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RESUMEN 

La supervivencia a un cáncer de mama se ha incrementado 

cuantiosamente en estos años. Estas mujeres arrastran numerosas secuelas, 

entre las que destaca la fatiga, un síntoma de naturaleza multifactorial que 

merma su calidad de vida. Con esta memoria de Tesis se persiguió mejorar la 

comprensión sobre la fatiga inducida por el cáncer de mama estudiando su 

relación con distintos factores, así como analizar la efectividad de un programa 

multimodal de ejercicio terapéutico. 

Las 95 participantes habían finalizado en tratamiento por cáncer de 

mama, tenían un estadío I-IIIa de la enfermedad y no presentaban 

contraindicación para la práctica deportiva.  

Los resultados de la memoria de Tesis indican que: a) Un estado 

psicológico caracterizado por depresión y mala imagen corporal, una mayor 

sensibilidad al dolor cervical y una disminución de la movilidad del hombro, se 

relacionan con la fatiga, confirmando su carácter multidimensional. b) La fuerza 

evaluada mediante dinamometría, está fuertemente correlacionada con la 

calidad de vida y la salud general en supervivientes de cáncer de mama. c) Un 

programa multimodal de terapia física fue efectivo para la disminución de la 

fatiga y de la α-amilasa, y la mejora del rango de movimiento cervical, la fuerza 

muscular y el estado de ánimo en mujeres con cáncer de mama.  

Hay una fuerte asociación entre desórdenes del estado de ánimo y de 

tipo musculoesquelético y la fatiga, lo que muestra el carácter multifactorial de 

ésta. Los programas multimodales tienen un efecto favorable para reducir la 

fatiga y otras alteraciones relacionadas con el proceso oncológico. 
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ABSTRACT 

Survival from breast cancer has increased in recent years. These women 

have numerous side effects. Fatigue is one of the most important symptoms 

with a multifactorial nature, which reduce quality of life. The aim of this PhD was 

improve understanding of fatigue-induced breast cancer and their relation to 

various factors, and analyze the effectiveness of a multimodal therapeutic 

exercise program. 

The 95 participants had completed treatment for breast cancer had stage 

I-IIIa disease and had no contraindication to the physical activity practice. 

The results indicate: a) A psychological condition characterized by 

depression and poor body image, increased sensitivity to neck pain and 

decreased shoulder mobility, are associated with fatigue, confirming that has 

multidimensional nature. b) The strength assessed by dynamometry, is strongly 

correlated with the quality of life and overall health in breast cancer survivors. c) 

A multimodal physical therapy program was effective in decreasing fatigue and 

α-amylase, and improving cervical range of motion, muscle strength and mood 

in women with breast cancer. 

There is a strong association among both mood and musculoskeletal 

disorders and fatigue, which shows the multifactorial nature of it. Multimodal 

programs have a favorable effect in reducing fatigue and other disorders related 

to the cancer process. 
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INTRODUCCIÓN                                                                                                           

 

El cáncer de mama y las alteraciones derivadas de su tratamiento: fatiga 

inducida. 

El cáncer es hoy día uno de los mayores problemas de la salud pública 

en Europa1, debido al aumento de casos y el número de muertes relacionadas 

con la enfermedad2. Según un estudio reciente3, una de cada tres personas 

tendrá cáncer a lo largo de su vida en los países desarrollados. Esta situación 

preocupante es trasladable al cáncer de mama (CM), el tumor más frecuente 

entre la población femenina4,5,6. La incidencia global del CM según un estudio 

realizado en 187 países ha aumentado un 3,1% entre 1980 y 20107,  de tal 

forma que actualmente supone el 28,2% de los casos de cáncer entre las 

mujeres españolas, seguido del colorectal (13,7%) y de pulmón (6,7%). En 

Andalucía los datos están en la misma línea que los anteriores, en 2002 se 

dieron 2.500 nuevos casos (67 casos por cada 100.000 mujeres) según datos 

de la Consejería de Salud de la Junta de Andalucía8.  

Actualmente, a pesar de que la incidencia aumenta lentamente7,9, la tasa 

de mortalidad ha disminuido6. En nuestro país el índice de supervivencia esta 

en el 85% a los cinco años de intervención4, algo más alto que en el resto de 

Europa y, en un estudio realizado en las provincias de Granada y Almería, se 

estimó una supervivencia similar, situándola en el 83% a los cinco años y en el 

71% a los diez años después de la intervención10. 
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El aumento de la supervivencia se ha relacionado con mejoras en los 

tratamientos11, la prevención de la recurrencia12 y el diagnóstico precoz4,13. 

Aunque en Andalucía esta última explicación parece improbable puesto que las 

campañas de detección precoz se iniciaron a mediados de los años noventa y 

hay autores que consideran que es pronto para comprobar su efecto14. El 

sistema de salud tiene que dar respuesta a este grupo poblacional portador de 

un gran número de alteraciones derivadas del proceso oncológico7.  

