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RESUMEN

Objetivo: Analizar la efectividad de la realidad virtual (VR) frente a tratamientos convencionales o la
no intervencion en el abordaje del dolor lumbar crénico inespecifico, evaluando su impacto sobre el
dolor, la kinesiofobia y la discapacidad funcional.

Métodos: Se realizd una busqueda electrénica en PubMed y EMBASE hasta febrero de 2025. La
estrategia se disefio segun el formato PICOS. Se incluyeron ensayos clinicos aleatorizados (ECAs) en
adultos con dolor lumbar cronico > 12 semanas, que compararan VR inmersiva o no inmersiva con otras
terapias o sin intervencion. Se excluyeron estudios no ECAs, sin uso de VR o que no midieran dolor,
kinesiofobia o discapacidad. El riesgo de sesgo se evalué con RoB 2.0 y la calidad metodologica
mediante la escala PEDro.

Resultados: Se incluyeron 15 estudios (n = 901). La VR mostré tamafos del efecto estadisticamente
significativos en la reduccion del dolor, la kinesiofobia y la discapacidad.

Se obtuvieron resultados mas prometedores entre la primera y la cuarta semana. Los mejores resultados
se observaron con frecuencias mayores o iguales a 2 sesiones/semana y sesiones de al menos 20 minutos.
Existe gran heterogeneidad en protocolos y dispositivos.

Se excluyeron cinco estudios como outliers, aunque su analisis cualitativo respaldo la eficacia de la VR.
La VR mostro diferencias estadisticamente significativas a las 1-4 semanas y a las 6 semanas (SMD:
2.51; 1C95%:[1.08 ; 3.93]) y (SMD: 1.37; IC95%:[ 1.05; 1.68]) respectivamente.

Palabras clave: Realidad virtual, dolor lumbar cronico, kinesiofobia, discapacidad, revision
sistematica.

Registro de revision sistematica: TFG.GFL.JVTM.EJG.241130



ABSTRACT

Objective: To analyze the effectiveness of virtual reality (VR) compared to conventional treatments or
no intervention in the management of chronic nonspecific low back pain, evaluating its impact on pain,
kinesiophobia, and functional disability.

Methods: An electronic search was conducted in PubMed and EMBASE up to February 2025. The
search strategy was designed according to the PICOS format. Randomized controlled trials (RCTs) in
adults with chronic low back pain lasting >12 weeks were included, comparing immersive or non-
immersive VR with other therapies or no intervention. Studies that were not RCTs, did not use VR, or
did not assess pain, kinesiophobia, or disability were excluded. Risk of bias was assessed using RoB
2.0, and methodological quality was evaluated using the PEDro scale.

Results: Fifteen studies were included (n = 901). VR showed statistically significant effect sizes in
reducing pain, kinesiophobia, and disability.
The most promising results were observed between the first and fourth week. The best outcomes were
achieved with frequencies of at least 2 sessions per week and sessions lasting at least 20 minutes. There
is considerable heterogeneity in protocols and devices.
Five studies were excluded as outliers, although their qualitative analysis supported the effectiveness of
VR.

VR showed statistically significant differences at 1-4 weeks and at 6 weeks (SMD: 2.51; 95% CI: [1.08;
3.93]) and (SMD: 1.37; 95% CI: [1.05; 1.68]), respectively.

Keywords: Virtual reality, chronic low back pain, kinesiophobia, disability, systematic review.

Systematic review registration: TFG.GFL.JVITM.EJG.241130



1. INTRODUCCION

La TASP define el dolor como “una experiencia sensorial y emocional desagradable asociada con, o
similar a la asociada con, dafio tisular real o potencial” 2. Esta definicion destaca que el dolor es una
experiencia subjetiva y que no tiene por qué existir o haber evidencia de un dafo real. En el caso del
dolor crénico es aquel que tiene una duracion de los sintomas superior a los 3 meses 2.

El 30% de la poblacion padece de dolor cronico, uno de los principales motivos de discapacidad 2. Sin
embargo, solo un 20% de los pacientes que tienen dolor cronico, estain en manos de un experto en el
tratamiento del dolor °.

El tratamiento del dolor cronico es complejo. En muchas de las ocasiones el diagndstico se retrasa o no
es el apropiado *. Con el dolor lumbar inespecifico, definido como dolor localizado entre el borde costal
y el pliegue glateo que no puede atribuirse a una causa patoanatomica concreta *, se hace evidente este
problema. Ya en 2017 se estimo que 568 millones de personas presentaban dolor lumbar y debido al
ritmo de vida mas sedentario se esperaba que esta cifra aumentase °. La prevalencia incrementa con la
edad apareciendo entre un 28% y un 42% en personas entre 40 y 69 afios. Esto supuso un coste 2,8 mil
millones de libras en Reino Unido y mas de 100 mil millones de ddlares en Estados Unidos en 2021 4.
El dolor lumbar inespecifico representa entre el 90-95% de los casos.

El manejo del dolor lumbar crénico ha ido cambiando en gran medida en los ultimos afios. Se ha ido
pasando de un modelo de tratamiento biomédico, a un enfoque biopsicosocial, en el que englobamos
aspectos mas amplios de la vida del paciente y no nos centramos tanto en el dafio fisico real. Este cambio
ha impulsado nuevas alternativas terapéuticas °.

Una de las herramientas para este nuevo enfoque es la realidad virtual (VR por sus siglas en inglés).
Una terapia de las mas emergentes en los tltimos afios 7. Su objetivo principal es conseguir que la
persona con dolor sea capaz de recuperar el movimiento funcional del cuerpo. El tratamiento con VR
brinda al paciente de un entorno novedoso, interactivo y divertido de una manera inmersiva *°.

Se trata de una terapia innovadora donde en los ultimos afios se observa un aumento considerable de la

literatura, demostrando su creciente interés 7.



La evidencia de esta terapia es escasa con resultados inconsistentes. Hay articulos que dicen que es una
terapia muy prometedora y otros en los que no encuentran resultados clinicamente relevantes '°. Una
limitacion clave es la gran heterogeneidad de protocolos que se aplican '°.

Por ello, se considera necesaria realizar una revision sistematica y metaanalisis que evalue la efectividad

de VR para el tratamiento del dolor lumbar cronico inespecifico.



2. OBJETIVOS

2.1 Objetivo principal

Conocer, a través de la literatura cientifica, la efectividad de las intervenciones basadas en VR (frente a
tratamientos convencionales o a no intervencion) para el abordaje del dolor lumbar cronico inespecifico,

analizando los estudios con resultados comparables mediante un metaanalisis.

2.2 Objetivos secundarios

1. Realizar una revision sistematica de los estudios publicados que emplean VR como estrategia
terapéutica en personas con dolor lumbar cronico inespecifico.

2. Evaluar la calidad metodologica de los ensayos clinicos incluidos mediante la escala PEDro.

3. Valorar el riesgo de sesgo de los estudios seleccionados siguiendo la herramienta Cochrane RoB 2.0.

4. Determinar el efecto de la VR sobre las variables planteadas en la pregunta PICO: intensidad de
dolor, kinesiofobia y discapacidad funcional a partir de los resultados del metaanalisis.

5. Describir las caracteristicas de los estudios y los protocolos de VR aplicados (tipo de dispositivo,
modalidad inmersiva/no inmersiva, frecuencia, duracion y contenidos) en el tratamiento del dolor

lumbar crénico inespecifico.



3. MATERIAL Y METODOS

3.1 Protocolo de registro.

Esta revision sistematica y metaanalisis fue realizada siguiendo lo establecido en la declaracion
Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA 2020) '!. La lista de
verificacion puede consultarse en Anexo 1. Cuenta con la autorizacion del Comité de Etica de la Oficina
de Investigacion Responsable (COIR) de la Universidad Miguel Hernandez de Elche, Alicante (cddigo

TFG.GFL.JVTM.EJG.241130).

3.2 Estrategia de busqueda.

Para la recoleccion de todas las publicaciones relevantes para este metaanalisis, se realiz6 una busqueda
electronica en las bases de datos PubMed y EMBASE. Esta busqueda fue complementada con una
buisqueda manual en listas de referencia y literatura pertinente e incluye articulos hasta febrero de 2025.
Se emplearon diferentes descriptores (MeSH/Emtree y sindnimos) para la ecuacion de busqueda (Anexo
2) Para la construccion de esta formula, se plante6 el tema conforme al formato PICO-S: Poblacion:
adultos (>18 afios) con sintomas de dolor lumbar inespecifico > 12 semanas; Intervencion:
intervenciones terapéuticas basadas en VR inmersiva o no inmersiva; Comparacion: cualquier otro tipo
de intervencion o la no intervencion; Resultados: Dolor, discapacidad y kinesiofobia; Disefio de

estudios: ECAs. La ecuacion de busqueda y el procedimiento puede consultarse en el Anexo 3.

3.3 Criterios de elegibilidad.

Para reducir la literatura obtenida, usamos como filtro los criterios de inclusion y exclusion.

Dentro de los criterios de inclusion, encontramos: 1) Los sujetos de estudio son adultos (>18 afios) con
dolor en la region lumbar de la espalda con una duracion de los sintomas superior o igual a 12 semanas;
2) intervenciones en el que se emplease la VR como entrenamiento activo, tanto VR inmersiva como no
inmersiva y al grupo control se le haya hecho otra terapia o ninguna; 3) los resultados deben de incluir
al menos una de estas variables: dolor, kinesiofobia o discapacidad; 4) el disefio de los estudio debe ser

ECAs; 5) el idioma de las publicaciones debe de ser en inglés o espafiol a texto completo.



En cuanto a los criterios de exclusion, encontramos: 1) se excluyen las publicaciones que no sean ECAs;
2) pacientes sin dolor en la region lumbar, dolor < 12 semanas de duracion de los sintomas, dolor de
tipo inflamatorio, fracturas, fibromialgia o cancer; 3) intervenciones que no realicen terapia con VR en
ninguna de las sesiones o que ambos grupos realicen terapia con VR; 4) estudios que no midan las
variables de dolor, kinesiofobia o disfuncion; 5) publicaciones en otros idiomas diferentes al espaiiol o

inglés.

3.4 Seleccion de estudios y extraccion de datos.

Los datos obtenidos se almacenaron y clasificaron en tablas dindmicas de Microsoft Excel. Eliminados
los duplicados, dos revisores independientes (EJG, GSC) evaluaron titulos y resimenes ajustindose al
objetivo del estudio. Luego, los revisores leyeron el texto completo para terminar el cribado. En caso de
discrepancia entre revisores, se recurrio a un tercer revisor (JTM) para desempatar. Se calculd el indice
Kappa de Cohen para valorar el grado de acuerdo entre los dos revisores principales para cada una de
las bases de datos (Tabla 1).

Finalmente, se extrajeron los datos relevantes de cada estudio y se resumieron en una tabla que incluia:
autor, afo de publicacion, disefio del estudio, tamafio de la muestra, caracteristicas de la poblacion,
intervencion, duracion del estudio y variables analizadas. De igual forma se clasificaron variables

pertinentes y comparables entre articulos, instrumentos de evaluacion y sus resultados.

3.5 Variables de resultado.

El resultado principal de esta revision y metaanalisis es analizar la efectividad de las intervenciones en
el dolor lumbar cronico inespecifico, en funcion de la intensidad del dolor, la kinesiofobia y la
discapacidad funcional.

La intensidad del dolor se mide con la escala VAS o la NRS, la kinesiofobia con las escalas FABQ o
TSK y la disfuncion con la ODI/mODI o el Roland-Morris Disability Questionnaire (RMDQ).

Las mediciones se tomaron antes y después de la primera intervencion, en distintos momentos.



3.6 Evaluacion del riesgo de sesgo y de la calidad metodologica.

Para la evaluacion del riesgo de sesgo y de la calidad metodoldgica de los estudios incluidos en esta
revision sistematica se utilizo la escala PEDro '2, herramienta especificamente disefiada para valorar la
calidad de ensayos clinicos en fisioterapia. Esta escala evalua diferentes items como la aleatorizacion,
el cegamiento, la comparacion de grupos en linea base y el analisis por intencion de tratar. Tiene una
puntuaciéon maxima de 10 puntos en la cual se consider6 puntuacion baja < 5, moderada de 6 a 7, y alta
> 8.

Ademas, se aplicé la herramienta Risk of Bias tool 2.0 (RoB2) '3 siguiendo las directrices del grupo
Cochrane, valorando: 1) generacion de secuencia aleatoria; 2) ocultacion de la asignacion; 3)
enmascaramiento de participantes y personal; 4) enmascaramiento de la evaluacion de resultados; 5)
datos de resultados incompletos; 6) notificacion selectiva; 7) otros sesgos. Dentro de cada dominio, se
clasifico el riesgo de sesgo como bajo, incierto o alto.

Ambas evaluaciones se realizaron por un tnico evaluador (EJG), de forma individual y estructurada,

usando plantillas oficiales para minimizar sesgos y garantizar reproducibilidad.

3.7 Sintesis o analisis de los datos.

Se empled el programa de R ' para realizar el estudio del metaanalisis. Se ajustaron simultdineamente
el modelo de efectos aleatorios y el modelo de efectos fijos y, se actualizaron en funcion de los tests de
heterogeneidad.

Se uso6 el método de la varianza inversa para obtener el estimador del tamafio del efecto global y el
estimador de Paule-Mandel del error aleatorio. El método Q se usé para calcular el IC al 95% de este
error y se aplicé la correccion de Hartung-Knapp en los modelos de efectos aleatorios.

Se utilizo la funcion be.mean.sd() del paquete estmeansd para estimar la media y la desviacion tipica en
los estudios que presentan la mediana, el rango intercuartilico y/o el rango.

La heterogeneidad se analizé mediante el error aleatorio tau (1), la prueba Q de Cochran, el valor
muestral de Higgins y Thomson (I2) y el estadistico H asociado a la Q de Cochran. Se elegia el modelo
de efectos aleatorios cuando alguna de estas pruebas era significativa. El tamafio del efecto global se

estimo a partir del modelo seleccionado (fijo o aleatorio).



El resumen de los resultados obtenidos se presenta mediante un Forest Plot. La linea vertical central de
esta representacion es la linea de ‘no efecto’, la cual simboliza que no hay diferencia entre las medidas
pre/post obtenidas. Dentro de la grafica, los cuadrados representan el efecto evaluado en cada estudio y
su tamafio esta directamente relacionado con el peso de los estudios en el metaanalisis (expresado
numéricamente en la columna Weight). La linea horizontal que los atraviesa representa el intervalo de
confianza. Cuanto mas larga sea la linea, mayor sera el intervalo y, por tanto, los resultados del estudio
Seran menos precisos.

El diamante representa los resultados globales del metaanalisis. El centro del diamante es el valor del

efecto en conjunto y el ancho representa el intervalo de confianza general.



4. RESULTADOS

4.1 Seleccion de estudios

La busqueda inicial de estudios primarios en las bases de datos, en la que se identificaron 64 ensayos
clinicos adicionales potencialmente elegibles (PubMed = 20 ; EMBASE = 44 ). Tras eliminar
duplicados, se cribaron 46 registros por titulo y resumen, seleccionando 31 para revision a texto
completo. De estos, 15 cumplieron con los criterios de inclusion y exclusion y fueron incorporados al
analisis.

En total, se incluyeron 15 ECAs, todos publicados en inglés. El diagrama de flujo PRISMA que describe
detalladamente el proceso de seleccion se presenta en el Anexo 4 (Figura 1).

Los valores de acuerdo entre revisores se detallan en la Anexo 6 (Tabla 1).

Tras esto, se realiz6 una busqueda complementaria de revisiones sistematicas con el fin de buscar ECAs
que no se incluyeron con la ecuacion de busqueda, lo cual arrojé un total de 29 publicaciones
potencialmente elegibles, distribuidos en las mismas bases de datos (PubMed = 10 ; EMBASE = 19).
Tras la eliminacion de duplicados, se procedi6 al cribado por titulo y resumen de 21 registros, de los
cuales 10 fueron seleccionados para su evaluacion en texto completo. De estas revisiones no se extrajo

ningun ECA.

4.2 Caracteristicas de los estudios incluidos.

Se incluyeron un total de 15 ECAs publicados entre 2016 y 2025, con una cantidad total de 901 personas
y tamafios muestrales que oscilaron entre 30 y 188 participantes en los diferentes estudios. La mayoria

de los estudios se realizaron en paises de Asia (India, Arabia Saudi, Iran, Pakistan) '>-2!

, mientras que
otros procedian de Estados Unidos %%, Europa (Bélgica, Finlandia) 2*?°. Las edades oscilaron entre 21
y 61 afos, y la proporcion media de mujeres fue del 39%, incluyendo 5 estudios con participacion
exclusivamente masculina, '6-18.20:21

Todos los estudios incorporaban pacientes diagnosticados de dolor lumbar crénico inespecifico, con una

duracién minima de sintomas superior a 12 semanas. Las intervenciones con VR incluyeron exergames,

terapias educativas, simulaciones inmersivas o entrenamiento motor basado en sensores de movimiento
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17232627 1,3 frecuencia de las sesiones fue generalmente de 2 a 5 veces por semana, duraciones de
intervencion que oscilaron entre una y ocho semanas, y sesiones de entre 15 y 60 minutos de duracion.
Los grupos control recibieron tratamientos como fisioterapia convencional, placebo o ejercicios
isocinéticos 2*?%2%, En todos los casos, se igual6 el tiempo y estructura entre grupos.
Las variables de resultado mas cominmente evaluadas fueron:
o Intensidad del dolor, medida con la escala visual analogica (EVA) o la escala numérica del dolor
(NPRS).
e Discapacidad funcional, evaluada con la Oswestry Disability Index (ODI/mODI), o el Roland-
Morris Disability Questionnaire (RMDQ).
e Kinesiofobia, valorada mediante la Tampa Scale of Kinesiophobia (TSK-17) o la Fear-
Avoidance Beliefs Questionare (FABQ).
Ademas, varios estudios introdujeron variables adicionales como biomarcadores inflamatorios, estado
de animo, interferencia del dolor en actividades diarias, adherencia, o datos de imagen (resonancia
magnética o ecografia muscular).

Las caracteristicas individuales y comparativas de cada estudio se presentan resumidas en la Tabla 2.

4.3 Caracteristicas de los estudios que midieron la adherencia.

Tres de los quince estudios incluidos en esta revision proporcionaron informacion explicita sobre la
adherencia a la intervencion por parte de los participantes. En el estudio Hsieh et al., el 80% de los
pacientes del grupo de exergaming completaron el programa de dos semanas, y un 65,7% fueron
seguidos a los tres meses. La adherencia fue significativamente mayor en el grupo VR (p=0,032), lo que
sugiere mayor aceptabilidad .

El estudio de Yilmaz et al. implement6 un protocolo que incluia ejercicios domiciliarios supervisado
mediante diarios de seguimiento, los cuales fueron revisados periddicamente por el fisioterapeuta
durante las sesiones presenciales. Aunque no se cuantifico la adherencia como porcentaje, este sistema
permitié monitorear el cumplimiento de forma estructurada '°.

En Thomas et al. todos los participantes del grupo experimental completaron las tres sesiones de
intervencion sin abandonos, lo cual refleja una alta adherencia 2.

11



Los demaés estudios no reportaron informacion especifica sobre la adherencia, impidiendo su analisis

comparativo.

4.4 Riesgo del sesgo y calidad metodologica de los estudios.

La calidad metodologica de los estudios incluidos se evaludé mediante la escala PEDro, mientras que el
riesgo de sesgo se analizd utilizando la herramienta RoB 2, desarrollada por el grupo Cochrane.

En relaciéon con la escala PEDro, tres estudios obtuvieron < 5 puntos, indicando baja calidad
metodoldgica. Nueve estudios alcanzaron entre 6 y 7 puntos, clasificindose como de calidad moderada,
y los tres restantes fueron considerados de alta calidad, al obtener una puntuacién entre 8 y 10.

Por otro lado, en la evaluacién del riesgo de sesgo se realizaron un total de 105 valoraciones
individuales, correspondientes a los siete dominios evaluados en cada uno de los 15 estudios. De estas,
59 fueron clasificadas como de riesgo bajo, 32 como de riesgo incierto, y 14 como de riesgo alto. En
general, los estudios mostraron un riesgo bajo en aspectos como la generacion de la secuencia aleatoria
y el tratamiento de los datos incompletos. Sin embargo, se identificaron limitaciones frecuentes en
dominios como el enmascaramiento de los participantes y del personal, y la ocultacion de la asignacion,
donde varios estudios presentaron valoraciones inciertas o alto riesgo de sesgo. También se observaron
deficiencias en la notificacion selectiva de los resultados y de otros sesgos.

