes, sin embargo, es una

de las escalas mas utilizadas en los nifios mayores de 8
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anos de edad, ya que tiene la ventaja de no requerir
ningun material (y tal vez porque es una de las escalas
mas utilizadas en poblacion adulta)”. (von Baeyer, 2006;
p.158)

"Otra drea clave en la investigacion futura es la
estandarizacion y validacion de la NRS-11, dado su amplio
uso en la practica clinica. Esta escala debe ser estudiada en
diferentes condiciones experimentales y clinicas de dolor en
diferentes edades y tipos de dolor. También es importante
determinar la sensibilidad al cambio de esta escala a la
administracion de analgésicos para el dolor procedimental y

postoperatorio.” (Stinson et al., 2006; p.154)

"La Numerical Rating Scale (NRS), en la cual se informa de
la intensidad del dolor, por ejemplo, en una escala de 0 a
10 (NRS-11) o de 0 a 100 (NRS-101) fue seriamente
considerada (para ser recomendada) debido a su facilidad
de uso y la facilidad para recoger la informacion. A pesar
de su uso generalizado en la practica clinica, la falta de
investigacion sobre la NRS, excepto en el contexto de la
Oucher en nifios y adolescentes en dolor agudo, impide que
sea recomendada.

Los lectores notardn la contradiccion en recomendar la
Visual Analogue Scale (VAS), y no la NRS cuando la VAS
requiere un mayor grado de abstraccién que la NRS y no
puede ser utilizada en un seguimiento telefénico. Esta
anomalia en nuestras recomendaciones es debida a la falta
de estudios psicométricos de la NRS en nifios y
adolescentes. Esta es un drea més para futuros trabajos de
investigaciéon.” (PedIMMPACT; McGrath et al., 2008;
p. 775)
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Como respuesta a este llamamiento, en los Ultimos cinco afios se
ha producido un incremento notable de trabajos que han centrado su
interés en el estudio de las propiedades psicométricas de esta escala
(Bailey, Daoust, Doyon-Trottier, Dauphin-Pierre, y Gravel, 2010; Bailey,
Bergeron, Gravel, y Daoust, 2007; Pagé et al., 2012; Sanchez-
Rodriguez, Mird, y Castarlenas, 2012; Voepel-Lewis, Burke, Jleffreys,
Malviya, y Tait, 2011; von Baeyer, 2009; von Baeyer et al., 2009),
entre ellos los articulos que forman parte de esta tesis (Castarlenas,
Mird, y Sanchez-Rodriguez, 2013; Castarlenas, Sanchez-Rodriguez, de

la Vega, Roset, y Mird, en prensa; Mird, Castarlenas, y Huguet, 2009).

En el apartado de discusion expondremos los resultados de estos

estudios, relacionandolos con los derivados del presente trabajo.

1.2.3. Evaluacion del dolor a través de las nuevas Tecnologias
de la Informacion y Comunicacion (TICs).

Las TICs estan presentes en el dia a dia de muchos nifos y
adolescentes, y cuentan con gran aceptabilidad en este sector de la
poblacién, considerandolo como un medio de comunicacidon atractivo.
Segun varios informes recientes (Madden, Lenhart, Duggan, Cortesi, y
Gasser, 2013; Sigman, 2012), el 78% de ellos tienen un teléfono mévil
y aproximadamente la mitad posee un Smartphone, observandose un
aumento en comparacion con afios posteriores. Por otra parte, el 93%
tiene un ordenador en casa y el 95% utiliza Internet. En nuestro pais,
los datos de una encuesta reciente sobre el equipamiento y uso de

TICs en los hogares, van en la linea de lo expuesto anteriormente
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(Instituto Nacional de Estadistica, 2013), es decir, la amplia
disponibilidad de este tipo de dispositivos, y su aceptacién. Por lo
tanto, el acceso a las nuevas tecnologias, no tendria que ser, hoy en
dia, un obstaculo para poder implementar protocolos de evaluacion y
programas de tratamiento utilizando las multiples opciones que nos

ofrecen las TICs.

Las TICs son muy utilizadas para el tratamiento de diversos
problemas de salud en nifios y adolescentes (Stinson, Wilson, Gill,
Yamada, y Holt, 2009), entre ellos los problemas de dolor (Eccleston,
2011; Keogh, Rosser, y Eccleston, 2010). Ofrecen un enfoque
innovador que permite mejorar la atencion y el manejo de estos
pacientes, revirtiendo importantes avances en la gestién de este tipo
de problemas, bdsicamente en tres areas (Keogh et al., 2010): a)
educacion, permitiendo el acceso a gran cantidad de informacion sobre
el dolor y los problemas de derivados; b) evaluacién de las variables
relacionadas con la experiencia dolorosa, a través de dispositivos
electronicos como por ejemplo los teléfonos moéviles inteligentes; vy
c) tratamiento del dolor, a través, por ejemplo, de técnicas de realidad
virtual o, los cada vez mas comunes, tratamientos a distancia asistidos

por ordenador y a través de Internet.

La incorporacion de las TICs ha comportado importantes
ventajas, entre las mas importantes se encuentran: a) superar algunos
obstaculos, como por ejemplo geograficos o econdémicos, con los que
se encontraban los pacientes y sus familias para acceder a los

tratamientos; b) reducir el tiempo y el coste del tratamiento; c)
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aumentar el nimero de usuarios posible, reduciendo el tiempo de
espera para ser atendidos; d) mejorar el cumplimiento de las
prescripciones terapéuticas; y e) aumentar la disposicién del paciente a

buscar ayuda para su problema, aumentando asi su motivacion.

Centrandonos en la evaluacién del dolor en poblacion infantil, hay
que decir que, en los ultimos afos, han incrementado los instrumentos
electronicos para evaluar la experiencia dolorosa. Varias son las
ventajas que este hecho reporta. Una de las mas importantes es la
posibilidad de registrar las variables en tiempo real, mitigando de esta
forma los efectos de memoria en las evaluaciones retrospectivas, y por
consiguiente, incrementando la precision de las repuestas dadas por el
paciente. En una reciente revision sobre la utilizacion de las TICs para
evaluar el dolor infantil (Castarlenas et al., 2012) se identificaron 11
estudios que informaban sobre las propiedades de instrumentos de
evaluacion utilizando las TICs. Los diarios electrénicos implementados
en PDAs o en Smartphones y la evaluacion a través de Internet son los
métodos mas utilizados hasta el momento. En general todos los
trabajos informaron de buenas propiedades psicométricas de los
instrumentos, senalando que el indice de cumplimiento es mayor
cuando se utilizan las TICs, y que la precision de las respuestas también
mejoraba. Finalmente, en los casos en los que se pregunté por la
preferencia, los participantes escogian esta forma de evaluacion frente
a la opcién tradicional de papel y lapiz, lo que no es de extrafar
teniendo en cuenta que estdn muy familiarizados con este tipo de

dispositivos.
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Siendo la versién verbal de la NRS-11 (vNRS-11) una de las
escalas mas utilizadas para evaluar la intensidad del dolor en poblacién
infantil, en el momento de plantear este proyecto, no existia ningun
estudio especifico que se ocupara de examinar las propiedades
psicométricas cuando se utilizaba para tal fin. El| objetivo general de
esta tesis fue, pues, estudiar la validez de la escala numérica cuando se

utiliza en poblacidn infantil para evaluar la intensidad del dolor.

Inicialmente se planteé como primer objetivo estudiar la validez
de la VNRS-11 en nifios a partir de 8 afios ya que se sugeria que por
debajo de esta edad las puntuaciones de intensidad de dolor no podian
ser consideradas validas y fiables. Sin embargo, en algunos de los
estudios realizados nos dimos cuenta que habia nifios por debajo de los
8 afios que, aparentemente, utilizaban la escala de forma adecuada y
sus puntuaciones parecian validas. Estas observaciones nos llevaron a
plantear un segundo objetivo que fue examinar si los resultados
encontrados en el primer estudio se confirmaban en una muestra de

nifos menores de 8 afnos.

Por otro lado, la incorporacién de las nuevas Tecnologias de la
Informaciéon y Comunicacién (TICs) en el abordaje del dolor infantil es
un hecho irrefutable; en los Ultimos afios se ha observado un auge de
instrumentos y medidas implementadas a través de dispositivos
electrénicos. Asi, pues, el tercer objetivo que nos planteamos, esta
relacionado con este hecho. En efecto, se trataba de estudiar la

concordancia entre las puntuaciones de la vNRS-11 y las obtenidas con
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la version electronica, eNRS-11, para determinar si ambas escalas

ofrecen puntuaciones equivalentes.

Por ultimo, el cuarto objetivo que se planted fue estudiar la
preferencia de la VNRS-11 frente otras escalas cominmente utilizadas
para evaluar la intensidad del dolor infantil. Del mismo modo, también
proyectamos examinar qué version de la escala, verbal o electrdnica,
prefieren los participantes de los estudios para informar sobre el dolor

que sienten.

En resumen, los objetivos especificos de esta tesis son:

Objetivo 1: Estudiar la validez de la vNRS-11 cuando es utilizada para
evaluar la intensidad del dolor en nifios y adolescentes a partir de 8

afos.

Objetivo 2: Examinar la validez de la vNRS-11 en una muestra de
ninos con edades comprendidas entre los 6 y los 8 afos recién

cumplidos.

Objetivo 3: Examinar el acuerdo entre las puntuaciones de la vNRS-11

y la eNRS-11.

Objetivo 4: Estudiar la preferencia de la vNRS-11 frente otras

escalas/versiones utilizadas para evaluar la intensidad del dolor.
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3.1. Participantes

Para alcanzar los objetivos propuestos, se entrevistd a una
muestra total de 555 nifos y adolescentes, la mayoria escolarizados en

centros educativos de la ciudad de Tarragona.

Concretamente, en el estudio I, las propiedades de la vNRS-11
se examinaron en dos muestras, una clinica y una de poblacién
general. Por una parte, se entrevist6 a 63 nifios y adolescentes
sometidos a intervenciones quirdrgicas menores. La media de edad fue
de 10.46 afios (DT=3.1) y el 82.5% de la muestra eran chicos. Por
otra parte, la muestra de poblacién general estuvo formada por 175
escolares que cursaban 39, 49, 50 y 6° de Educacion Primaria, esto es,
el ciclo medio y superior de esta etapa educativa. La media de edad fue

de 9.95 afios (DT=1.20) y el 57.7% de la muestra eran chicos.

En el estudio II, en el que nos planteamos estudiar las
propiedades de la vNRS-11 en niflos mas pequefios, la muestra estuvo
formada por un total de 126 escolares matriculados en 1° y 20 de
Educacion Primaria (ciclo inicial), cuyas edades estaban comprendidas
entre 6 y 8 afios recién cumplidos (media=6.87; DT=0.86). El 52.4%

de los participantes eran chicos.

Finalmente, en el estudio III, en el que examinamos el acuerdo
entre las puntuaciones obtenidas con la vNRS-11 y las obtenidas con la
eNRS-11, los participantes fueron 191 escolares que cursaban la

Educacion Secundaria Obligatoria (todos los cursos) y 10 de
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Bachillerato. La edad media de los participantes fue de 14.61 afios

(DT=1.51) y el 39% de ellos eran chicos.

En el apartado de resultados, donde se incluyen los tres articulos
que forman esta tesis, se ofrece informacidn detallada sobre las

caracteristicas de estos cuatro grupos de participantes.

3.2. Medidas

Dado que la mayoria de ellas ya han sido presentadas en la
introduccion y en los articulos se explican con detalle, aqui no nos
extenderemos y nos limitaremos a citarlas y a explicar para qué las

hemos utilizado.

Para evaluar la intensidad del dolor hemos utilizado cuatro
escalas: la NRS-11 (tanto en su version verbal como electrénica; vNRS
y eNRS-11, respectivamente), la FPS-R (Hicks, von Baeyer, Spafford,
van Korlaar, y Goodenough, 2001; Mir6 y Huguet, 2004), la VAS y la
CAS (McGrath et al., 1996; Mird, Huguet, Nieto, Paredes, y Baos,

2007).

La vNRS-11 se ha correlacionado con la FPS-R (estudios I y II) y
con la VAS y la CAS (estudio II) para estudiar la validez convergente.
La eNRS-11 se ha utilizado para calcular el acuerdo con la vNRS-11, en

el estudio III.

Ademas, se han utilizado otras escalas y/o instrumentos para

evaluar variables relacionados con el dolor. Concretamente, hemos
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utilizado la Facial Affective Scale (FAS, McGrath et al., 1996) para
evaluar la dimension afectiva de Ila experiencia dolorosa.
Concretamente, esta escala se ha utilizado para examinar la validez
discriminante (estudios I y II) y la concurrente (estudio I y II) de la

VNRS-11.

También se utilizé el Functional Disability Inventory (FDI; Walker
y Greene, 1991) y el Pediatric Quality of Life InventoryTM (PedsQL;
Varni, Burwinkle, y Seid, 2006; Varni, Seid, y Kurtin, 2001). El primer
cuestionario evalla discapacidad y limitaciones asociadas al dolor y se
ha utilizado para evaluar la validez discriminante (estudio I), la
concurrente (estudio I y II) y la predictiva (estudio I). El segundo
cuestionario, evalla la afectacién de la calidad de vida del nifio y/o
adolescentes y se ha utilizado para evaluar la validez predictiva

(estudio I).

3.2. Procedimiento

El procedimiento seguido fue muy similar en los tres estudios

proyectados.

En el caso de la muestra clinica se solicitd la aprobacién para el
estudio al Comité Etico del Hospital Joan XXIII de Tarragona. Una vez
obtenido el dictamen favorable, se contacté con los profesionales del
servicio de cirugia pediatrica del hospital para presentarles el estudio y
pedirles su colaboracién. Se invité a participar a todos aquellos nifios

que iban a ser intervenidos quirdrgicamente en este servicio. El primer
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contacto que se tenia con estos pacientes fue cuando acudian a la visita
con el anestesidlogo (aproximadamente una semana antes de la
operacién), momento en que se les presentd el estudio y se les planted
la posibilidad de participar en él. Se obtuvo el consentimiento informado
de todos aquellos participantes que manifestaron su intencion de
colaborar, aprovechando este momento para realizar la primera
entrevista. Se contactd con ellos una semana después de la operacion y
al cabo de un mes de la misma (en este caso via telefénica), con el
objetivo de realizar la segunda y la tercera entrevista, respectivamente.
La recogida de datos se organizé de tal forma que interfiriese lo menos

posible con la labor asistencial del hospital.