En conjunto, los resultados sugieren que la calidad metodologica de los estudios fue, en general,
aceptable, aunque con algunas debilidades importantes en el cegamiento y la transparencia en el proceso
de aleatorizacion, que deben tenerse en cuenta al interpretar los resultados obtenidos.

La informacion detallada sobre la evaluacion del riesgo de sesgo y la calidad metodoldgica de los
estudios incluidos puede consultarse en el Anexo. En concreto, los resultados individuales se presentan

en Anexo 4 (Figura 2) y en el Anexo 6 (Tabla 3).
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4.5 Sintesis de los resultados.

Se realizaron 6 forest plots con el objetivo de analizar las principales variables clinicas en distintos
momentos temporales. Sus resultados expresados en forma de forest plots y los comentarios
relacionados se pueden observar en el Anexo 5.

Cinco ensayos realizados por el grupo de Nambi entre 2020 y 2023 fueron inicialmente seleccionados,
pero se excluyeron del andlisis cuantitativo por actuar como outliers en las tres variables principales
(dolor, kinesiofobia y discapacidad) 6182021 Sy inclusion aumentaba significativamente la
heterogeneidad y elevaba los tamafios de efecto de forma desproporcionada, lo que comprometia la

estabilidad del modelo de efectos aleatorios.

Before After Standardised Mean Weight  Weight
Study Total Mean SD Total Mean SD Difference SMD 95%-Cl (common) (random)
Grupo = Control :
Massah, et al 2024 (1w) 20 4.40 05300 20 3.80 0.6400 - 1.02 [0.36; 1.68) 4.5% 6.3%
Matheve, et al 2020 (1w) 42 486 13700 42 535 1.7400 -0.31 [-0.74; 0.12) 10.7% 6.4%
S.Thomas, etal 2016 (1w) 26 2.51 16700 26 1.85 1.2600 bo- 0.45 [-0.10; 1.00) 6.5% 6.3%
Wagar, et al 2022 (1w) 45 6.62 1.0400 42 552 0.9700 s 1.09 [0.64; 1.54) 9.7% 6.4%
Wagar, et al 2022 (2w) 45 6.62 1.0400 42 4.44 0.9000 | = 2.24 [1.70;2.77) 6.8% 6.3%
Deniz, et al 2016 (2w) 23 563 23600 22 4.90 3.3900 - 0.25 [-0.34; 0.84) 5.8% 6.3%
Ceko, et al 2023 (4w) 30 430 14000 30 3.60 1.7000 = 0.45 [-0.06; 0.96) 7.6% 6.3%
Wagar, et al 2022 (4w) 45 6.62 1.0400 42 3.32 08100 R 3.53 [2.85;4.20) 4.3% 6.2%
Common effect model 276 266 L 0.90 [0.71; 1.08] 56.0% i
Random effects model O 1.08 [0.22; 1.93] » 50.6%

Heterogeneity: I = 94.3%, ¢ = 1.4398, p < 0.0001

Grupo = Experimental

Massah, et al 2024 (1w) 20 4.40 04300 20 2.00 0.4300 . 5.58 [4.18; 6.98) 1.0% 5.6%
Matheve, et al 2020 (1w) 42 479 16100 42 3.95 24100 0.41 [-0.02; 0.84) 10.6% 6.4%
S.Thomas, etal 2016 (1w) 27 211 1.0300 26 1.44 0.7100 - 0.75 [0.20; 1.31) 6.4% 6.3%
Wagar, et al 2022 (1w) 45 6.50 1.2400 42 4.78 0.9700 -~ 1.54 [1.06; 2.02) 8.6% 6.4%
Wagar, et al 2022 (2w) 45 6.50 1.2400 42 3.10 0.7600 = 3.28 [2.63;3.93) 4.7% 6.3%
Deniz, et al 2016 (2w) 23 6.00 10600 22 252 1.8000 - 2.37 [1.60; 3.14) 3.3% 6.2%
Ceko, et al 2023 (4w) 31 40012000 30 2.70 1.5000 - 0.96 [0.43; 1.49) 7.0% 6.3%
Wagar, et al 2022 (4w) 45 6.50 1.2400 42 1.00 0.6000 ' —+— 550 [4.65; 6.53) 2.2% 6.0%
Common effect model 278 266 0 1.61 [1.40; 1.82) 44.0% .
Random effects model - 2.51 [1.08; 3.93]) . 49.4%

Heterogeneity: I* = 96%, t° = 4.0866, p < 0.0001

Common effect model 554 532 b 1.21 [1.07; 1.35] 100.0%

Random effects model <> 1.78 [0.90; 2.66] . 100.0%
| 1 1 I 1

Heterogeneity: I = 95.3%, ¢ = 3.0772, p < 0.0001 -6 -4 -2 0 2 4 6

Test for subgroup differences (common effect): 2 = 24.18, df = 1 (p < 0.0001)
Test for subgroup differences (random effects). x{ = 2.84, df = 1 (p = 0.0921)

Figura 6. Metaanalisis y forest plot. Dolor 1- 4 semanas.
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Before After Standardised Mean Weight  Weight

Study Total Mean SD Total Mean sSD Difference SMD 95%~Cl (common) (random)
Grupo = Control :
Ceko, et al 2023 (10-12w) 30 4.30 14000 30 3.50 1.7000 e 0.51 [-0.00; 1.03] 100%  121%
M.Garcia, et &l 2022 (10-12w) 84 520 08000 92 4.50 0.65000 —_— 0.99 [0.68; 1.29] 288%  159%
Eccleston, et al 2022 (20-24w) 12 560 19000 4 4.00 1.8000 ——t——  0.85 [-0.32; 2.03] 1.9% 4.8%
Eccleston, et al 2022 (6-B) 12 580 19000 B 480 2.3000 — 0.39 [-0.52; 1.29] 3.3% 6.9%
Ceko, et al 2023 (6-8) 30 4.30 1.4000 30 3.80 1.8000 I 0.31 [-0.20; 0.82] 103% 12.2%
Common effect model 178 164 < 0.73 [ 0.51; 0.95) 54.5% .
Random effects model =i 0.67 [0.39; 0.96) . 51.9%
Heterogensity: J* = 39.8%, 1° = 0.0274, p = 0.1557 :
Grupo = Experimental :
Ceko, et al 2023 (10-12w) 31 400 1.2000 30 2.20 1.7000 Sy 1.23 [0.68;1.78) a9%  11.5%
M.Garcia, et &l 2022 (10-12w) 984 5710 0.8000 91 3.70 0.B00D P 175 [1.47;209) 23.7%  153%
Eccleston, et al 2022 (20-24w) 11 570 1.4000 2 4.40 1.9000 ————st———— 0.89 [-0.66; 2.45] 1.1% 3.0%
Eccleston, et al 2022 (6-B) 11 570 14000 & 4.10 1.7000 < 1.04 |0.09; 1.98] 305 6.5%
Ceko, et al 2023 (6-8) 31 400 1.2000 30 2.50 1.6000 —— 1.06 [0.53; 1.60) 9.3%  11.7%
Common effect model 178 162 ' 1.44 [ 1.20; 1.68] 45.5% .
Random effects model = 1.37 [ 1.05; 1.68] . 48.1%
Heteregeneity: J* = 41.5%, t* = 0.0351, p = 0.1448 5
Common effect model 356 326 & 1.05 [0.89; 1.22]  100.0% .
Random effects model . : <l> : 0.95 [ 0.66; 1.25) . 100.0%
Heteregeneity: ) = 71.3%, ©° = 0.1184, p - 0.0003 -2 -1 o0 1 2
Test for subgroup dilferences (common effect): x° = 17.90, df = 1 {p < 0.0001)
Test for subgroup dilferences (random effects): x5 = 10.21, of = 1 (p = 0.0014)
Figura 5. Metaandlisis y forest plot. Dolor mas de 6 semanas.

Before After Standardised Mean Weight  Weight

Study Total Mean SD Total Mean Sb Difference SMD 95%-CIl (common) (random)

Grupo = Control
Massah, et al 2024 (1w) 20 43.50 3.8300 20 42.80 3.8300 — 0.18 [-0.44; 0.80) 6.9% 8.2%
S.Thomas, et al 2016 (1w) 26 39.30 4.6000 26 39.00 3.8300 i 0.07 [-0.47; 0.61] 9.0% 8.5%
Deniz, et al 2016 (2-4w) 23 40.36 5.6100 22 38.70 5.4400 +~— 0.30 [-0.29; 0.89] 1.7% 8.3%
Hsieh, et al 2025 (1w) 35 8.74 1.4200 28 8.64 53200 £ 0.03 [-0.47; 0.52) 10.8% 8.6%

-

[ ——

o

!

.+
38

Ceko, et al 2023 (2-4w) 30 27.30 49000 30 25.60 6.0000 0.31 [-0.20; 0.82] 10.3% 8.6%

Hsieh, et al 2025 (2-4w) 35 8.74 1.4200 25 7.43 3.1200 0.57 [0.05; 1.10] 9.7% 8.6%
Common effect model 169 151 0.24 [0.02; 0.47) 54.5% .
Random effects model 0.24 [0.02; 0.47) . 50.8%

Heterogeneity: I° = 0%, ©° = 0, p = 0.7334

Grupo = Experimental
Massah, et al 2024 (1w) 20 43.50 4.5700 20 37.90 4.0900 1.29 [0.61;1.98] 5.7% 8.0%
S.Thomas, et al 2016 (1w) 27 38.90 4.1000 26 37.90 4.0900 0.24 [-0.30; 0.78] 9.1% 8.5%
Deniz, et al 2016 (2-4w) 23 43.72 43200 22 29.56 4.0400 ——— 338 [2.46;4.31) 3.1% 7.1%

Hsieh, et al 2025 (2-4w) 35 10.12 5.2100 23 8.53 4.2200 1 0.33 [-0.20; 0.86] 9.5% 8.5%

Ceko, et al 2023 (2-4w) 31 27.00 49000 30 21.30 5.0000 —_ 1.15 [0.61;1.70) 9.0% 8.5%

Hsieh, et al 2025 (2-4w) 35 10.12 52100 22 7.70 3.5200 H— 0.52 [-0.02; 1.06] 9.1% 8.5%

Common effect model m 143 :O 0.84 [0.60; 1.08] 45.5% .

Random effects model - 1.11 [0.20; 2.03] . 49.2%

Heterogeneity: I° = 88%, ©° = 1.1989, p < 0.0001 :

Common effect model 340 294 ¢ 0.52 [0.35;0.68] 100.0% .

Random effects model < 0.66 [0.16; 1.16] . 100.0%
I T T 1

Heterogeneity: 1% = 80.7%, t° = 0.6847, p < 0.0001 -4 -2 0 2 4

Test for subgroup differences (common effect): 1’ =12.80, df = 1 (p = 0.0003)
Test for subgroup differences (random effects): x; = 3.28, df = 1 (p = 0.0701)

Figura 8. Metaanalisis y forest plot. Kinesiofobia 1- 4 semanas.
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Before After Standardised Mean

Study Total Mean SD Total Mean SD Difference SMD 95%-Cl Weight
Grupo = Control "

Eccleston, et al 2022 (20-24w) 12 44.30 5.9000 4 40.20 7.5000 R 0.65 [-0.50;1.81) 7.0%
Eccleston, et al 2022 (6-8w) 12 44.30 5.9000 8 43.10 8.5000 —_— 0.17 [-0.73; 1.07] 11.6%
Ceko, et al 2023 (6-8w) 30 27.30 4.9000 30 25.00 5.9000 —0—-— 0.42 [-0.09;0.94] 356%
Common effect model 54 42 = 0.40 [-0.02; 0.81] 54.2%
Heterogeneity: 12 = 0%, © = 0, p = 0.8012 5

Grupo = Experimental :

Eccleston, et al 2022 (20-24w) 11 39.50 4.4000 2 33.70 9.2000 ——-—-— 1.15 [-0.43;2.74) 3.7%
Eccleston, et al 2022 (6-8w) 11 39.50 4.4000 9 33.70 7.4000 [ — 0.98 [0.04;1.92] 10.6%
Ceko, et al 2023 (6-8w) 31 27.00 4.9000 30 21.10 5.2000 —— 1.17 [0.62;1.71] 31.5%
Common effect model 53 a1 P 1.12 [0.67; 1.57] 45.8%
Heterogeneity: 12 = 0%, © = 0, p = 0.9425 :

Common effect model 107 83 < 0.73 [0.43; 1.04] 100.0%
Heterogeneity: I = 15.5%, 1° = 0.0184, p = 0.3143 UL J

Test for subgroup differences: xf =536, df = 1 (p = 0.0207) -2 -1 0 1
Figura 7. Metaanalisis y forest plot. Kinesiofobia mas de 6 semanas.

Before After Standardised Mean Weight  Weight

Study Total Mean SD Total Mean SD Difference SMD 95%-Cl (common) (random)
Grupo = Control [

Hsieh, et al 2025 (1w) 35 25.40 151000 30 26.40 18.2000 B -0.06 [-0.55; 0.43] 6.2% 51%
S.Thomas, etal 2016 (1w) 26 5.30 3.9000 26 520 3.4100 : 0.03 [-0.52; 0.57] 5.0% 5.0%
Wagqar, et al 2022 (1w) 45 65.08 8.9400 42 57.60 8.4700 0.86 [0.42; 1.30] 1.7% 5.1%
Wagqar, et al 2022 (2w) 45 65.08 8.9400 42 49.64 8.4400 = 1.77 [1.28;2.27) 6.0% 5.0%
Deniz, et al 2016 (2w) 23 26.10 11.0300 22 21.05 9.9400 o 0.48 [-0.11; 1.07] 4.2% 5.0%
Hsieh, et al 2025 (2w) 35 25.40 15.1000 28 26.20 20.1000 = -0.05 [-0.54; 0.45] 6.0% 5.0%
Ceko, et al 2023 (4w) 30 10.50 4.2000 30 12.20 5.9000 = -0.33 [-0.84; 0.18] 5.7% 5.0%
Fatoye, et al 2022 (4w) 29 21.12 10.6800 24 12.67 56100 |-— 0.96 [0.39; 1.54] 4.5% 5.0%
Hsieh, et al 2025 (4w) 35 25.40 15.1000 25 25.80 19.4000 = -0.02 [-0.54; 0.49] 5.6% 5.0%
Wagqar, et al 2022 (4w) 45 65.08 8.9400 42 40.56 8.5900 o= 2.79 [2.20;3.39] 4.2% 5.0%
Common effect model 348 mn & 0.59 [0.43; 0.76] 55.2% ;
Random effects model > 0.64 [0.03; 1.25] 50.3%
Heterogeneity: I* = 92%, T = 0.9010, p < 0.0001 ¢

Grupo = Experimental

Hsieh, et al 2025 (1w) 35 23.50 19.7000 27 11.30 11.3000 - 0.74 [0.22;1.25] 5.5% 5.0%
S.Thomas, etal 2016 (1w) 27 4.80 3.0000 26 4.40 3.4000 = 0.12 [-0.41; 0.66] 51% 5.0%
Wagqar, et al 2022 (1w) 45 69.16 9.1300 42 52.64 8.3800 i 1.88 [1.38;2.39) 5.8% 5.0%
Wagqar, et al 2022 (2w) 45 69.16 9.1300 42 35.56 8.1900 - 3.87 [3.15; 4.58) 29% 4.9%
Deniz, et al 2016 (2w) 23 20.72 7.2200 22 16.90 5.4500 - 0.60 [-0.00; 1.19] 41% 5.0%
Hsieh, et al 2025 (2w) 35 23.50 19.7000 23 17.50 17.5000 - 0.32 [-0.21; 0.85) 5.3% 5.0%
Ceko, et al 2023 (4w) 31 11.40 52000 30 7.70 4.1000 - 0.79 [0.27;1.31] 5.4% 5.0%
Fatoye, et al 2022 (4w) 28 14.23 94100 22 6.73 6.0500 * 0.92 [0.34; 1.51] 4.3% 5.0%
Hsieh, et al 2025 (4w) 35 23.50 19.7000 22 15.60 15.6000 = 0.43 [-0.11; 0.97] 5.1% 5.0%
Wagqar, et al 2022 (4w) 45 69.16 9.1300 42 16.04 6.8200 : —=— 6.56 [5.49;7.63] 1.3% 46%
Common effect model 349 298 % 1.11 [0.93; 1.29] 44.8% »
Random effects model <= 1.59 [0.34; 2.85] 49.7%
Heterogeneity: /2 = 95.5%, t% = 3.9800, p < 0.0001 :

Common effect model 697 609 b 0.82 [0.70; 0.95]  100.0% :
Random effects model < 1.11 [0.40; 1.81] 100.0%

I Ll 1 I 1 1

Heterogeneity: I = 94.2%, t° = 2.5008, p < 0.0001
Test for subgroup differences (common effect): xz =17.07. df = 1 (p < 0.0001)
Test for subgroup differences (random effects): z7 = 1.80, df = 1 (p = 0.1793)

-6 -4 -2 0 2 4 6

Figura 4. Metaanalisis y forest plot. Discapacidad 1- 4 semanas.

15




Before After Standardised Mean Weight  Weight

Study Total Mean SD Total Mean sD Difference SMD 95%-Cl (common) (random)
Grupo = Control |
Ceko, et al 2023 (10-20w) 30 10.50 4.2000 30 10.30 7.2000 —f—‘ 0.03 [-0.47; 0.54] 12.7% 10.1%
Hsieh, et al 2025 (10-20w) 35 25.40 151000 25 24.60 20.5000 —— 0.05 [-0.47: 0.56] 12.4% 10.0%
Eccleston, et al 2022 (10-20w) 12 38.20 9.4000 4 31.30 12.8000 —f—o— 0.67 [-0.48:1.83] 2.4% 51%
Eccleston, et al 2022 (6-8w) 12 38.20 9.4000 8 38.50 16.2000 —4|-—~— -0.02 [-0.92; 0.87) 4.1% 6.8%
Ceko, et al 2023 (6-8w) 30 10.50 4.2000 30 10.10 6.4000 —— 0.07 [-0.43; 0.58] 12.7% 10.1%
Fatoye, et al 2022 (6-8w) 29 21.12 106800 24 6.75 5.0600 —#— 1.67 [1.04;2.30] 8.2% 9.0%
Common effect model 148 121 < 0.33 [0.08; 0.58] 52.4% 5
Random effects model e 0.39 [-0.15; 0.94] . 51.2%
Heterogeneity: /° = 77%, ©° = 0.3367, p = 0.0006 ;

= Experimental
Ceko, et al 2023 (10-20w) 31 11.40 52000 30 6.30 3.6000 — 1.14 [0.59; 1.68]) 11.1% 9.8%
Hsieh, et al 2025 (10-20w) 35 23.50 19.7000 22 14.60 14.6000 . 0.50 [-0.04; 1.04] 11.1% 9.8%
Eccleston, et al 2022 (10-20w) 11 34.80 11.0000 2 29.10 17.2000 -—-—"— 0.49 [-1.03; 2.01] 1.4% 3.6%
Eccleston, et al 2022 (6-8w) 11 34.80 11.0000 9 28.80 15.6000 — 0.45 [-0.44; 1.35] 41% 6.8%
Ceko, et al 2023 (6-8w) 31 11.40 52000 30 7.20 3.9000 **— 0.91 [0.38; 1.44) 11.7% 9.9%
Fatoye, et al 2022 (6-8w) 28 1423 94100 22 354 3.5300 o 1.44 [0.81:2.07] 8.2% 9.0%
Common effect model 147 115 < 0.91 [0.64; 1.17] 47.6% .
Random effects model = 0.90 [0.59; 1.21] 48.8%
Heterogeneity: I = 27.8%, t° = 0.0395, p = 0.2261 !
Common effect model 295 236 S 0.60 [0.42;0.78]  100.0%
Random effects model > 0.63 [0.29; 0.96] 100.0%

I 1 1

Heterogeneity: I7 = 71.5%, ©° = 0.2244, p < 0.0001 -2 0 1 2

Test for subgroup differences (common effect): x’ =9.90,df =1 (p = 0.0017)
Test for subgroup differences (random effects): 3 = 2.50, df = 1 (p = 0.1142)

Figura 3. Metaanalisis y forest plot. Discapacidad mas de 6 semanas.
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5. DISCUSION

5.1 Respecto al dolor

Las revisiones sistematicas mas recientes sefialan reducciones de dolor estadisticamente significativas
con RV, aunque de magnitud moderada: Henriquez-Jurado et al. (SMD = 0.60) ° y Kumar et al. (SMD
=~ 0.60) ?°; Li et al. observaron un SMD de 1,10 en intervenciones > 6 semanas **. Otra sintesis mostrd
un beneficio adicional cuando se emplean dispositivos inmersivos (SMD = 0.40) 3!, mientras que la guia

NICE recomienda combinar ejercicio y distraccion cognitiva para optimizar la analgesia 2.