En el caso de los tres grupos de escolares, se solicitd la
aprobacion del Departamento de Educacién de la Generalitat de
Catalunya. La muestra fue reclutada en tres periodos diferentes pero en
todos los casos se siguié el mismo procedimiento. Se contacté con los
directores y/o jefes de estudios de las escuelas escogidas basandonos
en criterios de conveniencia y proximidad. Se concerté una reunidn con
ellos para explicarles en detalle el estudio y darles la oportunidad de
realizar cualquier tipo de pregunta. También se les facilitaba una copia
del protocolo de evaluacion para que pudieran tener una muestra de las
preguntas o cuestionarios que se les administrarian a sus alumnos. En
general, la decisién sobre si participar o no era consultada con el resto
del equipo directivo del centro, por lo que soliamos recibir una
respuesta, afirmativa o negativa, al cabo de unas semanas. En el caso

de que la escuela mostrase interés en participar, se volvia a concertar
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una reunidon en la que se les entregaba las copias de los
consentimientos informados acompafiados de una carta explicativa del
estudio para que lo hicieran llegar a los padres de los alumnos. Sélo se
entrevistd a aquellos alumnos cuyos padres aprobaron su participacion,
demostrada por la firma del consentimiento informado. En todos los
casos, se realizaron entrevistas individuales durante el horario escolar,
y en las instalaciones que cada centro nos facilitd, programandolas de
tal forma que interfiriesen lo menos posible con el funcionamiento del

centro educativo.
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4.1. ESTUDIO I

Evidence for the use of a
numerical rating scale to
assess the intensity of
pediatric pain

EJP
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The aim of this work was to evaluate the psychometric properties of the Numerical Rating Scale-11 (NRS-
11) when used to assess pediatric pain intensity. We performed two studies: 175 schoolchildren, aged
8-12, participated in Study 1 and 63 children undergoing surgery and aged 6-16, participated in Study
2. The NRS-11 showed (a) adequate convergent construct validity when correlated with the Faces Pain
Scale - Revised (FPS-R; r; = 0.78, r, = 0.93); (b) adequate discriminant validity in relation to measures of
pain-related affect (z; = 3.55, z; = 7.62) and disability (z; = 7.62, z; = 6.83); and (c) adequate criterion-

g{l‘lgﬁgf: related validity using measures of pain-related affect (r; =.58, r, =.66), disability (r; =0.22, r, =.39),
Pain intensity and quality of life (r, = —.46). Schoolchildren were asked whether they preferred using the NRS-11 or
Assessment the FPS-R when reporting the intensity of their pain. While both sexes and both the younger and older

Numerical rating scale

age groups preferred the FPS-R, this preference was more marked among girls and younger children.

The NRS-11 has shown an acceptable level of validity for assessing pain intensity in both samples, how-
ever, additional research is needed in order to fully clarify the lower age limit in which the NRS-11 can be

used.

© 2009 European Federation of International Association for the Study of Pain Chapters. Published by

Elsevier Ltd. All rights reserved.

1. Introduction

The Numerical Rating Scale (NRS) is one of the most commonly
used measures of pain intensity. In adults it has shown excellent
psychometric properties, and it is often recommended over other
measures because of its many strengths and relatively few weak-
nesses (e.g., Dworkin et al., 2005; Jensen, 2009). The NRS is also
widely used to assess pediatric pain (Stinson et al., 2006). It has
been used to assess pain intensity in children and adolescents in
experimental studies (e.g., von Baeyer et al., 2005), in clinical stud-
ies of acute pain (e.g., Logan and Rose, 2005; Monteiro et al., 2005)
and in clinical studies of chronic pain (e.g., Keogh and Eccleston,
2006). Nevertheless, little is known about the psychometric prop-
erties of the NRS when used with children and adolescents (see von
Baeyer, 2006; von Baeyer et al., 2009; Cohen et al., 2008). Further-
more, support for the validity of the NRS in adults does not neces-
sarily mean that it is valid for young people. In fact, there has
recently been a call for the NRS’s psychometric properties to be
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properly established to determine whether it can be used in pedi-
atric patients (e.g., Stinson et al., 2006; von Baeyer, 2006, 2009).
We performed two complementary studies to address the need
for more information about the NRS-11's psychometric properties
and to determine its validity for pediatric populations. In Study 1,
we studied a sample of schoolchildren in order to establish the
scale’s construct and criterion-related validity. In Study 2, we also
examined these properties but this time with a sample of surgical
patients. The construct validity of the NRS-11 will be established if
there is a strong association between the NRS-11 and another scale
that assesses the same construct, and if the convergent correlation
between these two scales is greater than the correlation between
NRS-11 and other measures that assess a different construct (in
this study: pain-related affect and disability). The criterion-related
validity of the NRS-11 will be established if we find moderate cor-
relations between the NRS-11 and measures of pain-related affect,
disability and quality of life, given that these measures reflect con-
structs which should be theoretically predicted by pain intensity.
Little is known about which self-report measures young people
prefer and how these preferences might differ according to age
andjor sex. In this study, we compared preferences regarding the
NRS-11 and the Faces Pain Scale - Revised (FPS-R), one of the most
frequently recommended scales for assessing pediatric pain inten-
sity (McGrath et al., 2008). We studied how these preferences

1090-3801/$36.00 © 2009 European Federation of International Association for the Study of Pain Chapters. Published by Elsevier Ltd. All rights reserved.
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differed by comparing (1) young and older children and (2) girls
and boys. Thus, the main objectives of this study were (1) to deter-
mine the psychometric properties of the NRS-11 when adminis-
tered orally to assess pediatric pain intensity and (2) to analyse
participants’ preference for one of widely used scales in the assess-
ment of pediatric pain intensity: the NRS-11 and the Faces Pain
Scale - Revised.

2. Study 1
2.1. Method

2.1.1. Participants

Participants in Study 1 were recruited from a public school in
Tarragona (a city in the southeast of Catalonia, Spain). Exclusion
criteria were (1) any cognitive impairment as reported by teachers
and (2) an inability to understand the Catalan language. All the stu-
dents in grades 4-7 (8-12 years) were asked to participate in the
study (N =202). Of these, two refused to participate, one was hos-
pitalised for a surgical intervention at the time of the individual
interview and could not participate, and eight were excluded be-
cause they suffered from some cognitive impairment. Thus, the
sample size of potentially participating schoolchildren was 191.
Of these, 175 children (92%) reported having had pain somewhere
in their body in the last three months, and these 175 children com-
prised the final sample. The sample included 101 boys (58%) and
74 girls (42%), and their average age was 9.95 years (SD = 1.20).
Table 1 shows additional demographic and descriptive information
regarding the Study 1 sample.

2.1.2. Measures

The Numerical Rating Scale (NRS) is a self-report instrument used
to assess pain intensity in children. It involves asking the child to
score his/her pain from O to 10 (an 11-point scale) or from 0 to
100 (a 101-point scale), where 0 represents “no pain”, and 10 or
100 represents “very much pain” or “a pain as bad as it could
be”. In this study, children were requested to report pain intensity
on the 0-10 scale. The instructions that the researcher gave to the
child were as follows: ‘On a scale from 0 to 10, where 0 means “no
pain” and 10 means “very much pain”, tell me what number best
represents the greatest pain you have had in the last three
months”.

The Faces Pain Scale - Revised (FPS-R; Hicks et al., 2001) is a self-
report measure also used to assess pain intensity in children. The
scale consists of six faces that, from left to right, show increased
pain intensity. The child had to choose the face that best reflected
the highest level of his/her pain intensity. A numeric value from 0

Table 1

Participants’ descriptive characteristics (Study 1, schoolchildren).

Participants (N) 175

Mean age (SD; age range) 9.95 (1.20; 8-12)

Gender N (%)
Boys 101 (57.7)
Girls 74 (42.3)

Localization of the most frequent pain N (%)
Head 64 (36.57)
Abdomen 47 (26.86)
Lower extremities 33(18.86)
Upper extremities 10 (5.71)
Back 7 (4.0)
Chest 4(2.29)
Neck 3(1.71)
Pelvic region 3(1.71)
>One site 3(1.71)
Perineal/genital 1(0.57)

to 10 (0-2-4-6-8-10) is assigned to each face, but these numbers
are not seen by the child. The end points of the scale were ex-
plained as “no pain” and “very much pain”. The instructions given
to the children were: ‘These faces show how much something can
hurt. This face [researcher points to left-most face] shows no pain.
The faces show more and more pain [points to each from left to
right] up to this one [researcher points to right-most face] - it shows
very much pain. Point to the face that shows how much you hurt
when you had the highest pain during the last three months.’ This
is a well-established pain intensity measure (Stinson et al., 2006)
and we used the Catalan version of this scale which has shown
good psychometric properties when used with children (see Mird
and Huguet, 2004).

The Facial Affective Scale (FAS; McGrath et al., 1996) is a self-re-
port measure used to assess the unpleasantness of the child’s
pain experience. It comprises nine faces that show gradual in-
creases in distress, ranging from the happiest feeling possible to
the saddest. The child’s task is to point the face which best fits
his/her affective state. The instructions given to the children
were: “Now I am going to show you some faces and I want you
to choose the face which looks like how you feel when you are
in pain. Choose the face which looks like how you feel deep down
inside, not just how your face looks but how you really feel in-
side”. The FAS has well-established psychometric proprieties
(McGrath et al., 1996), and we used a version which has already
been shown to be valid when used with Catalan speaking young
people (Mir6 and Huguet, 2004).

The Functional Disability Inventory (FDI; Walker and Greene,
1991) is a self-report instrument that measures limitations in the
activity of children and adolescents which are caused by pain.
The child’s task is to quantify the level of difficulty he or she expe-
riences when performing certain common activities in different
areas (school, home, recreation or social interactions). It is com-
posed of 15 items which are scored on a 0 (no trouble) to 4 (impos-
sible) scale; the higher the score, the greater the level of disability.
The scale has shown good psychometric proprieties (Claar and
Walker, 2006; Walker and Greene, 1991). In this study, we used
a Catalan version of the Functional Disability Inventory. This ver-
sion proved to be reliable (Cronbach’s Alpha: 0.86) and valid in
our sample; that is, we found significant associations between this
measure and the Faces Pain Scale - Revised (r = 0.25, p <0.01) and
the Facial Affective Scale (r=0.20, p < 0.05).

2.1.3. Procedure

The study was approved by the Department of Education of the
Catalan Government and was explained to the parents and guard-
ians whose children met the inclusion criteria. Parental written
consent was obtained for each child.

Information was collected in individual interviews that took
place during school hours. First, we described the study to those
children whose parents agreed to their child’s participation, and
then asked the children for their informed consent. If they gave
their consent, we recorded demographic information (i.e. child’s
date of birth, gender, citizenship, place of residence, school grade).
We then asked the participants if they had experienced pain some-
where in their body in the last three months. If the answer to this
question was affirmative, we then asked: (1) what was the most
frequent pain and (2) what was the highest intensity of the pain
they had experienced. They rated the level of pain intensity on
the NRS-11 and the FPS-R. We next asked whether they preferred
reporting pain intensity on the NRS-11 or the FPS-R and why they
preferred one over the other. The NRS-11 and the FPS-R were pre-
sented to the participants in alternating order to prevent the order
of presentation from influencing their responses. Finally, the chil-
dren were asked to report their pain-related affect and pain-related
disability, using the FAS and the FDI, respectively.
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2.1.4. Data analysis

Data were analysed using the SPSS15.0 for Windows. Conver-
gent validity was calculated by correlating the participants’ pain
intensity ratings on the NRS-11 with those on the FPS-R. Scatter
plots were created to show the linear relation between the scores
on both scales. The convergent correlation had to be equal or great-
er than 0.3-0.5 (Streiner and Norman, 2005). The discriminant
validity was estimated by using Fisher's z-transformation to com-
pare (1) the magnitude of the correlation coefficient between rat-
ings on the NRS-11 and the FPS-R with the magnitude of the
correlation coefficient between ratings on the NRS-11 and the
FAS and (2) the magnitude of the correlation coefficient between
ratings on the NRS-11 and the FPS-R with the magnitude of the
correlation coefficient between ratings on the NRS-11 and the
FDI. Disability scores and pain-related affect scores were also used
to test the concurrent validity of the measure. If the NRS-11 was to
show a certain predictive value regarding pain-related affect and
disability then the scores on the NRS-11 needed to correlate mod-
erately (0.3 <r<0.5) with these measures (Streiner and Norman,
2005).

We first examined the psychometric properties of the NRS-11
within the whole sample. We then examined them again after
dividing the students according to their school grade (younger
and older children).

Finally, we computed the percentages and z-test to identify any
differences and thus determine which instrument for reporting
pain intensity was preferred by the participants. The reasons given
for preferring one measure over the other were grouped into a sys-
tem of categories specially devised for the purpose. These catego-
ries were created independently by two of the authors, who
grouped and subsumed the participants’ motives so that they could
be coherently compared. The input of the third author was re-
quested in the few cases where classification could not be agreed
upon.

2.2. Results

The Pearson correlation coefficient between the NRS-11 and the
FPS-R indicated that they were strongly associated (r=0.78,
p <0.001). Scatter plots suggested that the relation between the
scores on the two scales (NRS-11 and FPS-R) was essentially linear
(see Fig. 1). The mean score on the NRS-11 was higher than the
mean score on the FPS-R, this difference being statistically signifi-
cant in both age groups (Table 2).

NRS-11 had moderate associations with the FAS (r=0.58,
p <0.001). Moreover, the magnitude of the correlation coefficient
between ratings on the NRS-11 and FPS-R was greater than the
magnitude of the correlation coefficient between the NRS-11 and
the FAS (z=3.55, p <0.001). Likewise, the magnitude of the corre-
lation coefficient between the NRS-11 and the FPS-R was greater
than the magnitude of the correlation coefficient between the
NRS-11 and the FDI (z = 7.62, p < 0.001). However, the association
between the FDI and the NRS-11 was weaker than expected
(r=0.22, p <0.01). Indices of validity of the NRS-11 for age groups
are shown in Table 3. The correlation pattern is similar across age
groups.

Most of the study participants preferred the FPS-R to the NRS-
11 (63% versus 37%), a difference that was statistically significant
(X?=2.65, p<0.01). When we split the sample into two groups
(younger and older children) and study their preferences again,
we see somewhat similar results, although in the younger children
group (grades 4 and 5), the proportion reporting a preference for
the FPS-R was significantly higher than might be expected to occur
by chance, (see Table 4). When we compared the preferences of
girls and boys, we found that girls preferred the FPS-R (see Table
5 for details).

Our results did not show any difference in participants’ pain
intensity ratings that could be related to the presentation order
of the scales. That is, those that responded to the NRS-11 first
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Fig. 1. Scatter plots between the ratings obtained from NRS-11 and FPS-R, in Study 1.
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Table 2
Mean differences between FPS-R scores and NRS-11 scores in schoolchildren.
FPS-R: mean (SD) NRS-11: mean (SD) t
Total sample 6.72 (2.32) 7.22 (2.27) —4.29"
Younger group (grades 4 and 5) 6.87 (2.30) 7.39 (2.29) —-3.08""
Older group (grades 6 and 7) 6.56 (2.34) 7.04 (2.26) -2.98""
* p<0.001.
" p<0.01.
Table 3

Psychometric properties of the NRS according to participants’ school grade (Study 1, schoolchildren).

School level (N) Mean age (SD)

Convergent validity (r'ngs-rps-r)

Discriminant validity (rnrs-ras) Criterion related validity (r'ngs-rp1)

Grades 4 and 5 (90) 9.04 (0.83) 0.75 0.56 0.30
Grades 6 and 7 (85) 10.92 (0.67) 0.80 0.59 0.16
Table 4
Preference for the NRS-11 and the FPS-R-Cat according to participants’ school grade. 3. Study 2

Grades 4 and 5 Grades 6 and 7 Total sample 3.1. Method

Sample size: N 86 79 165

Mean age (SD) 9,05 (0.85) 10.90 (0.69) 9.93 (1.21)
Prefer FPS-R N (%) 57 (66.28) 47 (59.49) 104 (63)
Prefer NRS-11 N (%) 29 (33.72) 32 (40.51) 61 (37)

z 242" 1.30 265

2 Information is missing in 10 cases of the total sample (N = 175).
' p<001.

Table 5
Preference for the NRS-11 and the FPS-R-Cat according to participants’ sex.

Boys Girls
Sample size: N 96 69
Mean age (SD) 9.98 (1.12) 9.87 (1.33)
Prefer the FPS-R-Cat N (%) 57 (59.4) 47 (68.1)
Prefer the NRS-11 N (%) 39 (40.6) 22 (31.9)
z 1.84 2.99°

" p<0.01.

reported a mean intensity of pain of 7.27 in that scale, whereas
those that responded to the NRS-11 second reported a mean inten-
sity of 7.14 (t=—0.38, p=0.70). Similar results were found with
the FPS-R (t=0.19, p = 0.84), where those who answered it first re-
ported 6.77 and those who answered it second reported 6.70.

Table 6 summarizes the participants’ scale preferences. As can
be seen, most children chose their preferred scale on the basis of
it being “easier to understand” (e.g. “with the FPS-R it is easier to
say how much pain I had”). Often children also reported why they
found the preferred scale to be easier to understand than the other
one. The reasons for these preferences were placed in the following
subsumed categories: (1) pain expression (e.g. “the FPS-R is easier
because it better expresses the pain I have”), (2) frequency of use
(e.g. “I prefer the NRS-11 because I use numbers every day so that
makes things easier”), (3) miscellaneous (e.g. “the FPS-R is easier to
use because I identified with the faces”). Other characteristics were
attributed to the scales, for example, the fact that they were fun-
nier (e.g. “the faces scale is more amusing because the faces seem like
cartoons”) or that they were more exact (e.g. “the NRS-11 has more
options and I can indicate exactly how much pain I have”). These
characteristics were instrumental in the participants’ selection,
but very few cases reported having based their decision on them.
We added a fourth category to include all those cases that did
not provide any specific reason or explanation (e.g. “the FPS-R is
easier”).

3.1.1. Participants

Participants in Study 2 were a convenience sample of consecu-
tive outpatients undergoing planned surgery at one of the Univer-
sity affiliated hospitals. For children to be considered as potential
participants, they had (1) to have undergone ambulatory surgery;
(2) to be aged between 6 and 16 years old; and (3) to report post-
operative pain. Participants were excluded if they (1) suffered from
a cognitive impairment (as indicated by the parents) or (2) were
unable to understand the Catalan language. Of the total of 107 chil-
dren initially contacted for participation, four were excluded (one
for suffering cognitive impairment and three others for not
understanding the Catalan language). Three children did not
participate because parental consent was not obtained. Thus, the
percentage of participating children from the initial pool was 93%
(N=100).

Sixty three of the 100 children who were potentially able to par-
ticipate reported postoperative pain and provided the information
needed to examine the psychometric properties of the NRS-11. The
mean age of the participants was 10.46 (range = 6-16, SD = 3.11).
Most participants were males (83%) because the most frequent
surgical intervention was circumcision (see Table 7 for additional
demographic and descriptive characteristics of the participants).

3.1.2. Measures

We used the same measures as in Study 1. Additionally, in
Study 2 we also used the Quality of Life InventoryTM Version 4.0
(PedsQL; Varni et al., 2001, 2006).

The PedsQL is a general measure of quality of life which assesses
the physical, emotional and social functioning of schoolchildren. It
is possible to calculate a total score, as well as a physical health and
a psychosocial health summary. Children are asked to report the
level of difficulty they have had during the previous month regard-
ing each item. Items are scored on a 5-point Likert scale, from 0
(never a problem) to 4 (almost always a problem). The responses
for each item are reverse scored and linearly transformed to a
0-100 scale (0=100, 1=75, 2=50, 3=25, 4=0). We used the
Catalan version of the PedsQL4.0, which has been shown to have
adequate psychometric properties (Huguet and Mir6, 2008).

3.1.3. Procedure

The study was approved by the ethical committee of the hospi-
tal. Written informed consent was requested from the children and
their parents.
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Table 6
Reasons for participants’ scale preference.

Grades 4 and 5 (N =85)

Grades 6 and 7 (N =74)

FPS-R (N = 56) NRS-11 (N =29) FPS-R (N =42) NRS-11 (N=32)
Easier to understand N (%) 45 (52.94) 15 (17.65) 38 (51.35) 9 (12.16)
Better expression of the pain N (%) 27 (31.76) 1(1.18) 22 (29.73) 1(1.35)
More used jcommon N (%) - 5(5.88) - 1(1.35)
Miscellany N (%) 2(2.35) 1(1.18) 2(2.70) 1(1.35)
No specific reasons N (%) 16 (18.82) 8(9.41) 14 (18.92) 6(8.11)
Funnier N (%) 5 (5.88) 1(1.18) 3 (4.05) -
More options, more exact N (%) = 3(3.53) - 14 (18.92)
Miscellany N (%) 4 (4.70) 4(4.71) - 1(1.35)
More than one reason N (%) - - - 5(6.77)
Did not provide any reason N (%) 2 (2.35) 6 (7.06) 1(1.35) 3 (4.05)

Table 7
Participants’ descriptive characteristics (Study 2, post surgical patients).
Participants (N) 63
Mean age (SD; age range) 10.46 (3.1; 6-16)
Gender N (%)

Boys 52 (82.5%)

Girls 11 (17.5%)

Human body system affected by the surgical procedure N (%)

Reproductive system 28 (44.4%)
Musculoskeletal system 11 (17.5%)
Skin or cutaneous system 9 (14.3%)
More than one system 9 (14.3%)

Sensory systems 4 (6.3%)
Excretory and renal system 2(

Researchers contacted the participants on the following occa-
sions: (1) one week before surgery, when they were visited by
the anaesthesiologist; (2) one week after surgery, when the chil-
dren returned to the hospital for a check up; and (3) one month
after surgery. At one month after surgery, the interview was con-
ducted by phone. The hospital interviews, both before surgery
and one week after, were carefully coordinated with nurses and
doctors to avoid interrupting their work. All interviews were con-
ducted by two trained researchers who followed a standardized
protocol developed for that purpose.

During the first interview, the researchers presented the study
to the child and to the child’s parents. They collected the written
consent form, and general demographic and medical information
(see Table 7). During the second interview, the researchers asked
the children whether during the previous week they had experi-
enced any pain due to the surgery. If so, the highest pain intensity
was measured with the NRS-11 and the FPS-R, whereas the chil-
dren’s pain-related affect information was collected with the FAS.
At one month after surgery, the children were requested to answer
to the PedsQL and the FDI.

3.1.4. Data analysis

Data were analysed, as in Study 1, using the SPSS 15.0 for Win-
dows. Spearman correlation coefficients were used for skewed data.
Validity properties (i.e. the construct and criterion-related validi-
ties) were examined using the same procedures as in Study 1. How-
ever, this time the measure of disability and the measure of quality
of life were used to explore the predictive validity of the NRS-11.
Scatter plots showing the relation between the scores on the two
intensity pain scales (NRS-11 and FPS-R) were also analysed. In this
study, and on the basis of the results in Study 1, we did not alternate
the order in which the pain intensity measures were presented.

3.2. Results

The association between the NRS-11 and the FPS-R was excel-
lent (r=0.93, p<0.001). Fig. 2 displays the scatter plot showing

the relation between reports of the highest pain intensity for both
the NRS-11 and the FPS-R. There was no significant mean differ-
ence between the two pain intensity scales (meangpsg=6.56,
SDgps. g =2.34 vs. meanngs-11 = 6.72, SDngrs.11 =2.33; t=-0.37,
p=0.72). The correlation between the NRS-11 and the FAS was
moderate (r=0.66, p<0.001), as had been hypothesized. More-
over, the magnitude of the correlation coefficient between ratings
on the NRS-11 and FPS-R was greater than magnitude of the corre-
lation coefficient between the NRS-11 and the FAS (z=4.74,
p <.001). After a three-week period, the NRS-11 ratings were also
moderately associated with quality of life (PedsQL; r= —0.46,
p <0.01) and disability (FDI; r=0.39, p < 0.01).

Table 8 shows a summary of the psychometric properties of the
NRS-11 in both studies.

4. Discussion

Recently, evidence supporting the validity of the NRS-11 has
been reported by von Baeyer et al. (2009). Working with several
samples of children undergoing immunization or surgery, these
authors have demonstrated, among other things, that the NRS-11
has an adequate convergent validity. On the basis of their findings,
the authors conclude that the NRS-11 can be easily used in clinical
practice to assess pain intensity in children of 8 years and older.
Our findings extend those reported by von Baeyer et al. (2009)
by reporting on additional psychometric features of the NRS-11,
namely discriminant validity, concurrent validity and predictive
validity in two new samples, and by comparing the preference
with the FPS-R.

In general, our findings provide good evidence for the validity of
the NRS-11 when it is used with children. Both studies demon-
strated good convergent validity between the NRS-11 and the
FPS-R. In the sample of schoolchildren, NRS ratings for greatest
remembered pain were 0.5 out of 10 greater that FPS-R ratings;
this difference, while statistically significant, fell below 10-20%
which is considered the minimum clinically significant difference
in children of these ages (Cepeda and Carr, 2008). Therefore, the
difference in the ratings obtained with the two pain intensity
scales is statistically significant but clinically insignificant. Conse-
quently, an NRS-11 can yield results that are clinically comparable
to those obtained with an FPS-R. In both studies, the NRS-11 also
demonstrated discriminant validity for measures of disability and
pain-related affect. Similarly, the NRS-11 showed acceptable indi-
ces of predictive validity for measures of disability and quality of
life in the sample of children undergoing minor surgery. However,
although the NRS-11 showed acceptable indices of concurrent
validity for pain-related affect in the schoolchildren sample, the
relationship between the NRS-11 and the FDI, which was also used
as a criterion to test the concurrent validity in the schoolchildren
sample, was lower than expected. This lack of correlation might
be due to the homogeneity of the levels of disability in the study
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Fig. 2. Scatter plots between the ratings obtained from NRS-11 and FPS-R, in Study 2.

Table 8
Summary of the psychometric properties of the NRS-11 in the two studies.

Construct validity

Criterion related validity

Convergent validity

Discriminant validity

Predictive validity Concurrent validity

Study 1 (schoolchildren) T'nrs-11-pps-r = 0.78 (n=175)

Study 2 (surgical patients) TNnRs-11-pps-r = 0.93 (n = 63)

I'nrs-11-Fas = 0.58 (n=164) =

T'nrs-11-fas = 0.66 (1 = 63)

Ings-11-pD1 = 0.22 (1 =175)

I'Nrs-11-Fas = 0.58 (n =164)
I'nrs-11-kp1 = 0.39 (= 61) TNRs-11-Fas = 0.66 (11 = 63)

I'NRs-11-PedsqL = —0.46 (n =61)

group; that is, most children from the general population suffer
low levels of disability (e.g. El-Metwally et al., 2004; Merlijn
et al., 2003) and this was the case in our sample of participants.

Our data showed that while both sexes and both the younger
and older age groups preferred the FPS-R, this preference was more
marked among girls and younger children. This is consistent with
previous studies that show that children tend to prefer face scales
over other scales such as visual analogue or descriptive scales (see,
for example, Wong and Baker, 1988; Champion et al., 1998; John-
ston, 1998; Mir6 and Huguet, 2004). However, additional studies
are needed to explore, for example, under what conditions, the
simplicity, utility and sensitivity of the NRS-11 could outweigh
the preference of a scale like the FPS-R, so that informed choices
can be made regarding the most appropriate scale for working with
young people in each particular situation.

In both studies, measuring the pain intensity in children with
the NRS-11 was simple because it was easy to use and score and
did not require any equipment. It was also easily understood by
the participants, did not take too much of the researcher’s time
and was well accepted by the children. Consequently, the NRS-11
could easily be integrated into practice and research. In short, the
NRS-11 seems to be appropriate for both clinical and research
applications in young people (for example, it would be a good

choice for epidemiological and clinical research studies that use
telephone interviews).