Con 901 participantes, nuestro andlisis confirma descensos estadisticamente significativos superiores a

los trabajos previos.

Entre la primera semana y la cuarta, la VR alcanz6é un SMD de 2.51 frente a 1.08 en los controles; el
estimador global (SMD =1.78) fue significativo y supera ampliamente el MCID de 2 cm EVA / 2 puntos

NPRS 3,

A mas de 6 semanas, la ventaja se mantuvo (SMD = 1,44 vs 0,73; global = 0,95). Protocolos de
exergaming intensivo en deportistas duplicaron la reduccién alcanzada por sus comparadores activos *°,
16 mientras que en contextos clinicos se registraron descensos sustanciales tras 6-12 sesiones 1°, 2. El
programa domiciliario EaseVRx mantuvo un alivio del 30-40 % del dolor a los 3 meses %; la terapia
inmersiva DTxP % y la VRNT 2’ mostraron resultados comparables, esta Gltima con cambios en la
conectividad somatomotora-prefrontal. El Gnico estudio sin diferencias significativas fue el de Thomas
et al., con sdlo tres sesiones 22, lo que subraya la necesidad de una dosis minima de al menos 2

sesiones/semana, de 20 min, por 4 0 mas semanas).

En los ensayos breves la analgesia se relaciond principalmente con la distraccion multisensorial
(combinacidn de estimulos visuales, auditivos y propioceptivos que capta la atencion y desplaza el foco
fuera del dolor) 22,24, Cuando la exposicion se prolongd por 4 0 mas semanas, la VR afiadié dos procesos
clave: un reaprendizaje sensoriomotor (normaliza la representacién cortical y desactiva la sefial de
amenaza), mediante la practica repetida de movimientos previamente dolorosos con feedback en tiempo

real 1°2° y una modulacién neuroendocrina (descensos de cortisol y ACTH y en la reduccién de
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citocinas proinflamatorias) cambios que atendan la sensibilizacion central y la reactividad al estrés ',
20 Esta conjuncion de mecanismos explica que el beneficio se mantenga estable a medida que desciende
la heterogeneidad y concuerda con la mayor conectividad somatomotora-prefrontal descrita por Ceko

2 "indicio de reorganizacion de las redes centrales del dolor.

5.2 Respecto a la kinesiofobia
Las revisiones previas informan reducciones discretas del miedo al movimiento con realidad virtual

(VR): Henriquez-Jurado et al. reportaron un SMD = 0.38 (IC 95 % 0.12-0.64) °, mientras que Kumar et
al. y Li et al. hallaron valores de 0.44 (IC 95 % 0.18-0.70) ® y 0.46 (IC 95 % 0.24-0.69) *,
respectivamente. El cambio minimo clinicamente importante (MCID) aceptado para la escala TSK-17
es una reduccion > 6 puntos >4, y para la subescala de actividad fisica de la FABQ, una reduccion de >
2-3 puntos .

En nuestros trece ensayos con TSK-17 la VR consiguid, entre la primeray la cuarta semana, reducciones
consistentes de 7-10 puntos en los protocolos inmersivos continuos *7, mientras que los controles
apenas disminuyeron 1-3 puntos. En entornos clinicos, programas de 6-12 sesiones lograron descensos
intermedios de 4-6 puntos %%,

Cuando el seguimiento se amplia a mas de 6 semanas, la ventaja de la VR se mantiene: EaseVRx
conserva un alivio medio de 6-7 puntos a los 3 meses ?*; la terapia DTxP reduce la TSK = 5 puntos a
los 5 meses %; y el exergaming prolongado de Nambi mantiene caidas de 9-10 puntos a los 6 meses 2.
El ensayo VRNT corroboré la estabilidad clinica y, mediante MRI, mostré6 un aumento de la
conectividad somatomotora-prefrontal que sugiere un sustrato neural de la mejora %’.

Los dos estudios con FABQ (%) registraron descensos de 2.8 y 3.1 puntos respectivamente, valores

que alcanzan el MCID de esa escala.

A diferencia del dolor, donde la distraccion sensorial basta para un alivio inmediato, la reduccién de la
kinesiofobia requiere exposicion progresiva y reestructuracion cognitiva. Durante las primeras sesiones,
la inmersidn crea un entorno virtual seguro que devalGa la amenaza asociada al movimiento; ello

favorece un “ensayo sin miedo” y rompe la anticipacion catastrofista 2224, A partir de la segunda-tercera
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semana, la VR exige ejecucion activa de patrones motores con feedback visual en tiempo real, lo que
incrementa la autoeficacia y consolida la nueva memoria motriz libre de miedo >, Este aprendizaje se
acompafia de adaptaciones fisiologicas: descensos de cortisol y ACTH, lo que indica una menor
activacion del eje HPA Y, y la reduccién de citocinas pro-inflamatorias sugiere un entorno menos
sensibilizado 2. Ceko et al. comprobaron que la caida de la TSK mediaba la mejoria del dolor y se
asociaba a una reorganizacion funcional prefrontal-somatomotora ', fortaleciendo la hip6tesis de una

recalibracion central de la amenaza.

El beneficio fue mayor con la utilizacion de dispositivos altamente inmersivos (cascos HMD o CAVE)
que con plataformas 2-D tipo Wii-Fit 5172, Asimismo, los ensayos que alcanzaron una dosis minima
de 2 sesiones/semana, 20 minutos y 4 semanas mostraron mejoras sostenibles 202%2%; intervenciones
muy breves, como las tres sesiones descritas por Thomas 2?2, generaron solo descensos transitorios.
Frente a la exposicion graduada convencional = 3—4 puntos de mejora en la TSK *¢ la VR duplica la
magnitud de la ganancia, lo que respalda su utilidad especifica para romper el ciclo miedo-evitacion en

la lumbalgia cronica inespecifica.

5.3 Respecto a la discapacidad
Once ensayos evaluaron la discapacidad con tres cuestionarios diferentes: el ODI 5192 |a version

modificada del mismo (mODI) 161720y e] RMDQ-24 3%,

A corto plazo (£ 4 semanas) la utilidad funcional mejoré de manera clinicamente y estadisticamente
significativa en casi todos los estudios:

En la escala ODI Yilmaz redujo 14 puntos (del 42 + 9 al 28 + 8; p < 0.01) *°; Afzal baj6 13 puntos (47
+11a34+10; p <0.001) % Hsieh registro 12 puntos de descenso (40 + 8 — 28 = 7; p < 0.01)%.

En la mODI Nambi et al. En sus estudios de los afios 2020, 2021 y 2023 informaron caidas de 18-20
puntos (= 35 % de mejora sobre la linea basal) en futbolistas universitarios tras cuatro semanas de

exergaming 1617:20,

19



En la RMDQ-24 Garcia et al. observd una reduccién de 6.4 puntos al completar ocho semanas de
EaseVRx (IC 95 % —8.1 a—4.7; p < 0.001) %; Eccleston inform6 7 puntos de descenso tras su programa
inmersivo de seis semanas (p < 0.01) .

Todos estos valores superan los MCID propuestos por Ostelo et al. una reduccién minima de 10 puntos
o0 del 30 % en ODI/mQODI, o de al menos 5 puntos en RMDQ . El (inico estudio sin cambio clinico fue
el de Thomas, que aplico solo tres sesiones de “dodgeball” virtual y no alcanzo6 el umbral de 10 puntos
en ODI 2,

A partir de las 6 semanas, la ventaja de la VR persistié con mejorias funcionales sostenidas en EaseVRX
23 DTXP %y en el exergaming prolongado?, mientras que la intervencién breve de Thomas no alcanzé
el MCID %,

Comparada con la sintesis de Brea-Gomez %, la presente revision muestra una mejora funcional mas de
tres veces mayor a corto plazo y mas del doble a medio plazo: SMD agrupado de 1.59 frente a 0.45 en
Brea-Gomez, y 0.91 frente a 0.39, respectivamente. Este contraste probablemente se deba a la mayor
proporcidn de estudios inmersivos y a la garantia de una dosis terapéutica suficiente ( 2 sesiones/semana,
de al menos 20 min, durante 4 semanas). Estos datos avalan la VR como complemento eficaz para
acelerar la recuperacién funcional en lumbalgia crénica inespecifica, aunque la evidencia sigue limitada
por el sesgo masculino, los tamafios muestrales modestos y la escasez de seguimientos por mas de 6

meses.

En este metaanalisis, tuvimos que excluir 5 articulos por ser outliers. A pesar de esto, estos estudios
ofrecen informacién clinicamente relevante. En dolor, los descensos superaron los 4 puntos en NPRS
tras cuatro semanas de exergaming intensivo en futbolistas universitarios 82!, En kinesiofobia, se
observaron reducciones de 10 a 12 puntos en la TSK, junto con normalizacién de cortisol y ACTH 72,
En discapacidad, las mejoras oscilaron entre 18 y 20 puntos en mODI, sostenidas hasta seis meses
después de la intervencion .

Todos los ensayos compartieron un patron intensivo de intervencion (3 sesiones por semana con por lo
menos 20 minutos de entrenamiento durante 4 semanas), aplicados en sujetos jovenes fisicamente
activos.
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Aunque estadisticamente atipicos, sus resultados refuerzan cualitativamente la hipétesis de que la VR
inmersiva, aplicada con suficiente dosis y en poblaciones adecuadas, genera efectos clinicamente
importantes en dolor, miedo al movimiento y funcién, mediante mecanismos que van més alla de la

distraccién sensorial, lo que puede servir de guia para futuros protocolos terapéuticos.
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6. LIMITACIONES
La evidencia analizada presenta limitaciones relevantes. La calidad metodoldgica fue en general

moderada (mediana PEDro 5/10), con riesgo de sesgo en la mayoria de estudios. Predominé la inclusién
de varones, lo que limita la generalizacion a otras poblaciones. Los seguimientos fueron
mayoritariamente cortos (< 6 meses), dificultando valorar la sostenibilidad de los efectos. La
variabilidad en los dispositivos, desde consolas 2D hasta sistemas inmersivos, introduce heterogeneidad
en los resultados *. Finalmente, se tuvieron que excluir del metaanélisis varios estudios con efectos
extremos 16182021 "o que podria subestimar el impacto en determinadas poblaciones. Futuros ensayos
con mayor rigor metodolégico, diversidad muestral y seguimiento a largo plazo son necesarios para

consolidar la evidencia.
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7. CONCLUSION
En conjunto, la VR demuestra ser una herramienta eficaz y segura en el abordaje multimodal de la

lumbalgia crénica inespecifica, con efectos clinicamente relevantes en dolor, kinesiofobia vy
discapacidad. Los beneficios fueron mayores con intervenciones de al menos 4 semanas, aplicadas con
dispositivos inmersivos y frecuencia suficiente (> 2 sesiones/semana, > 20 min). Aunque cinco estudios
fueron excluidos del metaandlisis por comportarse como outliers, su andlisis cualitativo refuerza la
evidencia, al mostrar mejoras clinicas intensas y cambios en marcadores hormonales e inflamatorios.
Estos resultados respaldan su incorporacién en fisioterapia y subrayan la necesidad de futuros ensayos
con mayor calidad metodoldgica, poblaciones méas diversas y seguimientos prolongados para consolidar

su eficacia.

Declaracion de disponibilidad de datos.

Los conjuntos de datos utilizados y/o analizados durante el estudio actual estan disponibles, previa
consulta y seran facilitados a través del autor de correspondencia.

Contribuciones de autor.

EJG disefid el estudio, realizo las busquedas bibliogréaficas EJG y GSC seleccionaron los estudios, EJG
extrajo los datos y junto JVS completaron los analisis estadisticos. EJG y JVT revisaron el manuscrito.
Todos los autores contribuyeron y aprobaron la version.

Financiacion.

Este estudio no recibié ninguna subvencidn especial de agencias de financiacién de los sectores pablico,
comercial o sin fines de lucro.

Conflicto de intereses.

Los autores declaran que la investigacion se realiz6 en ausencia de cualquier relacion comercial o

financiera que pudiera interpretarse como un potencial conflicto de interés.
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9. ANEXOS

Anexo 1
Lista de verificacion PRISMA 2020.

Seccion/tema Item n.° | Item PRISMA 2020 Donde se informa
TITULO 1 Identifica el informe como revision | Portada
sistemdtica y metaanalisis
RESUMEN 2 Resumen estructurado conforme a | Resumen (pags. 1-2)
PRISMA 2020
INTRODUCCION | 3 Justificacion 1. Introduccion
(pag. 3)
4 Objetivos 2. Objetivos (pag. 5)
METODOS 5 Criterios de elegibilidad 3.3 (pag. 6)
6 Fuentes de informacion 3.2 (pag. 6)
7 Estrategia de busqueda completa Anexo 3 (pag. 49)
8 Proceso de seleccion de estudios 3.4 (pag. 7)
9 Proceso de extraccion de datos 3.4 (pag. 7)
10a ftems de datos: variables de | 3.5 (pag. 7)
resultado
10b Otros items de datos 4.2; Tabla 2
(pags. 10-11)
11 Evaluacion del riesgo de sesgo en | 3.6 (pag. 8) + Tabla 3
los estudios (pag. 12)
12 Medidas de efecto 3.7 (pag. 8)
13a M¢étodos para agrupar estudios 3.7 (pag. 8)
13b M¢étodos para preparar datos 3.7 (pag. 8)
13¢ Métodos para explorar | 3.7 (pag. 8)
heterogeneidad
13d M¢étodos de metaanalisis 3.7 (pag. 8)
13e Métodos de sensibilidad/subgrupos | 5.4 (pag. 17)
13f Presentacion de los resultados Figuras 3-8 (Anexo 5,
pag. 53-)
14 Evaluacioén de sesgo de publicacién | No informado
15 Evaluaciéon de la certeza de la | No informado
evidencia (GRADE)
RESULTADOS 16a Seleccién de estudios 4.1 (pag. 10) +
Figural (Anexo 4,
pag. 51)
16b Estudios excluidos con motivo Figural (Anexo 4,
pag. 51)
17 Caracteristicas de los estudios | 4.2 + Tabla 2
incluidos (pags. 10-11)
18 Riesgo de sesgo de los estudios 44  (pag.12) +
Figura 2 / Tabla 3
19 Resultados de estudios individuales | Tabla 2 y Figuras 3-8
(Anexo 5, pag. 53-)
20a Resultados de sintesis 4.5 (pag. 13)
20b Medidas de heterogeneidad vy | Forest plots (Anexo 5,
consistencia pag. 53-)
20c Resultados de andlisis adicionales | 5.4 (pag. 17)
21 Sesgo de reporte entre estudios No evaluado
22 Certeza de la evidencia No evaluado
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DISCUSION 23a Interpretacion general 5. Discusion
(pégs. 14-17)
23b Limitaciones de la evidencia 6. Limitaciones
(pag. 18)
23¢ Limitaciones del proceso de | 6. Limitaciones
revision (pég. 18)
23d Implicaciones para | 7. Conclusion
practica/investigacion (pag. 19)
OTRA 24a Registro de la revision 3.1 (pag. 6)
INFORMACION
24b Disponibilidad del protocolo 3.1 (pag. 6)
24c Enmiendas al protocolo No hay enmiendas
25 Apoyo financiero Financiacion
(pag. 19)
26 Declaracion de intereses Conlflicto de intereses
(pag. 19)
27 Disponibilidad de datos, cddigo y | Declaracion de
otros materiales disponibilidad
(pag. 19)
Lista de verificaciéon PRISMA 2020 para resimenes estructurados.

Seccion/tema item n.° | Item de la lista de verificacion .Cumple?

TITULO 1 Titulo: Identifique el informe o | Cumple
publicacién como una revision sistematica.

ANTECEDENTES |2 Objetivos: Proporcione una declaracion | Cumple
explicita de los principales objetivos o
preguntas que aborda la revision.

METODOS 3 Criterios de elegibilidad: Especifique los | Cumple
criterios de inclusion y exclusion de la
revision.

4 Fuentes de informacion: Especifique las | Cumple
fuentes de informacion utilizadas y la
fecha de la ultima bsqueda.

5 Riesgo de sesgo de los estudios | Cumple
individuales: Especifique los métodos
utilizados para evaluar el riesgo de sesgo.

6 Sintesis de los resultados: Especifique los | No cumple
métodos utilizados para presentar y
sintetizar los resultados.

RESULTADOS 7 Estudios incluidos: Numero total de | Cumple
estudios y participantes y resumen de
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8 Sintesis de los resultados: Presente los | Cumple
resultados de los desenlaces principales
con estimador y IC.

DISCUSION 9 Limitaciones de la evidencia: Breve | Cumple
resumen de las limitaciones (riesgo de
sesgo, heterogeneidad, imprecision).

10 Interpretacion: Interpretacion general de | Cumple

los resultados y sus
importantes.

implicaciones
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OTROS 11 Financiacion:  Fuente principal de | No cumple
financiacion de la revision.
12 Registro: Nombre y nimero de registro. Cumple
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Anexo 2

Tabla-resumen del proceso de blisqueda inicial y registros obtenidos, con y sin filtros adicionales.

PALABRAS CLAVE
1 | Chronic Pain 6 | Active Video Gaming
2 | Back Pain 7 | Low back pain
3 | Virtual Reality 8 | kinesiofobia
4 | Pain 9 | Discapacidad
5 | Exergaming 1
0

LIMITES

ECAs

REVISIONES SISTEMATICAS

TEXTO COMPLETO

REGISTROS
B;;if ODSE REFERENCIA ECUACION DE BUSQUEDA FILTROS COMEI;TARIO
OBTENIDOS
("Chronic Pain"[MeSH Terms] OR "Chronic Pain"[Title/Abstract]) OR ("Low Back 18.650 ECAS Resultados
POBLACIO | Pain"[MeSH Terms] OR "Low Back Pain"[Title/Abstract]) OR  ("Neck N 11,547 ECAS
puBMED | N Pain"[MeSH Terms] OR "Neck Pain"[Title/Abstract]) OR ("Thoracic )
Vertebrae"[MeSH Terms] OR "Thoracic Vertebrae"[Title/Abstract]) OR ("Cervical RS 7.103 RS
il Vertebrae"[MeSH Terms] OR "Cervical Vertebrae"[Title/Abstract]) OR
+
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("Lumbar Vertebrae"[MeSH Terms] OR "Lumbar vertebrae"[Title/Abstract]) OR FULL

("Musculoskeletal ~ Pain"[MeSH  Terms] OR  "Musculoskeletal = Back TEXT

Pain"[Title/Abstract] OR "Musculoskeletal Pain"[Title/Abstract])

("Back Pain"[MeSH Terms] OR "Back Pain"[Title/Abstract]) OR ("Low Back 7.798 ECAS Resultados

Pain"[MeSH Terms] OR "Low Back pain"[Title/Abstract])) OR  ("Back

Pains"[Title/Abstract]) OR * 4.815 ECAS

| ("Pain, Back"[Title/Abstract]) OR ("Pains, Back"[Title/Abstract]) OR  ("Back RS 2983 RS

;OBLACIO Ache"[Title/Abstract]) OR n

("Ache, Back"[Title/Abstract]) OR ("Aches, Back"[Title/Abstract]) OR ("Back FULL
#2 Aches"[Title/Abstract]) ~ OR ("Backache"[Title/Abstract]) ~ OR TEXT

("Backaches"[Title/Abstract]) OR ("Back Pain with Radiation"[Title/Abstract])

OR ("Back Pain without Radiation"[Title/Abstract]) OR  ("Vertebrogenic

Pain"[Title/Abstract]) OR ("Vertebrogenic Pain Syndromes"[Title/Abstract]) OR

("Spinal Pain"[Title/Abstract])

("Back Pain"[MeSH Terms] OR "Back Pain"[Title/Abstract] OR "Back 7.683 ECAS Resultados

Pains"[Title/Abstract] OR  "pain  back"[Title/Abstract] OR  "pains

back"[Title/Abstract] OR  "Back  Ache"[Title/Abstract] OR  "ache * 4.752 ECAS
POBLACIO | back"[Title/Abstract] OR  "aches  back"[Title/Abstract] = OR  "Back RS 2.931 RS
N#4Y 6 Aches"[Title/Abstract] OR "Backache"[Title/Abstract] OR

"Backaches"[Title/Abstract] OR "Back Pain with Radiation"[Title/Abstract] OR +

"Back  Pain  without Radiation"[Title/Abstract] OR  "Vertebrogenic FULL

Pain"[Title/Abstract] OR "Vertebrogenic Pain Syndromes"[Title/Abstract]) TEXT

("Neck Pain"[MeSH Terms] OR "Neck Pain"[Title/Abstract] OR "Neck 1.374 ECAS Resultados

Pains"[Title/Abstract] OR  "pain  neck"[Title/Abstract] OR  "pains
POBLACIO | neck"[Title/Abstract] OR "Neckache"[Title/Abstract] OR - 1374 ECAS
N #5 "Neckaches"[Title/Abstract] OR "Cervical Pain"[Title/Abstract] OR "Cervical RS

Pains"[Title/Abstract] OR  "pain cervical"[Title/Abstract] OR  "pains

J’_

cervical"[Title/Abstract] OR "Cervicalgia"[ Title/Abstract] OR
"Cervicalgias"[Title/Abstract] OR "Cervicodynia"[Title/Abstract] OR
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"Cervicodynias"[Title/Abstract] OR "Neck Ache"[Title/Abstract] OR "ache
neck"[Title/Abstract] = OR  "aches  neck"[Title/Abstract] OR  "Neck
Aches"[Title/Abstract] OR "Anterior Cervical Pain"[Title/Abstract] OR "Anterior
Neck Pain"[Title/Abstract] OR "neck pain anterior"[Title/Abstract] OR "Posterior
Cervical Pain"[Title/Abstract] OR "Posterior Neck Pain"[Title/Abstract] OR "neck
pain posterior"[Title/Abstract]) AND ((fha[Filter]) AND (clinicaltrial[Filter]))

FULL
TEXT

POBLACIO
N #7

("Back Pain"[MeSH Terms] OR "Back Pain"[Title/Abstract] OR "Back
Pains"[Title/Abstract] OR  "pain  back"[Title/Abstract] = OR  "pains
back"[Title/Abstract] OR  "Back  Ache"[Title/Abstract] OR  "ache
back"[Title/Abstract] = OR  "aches  back"[Title/Abstract] = OR  "Back
Aches"[Title/Abstract] OR "Backache"[Title/Abstract] OR
"Backaches"[Title/Abstract] OR "Back Pain with Radiation"[Title/Abstract] OR
"Back  Pain  without Radiation"[Title/Abstract] = OR  "Vertebrogenic
Pain"[Title/Abstract] OR "Vertebrogenic Pain Syndromes"[Title/Abstract]) OR
("Low Back Pain"[MeSH Terms] OR "Low Back Pain"[Title/Abstract]) OR ("Back
Pain, Low"[Title/Abstract]) OR ("Low Back Pains"[Title/Abstract]) OR ("Pain,
Low Back"[Title/Abstract]) OR ("Pains, Low Back"[Title/Abstract]) OR ("Low
Back Ache"[Title/Abstract]) OR ("Ache, Low Back"[Title/Abstract]) OR ("Low
Backache"[Title/Abstract]) OR ("Lower Back Pain"[Title/Abstract]) OR ("Back
Pain, Lower"[Title/Abstract]) OR ("Lower Back Pains"[Title/Abstract]) OR ("Pain,
Lower Back"[Title/Abstract]) OR ("Pains, Lower Back'"[Title/Abstract]) OR
("Lumbago"[Title/Abstract]) OR ("Low Back Pain, Mechanical"[Title/Abstract])
OR ("Mechanical Low Back Pain"[Title/Abstract]) OR ("Low Back Pain,
Postural"[ Title/Abstract]) OR ("Postural Low Back Pain"[Title/Abstract]) OR
("Low Back Pain, Recurrent"[Title/Abstract])) OR ("Recurrent Low Back
Pain"[ Title/ Abstract])

7.695

ECAS

RS

FULL
TEXT

Resultados
4.760 ECAS
2.935 RS

INTERVEN
CION #1

("Exercise Therapy"[MeSH Terms] OR "Therapeutic Exercise"[Title/Abstract])
OR ("Resistance Training"[MeSH Terms]) OR ("Aerobic
Training"[ Title/Abstract])

OR ("Range of Motion, Articular"[MeSH Terms] OR "Mobility
Exercises"[ Title/ Abstract]) OR ("Posture"[MeSH Terms] OR "Postural

32.943

ECAS

RS

Resultados
25.779 ECAS
7.164 RS

32




Exercises"[Title/Abstract]) OR ("Hydrotherapy"[MeSH Terms] OR "Aquatic
Therapy"[Title/Abstract] OR "Water-Based Exercise"[Title/Abstract])

FULL
TEXT

INTERVEN
CION #2

("Exercise Therapy"[MeSH Terms] OR "Therapeutic Exercise"[ Title/Abstract]) OR
("Resistance Training"[MeSH Terms]) OR (" Aerobic Training"[Title/Abstract]) OR
("Endurance Training"[MeSH Terms] OR "Endurance Training"[Title/Abstract])
OR ("Muscle Stretching Exercises"[MeSH Terms] OR "Muscle Stretching
Exercises"[Title/Abstract]) OR ("Plyometric Exercise"[MeSH Terms] OR
"Plyometric Exercise"[Title/Abstract])

23.157

Resultados
19.927 ECAS
3.230 RS

INTERVEN
CION #3

("Exercise Therapy"[MeSH Terms] OR "Exercise Therapy"[Title/Abstract]) OR
("Blood Flow Restriction Therapy"[MeSH Terms] OR "Blood Flow Restriction
Therapy"[Title/Abstract]) OR ("Endurance Training"[MeSH Terms] OR
"Endurance Training"[ Title/Abstract]) OR

("Motion Therapy, Continuous Passive"[MeSH Terms] OR "Motion Therapy,
Continuous Passive"[Title/Abstract]) OR

("Muscle Stretching Exercises"[MeSH Terms] OR "Muscle Stretching
Exercises"[Title/Abstract]) OR ("Plyometric Exercise"[MeSH Terms] OR
"Plyometric exercise"[Title/Abstract]) OR ("Resistance Training"[MeSH Terms]
OR "Resistance  Training"[Title/Abstract]) OR ("Rehabilitation
Exercise"[Title/Abstract]) OR  ("Exercise, Rehabilitation"[Title/Abstract]) OR
("Exercises, Rehabilitation"[ Title/Abstract]) OR ("Rehabilitation
exercises"[Title/Abstract]) OR ("Therapy, Exercise"[Title/Abstract]) OR ("Exercise
Therapies"[Title/Abstract]) OR ("Therapies, Exercise"[Title/Abstract]) OR
("Remedial Exercise"[Title/Abstract]) OR ("Exercise, Remedial"[Title/Abstract])
OR ("Remedial Exercises"[Title/Abstract])

24.457

ECAS

RS

FULL
TEXT

Resultados
18.554 ECAS
5.903

INTERVEN
CION #4

("Exercise Movement Techniques"[MeSH Terms] OR "Exercise Movement
Techniques"[Title/Abstract]) OR ("Pilates-Based Exercises"[Title/Abstract]) OR
("Exercises, Pilates-Based"[ Title/Abstract]) OR ("Pilates Based

3.624

ECAS

Resultados

2.598 ECAS
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Exercises"[Title/Abstract]) OR ("Pilates Training"[Title/Abstract]) OR ("Training, RS 1.026 RS
Pilates"[ Title/Abstract]) N
FULL
TEXT
INTERVEN | ("head movements"[MeSH Terms] OR ("head"[All Fields] AND "movements"[All 1.987 ECAS Resultados
CION #5 Fields]) OR "head ts"
ields]) ead movements N 1915 ECAS
RS 772 RS
+
FULL
TEXT
INTERVEN | ("Virtual Reality"[MeSH Terms] OR "Virtual Reality Therapy"| Title/Abstract] OR
CION #6 "Exergaming"[ Title/Abstract] OR
"Virtual ~ Reality  Exercise"[Title/Abstract] OR "Exercises,  Virtual
Reality"[Title/Abstract] OR  "Exercise, Virtual Reality"[Title/Abstract] OR
"Virtual Reality Exercises"[Title/Abstract] OR "Active Video
Gaming"[Title/Abstract] OR  "Active-Video Gaming"[Title/Abstract] OR
"Exergames"[Title/Abstract] OR "Exergame"|[Title/Abstract])
RESULTAD | ("Chronic Pain"[MeSH Terms] OR "Chronic Pain"[Title/Abstract] OR 12.884 ECAS Resultados
OS #1 "Pain"[MeSH Terms] OR Pain"[Title/Abstract] OR "Low Back Pain"[MeSH N 8.285ECAS
Terms] OR "Low Back Pain"[Title/Abstract] OR "Neck Pain"[MeSH Terms] OR )
"Neck Pain"[Title/Abstract] OR "Thoracic Vertebrae"[MeSH Terms] OR "Thoracic RS 4599 RS
Vertebrae"[Title/Abstract] OR "Cervical Vertebrae"[MeSH Terms] OR "Cervical
Vertebrae"[Title/Abstract] OR "Lumbar Vertebrae"[MeSH Terms] OR "Lumbar +
Vertebrae"[Title/Abstract]) AND ("Quality of Life"[MeSH Terms] OR "Quality of FULL
Life"[Title/Abstract]) TEXT
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RESULTAD | ("Pain Management"[MeSH Terms] OR "Pain Management"[Title/Abstract] OR 10.002 ECAS Resultados
OS #2 "Management, Pain"[Title/Abstract] OR "Pain Managements"[Title/Abstract])
+ 6557 ECAS
RS 3445 RS
+
FULL
TEXT
LIMITACIO | Solo he utilizado articulos publicados en los ultimos 5 afios, solo he utilizado
NES ensayos clinicos.
FORMULA | ("Chronic Pain"[MeSH Terms] OR "Chronic pain"[Title/Abstract]) OR ("Low 980 ECAS Resultados
COMPLETA | Back Pain"[MeSH Terms] OR "Low Back Pain"[Title/Abstract]) OR ("Neck N 736 ECAS
#1 Pain"[MeSH Terms] OR "Neck Pain"[Title/Abstract])) OR ("Thoracic
Vertebrae"[MeSH Terms] OR "Thoracic Vertebrae"[Title/Abstract]) OR ("Cervical RS 244 RS
Vertebrae"[MeSH Terms] OR "Cervical Vertebrae"[Title/Abstract]) OR ("Lumbar
Vertebrae"[MeSH Terms] OR "Lumbar Vertebrae"[Title/Abstract]) OR +
("Musculoskeletal ~ Pain"[MeSH  Terms] OR  "Musculoskeletal — Back FULL
Pain"[Title/Abstract] OR "Musculoskeletal Pain"[Title/Abstract]) AND ("Exercise TEXT

Therapy"[MeSH Terms] OR "Therapeutic Exercise"[Title/Abstract]) OR
("Resistance Training"[MeSH Terms]) OR ("Aerobic Training"[Title/Abstract]) OR
("Range of  Motion,  Articular"[MeSH Terms] OR "Mobility
Exercises"[Title/Abstract]) OR  ("Posture"[MeSH Terms] OR "Postural
Exercises"[Title/Abstract]) OR ("Hydrotherapy"[MeSH Terms] OR "Aquatic
Therapy"|[Title/Abstract] OR "Water-Based Exercise"[Title/Abstract]) AND
("Chronic Pain"[MeSH Terms] OR "Chronic Pain"[Title/Abstract] OR
"Pain"[MeSH Terms] OR "Pain"[Title/Abstract] OR "Low Back Pain"[MeSH
Terms] OR "Low Back Pain"[Title/Abstract] OR "Neck Pain"[MeSH Terms] OR
"Neck Pain"[Title/Abstract] OR "Thoracic Vertebrae"[MeSH Terms] OR "Thoracic
Vertebrae"[Title/Abstract] OR "Cervical Vertebrae"[MeSH Terms] OR "Cervical
Vertebrae"[Title/Abstract] OR "Lumbar Vertebrae"[MeSH Terms] OR "Lumbar
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Vertebrae"[Title/Abstract]) AND ("Quality of Life"[MeSH Terms] OR "Quality of
Life"[Title/Abstract])

FORMULA | ("Chronic Pain"[MeSH Terms] OR "Chronic Pain"[Title/Abstract]) OR ("Low 546 ECAS Resultados
COMPLETA | Back Pain"[MeSH Terms] OR "Low Back Pain"[Title/Abstract]) OR ("Neck
#2 Pain"[MeSH Terms] OR "Neck Pain"[Title/Abstract])) OR ("Thoracic * 397 ECAS
Vertebrae"[MeSH Terms] OR "Thoracic Vertebrae"[Title/Abstract]) OR ("Cervical RS 149 RS
Vertebrae"[MeSH Terms] OR "Cervical Vertebrae"[Title/Abstract]) OR ("Lumbar
Vertebrae"[MeSH Terms] OR "Lumbar Vertebrae"[Title/Abstract]) OR +
("Musculoskeletal ~ Pain"[MeSH  Terms] OR  "Musculoskeletal  Back FULL
Pain"[Title/Abstract] OR "Musculoskeletal Pain"[Title/Abstract]) AND ("Exercise TEXT
Therapy"[MeSH Terms] OR "Therapeutic Exercise"[Title/Abstract]) OR
("Resistance Training"[MeSH Terms]) OR ("Aerobic Training"[Title/Abstract])
AND ("Chronic Pain"[MeSH Terms] OR "Chronic Pain"[Title/Abstract] OR
"Pain"[MeSH Terms] OR "Pain"[Title/Abstract] OR "Low Back Pain"[MeSH
Terms] OR "Low Back Pain"[Title/Abstract] OR "Neck Pain"[MeSH Terms] OR
"Neck Pain"[Title/Abstract] OR "Thoracic Vertebrae"[MeSH Terms] OR "Thoracic
Vertebrae"[Title/Abstract] OR "Cervical Vertebrae"[MeSH Terms] OR "Cervical
Vertebrae"[Title/Abstract] OR "Lumbar Vertebrae"[MeSH Terms] OR "Lumbar
Vertebrae"[Title/Abstract]) AND ("Quality of Life"[MeSH Terms] OR "Quality of
Life"[Title/Abstract])
FORMULA | ("Back Pain"[MeSH Terms] OR "Back Pain"[Title/Abstract]) OR 142 ECAS Resultados
COPLETA#3 , , ,
("Low Back Pain"[MeSH Terms] OR "Low Back Pain"[Title/Abstract]) OR ("Back + 90 ECAS
(P2+I3+R2) | Pains"[Title/Abstract]) OR ("Pain, Back"[Title/Abstract]) OR ("Pains,
Back"[Title/Abstract]) OR ("Back Ache"[Title/Abstract])) OR ("Ache, RS 2 RS
Back'"[Title/Abstract]) OR  ("Aches, Back"[Title/Abstract]) OR  ("Back +
Aches"[Title/Abstract]) OR ("Backache"[Title/Abstract]) OR
("Backaches"[Title/Abstract]) OR ("Back Pain with Radiation"[Title/Abstract]) ,l; E)L(‘%

OR ("Back Pain without Radiation"[Title/Abstract]) OR  ("Vertebrogenic
Pain"[Title/Abstract]) OR ("Vertebrogenic Pain Syndromes"|[Title/Abstract]) OR
("Spinal Pain"[Title/Abstract]) AND ("Exercise Therapy"[MeSH Terms] OR
"Exercise Therapy"[Title/Abstract]) OR ("Blood Flow Restriction Therapy"[MeSH
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Terms] OR "Blood Flow Restriction Therapy"[Title/Abstract]) OR ("Endurance
Training"[MeSH Terms] OR "Endurance Training"[Title/Abstract]) OR ("Motion
Therapy, Continuous Passive"[MeSH Terms] OR "Motion Therapy, Continuous
Passive"[Title/Abstract]) OR ("Muscle Stretching Exercises"[MeSH Terms] OR
"Muscle Stretching Exercises"[Title/Abstract]) OR ("Plyometric Exercise"[MeSH
Terms] OR  "Plyometric Exercise"[Title/Abstract]) OR ("Resistance
Training"[MeSH Terms] OR "Resistance Training"[Title/Abstract]) OR
("Rehabilitation Exercise"[Title/Abstract]) OR ("Exercise,
Rehabilitation"[Title/Abstract]) OR ("Exercises, Rehabilitation"[Title/Abstract])
OR ("Rehabilitation Exercises"[Title/Abstract]) OR ("Therapy,
Exercise"[Title/Abstract]) OR  ("Exercise Therapies"[Title/Abstract]) OR
("Therapies, Exercise"[Title/Abstract]) OR ("Remedial Exercise"[Title/Abstract])
OR ("Exercise, Remedial"[Title/Abstract]) OR ("Remedial
Exercises"[Title/Abstract]) AND ("Pain Management"[MeSH Terms] OR "Pain
Management"[Title/Abstract] OR Management, Pain"[Title/Abstract] OR "Pain
Managements"[Title/Abstract])

FORMULA
COMPLETA
#5

("head movements"[MeSH Terms] OR ("head"[Title/Abstract] AND
"movements"[ Title/Abstract]) OR "head movements"[Title/Abstract]) AND ("Neck
Pain"[MeSH Terms] OR  "Neck Pain"[Title/Abstract] OR  "Neck
Pains"[Title/Abstract] OR  "pain  neck"[Title/Abstract] OR  '"pains
neck"[Title/Abstract] OR "Neckache"[Title/Abstract] OR
"Neckaches"[Title/Abstract] OR "Cervical Pain"[Title/Abstract] OR "Cervical
Pains"[Title/Abstract] OR  "pain  cervical"[Title/Abstractf OR  "pains
cervical"[Title/Abstract] OR "Cervicalgia"[ Title/Abstract] OR
"Cervicalgias"[ Title/Abstract] OR "Cervicodynia"[Title/Abstract] OR
"Cervicodynias"[Title/Abstract] OR "Neck Ache"[Title/Abstract] OR "ache
neck"[Title/Abstract] OR  "aches  neck"[Title/Abstract] OR  "Neck
Aches"[Title/Abstract] OR "Anterior Cervical Pain"[Title/Abstract] OR "Anterior
Neck Pain"[Title/Abstract] OR "neck pain anterior"[Title/Abstract] OR "Posterior
Cervical Pain"[Title/Abstract] OR "Posterior Neck Pain"[Title/Abstract] OR "neck
pain posterior"[ Title/Abstract])

18

ECAS

RS

FULL
TEXT

Resultados
13 ECAS
5RS

37




FORMULA | ("Virtual Reality"[MeSH Terms] OR "Virtual Reality Therapy"[Title/Abstract] OR 37 ECAS Resultados
COMPLETA | "Exergaming"[Title/Abstract] OR "Virtual Reality Exercise"[Title/Abstract] OR N 21 BCAS
#6 "Exercises,  Virtual = Reality"[Title/Abstract] = OR  "Exercise, Virtual
Reality"[Title/Abstract] OR "Virtual Reality Exercises"[Title/Abstract] OR "Active RS 16 RS
Video Gaming"[Title/Abstract] OR "Active-Video Gaming"[Title/Abstract] OR
"Exergames"[Title/Abstract] OR "Exergame"[Title/Abstract]) AND ("Back +
Pain"[MeSH Terms] OR  "Back Pain"[Title/Abstractf OR  "Back FULL
Pains"[Title/Abstract] OR  "pain  back"[Title/Abstract] OR  "pains TEXT
back"[Title/Abstract] OR  "Back  Ache"[Title/Abstract] OR  "ache
back"[Title/Abstract] = OR  "aches  back"[Title/Abstract] OR  "Back
Aches"[Title/Abstract] OR "Backache"[Title/Abstract] OR
"Backaches"[Title/Abstract] OR "Back Pain with Radiation"[Title/Abstract] OR
"Back  Pain  without Radiation"[Title/Abstract] OR  "Vertebrogenic
Pain"[Title/Abstract] OR "Vertebrogenic Pain Syndromes"|[Title/Abstract])
FORMULA | ("Back Pain"[MeSH Terms] OR "Back Pain"[Title/Abstract] OR "Back 37 ECAS Resultados
COMPLETA | Pains"[Title/Abstract] OR  "pain  back"[Title/Abstract] = OR  "pains
#7 back"[Title/Abstract] OR  "Back  Ache"[Title/Abstract] OR  "ache * 21 ECAS
back"[Title/Abstract] OR  "aches  back"[Title/Abstractf OR  "Back RS 16 RS
Aches"[Title/Abstract] OR "Backache"[Title/Abstract] OR
"Backaches"[Title/Abstract] OR "Back Pain with Radiation"[Title/Abstract] OR +
"Back  Pain  without Radiation"[Title/Abstract] OR  "Vertebrogenic FULL
Pain"[Title/Abstract] OR "Vertebrogenic Pain Syndromes"[Title/Abstract]) OR TEXT