Self-report measures are the most widely used measures in pain
research in children that are 3 years old and above and who can
verbally describe their pain (Stinson et al., 2006; von Baeyer,
2009). Developmental factors (such as age and cognitive level)
are critical to our choice of measure for evaluating pain in children
because how children describe and interpret their pain changes
considerably from one developmental stage to another (see, for
example, Gaffney et al., 2003). Stinson et al. (2006) cogently argued
that there is no optimal self-report pain intensity measure that can
be used across all age levels during a child’s development. This is
especially relevant when choosing the NRS-11 as a self-report
measure. If self-report pain measures are to be used, then children
must be capable of numerical reasoning, classifying, seriating,
matching and estimating (Champion et al., 1998), especially if
the measures include numbers. Simply being able to count is not
enough. This has led to debate regarding the age at which children
are capable of using numerical self-report pain scales (see for
example, Cepeda and Carr, 2008; Champion et al., 1998; Gaffney
et al., 2003; McGrath et al., 2008; O’Rourke, 2004; Stanford et al.,
2006). For example, Gaffney et al. (2003) stated that “with young
children, the use of the numbers tends to be idiosyncratic and unreli-
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able...” (p. 136). They also indicated, on the basis of Piaget’s stages
of cognitive development theory, that children acquire the neces-
sary capacities at 7-8 years old when they are in the concrete oper-
ations stage. Cepeda and Carr (2008) indicated that the NRS can be
used with children 8 years old and above because they have to be
competent at understanding numbers. The children in our studies
did not show any comprehension problems with the NRS-11 and
provided valid pain intensity ratings on this scale, meaning that
our results support Cepeda and Carr’s findings. Nevertheless,
although some participants in Study 2 were as young as 6, the
low number of these participants (N =8) means that we cannot
suggest 6 years old as the lower limit at which the NRS-11 can
be applied. Future studies should focus on younger age groups
(particularly children under the age of 7) and use methods of
screening to determine these children’s ability to appropriately
use the NRS-11 (see, for example, Besenski et al., 2007 for a review
of methods used to screen for children’s ability to self-report pain).
Similarly, future studies could look into other relevant psychomet-
ric properties such as: the feasibility - this would mean evaluating
the percentage of non-responses, for example; or the sensitivity to
change - this would establish the suitability of using NRS-11 in
clinical trials to monitor pain, and helping health care professionals
improve pain management. Future studies could also examine
whether children use the NRS-11 differently from other similar
scales, such as the FPS-R. Specifically, it would be interesting to
determine whether younger children using the NRS show a greater
or lesser tendency to endorse the extremes of the scale than when
using the FPS-R.

A number of limitations should be considered when interpret-
ing this study’s findings. First, Study 2 had a relatively small sam-
ple, which can limit the reliability of the statistics. This is why we
have not examined the validity of the scale across the age groups in
the clinical sample; if we split the sample, the sub-samples would
be too small for the results to be reliable. Also, the clinical sample
in Study 2 was composed of a very distinct group of children who
were suffering postoperative pain; that is, they had undergone
some minor surgical intervention. The psychometric properties of
the NRS-11 should be explored when used in other samples to
determine whether these findings can be generalized. In both stud-
ies, the measures were administered orally in an interview format.
Future work should examine whether the findings are replicated
when the NRS-11 is self-administered and given in a written for-
mat, for example, in studies where participants have to report
the intensity of their pain on a daily basis (i.e. in pain diary format).

Despite the limitations mentioned above, the NRS-11 has
shown an acceptable level of validity for assessing pain intensity
in these two samples.
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Is the Verbal Numerical Rating Scale a Valid Tool for Assessing Pain
Intensity in Children Below 8 Years of Age?

Elena Castarlenas, Jordi Mir6, and Elisabet Sdnchez-Rodriguez

Unit for the Study and Treatment of Pain — ALGOS, Centre de Recerca en Avaluacio i Mesura de la Conducta, Institut
d‘Investigaci6 Sanitaria Pere Virgili, Universitat Rovira i Virgili, Catalonia, Spain.

Abstract: The verbal numerical rating scale (vNRS-11) is one of the most widely used scales for as-
sessing pediatric pain intensity. The literature shows that it is a valid instrument for assessing pain
intensity in children above 8 years of age. The aim of this work was to study whether the vNRS-11
is also a valid instrument when it is used with Catalan-speaking children between 6 and 8 years
old. A total of 126 schoolchildren (mean age, 6.87; SD, .68) were interviewed individually. Participants
reported the maximum intensity of the most frequent pain they had experienced in the previous 3
months, and the intensity they would experience in 3 circumstances, using the vNRS-11 and other
widely used scales: the Faces Pain Scale-Revised (FPS-R), the mechanical visual analog scale (VAS),
and the colored analog scale (CAS). They rated their affective state in relation to the pain experience
and reported their pain-related disability. Participants also indicated which of the 4 scales they pre-
ferred. The vNRS-11 showed a high convergent construct validity (r = .73-.86), adequate discriminant
validity (z = 2.05-5.55), and adequate criterion-related validity (r = .45-.70). The vNRS-11 was the sec-
ond most preferred scale.

Perspective: This study contributes to the increasing literature that supports the use of the viNRS-
11 to assess pain intensity in children. Specifically, it shows that it can be used in children as young as

6 years of age.
© 2013 by the American Pain Society

Key words: Children, pain intensity, assessment, verbal numerical rating scale, self-report.

the verbal 11-point version (vNRS-11), is one of

the most widely used self-report instruments for as-
sessing pain intensity in children. It has been extensively
used in clinical and research work despite the lack of val-
idation data for such a population. In recent years, how-
ever, there has been a significant increase in the number
of studies assessing the properties of the NRS-11 when
used in children. Several studies have been published
on the positive psychometric properties of the scale: reli-
ability' and validity, specifically content validity'; con-

The numerical rating scale (NRS), and particularly
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struct validity (which has been supported by both
convergent’-'821:3%nd discriminant validity,”'®2"); and
criterion validity, supported by both concurrent’'® and
predictive validity.'® Similarly, preliminary results about
the responsivity/sensitivity to change’?' and interpret-
ability"?’of the NRS scores reported by children have
also been provided recently. Agreement between the
ratings on the NRS-11 and other self-report scales is
a topic that requires further attention due to the contro-
versial nature of the results available.?2'-2230

Generally speaking, and taking the results of these
studies as a whole, it can be concluded that the NRS-11
is an adequate scale for reporting and measuring pediat-
ric pain intensity. It seems to be as good as any of the
most commonly used self-report instruments for measur-
ing pain intensity in children, or at least in those children
who can understand the meaning of the numbers used in
the scale.® In this respect, there seems to be a consensus
among clinicians and researchers that 8 to 9 years is the
minimum appropriate age for using the NRS-11.2° In
fact, most of the studies mentioned above have tested
the NRS-11 in children between 8 and 18 years of age.
Nevertheless, some studies have implemented the NRS-
11 in children below the age of 8. For example, von
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Baeyer et al*® had some surgical patients of 7 years old,
although it is not known how many. In Miré et al’s
study,'® 8 surgical patients were 6 years old and 8 pa-
tients were 7. Similarly, Voepel-Lewis et al?’ reported
that their sample of surgical patients was made up of
children as young as 7 years old. One important issue in
relation to the NRS-11 has to do with the age at which
children are able to use the scale. Using the NRS-11 re-
quires not only the ability to count but other abilities
such as seriation, estimation, or classification. The aim
of this study was to assess whether the NRS-11, when it
is presented verbally, is a valid tool with children be-
tween 6 and 8 years of age. A secondary and
complementary objective was to analyze which of
the 4 intensity pain scales used in this study was the
preferred one.

Method

Participants

To be eligible for this study, children had to fulfill the
following inclusion criteria: 1) they had to be enrolled
in first or second grade of primary education (aged be-
tween 6 and 7), although children in the second grade
who had just turned 8 years old the week before the as-
sessment were also included; 2) they had to be able to
understand Catalan; and 3) they could not have any cog-
nitive impairment that could interfere with the perfor-
mance of the task.

Sample size estimations revealed that 82 participants
would be needed to fulfill the main objectives of the
study (r=.3; «.=.05 at 2-tailed; power = .80).° On the basis
of previous studies with similar populations,'? it was pre-
dicted that about 40% of the children approached
would not consent to participate and/or fulfill the inclu-
sion criteria. Therefore, 140 schoolchildren were invited
to participate.

Measures

Pain Intensity

In addition to the NRS-11, we used 3 other pain inten-
sity scales in this study. We chose these scales and not
others because they are in widespread use and validation
data with Catalan-speaking populations is readily avail-
able.

The vNRS-11 is a self-report instrument used to assess
pain intensity in children. Participants are asked to score
their pain intensity from 0 to 10, where 0 represents “no
pain” and 10 “very much pain.” It was given verbally, as it
would have been in the clinical context, and we choose
to refer to it as VNRS-11. The psychometric characteristics
of the vNRS-11 have recently been provided for use in
children over 8 years of age.'-1821.27:30

The Faces Pain Scale-Revised (FPS-R)'® is a self-report
instrument also used to assess pain intensity in children.
It is a widely recommended scale for assessing pediatric
pain intensity. The scale consists of 6 faces that, from
left to right, show increased pain intensity. The child
has to choose the face that best reflects histher pain

LA ESCALA NUMERICA COMO ALTERNATIVA
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intensity, and a numerical value from 0 to 10 (0, 2, 4,
6, 8, 10) is assigned to each face. The end points were
explained as “no pain” and “very much pain.” We
used the Catalan version of this scale, which has shown
good psychometric properties when used with chil-
dren."®

The colored analog scale (CAS)® is a visual analog scale
(VAS) that assesses the intensity of pain experienced. It
consists of a mechanical device with a plastic frame
that slides along a vertical tetragon. At the bottom it is
white, 10 mm wide, and has a label of “no pain”; at the
top it is dark red, 30 mm wide, and has a label of “very
much pain.” Thus, pain intensity is identified by width
and color. The scale is printed on a sheet of plastic mea-
suring 160 x 70 mm. The CAS is scored from 0 to 100 in
increments of 1. This scale has proven to be a valid and
reliable instrument in children as young as 5 years
old.">2° Note that the original top anchor of the CAS is
“most pain,” but in order to avoid potential anchor
effects on the pain ratings, we used the top anchor of
the FPS-R with all 4 scales.

The VAS consists of a horizontal line, 100 mm long, an-
chored by pain descriptors at each end: “no pain” at the
lower limit and “very much pain” at the upper limit. In
this study we used a mechanical VAS (mVAS): participants
were asked to move a marker along the line to the point
that they felt represented their pain. The mVAS score is
determined by checking the distance in millimeters
from the extreme left of the line (“no pain”) to the point
that the participant has slid the marker on the back of
the scale.

Pain-Related Affect

The facial affective scale (FAS)' is a self-report mea-
sure used to assess the unpleasantness of the child’s
pain experience. It has 9 faces that show gradual in-
creases in distress, ranging from the happiest feeling pos-
sible to the saddest. The child’s task is to choose the face
that best fits his/her affective state. The FAS has been
shown to be valid when used with Catalan-speaking
young people."®

Pain-Related Disability

The Functional Disability Inventory (FDI)*' is a self-
report instrument that measures limitations in the activ-
ity of children and adolescents caused by pain. The child’s
task is to quantify the level of difficulty he or she experi-
ences when performing certain common activities in
different areas (school, home, recreation, or social inter-
actions). It consists of 15 items that are scored on a 0 (no
trouble) to 4 (impossible) scale; the higher the score, the
greater the level of disability. In the present study, the in-
ventory was administered verbally. The scale has been
shown to have good psychometric properties.>>' In this
study a psychometrically sound Catalan version of the
FDI was used.'%?3

)31

Procedure

The procedure followed in the present study is similar
to that in our previous work evaluating the psychometric
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properties of the vNRS-11 when used with young
people.'®

The study was carried out between January and March
2011 and was approved by the Department of Education
of the Catalan Government and by participating schools.
The sample was a convenience sample of schoolchildren
enrolled in first and second grades of primary schools in
Tarragona (Spain), which were chosen for their proxim-
ity. A letter explaining the study and asking for the in-
formed consent was sent to parents of those children
who met the inclusion criteria. If they wished, they could
ask questions about the study by email or by telephone.
Only children whose parents consented to participate
were included in the study. The study was also explained
to the participants on the day of the interview, and they
were required to give verbal consent at that moment to
proceed with the interview.

Children were individually interviewed during school
hours. Interviews were scheduled with the teacher to in-
terfere as little as possible with the normal functioning
of the classes. First of all, participants underwent
a screening activity to make sure that they had the ap-
propriate numerical skills to use the vNRS-11. For this
purpose, we implemented 3 different activities follow-
ing the suggestions of Besenski et al*: 1) counting (partic-
ipants had to count from 0 to 10); 2) seriation
(participants had to order 8 numbers, randomly selected
from 0 to 10, along a horizontal line that had been di-
vided into 11 parts); and 3) comparison (participants
had to compare 8 pairs of numbers that were verbally
presented by the interviewer and indicate which one
was the highest). In order for participants to proceed
to the interview, they had to respond correctly to 75%
of the activities in each of the 3 tasks. If participants
did not reach this minimum level, then they had to un-
dergo a training task so that we could determine
whether their reporting of the pain intensity score on
the VNRS-11 could be improved. As described in the re-
sults section, all the participants successfully completed
the 3 screening activities, so none of them had to un-
dergo the training.

Following this initial screening phase, we first asked
participants if they had experienced pain in any part of
their body in the last 3 months. If the answer to this ques-
tion was affirmative, we then asked about the highest
intensity of the most bothersome pain they had experi-
enced, which they had to report on the mVAS, the
VNRS-11, the FPS-R, and the CAS, always in this order.
They also had to report pain-related affect using the
FAS and the extent they had been disabled by the most
bothersome pain using the FDI.

Secondly, participants had to report pain intensity in
the following situations selected from the Painful Events
Inventory (PEI)'°: 1) "You shut your finger in the door”; 2)
“You are given an injection”; and 3) “You fall over and
scrape your knees.” Similar procedures have proved to
be appropriate for studying self-report instruments as-
sessing pediatric pain intensity.>">3%:32

Participants were asked whether they had experienced
these painful events or not. If the response was affirma-
tive, they were asked to remember the moment and
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report how much it had hurt. If the response was nega-
tive, they had to report how much it would hurt if they
were in those situations. Participants had to rate the in-
tensity of their pain in the situations on the mVAS,
VNRS-11, FPS-R, and CAS. They were also asked about
pain-related affect in each situation using the FAS.

In accordance with the study procedure, participants
not reporting pain in the last 3 months had to report
only painintensity and pain-related affect about the 3 PEI.

Participants did not see all the scales at the same time
when they rated their pain intensity. Interviewers intro-
duced 1 scale at a time. After 1 scale had been used, it
was concealed before moving on to another one.

Finally, participants were asked to choose the pain in-
tensity scale they preferred. The vNRS-11 was presented
in the printed form to ensure that presentation mode
did not affect the participant’s choice. In this case, the in-
terviewer showed the 4 scales at the same time, so that par-
ticipants could see them all together. The scales were laid
out on the table, in the following order, and from left to
right, facing the child: mVAS, vNRS-11, FPS-R, and CAS.

Data Analysis

First, scatter plots were created to show the linear rela-
tionship between the scores on the vNRS-11 and the
other 3 pain intensity scales used in this study: the
FPS-R, the mVAS, and the CAS.