("Low Back Pain"[MeSH Terms] OR "Low Back Pain"[Title/Abstract]) OR ("Back
Pain, Low"[Title/Abstract]) OR ("Low Back Pains"[Title/Abstract]) OR ("Pain,
Low Back"[Title/Abstract]) OR ("Pains, Low Back"[Title/Abstract]) OR ("Low
Back Ache"[Title/Abstract]) OR ("Ache, Low Back"[Title/Abstract]) OR ("Low
Backache"[Title/Abstract]) OR ("Lower Back Pain"[Title/Abstract]) OR ("Back
Pain, Lower"[Title/Abstract]) OR ("Lower Back Pains"[Title/Abstract]) OR ("Pain,
Lower Back"[Title/Abstract]) OR ("Pains, Lower Back"[Title/Abstract]) OR
("Lumbago"[Title/Abstract]) OR ("Low Back Pain, Mechanical"[Title/Abstract])
OR ("Mechanical Low Back Pain"[Title/Abstract]) OR ("Low Back Pain,
Postural"[Title/Abstract]) OR ("Postural Low Back Pain"[Title/Abstract]) OR
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("Low Back Pain, Recurrent"[Title/Abstract]) OR ("Recurrent Low Back
Pain"[Title/Abstract]) AND ("Virtual Reality"[MeSH Terms] OR "Virtual Reality
Therapy"[Title/Abstract] OR Exergaming"[Title/Abstract] OR "Virtual Reality
Exercise"[Title/Abstract] OR "Exercises, Virtual Reality"[Title/Abstract] OR
"Exercise, Virtual Reality"[Title/ Abstract] OR "Virtual Reality
Exercises"[ Title/Abstract] OR "Active Video Gaming"[Title/Abstract] OR "Active-
Video  Gaming"[Title/Abstract] OR  "Exergames"[Title/Abstract]  OR
"Exergame"[Title/Abstract])

FORMULA
COMPLETA
#8

(("Virtual Reality Exposure Therapy"[MeSH Terms]) OR ("Virtual Reality
Immersion Therapy"[Title/ Abstract]) OR ("Virtual Reality
Therapy"[Title/Abstract]) OR ("Reality Therapies, Virtual"[Title/Abstract]) OR
("Reality  Therapy, Virtual"[Title/Abstract]) OR  ("Therapies, Virtual
Reality"[Title/Abstract]) OR ("Therapy, Virtual Reality"[Title/Abstract]) OR
("Virtual Reality Therapies"[Title/Abstract]) OR ("Virtual Reality"[Title/Abstract])
OR ("Reality, Virtual"[Title/Abstract]) OR ("Virtual Reality,
Educational"[Title/Abstract]) OR ("Educational Virtual Realities"[Title/Abstract])
OR ("Educational Virtual Reality"[Title/Abstract]) OR ("Reality, Educational
Virtual"[Title/Abstract]) OR ("Virtual Realities, Educational"[Title/Abstract]) OR
("Virtual Reality, Instructional"[Title/Abstract]) OR ("Instructional Virtual
Realities"[Title/Abstract]) OR ("Instructional Virtual Reality"[Title/Abstract]) OR
("Realities, Instructional Virtual"[Title/Abstract]) OR ("Reality, Instructional
Virtual"[Title/Abstract]) OR ("Virtual Realities, Instructional"[Title/Abstract]) OR
("Exergaming"[MeSH Terms]) OR ("Active-Video Gaming"[Title/Abstract]) OR
("Active Video Gaming"[Title/Abstract]) OR ("Active-Video
Gamings"[Title/Abstract]) OR ("Gaming, Active-Video"[Title/Abstract]) OR
("Gamings, Active-Video"[Title/Abstract]) OR ("Virtual Reality
Exercise"[Title/Abstract]) OR ("Exercise, Virtual Reality"[Title/Abstract]) OR
("Exercises,  Virtual = Reality"[Title/Abstract])) OR  ("Virtual  Reality
Exercises"[Title/Abstract]) OR ("Exergames"[ Title/ Abstract]) OR
("Exergame"[ Title/Abstract])) AND (("Low Back Pain"[MeSH Terms]) OR ("Back
Pain, Low"[Title/Abstract]) OR ("Back Pains, Low"[Title/Abstract]) OR ("Low
Back Pains"[Title/Abstract]) OR ("Pain, Low Back"[Title/Abstract]) OR ("Pains,

33

ECAS

RS

FULL
TEXT

Resultados
21 ECA
12 RS
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Low Back"[Title/Abstract]) OR ("Lumbago"[Title/Abstract]) OR ("Lower Back
Pain"[Title/Abstract]) OR ("Back Pain, Lower"[Title/Abstract]) OR ("Back Pains,
Lower"[Title/Abstract]) OR ("Lower Back Pains"[Title/Abstract]) OR ("Pain,
Lower Back"[Title/Abstract]) OR ("Pains, Lower Back"[Title/Abstract]) OR ("Low
Back Ache"[Title/Abstract]) OR ("Ache, Low Back"[Title/Abstract]) OR ("Aches,
Low Back"[Title/Abstract]) OR ("Back Ache, Low"[Title/Abstract]) OR ("Back
Aches, Low"[Title/Abstract]) OR ("Low Back Aches"[Title/Abstract]) OR ("Low
Backache"[Title/Abstract])) = OR  ("Backache, Low"[Title/Abstract]) OR
("Backaches, Low"[Title/Abstract]) OR ("Low Backaches"[Title/Abstract]) OR
("Low Back Pain, Postural"[Title/Abstract]) OR ("Postural Low Back
Pain"[Title/Abstract]) OR ("Low Back Pain, Posterior
Compartment"[Title/Abstract]) OR ("Low Back Pain, Recurrent"[Title/Abstract])
OR ("Recurrent Low Back Pain"[Title/Abstract]) OR ("Low Back Pain,
Mechanical"[Title/Abstract]) OR ("Mechanical Low Back Pain"[Title/Abstract]))

FORMULA
COMPLETA
#9

(("Virtual Reality Exposure Therapy"[MeSH Terms]) OR ("Virtual Reality
Immersion Therapy"[Title/ Abstract]) OR ("Virtual Reality
Therapy"|[Title/Abstract]) OR ("Reality Therapy, Virtual"[Title/Abstract]) OR
("Therapies, Virtual = Reality"[Title/Abstract])) OR  ("Therapy, Virtual
Reality"[Title/Abstract]) OR ("Virtual Reality Therapies"[Title/Abstract]) OR
("Virtual Reality"[Title/Abstract]) OR ("Reality, Virtual"[Title/Abstract]) OR
("Virtual Reality, Educational"[Title/Abstract]) OR ("Educational Virtual
Reality"[Title/Abstract]) OR ("Virtual Reality Exercise"[Title/Abstract]) OR
("Exercise, Virtual  Reality"[Title/Abstract]) OR  ("Exercises, Virtual
Reality"[Title/Abstract]) OR ("Virtual Reality Exercises"[Title/Abstract]) OR
("Exergaming"[MeSH Terms]) OR ("Exergaming"[Title/Abstract]) OR ("Active-
Video Gaming"[Title/Abstract]) OR ("Active Video Gaming"[Title/Abstract]) OR
("Virtual Reality Therapies"[ Title/Abstract]) OR ("Exergames"[Title/Abstract]) OR
("Exergame"[Title/Abstract])) AND (("Low Back Pain"[MeSH Terms]) OR ("Back
Pain, Low"[Title/Abstract]) OR ("Low Back Pains"[Title/Abstract]) OR ("Pain,
Low Back"[Title/Abstract]) OR ("Pains, Low Back"[Title/Abstract]) OR
("Lumbago"[Title/Abstract]) OR ("Lower Back Pain"[Title/Abstract]) OR ("Back
Pain, Lower"[Title/Abstract]) OR ("Lower Back Pains"[Title/Abstract]) OR ("Pain,

30

ECAS

RS

FULL
TEXT

Resultados
20 ECAS
10RV
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Lower Back"[Title/Abstract]) OR ("Low Back Ache"[Title/Abstract]) OR ("Low
Back Aches"[Title/Abstract]) OR ("Low Backache"[Title/Abstract]) OR ("Low
Back  Pain, Postural"[Title/Abstract])) @ OR  ("Postural Low  Back
Pain"[Title/Abstract]) OR ("Low Back Pain, Recurrent"[Title/Abstract]) OR
("Recurrent Low Back Pain"[Title/Abstract])) OR ("Low Back Pain,
Mechanical"[Title/Abstract]) OR ("Mechanical Low Back Pain"[Title/Abstract]))

EMBAS

INTERVEN | (‘virtual reality exposure therapy'/exp OR ‘'virtual reality immersion therapy':ab,ti 4.572 ECAS Resultados
CION #1 OR ‘'virtual reality therapy':ab,ti OR ‘'virtual reality therapies':ab,ti OR ‘'virtual
reality":ab,ti OR 'virtual reality exercise':ab,ti OR 'exercise, virtual reality':ab,ti OR * 3.113 ECA
'exercises, virtual reality':ab,ti OR 'virtual reality exercises:ab,ti OR RS 1.543 RV
'exergaming'/exp OR 'exergaming':ab,ti OR 'active video gaming':ab,ti OR 'active-
video gaming':ab,ti OR 'exergames':ab,ti OR 'exergame':ab,ti) +
FULL
TEXT
POBLACIO | ('low back pain'/exp OR 'low back pain':ab,ti OR 'back pain, low':ab,ti OR 'low 9.568 ECAS Resultados
N #1 back pains:ab,ti OR ‘'pain, low back"ab,ti OR ‘'pains, low back':ab,ti OR
'lumbago':ab,ti OR 'lower back pain':ab,ti OR 'back pain, lower":ab,ti OR 'lower * 6171 ECAS
back pains":ab,ti OR 'pain, lower back':ab,ti OR 'low back ache':ab,ti OR 'low back RS 3.595 RV
aches":ab,ti OR 'low backache':ab,ti OR 'low back pain, postural':ab,ti OR 'postural
low back pain':ab,ti OR 'low back pain, recurrent':ab,ti OR 'recurrent low back T
pain:ab,ti OR 'low back pain, mechanical:ab,ti OR ‘'mechanical low back FULL
pain':ab,ti) TEXT
FORMULA | (‘virtual reality exposure therapy'/exp OR ‘'virtual reality immersion therapy'ab,ti 63 ECAS Resultados
COMPLETA | OR 'virtual reality therapy'ab,ti OR 'virtual reality therapies':ab,ti OR 'virtual
reality':ab,ti OR 'virtual reality exercise':ab,ti OR 'exercise, virtual reality':ab,ti OR * 44ECA
'exercises, virtual reality':ab,ti OR 'virtual reality exercises:ab,ti OR RS 19 RV
'exergaming'/exp OR 'exergaming':ab,ti OR 'active video gaming':ab,ti OR 'active-
+

video gaming':ab,ti OR 'exergames':ab,ti OR 'exergame'ab,ti) AND ('low back
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pain'/exp OR 'low back pain':ab,ti OR 'back pain, low':ab,ti OR 'low back
pains':ab,ti OR 'pain, low back":ab,ti OR 'pains, low back':ab,ti OR 'lumbago':ab.ti
OR 'lower back pain':ab,ti OR 'back pain, lower":ab,ti OR 'lower back pains':ab,ti
OR 'pain, lower back':ab,ti OR 'low back ache':ab,ti OR 'low back aches":ab,ti OR
'low backache':ab,ti OR 'low back pain, postural:ab,ti OR ‘'postural low back
pain':ab,ti OR 'low back pain, recurrent’:ab,ti OR 'recurrent low back pain":ab,ti
OR 'low back pain, mechanical':ab,ti OR 'mechanical low back pain":ab,ti)

FULL
TEXT
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Anexo 3

Tabla-resumen ecuacion de busqueda final. Registros obtenidos, con y sin filtros adicionales.

Search strategy for PUBMED

PATIENT - P

#1

(("Low Back Pain"[MeSH Terms]) OR ("Back Pain, Low"[Title/Abstract]) OR ("Low
Back Pains"[Title/Abstract]) OR ("Pain, Low Back"[Title/Abstract]) OR ("Pains, Low
Back"[Title/Abstract])) OR  ("Lumbago"[Title/Abstract])) OR ("Lower Back
Pain"[Title/Abstract]) OR ("Back Pain, Lower"[Title/Abstract]) OR ("Lower Back
Pains"[Title/Abstract]) OR ("Pain, Lower Back"[Title/Abstract]) OR ("Low Back
Ache"[Title/Abstract]) OR ("Low Back Aches"[Title/Abstract]) OR ("Low
Backache"[Title/Abstract]) OR ("Low Back Pain, Postural"[Title/Abstract]) OR
("Postural Low Back Pain"[Title/Abstract]) OR ("Low Back Pain,
Recurrent"[Title/Abstract]) OR ("Recurrent Low Back Pain"[Title/Abstract]) OR ("Low
Back  Pain,  Mechanical"[Title/Abstract]) OR  ("Mechanical Low Back
Pain"[Title/Abstract])) 4.985 resultados

INTERVENTION — |

#2

(("Virtual Reality Exposure Therapy"[MeSH Terms]) OR ("Virtual Reality Immersion
Therapy"[Title/Abstract]) OR ("Virtual Reality Therapy"[Title/Abstract]) OR ("Reality
Therapy, Virtual"[Title/Abstract]) OR ("Therapies, Virtual Reality"[Title/Abstract]) OR
("Therapy, Virtual Reality"[Title/Abstract]) OR ("Virtual Reality
Therapies"[Title/Abstract]) OR ("Virtual Reality"[Title/Abstract]) OR ("Reality,
Virtual"[Title/Abstract])) OR ("Virtual Reality, Educational"[Title/Abstract]) OR
("Educational Virtual Reality"[Title/Abstract]) OR ("Virtual Reality
Exercise"[Title/Abstract])) OR ("Exercise, Virtual Reality"[Title/Abstract]) OR
("Exercises, Virtual Reality"[Title/Abstract]) OR ("Virtual Reality
Exercises"[Title/Abstract]) OR ("Exergaming"[MeSH Terms]) OR
("Exergaming"[Title/Abstract]) OR (“Active-Video Gaming"[Title/Abstract]) OR
("Active Video Gaming"[Title/Abstract]) OR ("Virtual Reality
Therapies"[Title/Abstract]) OR ("Exergames"[Title/Abstract]) OR
("Exergame"[Title/Abstract])) 3,586 resultados

COMPARATION- C

Any type of intervention or placebo.

OUTCOMES -0
Pain intensity, Kinesiophobia, disfunction.
#3
LIMITATIONS
4 Randomized Controlled Trials, Systematic review, Full Text.

#1 AND #2 AND #3 AND #4 — 84 resultados.
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Search strategy for EMBASE

PATIENT - P

#1

('low back pain'/exp OR 'low back pain':ab,ti OR 'back pain, low':ab,ti OR 'low
back pains':ab,ti OR 'pain, low back':ab,ti OR 'pains, low back':ab,ti OR
'lumbago':ab,ti OR 'lower back pain':ab,ti OR 'back pain, lower':ab,ti OR 'lower
back pains':ab,ti OR 'pain, lower back':ab,ti OR 'low back ache':ab,ti OR 'low back
aches':ab,ti OR 'low backache':ab,ti OR 'low back pain, postural':ab,ti OR
'postural low back pain':ab,ti OR 'low back pain, recurrent':ab,ti OR 'recurrent low
back pain':ab,ti OR 'low back pain, mechanical':ab,ti OR 'mechanical low back
pain':ab,ti) 9.568 resultados.

INTERVENTION — |

#2

('virtual reality exposure therapy'/exp OR 'virtual reality immersion therapy':ab;ti
OR 'virtual reality therapy':ab,ti OR 'virtual reality therapies':ab,ti OR 'virtual
reality':ab,ti OR 'virtual reality exercise':ab,ti OR 'exercise, virtual reality':ab,ti OR
'exercises, virtual reality':ab,ti OR 'virtual reality exercises':ab,ti OR
‘exergaming'/exp OR 'exergaming':ab,ti OR 'active video gaming':ab,ti OR 'active-
video gaming':ab,ti OR 'exergames':ab,ti OR 'exergame':ab,ti) 4.562 resultados.

COMPARATION- C

Any type of intervention or placebo.

OUTCOMES -0
Pain intensity, Kinesiophobia, disfunction.
#3
LIMITATIONS
4 Randomized Controlled Trials, Systematic review, Full Text.

#1 AND #2 AND #3 AND #4 — 63 resultados
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Anexo 4

Figura 1. Flow chart.

A: Records identified through
database searching -
Systematics Reviews (SRs)

(n=29)
PubMed (n=10)
EMBASE (n=19)

Records after duplicates
removed
(n=21)

PubMed (n=4)
EMBASE (n=17)

4

Records for title-abstract
screened
(n=21)

Records excluded
SRs (n=11)
RCTs (n=31)

B: Records identified through
database searching — RCTs

(n=64)
PubMed (n=20)
EMBASE (n=44)

Records after duplicates
removed
(n=46)

PubMed (n=3)
EMBASE (n=43)

A4

A

Full-text articles assessed for
eligibility
(n=10)

Systematic reviews included

(n=6 — RCTs =0)

Full-text articles excluded
with reasons:

SRs (n=4)
Wrong study design: (n=3)
Wrong population:  (n=1)

RCTs (n=16)
Wrong study design: (n=4)
Wrong population:  (n=1)
Wrong intervention: (n=6)
Wrong outcomes:  (n=5)

Records for title-abstract
screened
(n=46)

Y

A

Full text articles assessed for
eligibility
(n=31)

RCTs included
(n=15)

Records included in the:
qualitative analysis: (n=15)
quantitative analysis: (n=10)

Figura 1. Flowchart showing the process of selecting (A) systematic reviews and (B) primary studies.
The number of included studies and reasons for exclusion are provided.
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Figura 2. Riesgo de sesgo.

Random sequence generation (selection bias)

Allocation concealment (selection bias)
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Incomplete outcome data (attrition bias)
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Figura 2-A. Gréfico de riesgo de sesgo.
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Figura 2-B. Resumen del riesgo de sesgo.
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Anexo 5

Forest plots y su interpretacion.

Before After Standardised Mean Weight  Weight
Study Total Mean SD Total Mean SD Difference SMD 95%-Cl (common) (random)
Grupo = Control
Massah, et al 2024 (1w) 20 4.40 0.5300 20 3.80 0.6400 . & 1.02 [0.36; 1.68) 4.5% 6.3%
Matheve, et al 2020 (1w) 42 486 1.3700 42 5.35 1.7400 -0.31 [-0.74; 0.12) 10.7% 6.4%
S.Thomas, etal 2016 (1w) 26 2.51 16700 26 1.85 1.2600 - 0.45 [-0.10; 1.00] 6.5% 6.3%
Wagqar, et al 2022 (1w) 45 6.62 1.0400 42 5.52 0.9700 = 1.09 [0.64; 1.54) 9.7% 6.4%
Wagar, et al 2022 (2w) 45 6.62 1.0400 42 4.44 0.9000 = 2.24 [1.70;2.77) 6.8% 6.3%
Deniz, et al 2016 (2w) 23 563 23600 22 4.90 3.3900 - 0.25 [-0.34; 0.84) 5.8% 6.3%
Ceko, et al 2023 (4w) 30 4.30 14000 30 3.60 1.7000 = 0.45 [-0.06; 0.96) 7.6% 6.3%
Wagar, et al 2022 (4w) 45 6.62 1.0400 42 3.32 0.8100 - 3.53 [2.85; 4.20) 4.3% 6.2%
Common effect model 276 266 « 0.90 [0.71; 1.08] 56.0% i
Random effects model <:> 1.08 [0.22; 1.93] . 50.6%
Heterogeneity: I* = 94.3%, «* = 1.4388, p < 0.0001 !
Grupo = Experimental
Massah, et al 2024 (1w) 20 4.40 04300 20 2.00 0.4300 . . 5.58 [4.18; 6.98) 1.0% 5.6%
Matheve, et al 2020 (1w) 42 479 16100 42 3.95 24100 0.41 [-0.02; 0.84) 10.6% 6.4%
S.Thomas, etal 2016 (1w) 27 211 10300 26 1.44 0.7100 = 0.75 [0.20; 1.31) 6.4% 6.3%
Wagar, et al 2022 (1w) 45 6.50 1.2400 42 4.78 0.9700 - 1.54 [1.06; 2.02) 8.6% 6.4%
Wagar, et al 2022 (2w) 45 6.50 1.2400 42 3.10 0.7600 = 3.28 [2.63; 3.93) 4.7% 6.3%
Deniz, et al 2016 (2w) 23 6.00 1.0600 22 252 1.8000 T 2.37 [1.60; 3.14) 3.3% 6.2%
Ceko, et al 2023 (4w) 31 4.00 1.2000 30 2.70 1.5000 -' 0.96 [0.43; 1.49) 7.0% 6.3%
Wagqar, et al 2022 (4w) 45 6.50 1.2400 42 1.00 0.6000 ' —+— 559 [4.65;6.53) 2.2% 6.0%
Common effect model 278 266 0 1.61 [1.40; 1.82) 44.0% .
Random effects model - 2.51 [1.08; 3.93] . 49.4%
Heterogeneity: I* = 96%, 1° = 4.0866, p < 0.0001 ;
Common effect model 554 532 ) 1.21 [1.07; 1.35] 100.0% .
Random effects model —r— O] — 1.78 [0.90; 2.66) . 100.0%
Heterogeneity: 12 = 95.3%, ¢ = 3.0772, p < 0.0001 -6 -4 -2 0 2 4 6
Test for subgroup differences (common effect): 1{ =24.18,df = 1 (p < 0.0001)
Test for subgroup differences (random effects): x§ = 2.84, df = 1 (p = 0.0921)
Figura 6. Metaanalisis y forest plot. Dolor 1- 4 semanas.

El grupo control presenta una heterogeneidad significativa muy alta (1°2=94.3% ; p<0.001). El tamafio
del efecto es 1.08 el cual es significativo (95%IC [0.22; 1.93]). Esto implica que el grupo control
presenta una mejora estadisticamente significativa en la variable de dolor entre la primera y la cuarta
semana.

El grupo experimental presenta una heterogeneidad significativa muy alta (1"'2=96% ; p<0.001). El
tamafio del efecto es de 2.51 siendo estadisticamente significativo (95%IC [1.08; 3.93]). Esto implica
que el grupo experimental presenta una mejoria en la variable de dolor entre la primera y la cuarta
semana.

De manera global estariamos hablando del modelo de efectos aleatorios (1"2=95.3 ; p<0.001) en el que
la heterogeneidad es significativa. El test para diferencias entre subgrupos no presenta diferencias
estadisticamente significativas entre el grupo control y el experimental (p=0.092). La estimacion global

del efecto seria 1.78 siendo estadisticamente significativo (95%IC [0.90; 2.66]).
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Before After Standardised Mean Weight  Weight

Study Total Mean SD Total Mean sSD Difference SMD 95%~Cl (common) (random)
Grupo = Control :

Ceko, et al 2023 (10-12w) 30 4.30 14000 30 3.50 1.7000 = 0.51 [-0.00; 1.03] 10.1% 12.1%
M.Garcia, et al 2022 (10-12w) 84 520 0.80D0 92 4.50 0.6000 - 0.89 |0.68; 1.29] 28 6% 15.9%
Eccleston, et al 2022 (20-24w) 12 5.60 1.9000 4 400 1.8000 o e 0.85 [-0.32; 2.03] 1.9% 4.8%
Eccleston, et al 2022 (6-B) 12 560 19000 8 4.80 2.3000 — 0.39 [-0.52; 1.29] 3.3% 6.9%
Ceko, et al 2023 (6-8) 30 4.30 14000 30 3.80 1.8000 I 0.31 [-0.20; 0.82) 10.3%  12.2%
Common effect model 178 164 < 0.73 [ 0.51; 0.85) 54.5% :
Random effects model =i 0.67 [ 0.39; 0.96) . 51.9%
Heterogensity: J* = 39.8%, 1° = 0.0274, p = 0.1557 :

Grupo = Experimental

Ceko, et al 2023 (10-12w) 31 4.00 1.2000 30 220 1.7000 - 1.23 |0.68; 1.78] a.9% 11.5%
M.Garcia, et &l 2022 (10-12w) 84 510 0.8000 91 3.70 0.8000 | B 175 [1.47; 209 23.2%  153%
Eccleston, et al 2022 (20-24w) 11 5.70 1.4000 2 440 1.9000 ———=1——— 0.89 [-0.66; 2.45] 1.1% 3.0%
Eccleston, et al 2022 (6-B) 11 5.70 1.4000 9 4.10 1.7000 - 1.04 [0.09; 1.88| 30% 6.5%
Ceko, et al 2023 (6-8) 31 4.001.2000 30 2.50 1.6000 —— 1.06 [0.53; 1.60] 9.3% 1.7%
Common effect model 178 162 > 1.44 [ 1.20; 1.68] 45.5% .
Random effects model = 1.37 [ 1.05; 1.68) . 4B.1%
Heteregeneity: J° = 41.5%, t° = 0.0351, p - 0.1448 :

Common effect model 356 326 & 1.05 [ 0.89; 1.22) 100.0% .
Random effects model I . <'.I> . 0.95 [ 0.66; 1.25) . 100.0%
Heteregeneity: J* = 71.3%, t° = 0.1184, p = 0.0003 -2 -1 0 1 2

Test for subgroup dilferences (comman effect): x5 = 17.90, df = 1 {(p < 0.0001)
Test for subgreup dilferences (random eflects): x; = 10.21, ¢f = 1 (2 = 0.0014)

Figura 5. Metaanalisis y forest plot. Dolor mas de 6 semanas.

El grupo control presenta una heterogeneidad no significativa moderada (1"2=39.8% ; p=0.156). El
tamafio del efecto fijo es 0.73 el cual es significativo (95%IC [0.51; 0.95]). Esto implica que el grupo
control presenta una mejora estadisticamente significativa en la variable de dolor a partir de las 6
semanas.

El grupo experimental presenta una heterogeneidad no significativa moderada (1"2=41.5% ; p=0.145).
El tamafio del efecto fijo es de 1.44 siendo estadisticamente significativo (95%IC [1.20; 1.68]). Esto
implica que el grupo experimental presenta una mejoria en la variable de dolor a partir de las 6 semanas.
De manera global estariamos hablando del modelo de efectos aleatorios (1"2=71.3 ; p<0.001) en el que
la heterogeneidad es significativa. El test para diferencias entre subgrupos presenta diferencias
estadisticamente significativas entre el grupo control y el experimental (p=0.001). La estimacion global

del efecto seria 0.95 siendo estadisticamente significativo (95%IC [0.66; 1.25]).
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Study

Grupo = Control
Massah, et al 2024 (1w)

Deniz, et al 2016 (2-4w)
Hsieh, et al 2025 (1w)
Ceko, et al 2023 (2-4w)
Hsieh, et al 2025 (2-4w)
Common effect model
Random effects model

Grupo = Experimental
Massah, et al 2024 (1w)

Deniz, et al 2016 (2-4w)
Hsieh, et al 2025 (2-4w)
Ceko, et al 2023 (2-4w)
Hsieh, et al 2025 (2-4w)
Common effect model
Random effects model

Common effect model
Random effects model

Total Mean

S.Thomas, et al 2016 (1w)

S.Thomas, et al 2016 (1w)

Before

20 43.50 3.8300
26 39.30 4.6000
23 40.36 5.6100
35 8.74 1.4200
30 27.30 4.9000
35 8.74 1.4200

169

Heterogeneity: I = 0%, ¥ =0, p = 0.7334

20 43.50 4.5700
27 38.90 4.1000
23 43.72 4.3200
35 10.12 5.2100
31 27.00 4.9000
35 10.12 5.2100

17
Heterogeneity: I° = 88%, ©° = 1.1989, p < 0.0001
340
Heterogeneity: /7 = 80.7%, 1° = 0.6847, p < 0.0001

Test for subgroup differences (common effect): 1; =12.80, df = 1 (p = 0.0003)
Test for subgroup differences (random effects): x; = 3.28, df = 1 (p = 0.0701)

20
26
22
28
30
25

151

26
22
23

22

143

294

After

SD Total Mean SD

42.80 3.8300
39.00 3.8300
38.70 5.4400
8.64 5.3200
25.60 6.0000
7.43 3.1200

37.90 4.0900
37.90 4.0900
29.56 4.0400
8.53 4.2200
21.30 5.0000
1.70 3.5200

Figura 8. Metaandlisis y forest plot. Kinesiofobia 1- 4 semanas.

Standardised Mean

..QQ.’

Weight

Weight

SMD 95%-Cl (common) (random)

0.18 [-0.44; 0.80)
0.07 [-0.47: 0.61]
0.30 [-0.29; 0.89]
0.03 [-0.47: 0.52]
0.31 [-0.20; 0.82]
0.57 [0.05;1.10)
0.24 [0.02; 0.47]
0.24 [0.02; 0.47)

1.29 [0.61;1.98]
0.24 [-0.30; 0.78]

—&— 3.38 [2.46; 4.31]

0.33 [-0.20; 0.86]
1.15 [0.61; 1.70]
0.52 [-0.02; 1.06]
0.84 [0.60; 1.08)
1.11 [0.20; 2.03]

0.52 [0.35; 0.68]
0.66 [0.16; 1.16]

6.9%
9.0%
1.7%
10.8%
10.3%
9.7%
54.5%

5.7%
9.1%
3.1%
9.5%
9.0%
9.1%
45.5%

100.0%

8.2%
8.5%
8.3%
8.6%
8.6%
8.6%

50.8%

8.0%
8.5%
11%
8.5%
8.5%
8.5%

49.2%

100.0%

El grupo control presenta una heterogeneidad no significativa (I1°2=0% ; p=0.733). El tamaifio del efecto

fijo es 0.24 el cual es significativo (95%IC [0.02; 0.47]). Esto implica que el grupo control presenta una

mejora estadisticamente significativa en la variable de kinesiofobia entre la primera y la cuarta semana.

El grupo experimental presenta una heterogeneidad significativa muy alta (1"'2=88% ; p<0.001). El

tamarfio del efecto es de 1.11 siendo estadisticamente significativo (95%IC [0.20; 2.03]). Esto implica

que el grupo experimental presenta una mejoria estadisticamente significativa en la variable de

kinesiofobia entre la primera y la cuarta semana.

De manera global estariamos hablando del modelo de efectos aleatorios (1"'2=80.7 ; p<0.001) en el que

la heterogeneidad es significativa. El test para diferencias entre subgrupos no presenta diferencias

estadisticamente significativas entre el grupo control y el experimental (p=0.070). La estimacion global

del efecto seria 0.66 siendo estadisticamente significativo (95%IC [0.16; 1.16]).




Before After Standardised Mean

Study Total Mean SD Total Mean SD Difference SMD 95%-Cl Weight
Grupo = Control :

Eccleston, et al 2022 (20-24w) 12 44.30 5.9000 4 40.20 7.5000 —_— 0.65 [-0.50;1.81] 7.0%
Eccleston, et al 2022 (6-8w) 12 44.30 5.9000 8 43.10 8.5000 L 0.17 [-0.73;1.07] 11.6%
Ceko, et al 2023 (6-8w) 30 27.30 49000 30 25.00 5.9000 T 0.42 [-0.09;0.94] 356%

Common effect model 54 42 <> 0.40 [-0.02; 0.81] 54.2%
Heterogeneity: I* = 0%, ° = 0, p = 0.8012 :

Grupo = Experimental

Eccleston, et al 2022 (20-24w) 11 39.50 4.4000 2 33.70 9.2000 ——:—‘— 1.15 [-0.43;2.74] 3.7%
Eccleston, et al 2022 (6-8w) 11 39.50 4.4000 9 33.70 7.4000 —— 0.98 [0.04;1.92] 106%
Ceko, et al 2023 (6-8w) 31 27.00 48000 30 21.10 5.2000 i 117 [0.62;1.71] 31.5%
Common effect model 53 41 < 1.12 [0.67; 1.57] 45.8%
Heterogeneity: I = 0%, * = 0, p = 0.9425 :

Common effect model 107 83 < 0.73 [0.43; 1.04] 100.0%
Heterogeneity: I* = 15.5%, 7 = 0.0184, p = 0.3143 J v

Test for subgroup differences: y; = 5.36. df = 1 (p = 0.0207) -2 -1 0 1 2

Figura 7. Metaanalisis y forest plot. Kinesiofobia mas de 6 semanas.

El grupo control presenta una heterogeneidad no significativa (I"2=0% ; p=0.801). El tamafio del efecto
fijo es 0.40 el cual no es significativo (95%IC [-0.02; 0.81]). Esto implica que el grupo control no
presenta una mejora estadisticamente significativa en la variable de kinesiofobia a partir de las 6
semanas.

El grupo experimental presenta una heterogeneidad no significativa (1"'2=0% ; p=0.145). El tamafio del
efecto fijo es de 1.12 siendo estadisticamente significativo (95%IC [0.67; 1.57]). Esto implica que el
grupo experimental presenta una mejoria en la variable de kinesiofobia a partir de las 6 semanas.

De manera global estariamos hablando del modelo de efectos fijos (1"2=15.5 ; p=0.314) en el que la
heterogeneidad no es significativa. El test para diferencias entre subgrupos no presenta diferencias
estadisticamente significativas entre el grupo control y el experimental (p=0,021). La estimacion global

del efecto seria 0.73 siendo estadisticamente significativo (95%IC [0.43; 1.04]).
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Before After Standardised Mean Weight  Weight

Study Total Mean SD Total Mean SD Difference SMD 95%~Cl (common) (random)
Grupo = Control | :

Hsieh, et al 2025 (1w) 35 25.40 15.1000 30 26.40 18.2000 - -0.06 [-0.55; 0.43) 6.2% 51%
S.Thomas, etal 2016 (1w) 26 5.30 3.9000 26 5.20 3.4100 =i 0.03 [-0.52; 0.57) 5.0% 5.0%
Wagar, et al 2022 (1w) 45 65.08 89400 42 57.60 8.4700 0.86 [0.42;1.30] 1.7% 51%
Wagqar, et al 2022 (2w) 45 65.08 8.9400 42 49.64 8.4400 E 1.77 [1.28;2.27) 6.0% 5.0%
Deniz, et al 2016 (2w) 23 26.10 11.0300 22 21.05 9.9400 —— 0.48 [-0.11:1.07) 4.2% 5.0%
Hsieh, et al 2025 (2w) 35 25.40 151000 28 26.20 20.1000 = -0.05 [-0.54; 0.45] 6.0% 5.0%
Ceko, et al 2023 (4w) 30 10.50 4.2000 30 12.20 5.9000 - -0.33 [-0.84; 0.18] 5.7% 5.0%
Fatoye, et al 2022 (4w) 29 21.12 10.6800 24 12.67 5.6100 |... 0.96 [0.39; 1.54) 4.5% 5.0%
Hsieh, et al 2025 (4w) 35 25.40 151000 25 25.80 19.4000 = -0.02 [-0.54; 0.49] 5.6% 5.0%
Wagqar, et al 2022 (4w) 45 65.08 8.9400 42 40.56 8.5900 - 2.79 [2.20; 3.39] 4.2% 5.0%
Common effect model 348 mn & 0.59 [0.43; 0.76] 55.2% .
Random effects model > 0.64 [0.03; 1.25] . 50.3%

Heterogeneity: I* = 92%, ©° = 0.9010, p < 0.0001

Grupo = Experimental

Hsieh, et al 2025 (1w) 35 23.50 19.7000 27 11.30 11.3000 L 0.74 [0.22;1.25) 5.5% 5.0%
S.Thomas, et al 2016 (1w) 27 4.80 3.0000 26 4.40 3.4000 = 0.12 [-0.41; 0.66] 51% 5.0%
Wagqar, et al 2022 (1w) 45 69.16 9.1300 42 52.64 8.3800 i 1.88 [1.38; 2.39) 5.8% 5.0%
Wagqar, et al 2022 (2w) 45 69.16 9.1300 42 3556 8.1900 - 3.87 [3.15; 4.58] 2.9% 4.9%
Deniz, et al 2016 (2w) 23 2072 7.2200 22 16.90 5.4500 [ 0.60 [-0.00; 1.19] 41% 5.0%
Hsieh, et al 2025 (2w) 35 23.50 19.7000 23 17.50 17.5000 ] 0.32 [-0.21; 0.85] 5.3% 5.0%
Ceko, et al 2023 (4w) 31 11.40 52000 30 7.70 4.1000 = 0.79 [0.27:1.31) 5.4% 5.0%
Fatoye, et al 2022 (4w) 28 14.23 94100 22 6.73 6.0500 L3 0.92 [0.34;1.57] 4.3% 5.0%
Hsieh, et al 2025 (4w) 35 23.50 19.7000 22 15.60 15.6000 = 0.43 [-0.11;0.97] 51% 5.0%
Wagqar, et al 2022 (4w) 45 69.16 9.1300 42 16.04 6.8200 ' —— 6.56 [5.49; 7.63] 1.3% 4.6%
Common effect model 349 298 4 1.11 [0.93; 1.29] 44.8% R
Random effects model = 1.59 [0.34; 2.85] . 49.7%
Heterogeneity: /2 = 95.5%, t° = 3.9800, p < 0.0001 '

Common effect model 697 609 b 0.82 [0.70; 0.95] 100.0% .
Random effects model — <>I — 1.11 [0.40; 1.81] . 100.0%
Heterogeneity: I = 94.2%, t° = 2.5008, p < 0.0001 -6 -4-20 2 4 6

Test for subgroup differences (common elfect): x’ =17.07, df = 1 (p < 0.0001)
Test for subgroup differences (random effects): x; = 1.80, df = 1 (p = 0.1793)

Figura 4. Metaanalisis y forest plot. Discapacidad 1- 4 semanas.

El grupo control presenta una heterogeneidad significativa muy alta (1°'2=92% ; p<0.001). El tamafio
del efecto es 0.64 el cual es significativo (95%IC [0.03; 1.25]). Esto implica que el grupo control
presenta una mejora estadisticamente significativa en la variable de disfuncion entre la primera y la
cuarta semana.

El grupo experimental presenta una heterogeneidad significativa muy alta (1°2=95.5% ; p<0.001). El
tamafio del efecto es de 1.59 siendo estadisticamente significativo (95%IC [0.34; 2.85]). Esto implica
que el grupo experimental presenta una mejoria en la variable de disfuncion entre la primera y la cuarta
semana.

De manera global estariamos hablando del modelo de efectos aleatorios (1"2=94.2% ; p<0.001) en el
que la heterogeneidad es significativa. El test para diferencias entre subgrupos no presenta diferencias
estadisticamente significativas entre el grupo control y el experimental (p=0.179). La estimacion global

del efecto aleatorio seria 1.11 siendo estadisticamente significativo (95%IC [0.40; 1.81]).
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Before After Standardised Mean Weight  Weight

Study Total Mean SD Total Mean SD Difference SMD 95%-Cl (common) (random)
Grupo = Control |
Ceko, et al 2023 (10-20w) 30 10.50 4.2000 30 10.30 7.2000 —4— 0.03 [-0.47; 0.54) 12.7% 10.1%
Hsieh, et al 2025 (10-20w) 35 25.40 15.1000 25 24.60 20.5000 — 0.05 [-0.47; 0.56) 12.4% 10.0%
Eccleston, et al 2022 (10-20w) 12 38.20 9.4000 4 31.30 12.8000 —'—‘— 0.67 [-0.48;1.83) 2.4% 51%
Eccleston, et al 2022 (6-8w) 12 38.20 9.4000 8 38.50 16.2000 —1—— -0.02 [-0.92;0.87) 41% 6.8%
Ceko, et al 2023 (6-8w) 30 10.50 4.2000 30 10.10 6.4000 —— 0.07 [-0.43; 0.58) 12.7% 10.1%
Fatoye, et al 2022 (6-8w) 29 21.12 10.6800 24 6.75 5.0600 —=— 1.67 [1.04;2.30] 8.2% 9.0%
Common effect model 148 121 <> 0.33 [0.08; 0.58] 52.4% %
Random effects model <= 0.39 [-0.15; 0.94] . 51.2%
Heterogeneity: 17 = 77%, ©° = 0.3367, p = 0.0006 :
Grupo = Experimental :
Ceko, et al 2023 (10-20w) 31 11.40 52000 30 6.30 3.6000 — 1.14 [0.59; 1.68] 11.1% 9.8%
Hsieh, et al 2025 (10-20w) 35 23.50 19.7000 22 14.60 14.6000 - 0.50 [-0.04; 1.04) 11.1% 9.8%
Eccleston, et al 2022 (10-20w) 11 34.80 11.0000 2 29.10 17.2000 ——— 0.49 [-1.03; 2.01] 1.4% 3.6%
Eccleston, et al 2022 (6-8w) 11 34.80 11.0000 9 28.80 15.6000 e s e 0.45 [-0.44; 1.35) 4.1% 6.8%
Ceko, et al 2023 (6-8w) 31 11.40 52000 30 7.20 3.9000 - 0.91 [0.38; 1.44) 11.7% 9.9%
Fatoye, et al 2022 (6-8w) 28 1423 94100 22 3.54 3.5300 § e e 1.44 [0.81;2.07] 8.2% 9.0%
Common effect model 147 115 <> 0.91 [0.64; 1.17] 47.6% .
Random effects model = 0.90 [0.59; 1.21] . 48.8%
Heterogeneity: /° = 27.8%, ° = 0.0395, p = 0.2261
Common effect model 295 236 < 0.60 [0.42; 0.78] 100.0% .
Random effects model <> 0.63 [0.29; 0.96] . 100.0%
I 1 1 1
Heterogeneity: I7 = 71.5%, ©° = 0.2244, p < 0.0001 2 -1 0 1 2

Test for subgroup differences (common effect): 12 =9.90,df =1 (p =0.0017)
Test for subgroup differences (random effects): z7 = 2,50, df = 1 (p = 0.1142)

Figura 3. Metaanalisis y forest plot. Discapacidad mas de 6 semanas.