Then, construct validity was analyzed. On the 1 hand,
convergent validity was calculated by correlating the
participants’ pain intensity ratings on the vNRS-11 with
those on the other 3 scales.>?® It was assumed that
ratings on the vNRS-11 and those on the other pain in-
tensity scales would correlate highly because all 4 mea-
sures assess the same construct.”>??> The convergent
correlation had to be equal or greater than .3 to .5.2°
On the other hand, discriminant validity was estimated
by comparing 2 dependent correlations on the same
sample by using Fisher’s z-transformation.?* Specifically,
we compared the magnitude of the correlation coeffi-
cient between ratings on the vNRS-11 and the FPS-R/
mVAS/CAS with the magnitude of the correlation coeffi-
cient between ratings on the vNRS-11 and the FAS for
each situation. It is assumed that correlations between
the pain intensity scales will be significantly higher
than the correlation between the VvNRS-11 and the
pain-related affect scores.'""®

Criterion validity was also analyzed. As the measures
were administrated at the same time, concurrent validity
was calculated. It was assumed that pain-related affect
and disability can be predicted from pain intensity."92®

Thus, concurrent validity was calculated by correlating
the participants’ pain intensity ratings on the vNRS-11
with participants’ scores on the FAS and the FDI.

All these analyses were first conducted within the
whole sample. We then examined the data again after
dividing the participants into their school grade (first
or second grade of primary education).

The preference percentage was also calculated for
each scale. The percentages of children who chose the
VvNRS-11 were analyzed with particular focus on gender
and grade.
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Sample Characteristics

A total of 140 schoolchildren were approached to par-
ticipate in the study. Of these, 126 (90%) provided signed
parental consent to participate. Thus, the sample was
composed of 66 boys (52.4%) and 60 girls (47.6%) with
a mean age of 6.87 (SD = .68).

All participants reported pain in some part of their
body in the 3 months prior to the interview, and they
had all experienced the 3 painful events extracted from
the PEl and presented to them. A summary of sample
characteristics can be found in Table 1.

Scatter Plots

Scatter plots showed that the relation between the
scales was essentially linear. Figs 1-3 present the plots
of the FPS-R, mVAS, and CAS scores against the vNRS-11
scores when participants rated the maximum intensity
of the most bothersome pain in the previous 3 months.
All other plots followed a similar pattern.

Validity of the vNRS-11

The Pearson correlation coefficients between the
VNRS-11 and the other scales were strong and positive
(between .73 and .86, for the whole sample; see
Table 2) and supported convergent validity. Discriminant
validity was also supported because the magnitude of
the correlation coefficients between ratings on the
VNRS-11 and the other pain intensity scales were greater
than those between the VNRS-11 and the FAS in the
whole sample. Two of the comparisons studied were
not significant (see Table 2).

Criterion (concurrent) validity was supported by
moderate-to-high and positive correlation coefficients
between the vNRS-11 and the FAS (between .45 and .70

Table 1. Participants’ Descriptive Characteristics

Participants (n)

Total sample 126

6 years 36

7 years 66

8 years* 22
Mean age (SD) 6.87 (.86)
Gender, n (%)

Boys 66 (52.4)

Girls 60 (47.6)
Grade, n (%; mean age)

1 60 (47.6; 6.37)

2 66 (52.4; 7.33)
Localization of the most frequent pain, n (%)

Head 35 (27.8)

Neck 4(3.2)

Upper extremities 8(6.3)

Abdomen 46 (36.5)

Back 2(1.6)

Genital 1(.8)

Lower extremities 30 (23.8)

*Children who had just turned 8 years old the week before the assessment took
place.
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Figure 1. Scatter plots between CAS and vNRS-11 for the high-
est pain intensity of the most bothersome pain (whole sample).

for the whole sample). However, the association be-
tween the vNRS-11 and the FDI was weak and nonsignif-
icant (r = .11, P = .22 for the whole sample).

The correlation pattern was similar across grade
groups (see Table 3).

Preference

Results of preference can be found in Table 4. In gen-
eral, the most preferred scale was the CAS and the least
preferred was the mVAS. The vNRS-11 was the second
most preferred scale in all cases, and no differences
were observed between the percentage of boys and girls
that preferred the vNRS-11 to rate their pain (19.7% ver-
sus 18.3%, respectively; z = 1.16, P> .05). No differences
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Figure 2. Scatter plots between FPS-R and vNRS-11 for the
highest pain intensity of the most bothersome pain (whole sam-
ple).
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Figure 3. Scatter plots between mVAS and vNRS-11 for the
highest pain intensity of the most bothersome pain (whole sam-
ple).

were found when the percentage of participants en-
rolled in first grade of primary education who chose
the vNRS-11 was compared with the percentage in
second grade (18.3 versus 19.7%, respectively; z = 1.16,
P> .05).

Discussion

The objective of this study was to analyze the psycho-
metric properties of the vNRS-11 when it is used to assess
pain intensity in children between 6 and 8 years old. This
study extends the findings reported in recent
work'"7:18:21.27.30 1y, chowing that the VNRS-11 is a valid
instrument for use with children below 8 years of age:

The Journal of Pain 301

specifically with children enrolled in first (6 and 7 years
old) and second (aged 7 and just turned 8 years) grades
of primary education. Our results support the validity
of the scale (ie, convergent, discriminant, concurrent)
when used with such a young population. Moreover,
we found that none of the children participating in the
study needed any specific training to understand and
use the scale.

The validity (concurrent and criterion) of this scale was
assessed in different situations. Each participant rated
the pain intensity they felt in 4 different situations:
that is, the most frequent pain in the last 3 months,
and in 3 painful events. They also had to rate each situa-
tion on 4 widely used pain scales. All these options enrich
the study and provide more evidence on the use of the
VNRS-11 in younger children. It is important to note
that all 3 situations extracted from the PEIl had been ex-
perienced by our participants, so all reports were based
on events that participants had experienced rather
than on events they had imagined, thus resulting in
greater precision of their self-reports.?®

Convergent validity was supported in all cases by high
positive correlations for the whole sample, and for the
division into 2 subsamples (first and second grades of pri-
mary education). Particularly noteworthy are the high
correlations between the vNRS and the FPS-R, a scale
widely acknowledged as the current optimal pediatric
pain measurement scale for the population participating
in this study (McGrath et al, 2008).'®

Discriminant validity was also supported by our re-
sults, and all correlations between the vNRS-11 and
the pain intensity scales were greater than those be-
tween the vNRS-11 and the FAS. These results are sim-
ilar to those in previous reports'® but different from
those in Goodenough et al,' who found that 8-year-
old children provided equivalent ratings for pain inten-
sity and pain unpleasantness. Although the vNRS-11
showed acceptable indices of concurrent validity for

Table 2. Validity of the vNRS-11 (Results of the Total Sample, n = 126)

PEI PEI PEI
Maximum INTENSITY 3 MONTHS frem #1 frem #2 Irem #3
Construct validity
Convergent
VNRS-FPS-R r=.75% r=.85% r=.86% r=.81%
VNRS-VAS r=.74% r=.74% r=.73% r=.841
VNRS-CAS r=.79% r=.78% r=.78% r=.84%
Discriminant
VNRS-FPS-R z=4.68% z=4.83% z=4.88% z=3.62%
VNRS-FAS
VNRS-mVAS z=4.64} z=143 z=.66 z=4.69%
VNRS-FAS P=.15 P=.50
VNRS-CAS z =555} z=247% z=2.05* z=4.69%
VNRS-FAS
Criterion validity
Concurrent
VNRS-FAS r=.45% r=.67% r=.70% r=.641
VNRS-FDI r=.11 — — —
*P < .05.
tP<.01.

P < .001.
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Table 3. Validity of the vNRS-11 According to Participants School Course

PE! PE/ PE/
Maximum INTENSITY 3 MONTHS Irem #1 ITem #2 ITem #3
Grade 1 (n =60)
Construct validity
Convergent
VNRS-FPS-R r=.741 r=.857 r=.867 r=.827
VNRS-mVAS r=.79% r=.701 r=.671 r=.85¢
VNRS-CAS r=.831 r=.78% r=.691 r=.85¢
Discriminant
VNRS-FPS-R z=3.22* z=3.24* z=3.97} z=3.29}
VNRS-FAS
VNRS-mVAS z=3.93} z=-.37 z=-.14 z=3.79}
VNRS-FAS P=.70 P=.88
VNRS-CAS z=4.41% z=1.70 z=.14 z =3.86¢1
VNRS-FAS P=.08 P=.88
Criterion validity
Concurrent
VNRS-FAS r= 441 r=.671 r=.667 r=.597
VNRS-FDI r=.03 — — —
P=.85
Grade 2 (n = 66)
Construct validity
Convergent
VNRS-FPS-R r=.77 r=.86 r=.86 r=.77
VNRS-mVAS r=.68 r=.78 r=.81 r=.83
VNRS-CAS r=.72 r=.78 r=.88 r=.81
Discriminant
VNRS-FPS-R z=3.507 z=3.56¢1 z=2.56* z=297*
VNRS-FAS
VNRS-mVAS z=3.43* z=1.64 z=1.12 z=4.767
VNRS-FAS P=.09 P=.25
VNRS-CAS z=2.98* z=1.62 z=3.19* z=4.19%
VNRS-FAS P=.10
Criterion validity
Concurrent
VNRS-FAS r=.467 r=.687 r=.75¢ r=.55¢
VNRS-FDI r=.21 — — —
P=.10
*P<.01.
P < .001.

pain-related affect, the relationship with the FDI,
which was also used as a criterion for concurrent valid-
ity, was not significant. This lack of correlation has also
been observed in previous studies®'”'® and might be
due to the homogeneity of the levels of disability in
the study group. In this study, participants were
a sample of schoolchildren suffering from low levels
of disability.

According to the participants’ stated preferences, the
vNRS-11 was the second most favored scale, which shows

Table 4. Preference of Self-report Scale

FPS-R vNRS-11 CAS MVAS
N (%) N (%) N (%) N (%)
Total sample (n=126) 15(11.9) 24 (19.0) 77(61.1) 10(7.9)
Grade 1 (n = 60) 9(15.0) 1(18.3) 37(61.7) 3(5.0)
Grade 2 (n = 66) 6(9.1) 3(19.7) 40(60.6) 7(10.6)
Boys (n = 60) 6(9.1) 3(19.7) 44(66.7) 3(4.5)
Girls (n = 66) 9(15.0) 1(18.3) 33(55.00 7(11.7)

that it is well accepted by participating children. Al-
though studies in children show the FPS-R to be the
preferred scale for reporting pain intensity,'®'%2! in
the present study the CAS was preferred. The fact that
the CAS was a colorful and manipulative scale may
have influenced participants’ preferences. However,
the mVAS used in the present study was also
mechanical and it was the least preferred. It might be
worthwhile for future work to study whether scale
preferences vary if they are all administered using the
same format (for example, on a hand-held computer or
a smart phone).

Two related issues that still need to be clarified are the
administration instructions and the description of the
top verbal anchor. Von Baeyer (see http://www.usask.
ca/childpain/research/nrs.html) provides data of an email
survey in which clinicians revealed that the instructions
and anchors they use in the clinical setting with the
NRS-11 vary enormously. In the present study, we de-
cided to use “very much pain,” the same top anchor
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that had been validated for use with the FPS-R'® and the
CAS?° in Catalan schoolchildren. Although this is not the
usual top anchor for the vNRS-11, we wanted to mini-
mize anchor effects on the children’s pain score. Future
studies might profitably analyze the development of
common anchors for use across pain scales.

Another matter that deserves further attention is the
screening of the children to determine whether they
are capable of using the vNRS-11. In this study, we imple-
mented 3 tasks that have been proved to identify
whether a child has the ability to understand the quanti-
tative meaning of the numbers used in the vNRS-11. All
of the participants completed the screening tasks with-
out any problem. As a matter of fact, the most recurrent
comment when participants were solving the tasks was
“It is so easy. We did it in class!” The recommended tasks
may have been too easy and, therefore, not sensitive
enough. However, this is highly unlikely because the
correlations between scales were high and significant,
as expected with children who understand the scale.
Nevertheless, future studies might examine other strate-
gies that have also been suggested.*?®

In order to examine the validity of the screening task,
it would be interesting to compare the pain reports of
those children who fail with those who pass. The
screening test must contain tasks for evaluating the
main capacities required if the pain intensity recorded
with the vNRS-11 is to be valid and reliable, but it
should also be brief. If not, it will not be clinically useful
because determining whether the children are capable
of using it and then administering it will be too time
consuming.

Certain limitations should be taken into account
when interpreting the study’s findings. Our sample
was a convenience sample, which might not be consid-
ered as representative. The participating schools were
selected for their proximity and we did not know if
the children experienced chronic or recurrent pain
problems; this was a convenience sample of presumably
healthy children. Future studies might explore whether
familiarity with the scales, due to ongoing assessments,
has any influence on their pain intensity reports and/or
preference.

Participants were asked to recall pain in 4 different
situations, a procedure that has been implemented in
previous studies and found to be valid and reli-
able."®1%30 The studies available show high consistency
and accuracy in the reports of children recalling their
pain intensity.'33 However, we do not know whether
divergences in the time elapsed since the occurrence of
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Abstract

Objectives. Electronic pain measures are becoming common tools in
the assessment of pediatric pain intensity. The aims of this study were
(1) to examine the agreement between the verbal and the electronic
versions of the NRS-11 (vNRS-11 and eNRS-11, respectively) when
used to assess pain intensity in adolescents and (2) to report
participants’ preferences for each of the two alternatives. Methods.
191 schoolchildren enrolled in grades 7 to 11 (mean age=14.61;
range=12-18) participated. They were asked to report the highest
intensity of the most frequent pain that they had experienced during
the last three months using both the vNRS-11 and the eNRS-11.
Agreement analyses were done using: (1) the Bland-Altman method,
with confidence intervals (CI) of both 95% and 80%, and a maximum
limit of agreement of *1; and (2) weighted intra-rater Kappa
coefficients between the ratings for each participant on the vNRS-11
and eNRS-11. Results. The limits of agreement at 95% fell outside the
limit established a priori (scores ranged from -1.42 to 1.69), except for
participants in grade 11 (-0.80, 0.88). Meanwhile, the limits of
agreement at 80% CI fell inside the maximum limit established a priori
(scores ranged from -0.88 to 0.94), except for participants in grade 8 (-
0.88, 1.16). The Kappa coefficients ranged from 0.786 to 0.912,
indicating ‘almost perfect’ agreement. A total of 83% of participants
preferred the eNRS-11. Discussion. Pain intensity ratings on the vNRS-
11 and eNRS-11 seem to be comparable, at least for the 80% CI.
Key words: pediatric pain, measurement, pain intensity, scales

agreement
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Introduction

The means of assessing pediatric pain are evolving fast. The field seems
to be moving from a conventional pencil-and-paper environment to
incorporate a more technological dimension, and different factors have
contributed to such a change.!'?