El grupo control presenta una heterogeneidad significativa alta (I"2=77% ; p<0.001). El tamafio del
efecto es 0.39 el cual no es significativamente diferente de 0 (95%IC[-0.15; 0.94]). Esto implica que el
grupo control no presenta una mejora estadisticamente significativa en la variable de disfuncion a partir

de las 6 semanas.

El grupo experimental presenta una heterogeneidad no significativa baja (1"2=27.8% ; p=0.226). El
tamario del efecto fijo es de 0.91 siendo estadisticamente significativo (95%IC[0.64; 1.17]). Esto implica
que el grupo experimental presenta una mejoria significativa en la variable de disfuncion a partir de las

6 semanas.

De manera global estariamos hablando del modelo de efectos aleatorios (1"2=71.5% ; p<<0.001) en el
que la heterogeneidad es significativa. El test para diferencias entre subgrupos no presenta diferencias
estadisticamente significativas entre el grupo control y el experimental (p=0.114). La estimacion global

del efecto seria estadisticamente significativa 0.63 (95%IC [0.29; 0.96]).
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Anexo 6

Tabla 1. indices de concordancia kappa.

% Agreement Kappa
RCTs search — title/abstract 95,7 % 0.89
RCTs search — full text 96,97 % 0.94
SR search — title/abstract 80,95 % 0,61
SR search — full text 66,7 % 0
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Tabla 2. Caracteristicas de los estudios incluidos.

/ (daily time for 2
modules: 7 to 27
minutes;  average
20 minutes

VR Program Comparison
Autor, - Participant Outcomes
publicat e clbants s (n); Age
i (n); Age (y),
fon Mean + SD {yiMeay Summary of findings
year. (rang_e)' Intervention Dose + SD Intervention Dose
o ’n (range), Duration of exercises
o) Female, n program / measurements
& %)
Both groups received treatment
three times per week on
alternate days for a total of 12
sessions over 4  weeks.
Each session lasted 30 minutes.
Measurements were taken at
Participants baseline and after the 4-week
(42); Age (25 intervention. Pain score at baseline was 6.62+1.04 in group
50), 382 4 . - A (RPT) and 6.50+1.24 in group B (VR) which
11,8 Female, n| VRES: Using kinetic = exergames. | _ Pain Intensity decreased to 3.32:0.81 and 1.00:0.60
(69%) patl_ents were subjected_to trunk slide Both the groups Participan RPT. with 10 minutes of heat respectively after the 12th session (p<0.05)
flexion, sitting to avoid obstacles, received sessions ts (42); therapy by a moist hot pack, and Both the groups received | Measured using the Numerical
jumping and combined movement of | on alternative days, Age (25‘_ hamstring stretching. Back sessions on alternative | Pain Rating Scale (NPRS).
arms for 5 minutes, as displayed on the with 3 sessions per 50), 37,5 + strengthening exercises included 10 days, with 3 sessions per Functional disability score at baseline was
Afzal et mounted LCD (liquid crystal display). week for a total of 12'5 i repetition of bridging, prone leg week for a total of 12 |A self-reported 11-point scale 65.08+8.94 _in group A and 69.16+9.13 in
al. 2022 After 30 seconds of rest, the body ball 12 sessions. Fe‘male N raises, trunk extension in prone with sessions ranging from 0 (no pain) to 10 Group B which decreased to 40.56+8.59 and
. game, including moving arm, head & 30/)- arms behind the back, trunk rotation . (ot AaginablgEain] 16.04+6.82 respectively after the 12th session
pushing and kicking of ball, for 5 (6:3% exercises, knee to chest, and prone | . ] 9 Pl (p<0.05).
minutes was introduced. |- 30 min per session. position with a diagonal elevation of Qi perisession. E . -
the arm and the leg. unctional Disability ) o )
While both groups showed significant intra-
Measured using the Modified | group differences post-intervention, group B
Oswestry Disability Index | registered significantly better results than
(MODI). group A (p<0.05)
Assesses limitations in activities
of daily living due to low back
pain.
- 34" educational
video
(n=30); MRI
(n=30); Age| Age (21- . . The VRNT group showed a reduction in pain
(21-70), Mean| 8w / 2 VRNT | 70), Mean Passive VR: S th tic VR 20 min per session self-reported outcomes at week | intensity from baseline to post-treatment
Ceko et [(348) + SD| VRNT modules per day, 5 | (33 5) 1 SD -ZSSWB - ©ee no fherapeutic ) 4 (mid-way through | compared to the control group (p = 0.014), with
al. 2023 |(9,9); Female,| days per week, for (9,2); viaeos. 5 times per week / 8 VRNT/Control), at post- | a 60% reduction in pain among participants in
o, a total of 40 days of weeks :
n (47%) module completion Female, n treatment (week 8), and at 2-| the VRNT group versus 30% in the control
(50%) week follow-up (week 10). group.
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VR Program Comparison
Autor, Participant Participant Outcomes
publicat :. ::lpan S s (n); Age
ion (M)’ g_t(sy[))’ (y), Mean Summary of findings
year. z:: _e ); Intervention Dose + SD Intervention Dose v 9
e (range), Duration of exercises
Female, n
o Female, n program / measurements
& (%)
Total program duration (both
groups):
6 to 8 weeks, home-based
sessions.
Recommended frequency:
5 sessions per week
Estimated total number of
sessions:
Up to 24 sessions
Duration of each session:
Between 15 and 60 minutes,
depending on individual
tolerance and progression.
Regarding  dysfunction, no  significant
differences were found between groups either
at baseline or at any of the subsequent
. DTxP program: The task involved Participant Sham placebo comparator received assessmen_ts. . - .
Participants L . N n i . For the pain variable, a significant difference
X picking or stacking geo metrically - 5 sessions per | s (17); Age the same VR headset as the - 5 sessions per week. O
(14); Age (y), . . i . was found (p = 0.05) between the DTxP group
Ecclesto shaped fruits. Fruits from trees week. (y), Mean participants in the DTxP arm. The Assessments were conducted at
Mean 55,14 + . . . . : . and the SHAM group post-treatment.
n et al appeared in all 4 quadrants of their (52,76) + participants  viewed text that - 6-8 week. four time points: o A )
SD (10,53), . A = X ; ) In the kinesiophobia variable, the DTxP group
2022 peripersonal space. Their location and - 6-8 week. SD (11,19); instructed them to relax and enjoy - - ;
Female, n . . . . . showed a significant reduction in fear of
(85,7%) frequency increased through the Female, n | the environment as used in the | -15-60 per session. Baseline movement compared to the control group (p =
o experience. -15-60 per session. | (82,4%) DTxP P group (p

Post-treatment (after completing
6-8 weeks)

9-week follow-up

5-month follow-up

Primary and

Outcomes:

Secondary

Primary outcomes:

Fear of movement (Tampa Scale
of Kinesiophobia, TSK)

Functional disability (Oswestry
Disability Index, ODI)

0.05).

The DTxP group showed a significant
improvement in pain intensity compared to
baseline (p = 0.02), but no differences were
observed at the 9-week or 5-month follow-ups.
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VR Program Comparison
Autor, Participant Participant Outcomes
publicat | ' aricipants s (n); Age
i (n); Age (y),
fon Mean + SD (B Lm Summary of findings
year. (= _e)' Intervention Dose + SD Intervention Dose
Femag:e n (range), Duration of exercises
) ’ Female, n program / measurements
° (%)
Secondary outcomes:
Pain intensity
Pain interference (Brief Pain
Inventory)
Patient Global Impression of
Change (PGIC)
Low.infensit " Low intensity active
tow |rr11_enSnyac 'r\:e stretching of the upper
stretching of the extremities, as well as
upper extremities, the low back for about
as well as the low 5min. The stretching
back for  about exercises were carried N
5min. The out in a top-to-bottom Forty-six patients (BE-VRG, n = 22; CBMT, n =
stretc!'\ing sequence involving 24) with the mean (+SD) age of 47.62 + (11.5)
exercises were overhead triceps and | Primary clinical outcome: years f(_)r BE»VR_G and 48.8+ (_10.2_) years for
carried out in a top- arm-cross-chest stretch CBMT intervention completed in this study. A
to-bottom i X forearm  flexion and [ Functional disability, assessed total of five and six pgﬁlClpants |n. the (?BMT
Seqtience |nv9IV|ng extension contraction |using the Oswestry Disability and BE’YRG' respectwely, have discontinued
overhead triceps and torso twist stretch | Index (ODI) with the intervention.
=2 A a;d ; arm-tcnis: (n=24); performed in routine in a he functional disability of o
(n=22); ge ches stretch, Age (18- balanced standing reports the functional disability of participants
(‘1‘3-(2;:), Me;s fortearr_n flexion and 25), Mean position. as measutre: byrthe O;é \';Ezmiin2%SDs)) 4O1DI
Fatoye §11r5)) t BE-VRG ety and | (488)£SD | McKenzie Health-economic outcome: b m(io(es)-) ok 4( -(BE)l
2022 Female, n torso twist stretch georfgle n Quality-Adjusted  Life Years VRG,6.73(6.05); CBMT,12.67 (5.61) and
20 H ] - a .
(?%) f:l:{%r:ed . |;1 (2%) Stretched the  trunk | (QALYs): calculated by mapping week8(BE-VRG,3.54(3.53); CBMT,6.75 (5.06)

balanced standing
position.

Head virtual balls
seen on the screen
as though coming
towards them, while
their feet were
stationary but the
trunk and head
moves to

backwards at the waist
level as far as he/she
could, using the hands as
a fulcrum while keeping
the knees straight.

The movement was
repeated up to 10 times.

Thrice weekly for

ODI scores to the SF-6D

3s/w, 8 weeks

Functional disability of the participants
between the BE-VRG and CBMT was
significantly different (p < .05) at baseline,
week 4 and week 8. Over the 8 weeks period,
there was an indication that functional disability
of participants has improved in the two arms.
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VR Program Comparison
Autor, Participants Participant Outcomes
publicat . P s (n); Age
— (|c|)' Agf (sy:)) {yiiNEay Summary of findin
year. (‘:-:rr‘ng_e)' Intervention Dose + SD Intervention Dose CIEIELR 28
’ (range), Duration of exercises
Female, n
0 Female, n program / measurements
&) %)
accomplish 8weeks.
heading of the ball.
Thrice weekly for
8weeks
- 20 min of hot pack
therapy and 20 min of
TENS on lower back
-Warm-up consisted of
stretching and ROM
exercises targeting the
neck, wrists, shoulder ODI, the primary outcome [p =0.012; mean
girdle, hip flexors, spinal oDl between-group difference (95% CI): T1: 6.49
and hip extensors, and Chair-rising time (6.46, 6.52), p < 0.001; T2: 9.11 (7.03, 11.19),
- 20 min of hot pack the anterior trunk. Each Regular speed time p <0.001; T4: 7.91 (4.36, 11.47), p
therapy and 20 min | (n=35); moyetmen; for 10 Waj E:Stilsatr;p;:;
(n=35); Age| gf T(ENS on lower | Age (20- Thermotherapy VT:;n al?:peai;d Sthize Stairs ascpent time However, no MCID was noted for the
(20-85), Mean| 0 iherapy acl 85), Mean times. Conditioning | Stairs descent time measures of physical functional performance
(61,26) + SD (58,03)+ TENS consist in dia ; of chair-rising time [p =0.045; mean between-
. phragmatic .
Hsieh et (10,66); TENS i Sy breathi d before treatment, after 1 week | 970UP difference (95% CI): T1: 0.27 ( 0.39,
sieh et |Female, n 15 min of game | (12,32); ) ! reafing ~ and — core ) y 0.92), p =0.451; T2: 4.35 (2.38, 6.32), p <
al. 2025 (71,4%) training on the Female, n Therapeutic exercise musc!e strengthening (follo_wmg three treatment 0.001; T2: 4.55 (2.07, 7.02), p < 0.001; T4: 8.38
VR LongGood PAPA (54,3%) exercises focus on the | sessions), after 2 weeks of
MAMA system abdominal, gluteal, and | treatment (following six
back muscles. included | treatment sessions), and at 1| g| 80% de los participantes en el grupo de VR
. abdominal curls, bridges | and 3 months after treatment | completaron el estudio. Adherencia
3 session per for the spinal extensors | completion. The time point of the | significativamente mayor que el grupo control
week/2 weeks and glutei, and lumbar | primary outcome was 3 months | (p=0,032) (5.55, 11.20), p <0.001]
spine stabilization | after treatment completion.
exercises; each exercise
was per formed for 10 s
and was repeated three
times. The cool-down
phase involved
stretching the spinal
muscles,  glutei, hip
extensors, and flexors
-3 sesion per week/2
weeks
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VR Program Comparison
Autor, Participant Participant Outcomes
publicat | ' aricipants s (n); Age
i (n); Age (y),
fon Mean + SD (). Mean Summary of findings
year. (= _e)' Intervention Dose + SD Intervention Dose v 9
Femag:e 'n (range), Duration of exercises
% s Female, n program / measurements
> (%)
Time points for assessments:
Baseline
Post-treatment (8 weeks)
Follow-up at 1 month
Follow-up at 3 months
Primary outcomes:
EASE VRXx: Self-regulatory skills used Participan
- in cognitive behavioral therapy (CBT) . P Pain intensity
Participants . . | . | 8weeks/1session | ts  (94); -
(94); Age (18- for chronic pain (diaphragmatic dia Age  (25- L 8 weeks / 1 session . .
) ’ breathing training, relaxation response 1y 1 . diary. Pain interference (with activity, | BOth groups reduced their pain compared to
Garcia  |81), Mean| : : 81), Mean | SHAM VR: 2D videos of natural baseline (p < 0.001) at the 3-month follow-up.
exercises that activate the para C mood, sleep, and stress) H
et al. |(52,1) + SD . i (51,3) + scenes (landscapes, animals, etc.) The EaseVRx group showed better results in
sympathetic nervous system, cognition ] ¥ :
2022 (13,5) Female, d i d 2-15 min  per | SD (12,9) 6 min per session . terms of pain reduction than the Sham VR
71 (76%) and ~ emolion —awarggess = an session. Female, j Secondary outcomes: group at 3 months.
regulation), mindfulness principles, 73 (78%)
and pain neuroscience education. o Physical function (PROMIS-29)
Sleep disturbance
Pain catastrophizing
Global impression of change
(PGIC)
8 weeks
 Abdominal Hollowing: In Statistically significant improvement in pain
crook lying position 10 VAS scores was found in the EXG group
sec. hold 10 reps. (P=0.000;d=1.45) but not in the CSEs group
=19); A (n=19); I Bridging: In crook lying | TSK (P=0.107).
(n=19); ge [F30-45 min of | Age (25- position with arms by the
(25-40), Mean session. 40), Mean sides and palms facing | The Brunel mood scale
Massah |(31,15) + SD| Exergame Each exergame last (30,85) + | CSE down 10 sec. hold 10
et al. |(1,193); 4-5 minutes, 1- ! - reps -
2024 Female, n| minute rest period iD(1,IZ49), I Knee to Chest: 3 sec. RPE EXG group demlonstrate.d statistically
(42%) between each emale, n hold 1)10 reps. each significant decreases in negative mood states
game (42%) knee 2)10 reps. both | VAS (depression [P = 0.007], anger [P = 0.03],
knees fatigue [P = 0.000], and confusion [P = 0.000])
L Prone Position: 1) and increases in positive mood states (vigor [P

Abdominal hollowing 10
sec. hold 10 reps. 2) With

=0.000], calmness [P = 0.000], and happiness
[P = 0.001]). The CSEs group also
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VR Program Comparison
Autor, Participants Participant Outcomes
Pt | oo ) e N
year. Mﬁ:zé)_D Intervention Dose + SD Intervention Dose ummary ot fincings
Female, 'n (range), Duration of exercises
) Female, n program / measurements
(%)
opposite arm and leg demonstrated  significant decreases in
raise 5 sec. hold 10 reps. negative mood states of depression (P =
each side 0.027), tension (P = 0.02), and confusion (P =
|- Quadruped Position: 1) 0.03), but not in anger or fatigue. No significant
Abdominal hollowing 10 improvements in positive mood states were
sec. hold 10 reps. 2) With found in the CSEs group. Exergames were
?:iggssltzecazgl dan(;jrefsg more successful in lowering fatigue and
each si-de3) WitH confusion and boosting positive mood states in
opposite arm and leg the between-group comparisons (P < 0.05).
raise 3 sec. hold 10 reps.
each side Participants in the EXG group reported
I Plank (on elbows and considerably less exertion after the
knees): 5 sec. hold One intervention (3.05—- 0.90) than those in the
repetition. CSEs group (4.05-0.92; P =0.001; d = 1.12).
One minute rest between
the sets. One to two Only the EXG group showed a statistically
minutes rest between the significant reduction in TSK scores (P = 0.000;
exercises d = 2.18). The mean TSK score reduced from
43.5- 457 (pre-intervention) to the
recommended cutoff level of 37.90- 4.09
(postintervention). It is worth mentioning that
both groups had the same level of FAB before
the interventions, and the baseline TSK score
did not differ significantly between the two
groups (P =0.12).
VR: Played 2 different games (2min CG:‘ I?uring the control intervention, Primary outcome:
each), which had to be controlled by participants stood n exactly the . ) . . )
pelvic tilts in the sagittal plane. To play samelspot as those in the \/R group, Thfa dlfferenge between basellqe Atlbaselfne, no differences werelfound in the
the games, a wireless motion sensor. but with the TV screen switched off. pain intensity and the pain| pain variable (p > 0.05), but during and after
’ The control group performed pelvic intensity experienced during the | the exercise, the VR group showed a
The goal of the first game was to tilts in the sagittal planeaccording to exercises was lthe primary | significant improvement compared to the
collect points by guiding a caterpillar ) a pgep tone. The first time outcgme. This dlﬁgrence was controIA group (p o< 0.001).
through hoops and by catching objects We ysed a single- (n=42); participants heard the tone, they obtained by subtracting the pain | Regarding the kinesiophobia variable, both
(n=42); Age| that floating in the air. During th session . Age (18- | had to their pelvis anteriorly and intensity during the exercises | groups improved compared to baseline, with
(18-65), Mean at were floating In the air. During the | ~intervention, which 65), Mean | keep itin an anteriorly tilted position . . from the baseline pain intensity. | better results in the group that had a lower
Matheve 1454) + sD second game, points could be gained | - consisted ~of | (442)+SD | until the next beep, after which A _single-session Apositive value thus indicatesan | score on the TSK scale. As for pain
et al. 11,5); Female by guiding a fish through a cave and to 2x2min of pelvic tilt (11,9); articipants ~ tilted  the elvis intervention. improvement catastrophizing, results were similar to those
2020 (27' i | collect shells, while avoiding hitting the | exercises in the =) particip P P : phizing, nrar. :
(64%) cave walls or bumping into ofher sagittal plane, with Female, 27 posteriorly, and so on. Participants observed for kinesiophobia.
30s of rest in (64%) had to tilt their pelvis 46 times during Secondary outcomes. Regarding the time spent thinking about pain,

fish.The caterpillar and fish could be
steered upwards or downwards by
tilting the pelvis in an anter ior or
posterior direction. Before the start of
the inter vention, the purpose of the
games was explained and participants
were instructed how to play them.

between

the first two minutes, and 54 times
during the second two minutes. The
tempo of the beep tones was varied,
so that participants sometimes had
to tilt their pelvis faster or slower.
The number and the tempo of the
beep tones were based on a pilot
trial that was conducted prior to the

The difference between base line

pain intensity and the pain
intensity experienced
immediately after the
intervention, the time spent

thinking of pain during the
exercises and the number of

participants with lower pain levels at baseline
also spent less time thinking about their pain.
In the motivation variable, neither group
perceived their intervention as harmful (p =
0.2).
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VR Program Comparison

Autor, - Participant Outcomes
publicat hagiclbents s (n); Age
i (n); Age (y), ;
ion (y), Mean -
year. NeanE 2 Intervention Dose + SD Intervention Dose Summanvodindings
(range);
Femag:e n (range), Duration of exercises
% s Female, n program / measurements
: (%)
current study. pelvic tilts performed by the

participants were the secondary
outcomes. The pain difference
after the exercises was obtained
by subtracting the pain intensity
after the exercises from the
baseline pain intensity. A positive
value indicates an improvement.
The number of pelvic tilts in both
groups was assessed in the
same way as during the pilot trial.
If between group differences
would be present, or the number
of pelvic tilts would be correlated
with any of the outcomes, this
factor would be controlled for in
the analyses.