The advent of the use of electronic and information technologies (EITs),
mainly web-based systems and mobile handheld devices, to provide
distance treatments and support to children with chronic pain and their
families is clearly a key component of this process.® But certain
appealing characteristics of the gadgets currently available also play a
part: (1) they facilitate real-time data capture*® - e-diaries, for
example, allow patient entries to be date- and time-stamped, which
may be of particular interest when studying the lagged effects of pain

intensity;®”

(2) they constitute a more environmentally friendly
assessment procedure® and result in improved accuracy;? and (3) they
facilitate increased compliance, which is crucial for the validity of the
data being collected.? > ° And last but not least, EIT-based tools are a
key avenue for meeting the needs of this population. The number of
children and adolescents who have their own Smartphone or tablet has
increased considerably in recent years, and digital technologies are a
common part of their daily lives.!% ' According to a recent report, they
spend more time on using electronic media than on any other activity
except sleeping or spending time with their friends.*? Not surprisingly,
recent studies have shown that adolescents prefer electronic pain self-

report measures (e.g.'3 %),
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Pain intensity is the most common dimension assessed by those who
study and treat pediatric pain patients. Reductions in pain intensity is a
standard by which most pain treatments are judged, therefore scales to
assess pediatric pain intensity are included among the assessments
instruments that are undergoing this process of electronic conversion.
Although these new electronic versions seem to bear the positive
characteristics of the paper-and-pencil measures that preceded them,
to date little information has been published regarding this particular
matter. The studies that have been made focus on the faces scales and
show positive relationships between the scores reported with the paper-
and-pencil and the electronic forms.'® 1> The correlation coefficient has
been widely used to examine agreement between scales, but its use in
this context is inappropriate.'® For example, two scales could have a
perfect correlation (e.g., scale 1 values= 1, 3, 5, and scale 2 values= 5,
7, 9; r=1), but they are not in agreement because there is a difference
of four points between each pair of scores. The aim of exploring the
agreement between two scales is to determine whether the ratings
obtained with them are equivalent, and whether they can be used
interchangeably because there is no difference between them.

The Numerical Rating Scale-11 (NRS-11) is another of the most widely
used self-report instruments in assessing pediatric pain intensity. The
NRS-11 has been used in some distance treatments!’!° that required
the electronic version of the scale (eNRS), thereby encouraging its use
in both clinical and research settings. However, no data about the

properties of the electronic versions or even about the agreement
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between the performance of the electronic and the traditional versions
of the NRS-11 are yet available.

This study examined the agreement between the verbally administered
and the electronic versions of the NRS-11 when used to assess pain
intensity in adolescents. Specifically, our purpose was to explore
whether ratings obtained with the electronic version of the NRS-11 are
equivalent to those obtained when it is administered verbally. As a
secondary objective, this study also aims to report data about

adolescents’ preferences for the two alternatives.

Materials and Methods

Participants

Students enrolled in grades 7 to 11 in four different schools were asked
to participate. Exclusion criteria included 1) being unable to understand
Catalan; 2) having any cognitive dysfunction that would interfere with
the required task; and 3) not having returned an informed consent form
signed by their parents.

Sample size was estimated by the difference of means, using the

95%CI (a=0.05). Power was set at 0.80 and the standard deviation

was assumed to be 2.27.23 Taking into account these values and
assuming a minimum clinical difference of £1, our sample needed to
consist of 81 participants. Assuming that 40% of the potential
participants would not agree to take part in this study, we had to

approach at least 135 participants.
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Measures

Pain intensity

Pain intensity levels were recorded using the verbally administered and
the electronic versions of the 11-point Numerical Rating Scale (NRS-
11). The children were asked to report their pain intensity from 0 to 10,
where 0 represents “no pain”, and 10 “very much pain”. In this study,
the scale was given verbally, as it would have been done in the clinical
context, and it is referred to as the 11-point Verbal Numerical Rating
Scale (vNRS-11). Recent studies have documented its psychometric

20-28

properties including in children as young as 6 years of age.??

The electronic version of the NRS-11 (eNRS-11)?° was administered on
an Apple-iPod Touch 4©, whose touch screen measures 3.5 inches

diagonally (or 88.9 millimeters).

Figure 1 shows a screenshot of the eNRS-11 as it was presented to
participants. The eleven possibilities (numbers 0 to 10) that can be
chosen to report pain are depicted at the top of the screen. In order to
select the number that best reflects their pain intensity, participants
must slide a finger across the screen so that all of the response options
appear one by one in large format at the center of the screen. They can
go from one number to another in both ascending (0 to 10) and

descending (10 to 0) order.
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0 1/2/3 45678 910

Figure 1. Screenshot of the electronic NRS-11 (eNRS-11)

Procedure

The study was approved by the Catalan Ministry of Education and by
the principals of the participating schools. The participants in this study
were recruited across four secondary schools chosen for their proximity
(in other words, we used a convenience sample). A letter explaining the
purpose of the study and asking for permission for participation was
sent to the parents of children who met the inclusion criteria. The letter

was accompanied by the written informed consent form that had to be
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returned signed in order for the child to be included in the study. The
children’s assent was also obtained prior to the assessment.

Children whose parents agreed to participate completed the assessment
form during school hours in an individual, private interview. Assessment

was conducted by three female researchers.

Participants were asked to indicate whether they had experienced pain
in the last three months, and if the response was affirmative, they were
asked to identify the location of the most frequent pain. For that
purpose, we used the CARRA Pain Chart suggested by von Baeyer et
al.3® Next, they were asked to report the highest pain intensity
experienced. Half of the sample reported the highest intensity of pain
using first the vNRS-11, and the other half using the eNRS-11, in order
to control for potential confounding effects due to the order of
presentation of the scales. The vNRS-11 was administered in a face-to-
face interaction between the researcher and the participant. Both the
questions and the answers were spoken and no written material was
shown to the participants. The eNRS-11 was also administered in a
face-to-face interaction. The questions were spoken but the participants
could see the scale and reported the response by pointing to the
number on the iPod screen that best reflected the intensity of their
pain. As can be seen in Figure 1, participants could see the numbers
from 0 to 10 in the upper part of the screen, and their own selection in

a larger size.

The participants then completed a set of self-administered

questionnaires aimed to assess different variables related to the pain
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experience. This information has not been used in this study. This task
took about 45 minutes to complete and acted as a distracter task
before the administration of the second pain scale. Once participants
had completed their questionnaire packs, they were asked to report the
highest intensity of the most frequent pain experience over the last
three months. Participants who first reported the pain intensity on the
VNRS-11 used the eNRS-11 during the second assessment, and vice
versa. Finally, participants were asked which version of the NRS-11

they preferred using to report their pain intensity.

Data analysis

Data were analyzed using the statistical package SPPSS 17.0 for
Windows and the MedCalc version 12.4.0. First we computed means
and standard deviations of pain intensity scores for both alternatives of
the scale. We then used t-tests to analyze any effects on pain intensity

reports due to the presentation order of the scales.

In order to establish the agreement between the two scale versions we
applied two complementary methods: the weighted Kappa statistic and

the Bland-Altman method.

The Kappa statistic is a coefficient that is widely used to examine
agreement between ratings obtained from two independent observers
(inter-rater agreement) or between ratings provided by the same
observer at different times (intra-rater agreement). In this study we
test the weighted intra-rater Kappa coefficient between the ratings
obtained from each participant on the vNRS-11 and eNRS-11. If this
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information is provided, our results can be compared with those from

other studies that have based their analysis on the Kappa coefficient.

The Bland-Altman method?!® is a plotting procedure created to assess,
among other issues, the agreement between two quantitative variables.
It has already been satisfactorily used to analyze the agreement of self-

report instruments,3! 32

including those aimed at assessing pediatric
pain intensity levels (e.g.?% 2!+ 26), The resulting plot depicts the
difference in score between the two measurements compared to the
average of the two measurements for each participant. A priori we set
the maximum limit of agreement at +£1, which corresponds to the
minimal clinically significant difference (MCSD) for children and
adolescents when using the vNRS-11.2% 27 Recently, von Baeyer, Bailey
and Miré et al®® suggested that a CI of 95% might be too strict when
the Bland-Altman approach is used to study the agreement between
different pediatric pain intensity scales, and that a CI of 80% may be
more appropriate. Although we used two versions of the same scale in
this study, they could be regarded as different because of the way in
which they were given and used. That is, the vNRS was presented orally
and the children did not see the scale. The eNRS, on the other hand,
was given to the children, they saw the scale, and they provided their
response on the iPod touch. Both versions, then, may have different
sources of error variability, and can be treated as two different scales.
Recent studies (e.g., **) suggest that written versions of the numerical

scale reduce the amount of error.
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Therefore, we thought it would be wise to follow the suggestion made
by von Baeyer, Bailey and Mird et al,33 so we calculated the agreement
between the two versions of the NRS-11 not only at a 95% CI but also

at a 80% CI.

Finally, we computed the percentages and ran a z-test to identify which

version of the NRS-11 was most preferred by the participants.

Results

Sample characteristics

A total of 273 participants were approached to participate in the study.
Of these, 54 (19.8%) were excluded for not returning the informed
consent form signed by their parents and 23 (8.4%) declined to
participate. Moreover, 5 (1.8%) were excluded from the analysis
because they did not report having had pain somewhere in their body in
the last three months. A total of 191 adolescents (mean age=14.61;
range=12-18) took part in this study. The sample consisted of 74 boys
(39%) and 117 girls (61%). The head (n=43, 22.5%) and abdomen
(n=28, 14.7%) were the most common places for the most frequent
pain. Table 1 provides additional descriptive data about the

participants.
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Table 1. Descriptive characteristics of participants

Grade 7 26 (13.6)

Participants Grade 8 44 (23.0)

n (%) Grade 9 57 (29.8)

Grade 10 36 (18.8)

Grade 11 28 (14.7)

Total sample 191 (100)

Grade 7 12.46 (0.51)

Grade 8 13.55 (0.55)

Grade 9 14.60 (0.65)

Mean age (Sd)  Giade 10 15.72 (0.62)

Grade 11 16.60 (0.75)

Total sample 14.61 (1.51)

Sex Boys 74 (39)

n (%) Girls 117 (61)
Head (exclude

face) 43 (22.5)

Face/jaw/temple 1 (0.5)

Throat/neck 6 (3.1)

Shoulder 11 (5.8)

Chest 2 (1.0)

Upper arm 1 (0.5)

Elbow 2 (1.0)

Forearm 1(0.5)

Wrist 6 (3.1)

Localization of the Hand 1 (0.5)

most frequent pain Abdomen 28 (14.7)

n (%) Hip 3(1.6)

Groin/pubic area 7 (3.7)

Thigh 17 (8.9)

Knee 17 (8.9)

Calf 8 (4.2)

Ankle 8 (4.2)

Foot 4 (2.1)

Upper back 4 (2.1)

Mid back 16 (8.4)

Low back 5(2.6)

Presentation order effects
The order in which the scales were presented to participants had no

influence on the participants’ reports. Those who first used the vNRS
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(n = 89) reported a mean intensity of 7.97 (Sd = 1.48), whereas
participants who used it during the second assessment (n = 102)
reported a mean of 7.91 (Sd = 1.68; t = 2.24, p = 0.81). Similarly, no
difference was observed when the eNRS-11 was used first (mean =

7.85, Sd = 1.57) or second (mean = 7.74, Sd = 1.37; t = 0.52, p

0.61).

There were no significant differences between the participants who first
completed the vNRS-11 and those who first completed the eNRS-11 in

relation to age (mean age VNRS = 14.74, mean age eNRS = 14.50; t =

1.13, p = 0.26) or sex (VNRS = 33.7% boys, eNRS = 43.1% boys; z

1.31, p = 0.095).

Agreement
Table 2 provides information about the means, standard deviations and
range of pain intensity scores obtained with the two versions, detailed

by grade and for the total sample.

Table 2. Pain intensity scores obtained with the vNRS-11 and
the eNRS-11

VNRS-11 Mean(sd) eNRS-11 Mean(sd)
Grade 7 (n=26) 8.08 (1.29) Range = 6-10  7.92 (1.26) Range = 5-10
Grade 8 (n=44) 7.70 (1.53) Range = 2-10  7.57 (1.45) Range = 2-10
Grade 9 (n=57) 8.19 (1.76) Range = 2-10  8.05 (1.53) Range = 3-10
Grade 10 (n=36) 7.92 (1.32) Range = 4-10 7.72 (1.19) Range = 4-10
Grade 11 (n=28) 7.68 (1.87) Range = 3-10  7.64 (1.90) Range = 3-10
Total (n=191) 7.94 (1.59) Range = 2-10  7.80 (1.48) Range = 2-10

VNRS-11: verbal NRS-11; eNRS-11: electronic NRS-11
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Agreement between the vVNRS-11 and the eNRS-11 was determined by
means of the weighted intra-rater Kappa coefficient and the Bland-
Altman method. The Kappa coefficient for the total sample was
K=0.813, which can be regarded as “almost perfect” agreement
between the two versions®® Kappa values for each grade were as
follows: for grade 7: K=0.819; for grade 8: K=0.786; for grade 9:
K=0.857; for grade 10: K=0.810 and, for grade 11: K=0.912.
According to these results, the agreement between the two versions of
the NRS-11 across grades is "almost perfect’, except for grade 8, for
which it is ‘substantial’. 3°

Based on the results of the Bland-Altman method, the agreement
between the two scales did not meet the criterion at 95% CI. The limits
of agreement between the two alternatives fall outside the maximum
limit established a priori (1), both for the sample as a whole and when
the analysis is conducted for each grade separately, except for grade
11. When the 80% CI is considered, the level of agreement is reached
by the whole sample and by all the subsamples (i.e., grades) except for
those ratings obtained from children attending grade 8. The limits of
agreement (placed at 80% and at 95% CI) between the vNRS-11 and
the eNRS-11 are provided in Table 3. Our Bland-Altman plots can be

found in Appendix 1.
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Table 3. Limits of agreement between the vNRS-11/eNRS-11 according
to the Bland-Altman method

Limits of Agreement
(maximum limit accepted 1)

Grade N Mean 95% CI 80% CI
difference Lower Upper Lower Upper

s;—g‘f;:e 191 0.14 -1.01 1.28 -0.61 0.88
Grade 7 26 0.15 -1.05 1.35 -0.63 0.94
Grade 8 44 0.14 -1.42 1.69 -0.88 1.16
Grade 9 57 0.14 -0.80 1.08 -0.47 0.75
Grade 10 36 0.19 -0.83 1.22 -0.48 0.87
Grade 11 28 0.04 -0.80 0.88 -0.51 0.58

CI: Confidence Interval; vNRS-11: verbal NRS-11; eNRS-11: electronic
NRS-11

Preference

158 (83%) participants preferred to report their pain using the eNRS-11
compared to 33 (17%) who preferred using the vNRS-11. The
difference was statistically significant (z = 9.07, p < 0.001). Preference,

however, was not influenced by sex or by the presentation order of the

scales (see Table 4).

Table 4. Scale preference according to sex and scale presentation

order
Sex Order of presentation
. VNRS-11 eNRS-11
Pr:zz'l';ed (:f;f‘) (n(E'I';) 2(p) | eNRS-11 VNRS-11  z(p)
- B (n=89) (n=102)
vNRS-11 0.43 0.57
n (%) 14 (19) 19 (16) (>0.05) 17 (19) 16 (16) (>0.05)
eNRS-11 0.19 0.26
n (%) 60 (81) 98 (84) (>0.05) 72 (81) 86 (84) (>0.05)

VNRS-11: verbal NRS-11; eNRS-11: electronic NRS-11
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Discussion

The main aim of this work was to evaluate the agreement between the
verbal and the electronic versions of the NRS-11 when used to assess
pain intensity in adolescents.

Based on the weighted Kappa coefficients, almost perfect agreement®
was found between the vNRS-11 and the eNRS-11. However, according
to the Bland-Altman analysis, our results indicate that the criterion for
agreement was reached when the limits were established at 80%. In
general, however, the criterion was not reached when the limit was set
at 95%. This finding might support the von Baeyer, Bailey, and Mird et
al., 33 position that the 95% CI is too strict a limit for testing agreement
between self-reports of pain intensity in pediatric populations.3® The
95% criterion could be appropriate for testing the agreement of other
health care variables (e.g. blood pressure), but because of the
subjective nature of pain, it may not be appropriate for assessing the
agreement between self-reports of pain. Some recent studies have
found no agreement between pain intensity scales when such a high

confidence interval was used (e.g.?! 29).

Moreover, in our study,
although we used two versions of the same scale, they were presented
and used differently. And these differences might result in different

sources of error. This, in turn, could also help explain why the 95% CI

criterion was not reached overall.

Less than a handful of published studies have compared the paper and
electronic versions of the faces scales. For example, Falinower et al®®

demonstrated the feasibility and concurrent validity of an electronic
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version of the Faces Pain Scale-Revised, administered on a Personal
Digital Assistant. Gulur et al'® reported on the feasibility, concurrent
validity, acceptability and test-retest reliability of a newly designed
Computer Face Scale. More recently, Wood et al'* published what is, to
the best of our knowledge, the first and only study looking into the
agreement between paper-and-pencil and electronic versions of a scale
to assess the intensity of pediatric pain, that is, the FPS-R. Their results
(Kappa=0.846) are similar to ours (Kappa=0.813) in that both studies
found an ‘almost perfect’ agreement® between the paper and electronic

versions of the pain intensity scale.

In our study, as was also the case in the work by Falinower and
colleagues'® and Wood and colleagues,!* participants preferred the

electronic version of the scale.

There are several limitations that need to be acknowledged with regard
to this study. First, our sample was a convenience sample chosen by
proximity, which might be influencing the generalization of the results.
Moreover, the sample was made up of presumably healthy children.
However, to solve this potential threat to the generalization of the
results of the study, participants were asked to recall the most frequent
pain experienced in the last three months. This procedure has been
used in previous studies showing high consistency and accuracy in the
reports of children recalling their pain intensity levels (e.g.?* 3% 37),
Finally, the time elapsed between the first and the second pain reports

(45 minutes) might have caused some memory effects. However, the

fact that participants did not know that they were going to be asked to
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report pain a second time with a different scale might have mitigated

this potential problem.

The present study is one of the first steps in the validation of the eNRS-
11 for assessing pain intensity in adolescents. Additional research is
needed to study other psychometric properties (e.g. validity) before the
widespread use of the eNRS-11 can be recommended for assessing pain

intensity in adolescents.

Both the VNRS-11 and the eNRS-11 have certain advantages that must
be acknowledged. The vNRS-11can be used on the telephone, for
example, during treatment follow-ups or in epidemiological studies. It
also does not need to be disinfected after its use in clinical settings.
Self-report instruments that are electronically administered, like the
eNRS, also have considerable benefits that must be recognized, for
example, the low or non-existent missing data due to the impossibility
of moving forward without answering,3® or patients’ greater compliance

and accuracy of responses.?

Having adequate scales - reliable, valid and sensitive instruments - is
fundamental in assessing pediatric pain, which can be better managed if
regularly measured.3® The increasing availability of devices (e.g. PDAs,
smartphones, tablets) to support the use of new electronic versions of
self-report scales will favor the conversion of traditional paper and
pencil versions. Although it is intuitively legitimate to hypothesize that
the e-versions would have similar psychometric and clinical properties,

before promoting their widespread use their true properties and
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functioning in the new electronic environment should be tested and

verified.

In addition, future studies might profitably examine whether providing a
written version of the NRS-11 helps improve intensity self-report
ratings.3* For example, if patients can see the values they are to choose
or the anchor labels, their self-report might be more accurate. Under
these circumstances, out-of-range scores (e.g., 17/10) and
intermediate scores (e.g., 2.5/10) seen during routine pain
assessments might be reduced. Although this is a plausible hypothesis,
our results do not prove its veracity. In our study, when participants
were asked to use the vNRS-11, they were told how to use the scale,
but they did not see either the values or the label anchors. However,
when they used the eNRS-11 participants could see only the values; the

anchors were not depicted on the screen.
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El objetivo general de esta tesis era estudiar las propiedades
psicométricas de la Escala Numérica o Numerical Rating Scale, en
particular la versidon verbal de 11 alternativas de respuesta, vNRS-11,
cuando se utiliza para evaluar la intensidad del dolor en nifios vy
adolescentes. Recordemos que la vNRS-11, pese a ser una de las
escalas de autoinforme mas utilizadas para tal fin, su uso no fue
recomendado ya que no se disponian de estudios que avalasen sus

propiedades psicométricas (McGrath et al., 2008; Stinson et al., 2006).

El presente trabajo de investigacion fue planteado para llenar
este vacio existente en la literatura sobre evaluacién del dolor infantil,
respondiendo -en cierta medida- a las crecientes demandas de los
expertos del area (p. ej., McGrath et al., 2008; Stinson et al., 2006;
von Baeyer, 2006, 2009) sobre la necesidad de disponer de estudios
que resolvieran la falta de datos. Los tres articulos presentados en esta
tesis nos han permitido abordar los objetivos especificos que nos
propusimos al empezar este trabajo de investigacion. Concretamente,
en el primer articulo (Mird et al., 2009) hemos estudiado la validez de
la VNRS-11 en dos muestras de nifios y adolescentes con edades
comprendidas entre los 8 y los 16 afos, obteniendo buena validez de
constructo y de criterio. En el segundo articulo (Castarlenas et al.,
2013), nos propusimos estudiar si estas propiedades psicométricas se
confirmaban en una muestra de nifios mas pequefios, esto es, con
edades comprendidas entre los 6 afios y los 8 recién cumplidos. Los
resultados obtenidos fueron muy similares a los obtenidos en el primer

estudio, mostrando que la VNRS-11 puede ser utilizada también por
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nifos de estas edades. Por Ultimo, y dado el gran interés que han
suscitado la incorporacion de las TICs en el ambito de la evaluacién (y
también del tratamiento) del dolor, nos propusimos evaluar si las
puntuaciones de la VNRS eran concordantes con las obtenidas a través
de la version electrénica de esta escala (Castarlenas et al., en prensa).
Los resultados obtenidos muestran que, en general, ambas versiones si

son concordantes.

En estos Ultimos cinco afios, otros grupos de investigacion
también han contribuido con sus trabajos a incrementar la evidencia
sobre el uso de la vNRS-11, proporcionando informacion relevante
respecto a las propiedades de esta escala cuando se utiliza para evaluar
la intensidad del dolor en poblacion infantil. Hemos pasado de no tener
ningun estudio a finales de 2008 a tener disponibles, hasta donde
nosotros conocemos, diez a finales de 2013 (Bailey et al., 2010; Bailey
et al., 2007; Castarlenas et al., 2013; en prensa; Connelly y Neville,
2010; Miro6 et al., 2009; Pagé et al., 2012; Sanchez-Rodriguez et al.,

2012; Voepel-Lewis et al., 2011; von Baeyer et al., 2009).

A continuacién vamos a exponer que se conoce a dia de hoy
sobre las propiedades de esta escala, para después discutir las

cuestiones que todavia quedan por esclarecer.
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5.1. Evidencia actual del uso de la vNRS-11 para evaluar la

intensidad del dolor en poblacién infantil

Como hemos comentado anteriormente, en los Gltimos afnos ha
habido un incremento substancial de trabajos que han estudiado las
propiedades y el funcionamiento de la NRS-11, en particular de la

VNRS.

La fiabilidad de la vNRS-11 fue estudiada en uno de los trabajos
comentados anteriormente. Bailey et al. (2010) evaluaron la fiabilidad
en un muestra de nifios con dolor abdominal que acudieron al servicio
de urgencias, a los cuales se les preguntd por la intensidad de su dolor
en dos ocasiones, antes de ser atendidos y justo después de recibir el
tratamiento prescrito (o en el caso de ser dados de alta si ninguna
intervencion fue requerida). La fiabilidad se calculé con las
puntuaciones de aquellos nifios que manifestaron que su dolor no habia
cambiado, encontrandose un alto acuerdo entre las dos puntuaciones,
lo que sugiere que la vNRS-11 es capaz de dar puntuaciones estables

en el tiempo.

La validez ha sido una de las propiedades mas estudiadas.

La validez de constructo de la vNRS-11 ha sido respaldada
tanto por la validez convergente como por la validez discriminante.
Concretamente, la validez convergente es apoyada por las correlaciones
moderadas-altas entre las puntuaciones obtenidas con la vNRS-11 y
otras escalas que también evallan intensidad de dolor, como por

ejemplo la FPS-R (Castarlenas et al., 2013; Connelly y Neville, 2010;
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Mird et al., 2009; Pagé et al., 2012; von Baeyer et al., 2009), la VAS
(Castarlenas et al., 2013; Connelly y Neville, 2010; von Baeyer et al.,
2009), la VRS (Pagé et al., 2012) o la CAS (Castarlenas et al., 2013).
La validez convergente también fue examinada por Bailey et al. (2010)
comparando las puntuaciones de intensidad obtenidas con la VNRS-11
con las obtenidas en una escala verbal (categorial) con tres niveles de
dolor: dolor leve, moderado y severo. Los resultados indican que: 1)
los valores de intensidad de dolor obtenidos con la vVNRS-11 de aquellos
ninos que calificaron su intensidad como “leve” en la escala verbal
fueron menores que las puntuaciones de quienes calificaron su
intensidad como “moderado”, y 2) los valores de intensidad de dolor
obtenidos con la vNRS-11 de aquellos nifios que calificaron su dolor
como “moderado” también fueron mas bajos que los que lo calificaron

como “severo”.

La validez discriminante de la vNRS es avalada por estudios que
han demostrado que la correlacion entre la VNRS y otras escalas de
intensidad de dolor es mayor que la que existe entre las puntuaciones
de la VNRS y otras escalas que se utilizan para medir otro constructo
distinto, como por ejemplo el estado emocional (p.ej., Castarlenas et
al., 2013; Connelly y Neville, 2010; Miré et al., 2009; Pagé et al., 2012)
o la discapacidad asociada al dolor (p. ej., Castarlenas et al., 2013;
Mir6 et al., 2009; Pagé et al., 2012), proporcionando todos ellos

buenos datos en relacion a este tipo de validez.

Ademads, actualmente también disponemos de datos favorables

relativos a la validez de criterio. Por un lado, las puntuaciones
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obtenidas con la vNRS-11 se han correlacionado con otras medidas
tomadas en el mismo momento para examinar la validez concurrente
(p.ej., Bailey et al., 2010; Mir6 et al., 2009). Por otro lado, se han
correlacionado con medidas tomadas en momentos diferentes para
examinar la validez predictiva de la escala (p.ej., Mir6 et al., 2009).
Los resultados de estos trabajos evidencian la validez de criterio de la

VvNRS-11.

Estos estudios también han aportado datos sobre la sensibilidad
al cambio de la VvNRS, aunque los resultados obtenidos son
contradictorios. Por ejemplo, Connelly y Neville (2010), en un estudio
con nifios que eran sometidos a una intervencion quirdrgica,
compararon la vVNRS, la VAS y la FPS-R, y encontraron que la vNRS-11
fue la escala menos sensible para detectar cambios en la intensidad del
dolor durante los tres dias posteriores a la cirugia. Sin embargo, un
estudio reciente de Pagé et al. (2012) mostré que la vNRS-11 resultaba
sensible para detectar cambios en la intensidad del dolor, al menos,

durante un periodo de dos semanas.

Otro tema que ha suscitado el interés de los investigadores es el
estudio de la interpretacion de las puntuaciones en la NRS-11, es
decir, el significado de las puntuaciones obtenidas con esta escala. Dos
de los diez estudios que se han ocupado de estudiar la vNRS-11 en
nifios y adolescentes, se han centrado en esta propiedad. Por ejemplo,
Bailey et al. (2010) examinaron los resultados de la VNRS-11 a través
de las categorias de la VRS, encontrando que los valores medios de 3, 6

y 8 de la vNRS-11 corresponden a las categorias de dolor leve,
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moderado y severo en la VRS, respectivamente. Voepel-Lewis et al.
(2011) estudiaron la interpretacion de la vVNRS-11 en una muestra,
también, de nifios que habian sido intervenidos quirdrgicamente.
Ademas de informar sobre la intensidad del dolor, se les pidié que
informaran sobre la “necesidad percibida de medicacién” y la
“satisfaccion percibida con el tratamiento” con el fin de establecer los
puntos de corte de la VNRS-11 en relacién a estas dos variables. Los
resultados mostraron que las puntuaciones superiores a 4 en la vNRS-
11 discriminaban bien a los nifios que percibian que necesitaban mas
medicaciéon, mientras que puntuaciones superiores a 6 discriminaban
bien a los nifios que estaban satisfechos con el tratamiento de aquellos
gue no lo estaban. Sin embargo, los autores sefialan que el porcentaje
de falsos positivos fue muy elevado, lo que limita las conclusiones de

estos resultados.