Pre and post intervention

measurement.
IKT: Before exercise, the
VRT: Exercised with the device which participants were asked to be in
focused on the balance of stability of isokinetic dynamometer in a vertical
the core muscles. Personal education standing position. The knees were
about the procedures of executing the flexed 15 degrees, and the fixation
game helped the participants to get an straps were tied around the . . . .
idea about VRT. Training was given in popliteus, thigh, pelvis and chest to Pain intensity For the pain variable, no baseline differences
the sitting position which challenges prevent tricky movements. They were observed between groups (p > 0.'(.)5)‘ At
the balance activites of the (n=15); were asked to keep the trunk to Player wellness 4 weeks, the VRT group showed a significantly
(n=15);  Age| participants. The shooting game was |[The training lasted for | Age (18- | maintain the range of motion of 10 greater reduction compared fo the IKT group
(18-25), Mean| selected in the current study, in which | 30 minutes. 25), Mean | degrees of extension and 80 Received  traini 5 Sprint performance ® ) < 0.001).
Nambiet |(21,25) + SD| the participant sat on the virtual (2023) + | degrees of flexion. The axis of the | So°°NeC MG L’?che Sp””é ests, there were no bas‘;"”e
al. 2020 [(1,2); Female, platform and visualized the game on SD (1,6); dynamometer was aligned with the aysiweek for 4 weeks. Jump performance ifferences between groups, nor were there

Received training 5
days/week for 4

differences at 4 weeks (p > 0.05). However,

Y the display screen. The game was
0(0%) pay 9 both groups showed significant improvements

Female, 0 intersection point of the mid-axillary

executed and controlled by moving the (0%) line and the lumbosacral junction, h

trunk back and forth and left and right weeks. which was exactly 3.5 cm below the g()or81basellne o the 4-week assessment (p <
according to the signs. crest of the iliac bone. 4 Week JL.Jmp)t-est results followed the same pattern as
Hot pack therapy for 20 minutes and They were allowed to perform the the sprint tests.

ultrasound with a frequency of 1 Mhz exercise at an angular speed of 60

and intensity of 1.5 W/cm2 in degrees/second, 90

continuous form for 5 minutes degrees/second and 120

degrees/second with 15 repetitions
of three sets. Between each set 30
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VR Program Comparison
Autor, Participant Participant Outcomes
publicat articipants s (n); Age
i (n); Age (y),
fon Mean + SD (B Lm Summary of findings
year. (= _e)' Intervention Dose + SD Intervention Dose
Femag:e 'n (range), Duration of exercises
) ’ Female, n program / measurements
> (%)
seconds rest and between each
pace 60 seconds rest was given.
Hot pack therapy for 20 minutes and
ultrasound with a frequency of 1
Mhz and intensity of 1.5 W/cm2 in
continuous form for 5 minutes.
(CPRn=18) CPR (15 times per set for At baseline, no differences were found
: 3 sets, 5 times per week . oo X
; Age (18- A between groups for pain and kinesiophobia. At
for 4 wk. maintain each S N
25), Mean osition for 10 seconds 4 weeks, significant differences were already
(21,4) + SD CPR (through a Swiss ball for core \FA)Iith o T brealé observed in the VR group for both variables (p
(1,8); muscles. exercises performed were between the repetitions.) =0.001). The same was true at 6 weeks.
(n=18); Age| VR balance training (sitting position, Female, n | wall squat, Russian twist, leg lift, CBT (10to 15:; etitioﬁs VAS, TSK, Blood serum level of | Regarding hormonal levels, no significant
(18-25), Mean| which challenges the balance activities (0%) plank saw, cobra, and hip raise on T il dF; e stress hormones. differences were observed between groups at
Nambiet [(22,3) + SD| of the participant by moving the trunk -30min/5days the Swiss ball). \’/)veek yfor 4 v):/eeis baseline. At 4 weeks, differences emerged
al. 2021 |(1,6); Female,| back and forth and left and right week/ 4 weeks. (CBTn=18) SHSERITE=Was focuseci Baseline, after 4 weeks, and at 6 | between the two experimental interventions
n (0%) according to the signs.) ; Age (18- CBT (active isotonic and isometric on each r?]uscle LD for months of follow-up. and the control group in glucose and insulin
25), Mean exercise for abdominal and back G T gfor P 10 levels, but not in HOMA-IR. At 6 months, the
(21,9) +SD muscles) seconzs o i, X same pattern as at 4 weeks was observed,
(1,8); P p except that insulin, HOMA-IR, and GH showed
group (hamstring, hip o "
Female, n no significant differences.
0% flexors, and lumbar
(0%) extensors)
VR: The participant was asked to sit in The pre §c0re \{alues Of. painl statU§ (NPRS)
the. virtual platform which  offers Pain status and Quality of life (physical fitness index) of
challenges to the trunk movement VR, CS did not show any statistical difference
Firing game was selected in this study CS: Performed the core  stability Quality of life e e mple
and asked him to follow the game training through therapeutic ball ) geneity. Al
. ] . . . These exercises were : and statistical difference (p<0,001).
- instructions. The game was Rev Bras - (Pro serious, India) for the spinal ) Sprint Performance
Participants Participant " ! . performed for 15 times
Med Esporte — Vol. 27, No 6, 2021 598 stabilizers. Different set of exercises . o
(20); Age| . s (20); Age i for 3 sets and they were : The pre scores of all types of sprint activities of
executed by trunk movements (flexion, R i were performed on the ball such as; Forty-meter sprint . "
(18-25) 30 mins per day. (18-25) 8 asked to keep each pose VR and CS group did not show any statistical
’ extension and lateral flexion) within the ’ Quadruped arm rise, cat and camel, h
. Mean s . . R Mean I y for 15 seconds. . ’ difference (p>0.05). After four weeks of
Nambi et limitations of pain. The difficulty level in pelvic tilt, side plank and extension Zigzag sprint . N 5 . )
(21,45) + SD ) : - (21,39) + . different interventions, the sprint scores in VR
al. 2021 the game can be altered by increasing - Training for 5 exercises. . . ) .
(1,5) d X h ; ti . K SD (1,4) 30 mins per day. . X and CS at various intervals showed statistical
Female. ol ©or ectreaswllgh t envanm:s gan;e f|mes in S week for Female. n N - X Submaximal shuttle running difference (p<0.001)
! . ici our weeks. ! ici i = :
(0%) parameters e participant can be (0%) so all the participants in the group Training for 5 times in a

progressed to the next level once he
achieved the current level and the
exercises were done for 30 minutes
per day.

Also all the participants in the group
had underwent heat modality for

had underwent heat modality for
twenty minutes and therapeutic
ultrasound for five minutes

week for four weeks

Jump performance
Counter jump

Squat Jump

The pre scores of counter Jump and squat
Jump of VR and CS group did not show any
statistical improvement (p>0.05), which
indicated sample homogeneity. After four
weeks of different sports training, the CJ and
SJ scores in VR, CS and control group at
different intervals showed statistical difference
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VR Program Comparison
Autor, Participant Participant Outcomes
publicat a. clpants s (n); Age
i (n); Age (y),
fon Mean + SD (B Lm Summary of findings
year. (= _e)' Intervention Dose + SD Intervention Dose
aok (range), Duration of exercises
Female, n
0 Female, n program / measurements
& (%)
twenty minutes and therapeutic (p=0.001)
ultrasound for five minutes
IKT: Before exercise, the
participants were asked to be in
VRT: Exercised with the device which |sok|n§t|c dynlalmometer in a vertical For(th(e palr} variable at basellne: thgre 'was no
s standing position. The knees were statistical difference (p = 0.05), indicating that
focused on the balance of stability of -
. flexed 15 degrees, and the fixation both groups were homogeneous. At 4 weeks
the core muscles. Personal education X The primary and secondar .
about the procedures of executing the straps were tied around the p y Y| and at the 6-month follow-up, pain was
ame helped the particioants {o et an popliteus, thigh, pelvis and chest to outcomes measures  were | significantly reduced in both groups (p <
%ea abm?t VRT. 'I")raininp Wt i?/en o prevent tricky movements. They measured at baseline, after 4| 0.001), but no significant differences were
" '9 g were asked to keep the trunk to weeks and at 6 months of follow | observed between them.
the sitting position which challenges . - A - . . A
the balance activites of the [The training lasted for (n=20); maintain the range of motion of 10 " = up. For the kinesiophobia variable, no significant
o, . N 30 minutes. d degrees of extension and 80 [~ Received training 5 differences were found between groups at

(n=20); Age| participants. The shooting game was Age (18- . " days/week for 4 weeks. Pri t ) L -

. X . degrees of flexion. The axis of the y rimary outcomes. baseline (p > 0.05), but significant differences

(18-25), Mean| selected in the current study, in which 25), Mean d f ligned with the |- Hot pack therapy for 20

i 232) + SD| the participant sat on the virtual |[Received training 5 (22.8) + SD ynamometer was aligned wi e - b £ were observed at 4 weeks and 6 months (p <
Nambiet |(23,2) =+ o 9 O+ intersection point of the mid-axillary | Minutes and ultrasoun Visual analog scale. 0.001), with better outcomes in the VRT group
al. 2021 |(1,5); Female,| platform and visualized the game on days/week for 4 | (1,6); N ana=hesIirmbosacral=anct with a frequency of 1 Mhz

o " junction, " . compared to the IKT group.

n (0%) the display screen. The game was weckes Eemals, 1 which was exactly 3.5 cm below the and | intensity gofe 1.5 Tampa Scale for Kinesiophobia In the blood analysis, no significant differences
executed and controlled by moving the (0%) erostBathaihe boné W/cm2 in continuous P P | wer bserved )t/b ’ i g( > 0.05), but after
trunk back and forth and left and right - form for 5 minutes. ere obsel e_ a as'_e e (p > 0.05), but aftel
according to the signs Secondary outcomes. 4 weeks of intervention, all groups showed

’ They were allowed to perform the improvements in blood markers. Only HOMA-
3 exercise at an angular speed of 60 Blood serum level of stress| IR, prolactin, ACTH, and cortisol showed
HI(t)rt pac:dtr:;/ei;ipy ffror 20nm|nufte1s ’\722 degrees/second, 90 hormones. significant differences at 6 months (p < 0.001)
:ndasoirl:tensit aof eiuse C\gvz:m2 in degrees/second and 120 between the control group and the VRT group,
continuous fo\;/m for 5 n:\inutes degrees/second with 15 repetitions with better results in the VRT group.
of three sets. Between each set 30
seconds rest and between each
pace 60 seconds rest was given.
 Changing trunk  Knee joints were kept at | - Primary Variable:
position while 15 of flexion for |- Pain intensity  (Visual
playing a video car relaxation  of  lower Analog Scale - VAS).
race game. extremity muscles, and |- Secondary Variables:
I thirty minutes per oo, Velcro  bands  were |- Cross-sectional area
session, f ive days n=(20); fastened around the (CSA) of lumbar muscles
(n=20);  Age| a week, for 4 | Age (18- upper chest, pelvis, mid- measured using magnetic A o o
(18-25), Mean| weeks. 25), Mean thigh, and leg region to resonance imaging (MRI). | Regarding pain intensity, differences were
Nambiet [(23,2) + SD| Virtual reality exercise (22,9) £+ SD | Isokinetic exercise avoid accessory and |- Muscle thickness of the | found between the groups (p = 0.001). At 4
al. 2023 |(1,6) ; Female,| (1,7); unnecessary multifidus measured | weeks, greater improvement was observed in

n (0%) IAlso received 20 min Female, n movements. The lower using ultrasound. the VRE group (p = 0.001).

sessions of hydro (0%) back region was kept |- Inflammatory biomarkers:
collateral packs and free for a free range of C-reactive protein (CRP),
five minutes  of movements with 10-15 tumor necrosis  factor-
continuous ofbackwardmovementan alpha (TNF-a),
ultrasound with the d70-80 interleukin-2 (IL-2),
parameters of 1 offorwardmovement. interleukin-4 (IL-4), and
MHz frequency and I Velocity of 45, 60, and interleukin-6 (IL-6).
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VR Program Comparison
Autor, Partici Participant Outcomes
publicat | Participants s (n); Age
i (n); Age (y),
fon Mean + SD (B Lm Summary of findings
year. (rang_e)' Intervention Dose + SD Intervention Dose
’ (range), Duration of exercises
Female, n
0 Female, n program / measurements
(%) )
(%)
1.5 w/cm2 intensity 90/s with 10 repetitions of | 4w
at the lower back three sets. Thirty
region for five days seconds rest was given
a week for 4 weeks between each set, and
sixty seconds rest was
given between each
pace.
thirty minutes per
session, f ive days a
week, for 4 weeks.
Also received 20 min
sessions of hydro
collateral packs and five
minutes of continuous
ultrasound  with  the
parameters of 1 MHz
frequency and 1.5 w/cm2
intensity at the lower
back region for five days
a week for 4 weeks
Each lasting
approximately 2
minutes. There
Virtual Dodgeball Intervention: The were 2 sets of 15
game environment was a basketball launched balls Pain, assessed using the McGill Pain
arena in which the participant played within each game Questionnaire, showed a significant reduction
dodge ball against 4 virtual opponents. | level. Lumbar Spine Flexion. over time in both groups. This improvement
In the virtual environment, the was reflected in the Visual Analog Scale (VAS)
participant’s avatar, viewed in the third | The average Tampa Scale for Kinesiophobia. | scores (F = 24.82, p < .001), indicating a large
person perspective, was located on gameplay session —26): effect size (n?p = 0.33), as well as in the
—26) A one free-throw line and the 4 lasted 5:_ % 18 Roland-Morris Disability | Present Pain Intensity scale (F = 10.30, p <
Thomas E:g_sg) Megﬁ opponents Yvere located opposite the approximately 15 58)6 M(ean Questionnaire. 0.001), which showed a moderate effect size
ot al. |(23.9) ’+ D free throw line. The opposing players minutes. (26’7) " Participants in the control group had (% = 0.17). The Global Pain Index yielded a
: N moved 3 m fore and aft and 3 m left ’ o no intervention between visits. Visual analog scale(0—100). marginal result (F = 3.74, p = .06), suggesting
2016 (6,8); Female, . : " . SD (8,5); ) ; . o
and right in a random order during Participants that the improvement in pain was similar
12 (46,2%) ) Female, 13 - )
gameplay. assigned to the (50%) Present pain intensity. across  both  groups. However, no
game group improvements were observed in physical

The opponent that was about to launch
a virtual ball turned green or red 300
ms before launch to alert the
participant

returned to the
laboratory on 3
days, separated by
no more than 48
hours, for
gameplay

sessions.

Pa

Ad

in rating index.

herencia

disability in either group. Although both
interventions led to pain reduction, the use of
video games was not significantly more
effective than standard treatment. All
participants completed the study.
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the speed of approximately 1.0 km/h

exercise, posterior pelvic tilt, cat—
camel exercise, and stretching of
the lumbar extensor muscle).

2 weeks.

VR Program Comparison
Autor, Participant Participant Outcomes
publicat a. clpants s (n); Age
i (n); Age (y),
fon Mean + SD (B Lm Summary of findings
year. (= _e ); Intervention Dose + SD Intervention Dose
e (range), Duration of exercises
Female, n
0 Female, n program / measurements
(%) )
(%)
Before treatment, there were no significant
The experimental group was asked to Control group that performed only a differences between groups in the variables
passively watch the same virtual traditional physical therapy VAS, TSK, ODI, TUG, 6MWT, and balance.
walking video clip in a sitting position programme. . After 2 weeks of treatment, group differences
with video glasses. - (n=22); V|§ual Analog Scal_e (\./AS) f'.Jr were found in the ODI, NHP, and balance
_ All participants . - pain [8], TAMPA kinesiophobia X X
(n=22); Age ) Age (?7), In each group, physical therapy was Al participants  were measures, with the experimental group
) were treated five ; B L scale  (cut-off score was :
Yilmaz (?), Mean| N Mean performed using physical agent treated five times a week ’ showing better results.
times a week for 2 L A determined as 37 by Vlaeyen) : . h
Yelvar et |(46,3) + SD| weeks b (52,8) + modalities that include hotpack (15 for 2 weeks by [24] for fear of move ment For pain intensity and TSK, no baseline
al. 2017 |(3,4); Female,| Virtual walking task, a video clip was hysiotherapists a); SD (11.5); min), TENS (15 min), deep heat physiotherapists at the Oswestry Disability Index "| differences were observed between groups (p
10 (45%) taken by a cameraman who was physlotherap Female, 18 with ultrasound (5 min), and clinics . >0.05), but at 2 weeks, a significant difference
. the clinics " . . . R :
naturally walking down Ireland forest at (81,8%) therapeutic exercises (extension was found in favor of the experimental group

compared to the control (p < 0.001).
Adherence was not specifically assessed, but
compliance was monitored through external
control.

VR= Virtual Reality; CPR = Combined Physical Rehabilitation; CG= Control Group; CBT= Conventional Balance Training; TSK= Tampa Scale for Kinesiophobia; VAS= Visual Analog Scale; ODI= Oswestry Disability
Index; CSE= Core Stability Exercise; RPE= Rating of Perceived Exertion; VRNT=Virtual Reality Neuroscience-based Therapy; MRI= Magnetic Resonance Imaging; RPT = Routine Physical therapy; VREs = Virtual
Reality Exercise; CS = Core Stabilization; VRT = Virtual Reality Training; IKT = Isokinetic Training.
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Tabla 3. Escala pedro. Calidad de la evidencia.
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Estudio Criterios de | Asignacion | Asignacion | Caracteristicas | Ciego | Ciego del | Ciego del | Resultados de | Analisis Comparacion Medidas de Puntaje
elegibilidad | aleatoria de oculta similares al de los | terapeuta | evaluador | al menos el por estadistica entre variabilidad y total
especificados | los sujetos inicio sujetos 85% de los | intencion | grupos para al punto estimado (max.
participantes | de tratar menos un para al menos un 10)
reportados resultado clave resultado clave

Afzal et al 2022 0 1 0 1 0 0 0 1 0 1 1 5
Ceko et al 2023 1 1 1 1 1 1 1 1 1 1 1 10
Eccleston et al
2022 1 1 1 1 1 1 1 1 1 1 1 10
Fatoye et al
2022 1 1 0 0 0 0 0 0 0 1 1 3
Hsieh et al
2024 1 1 1 1 0 0 1 1 1 1 1 8
Garcia et al
2022 1 1 1 1 1 0 0 1 1 1 0 7
Massah et al
2024 1 1 i i 1 0 0 1 0 1 1 7
Matheve et al
2020 1 1 1 1 0 0 0 1 0 1 1 6
Nambi et al
2020 1 1 0 1 0 0 1 1 1 1 1 7
Nambi et al
2021 1 1 0 1 0 0 0 1 0 1 1 6
Nambi et al
2021 * 1 1 0 1 0 0 0 1 1 1 1 6
Nambi et al
2021 *A 1 1 0 1 0 0 0 1 0 1 1 5
Nambi et al
2023 1 1 0 1 0 0 1 1 0 1 1 6
Nambi et al
2023 1 1 0 1 0 0 1 1 0 1 1 6
Thomas et al
2016 0 1 1 1 0 0 0 1 0 1 1 6
Yilmaz Yelvar
etal 2017 1 1 0 1 0 0 1 1 0 1 1 6
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