En relacion a este tema, es de particular interés la investigacién
que se ha llevado a cabo para identificar la diferencia minima
clinicamente significativa (DMCS): es decir, la diferencia mas
pequeiia en las puntuaciones de dolor que refleja cambios en una
intervencion clinica y que se percibe como beneficiosa para los
pacientes. Bailey et al. (2010) analizaron la diferencia media entre la
primera y la segunda evaluacién cuando los participantes consideraban

YZZER\Y /2

su nivel de dolor como “mucho peor”, “un poco peor”, “igua

I”, “un poco
mejor” o “mucho mejor”. Los resultados mostraron que la DMCS para la
VNRS-11 era de 1. Ademds, Voepel-Lewis et al. (2011) también

establecieron este valor de £1 como el cambio significativo entre
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sentirse “un poco peor” y “un poco mejor”, respectivamente. A pesar de
estos datos sobre la interpretacién de las puntuaciones de la VNRS-11,
los autores de estos dos trabajos coinciden en que es necesario llevar a
cabo mas estudios que aporten datos adicionales sobre la DMCS cuando

evaluamos la intensidad de dolor en poblacién infantil.

Otro aspecto que se ha estudiado en los trabajos mas recientes
es la concordancia entre las puntuaciones obtenidas con la vNRS-11 y
otras escalas de autoinforme para evaluar el dolor. Hay que sefialar que
los resultados son algo contradictorios. En primer lugar nos gustaria
sefialar que la correlacion no evalla acuerdo entre dos variables sino
que evalla si existe una relacion lineal entre ellas. Dos puntuaciones
pueden tener una correlacién perfecta (p.ej., puntuaciones vi=1, 3, 5,
7 y puntuaciones v2= 3, 5, 7, 9; r=1) y sin embargo no ser
concordantes, ya que entre las dos mediciones existe una diferencia de
dos puntos. En el caso que nos ocupa nos encontramos con dos
estudios que apoyan la equivalencia de la vNRS-11 con otras escalas de
autoinforme para evaluar la intensidad (Pagé et al., 2012; von Baeyer
et al., 2009), y con dos que sugieren que la VNRS-11 no se puede
considerar equivalente a otras escalas, como por ejemplo la FPS-R
(Sanchez-Rodriguez et al., 2012), la Wong-Baker Faces Pain Rating
Scale (Bailey et al., 2007), la VAS (Bailey et al., 2007; Sanchez-
Rodriguez et al., 2012) o la CAS (Bailey et al., 2007; Sanchez-
Rodriguez et al., 2012). Esta falta de acuerdo en la equivalencia de
escalas puede ser debida, como los propios autores reconocieron

posteriormente (von Baeyer, 2012) a la utilizacion de un criterio
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demasiado estricto como es el intervalo de confianza al 95% en el
método Bland-Altman, que implica que para considerar equivalencia el
95% de las puntuaciones debe encontrarse dentro del limite aceptable
de acuerdo establecido a priori. Argumentan que este criterio es
adecuado para otras variables médicas que se pueden medir de una
forma objetiva (ej. presidon sanguinea), pero no para variables
subjetivas como es el caso del dolor. Para estas variables proponen

establecer el intervalo de confianza al 80%.

Es por este motivo que para establecer el acuerdo entre la vNRS-
11 y la version electronica hemos presentado los resultados en base a
ambos intervalos de confianza. Los resultados, como hemos visto,
muestran que las dos versiones son equivalentes cuando los analisis se
hicieron teniendo en cuenta el intervalo de confianza al 80%, resultado

que va en la linea de lo que apuntaban von Baeyer (2012).

La preferencia entre las escalas de autoinforme para evaluar la
intensidad del dolor ha sido un tema recurrente también en estos
trabajos. Los resultados de los que disponemos derivados de estos
trabajos no son concluyentes. Bailey et al. (2010) compararon la vNRS-
11, la VAS y la VRS, siendo la vVNRS la preferida por los participantes.
En uno de nuestros estudios la FPS-R fue preferida ante la vNRS (Mird
et al., 2009), resultado que también encontraron Pagé et al. (2012).
Sin embargo, la CAS fue preferida en el estudio en el que examinamos
las propiedades de la vNRS-11 en nifios menores de 8 afios, en el que
tenian que informar la preferencia entre cuatro escala ampliamente

utilizadas: la VAS, la CAS, la vNRS y la FPS-R (Castarlenas et al.,
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2013). Estos resultados dependen de varios factores como por ejemplo
el nUmero de escalas utilizadas y entre las que tienen que elegir, y por
ejemplo la forma de administracion (escala verbal, papel, mecanica en

la que los nifios mueven el deslizador).

En resumen, en los ultimos afios han proliferado los estudios que
se han ocupado de estudiar las propiedades psicométricas de la VNRS-
11 cuando se utiliza en nifios y adolescentes para medir la intensidad
del dolor. A dia de hoy estamos en disposicion de decir que la vNRS-11
puede considerarse una escala fiable y valida para evaluar la intensidad
del dolor en poblacion infantil, y que puede ser utilizada en nifos a

partir de 6 afos.

5.1.1. Consideracion de la vNRS-11 como una escala “bien
establecida” para evaluar la intensidad del dolor en poblacién

infantil

La mayor parte de las decisiones clinicas en el campo del manejo
del dolor se basan en cambios en los niveles de dolor, por lo que
disponer de datos sobre las escalas que se utilizan para medir su
intensidad es un avance importante. El nimero creciente de estudios
publicados sobre las propiedades y caracteristicas de la VvNRS-11
demuestra el interés de los clinicos e investigadores en esta escala. Al
menos para el dolor agudo, la vVNRS-11 cumple con los tres criterios de
la categoria “medidas bien establecidas” segun lo descrito por Cohen et

al. (2008), cuyos criterios se han utilizado en revisiones vy
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recomendaciones de este tipo de instrumentos (McGrath et al., 2008;
Stinson et al., 2006): 1) la escala ha sido estudiada en al menos dos
trabajos revisados por pares por diferentes investigadores o grupos de
investigacion; 2) los estudios proporcionan suficientes detalles de la
medida para que ésta pueda ser evaluada de forma critica y los
estudios replicados; y 3) los datos indican que es una medida fiable y
valida en al menos un estudio revisado por pares (ver Cohen et al.,

2008; p. 913).

Teniendo en cuenta todos estos datos, la VNRS-11 puede ser
considerada como una escala “bien establecida” y por lo tanto

recomendable para evaluar la intensidad del dolor en poblaciéon infantil.

5.2. Futuras lineas de investigacion

A pesar del creciente nUmero de trabajos centrados en evaluar
las propiedades psicométricas y funcionamiento de la vNRS-11 en
poblacién infantil, todavia hay algunas cuestiones que quedan
pendientes de dilucidar. von Baeyer (2009b), por ejemplo, sefala
cuatro asuntos de gran relevancia: 1) el tipo de instrucciones para
administrar la escala; 2) las expresiones con las que nos referimos al
extremo superior de la escala, es decir, al valor 10; 3) la edad minima
a partir de la cual los nifios son capaces de utilizar la escala; y 4)
determinar métodos o pruebas que nos permitan establecer qué nifios

son capaces de dar puntuaciones validas y fiables en esta escala. A
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continuacion vamos a exponer qué se conoce a dia de hoy de estos

cuatro asuntos.

Respecto al primer y segundo punto, todavia no esta claro cuales
son las instrucciones mas adecuadas que se deben dar al
nifio/adolescente en el momento de administrar la escala. El problema
radica, basicamente, en la falta de consenso sobre que expresion a
utilizar para referirnos al valor maximo de la escala (10). Los
resultados de una encuesta (von Baeyer, 2009a) realizados a diferentes
profesionales a través del correo electrdnico, revelaron que se utiliza un
gran numero de foérmulas, tanto para explicar la escala como para
explicar el anclaje superior (p.ej., “el peor dolor que puedas imaginar”,
“un dolor muy, muy grande”, *mucho dolor”) cuando se les preguntaba
a los nifios y adolescentes por la intensidad del dolor. Este tema tiene
especial importancia ya que las puntuaciones que nos den los nifios y
adolescentes, van a depender en gran medida de la expresién utilizada
para referirnos a los valores extremos, en este caso al valor maximo de
la escala. Gran parte de estas expresiones requieren que se valore el
dolor en comparacion con un estado de dolor maximo que es hipotético
(von Baeyer, 2009b). Ademas, hay algunas expresiones que requieren
un nivel de abstraccién mas elevado, como por ejemplo “el peor dolor
imaginable”, en la que se supone que hay que imaginar como seria este
peor dolor hipotético y compararlo con el dolor que se siente (en el caso

de que se pregunte por el dolor actual) para poder dar una puntuacién.

Siete de los diez estudios que se han ocupado de evaluar la

vNRS-11 utilizan la expresion el “peor dolor” o el “peor dolor posible”.
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En los tres estudios presentados en esta tesis se ha utilizado la
expresion “mucho dolor”. El motivo, pese a reconocer que los otros son
mas utilizados, fue utilizar la misma expresidon para el valor maximo
utilizado en otras escalas de las que si disponiamos la validacién de las
instrucciones en nuestra poblacion, como es el caso, por ejemplo, de la
FPS-R (Mir6 y Huguet, 2004). Con esta medida se ha pretendido reducir
el error derivado de utilizar diferentes expresiones para referirnos al

valor maximo.

Es importante destacar en este punto el trabajo de Young y von
Baeyer (2010) que aporta datos preliminares sobre el anclaje superior
mas apropiado para la VNRS-11. Estos autores realizaron un estudio
para determinar si la capacidad de los nifios para utilizar la vNRS-11 se
ve influenciada por las expresiones o palabras utilizadas para explicar
los anclajes de esta escala. En primer lugar, 98 estudiantes
universitarios evaluaron seis de las expresiones mas utilizadas para
describir el anclaje superior (*“maximo dolor”, “el dolor mas fuerte que
puedas tener”, “el peor dolor imaginable”, “el maximo dolor posible”,
“mucho dolor”, and “un dolor tan fuerte como si te rompieras un
brazo”) en funcibn de la gravedad, concrecién vy claridad.
Posteriormente 133 nifios entre 6 y 11 afios participaron en la
calibracién y la comprensién de estas expresiones. Segun los resultados
de este estudio la expresién “maximo dolor” fue la menos util debido a
la alta puntacién de error medio en las pruebas de calibracién utilizando

estimulos hipotéticos. Las alternativas restantes parecian tener una
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utilidad similar y los autores concluyeron que podria ser considerados

equivalentes.

Otra cuestidn que requiere especial interés es la edad a partir
de la cual los nifios pueden utilizar la vNRS-11 de forma valida y
fiable. La mayoria de los estudios de validacién se han realizado con
nifos a partir de 8 afios. Sin embargo, en los estudios que hemos
llevado a cabo ultimamente (uno de los cuales se incluye en esta tesis)
se han demostrado buenas propiedades psicométricas en nifios de tan
solo 6 afios de edad (Miré et al.,, 2009; Sanchez-Rodriguez et al.,
2012). Aun asi, son necesarios mas estudios que corroboren estos

resultados.

Por otro lado, es bien conocido que ciertas habilidades cognitivas
(p.€j., seriacion, clasificacion, estimacion) son necesarias para que los
ninos sean capaces de entender la VNRS-11, y proporcionar valores
validos y fiables de la intensidad de dolor. Se han sugerido varias
tareas para discriminar entre aquellos nifios que son capaces de
proporcionar puntuaciones de dolor validas y fiables de aquellos
que todavia no lo son (Besenski et al., 2007; von Baeyer, Uman,
Chambers, y Gouthro, 2011). Dos de los trabajos que se han ocupado
de estudiar las propiedades de la VNRS-11 utilizaron este tipo de tareas
para tal fin. Voepel-Lewis et al. (2011) utilizaron tareas de seriacién y
clasificacién, y nosotros en el trabajo en el que estudiamos la VNRS-11
en los nifios por debajo de 8 afios utilizamos el conteo, la seriacién y
tareas de comparacion de niumeros. A dia de hoy, todavia no esta claro

si estas tareas son suficientemente adecuadas para discriminar entre

107



UNIVERSITAT ROVIRA I VIRGILI
EVALUAR LA INTENSIDAD DEL DOLOR INFANTIL: LA ESCALA NUMERICA COMO ALTERNATIVA
Elena Castarlenas Solé

Diposit Legal: T 951-2014

DISCUSION
los nifos que son capaces de utilizar de forma fiable y valida la vNRS-
11 para informar sobre la intensidad de su dolor. Por lo tanto, futuros

trabajos de investigacion deberian ir dirigidos a esclarecer este asunto.

Por ultimo, es importante llevar a cabo estudios que se centren
en estudiar las propiedades psicométricas de la eNRS-11. En nuestro
estudio Unicamente hemos examinado el grado de acuerdo entre las
dos versiones, pero es de suma importancia estudiar sus propiedades
psicométricas, como por ejemplo la validez, para que pueda ser

recomendada para su uso en poblacién infantil.
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1. La vNRS-11 ha demostrado ser una escala valida cuando se utiliza
para evaluar la intensidad del dolor en nifios a partir de los 6 afos de
edad. Se han obtenido resultados favorables para todas las propiedades
estudiadas. Concretamente, esta escala ha mostrado una adecuada
validez de constructo (considerando la validez convergente vy
discriminante) y validez de criterio (considerando la validez concurrente
y predictiva). Cabe sefialar que los resultados obtenidos con nifios a
partir de 8 afios son mas robustos, se han constatado en dos estudios
con muestras diferentes, una clinica y una de poblacién general. En
cambio, las propiedades de la vNRS-11 en nifios menores de 8 afios

Unicamente se han estudiado en una muestra de poblacion general.

2. En general, las puntuaciones de la vNRS-11 y la eNRS-11 han
resultado concordantes. Aun asi, es necesario que se estudien otras
propiedades psicométricas (p.ej., la validez) antes de poder

recomendar un uso generalizado.

3. La vNRS-11 no suele ser la escala preferida para evaluar la
intensidad del dolor, al menos en las comparaciones que se han
publicado hasta la fecha. Por un lado, la FPS-R fue preferida ante la
VvNRS-11 en la muestra de nifios a partir de 8 afios. Mientras que en la
muestra de niflos mas pequefios, la VNRS-11 fue la segunda escala
preferida por detrds de la CAS. En cambio, los participantes prefirieron
la eNRS-11 para informar sobre dolor cuando se les pidid que

escogieran entre ésta y la vVNRS-11.
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4. La vNRS-11 cumple criterios para ser considerada como una medida
“bien establecida” para evaluar la intensidad del dolor infantil, por lo
gue puede considerarse como una alternativa adecuada, una opcion

mas, entre las otras escalas que existen para tal fin.
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