En este contexto,  el CM se considera hoy día como una enfermedad 

crónica12,15. Las supervivientes de CM (SCM) padecen numerosas 

manifestaciones clínicas, incluidos síntomas físicos y psicológicos que tienen 

un gran impacto sobre su estado de salud16. Una vez superada la enfermedad 

en primera instancia, la paciente comienza una etapa difícil hacia la 

recuperación de  su calidad de vida anterior, que puede verse impregnada por 

la aparición de alteraciones músculoesqueléticas17, fatiga, estrés psicosocial, 

depresión, disturbios del sueño, miedo a la recurrencia18, 19, ganancia de peso, 

enfermedades recurrentes y un riesgo incrementado de otras enfermedades 

crónicas20. Entre éstas destaca por su elevada frecuencia la presencia de 

fatiga, entre el 60 y el 96 % de las pacientes la sufren durante y tras el 

tratamiento21,22. 

La National Comprehensive Cancer Network (NCCN), define la fatiga 

inducida por el cáncer (FIC) como una sensación angustiosa persistente y 

subjetiva de cansancio físico, emocional y/o cognitivo relacionado con el 

tratamiento del cáncer que no es proporcional a la actividad realizada y que 

interfiere en el funcionamiento normal de la persona  que tiene o han tenido 
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cáncer23. Es un síntoma multifactorial24 que puede estar presente durante años 

después del cáncer25,26, teniendo impacto físico, emocional, económico27, y 

estando por tanto relacionada con factores bioquímicos, fisiológicos, 

psicológicos y comportamentales. La fatiga tiene,  por tanto, gran impacto en 

cualquier persona28 pero, en personas con cáncer, es más severa, más 

angustiosa29 y más difícil de aliviar con el descanso30. 

 

Etiología de la fatiga inducida por cáncer 

La FIC es un problema muy limitante presente tanto durante como 

después del tratamiento31,32,33,34. Su etiología no está clara35, lo que indica un 

origen ligado a diferentes factores potencialmente desencadenantes, 

relacionados con la propia enfermedad o su tratamiento.  Entre éstos, destacan 

los asociados al tratamiento farmacológico, a aspectos psicosociales y a 

alteraciones neuromusculares.  Hay estudios que han relacionado la FIC con 

alteraciones endocrinas derivadas directamente del tratamiento36, como la 

inducción de amenorrea o menopausia prematura debida a la toxicidad 

ovárica37, o la anemia causada por la quimioterapia y la radioterapia38. 

Por otro lado, diferentes investigaciones han señalado una relación de la 

FIC con factores psicosociales, como el apoyo social39, la imagen corporal40, la 

angustia y la ansiedad41,42 o  la depresión43,44. Kim et al.44 encontró una 

relación significativa entre fatiga, depresión, calidad de vida, y preocupaciones 

funcionales y emocionales en supervivientes de CM, lo que señala que es 

posible la influencia del estado psicológico en la percepción de fatiga, y que 



Cantarero-Villanueva I, 2011 

 

Europen PhD Thesis                                                                                                   Página | 20  

 

debamos por tanto considerar su posible influencia a la hora de llevar a cabo su 

abordaje. 

Además, se ha encontrado que las SCM padecen una hiperalgesia 

manifestada por un aumento de la sensibilidad dolorosa a la  presión después 

de la cirugía16,45.   Este proceso doloroso se manifiesta en la región cervical y 

escapulohumeral implicadas en el acto quirúrgico.  Esta relación entre 

hiperalgesia y fatiga puede tener diferentes explicaciones. Fernández-Lao et 

al.16 mostró la existencia de numerosos puntos gatillo con mayor intensidad de 

dolor en el cuello en SCM. Estos puntos gatillo están presentes en diferentes 

síndromes, como la fibromialgia, muy frecuente en SCM46. Esta experiencia de 

dolor a distancia puede ocurrir por una alteración neuroendocrina o por efecto 

directo sobre el sistema nervioso central (SNC). Las alteración de 

neurotransmisores a nivel del SNC se ha asociado a al aparición de FIC21, por 

tanto es factible establecer una relación entre la hiperalgesia y la FIC. De 

confirmar esta asociación causal, habría que considerarla para planificar las 

estrategias terapéuticas dirigidas a mejorar la FIC. 

La FIC guarda, por tanto, relación con aspectos psicológicos, como la 

ansiedad, y físicos, como con la pérdida de movimiento tras la cirugía o la 

aparición de dolor. Estas complejas relaciones dificultan su entendimiento y 

abordaje. A pesar de que existe un creciente cuerpo de investigación sobre la 

fatiga relacionada con el cáncer de mama y su gestión, actualmente hay 

lagunas en la comprensión de los mecanismos que la provocan37. Por lo tanto, 

es necesario profundizar en este sentido para llevar a cabo esfuerzos dirigidos 

a realizar un tratamiento adecuado.  
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Relación de la fatiga y la condición física  

Desde una perspectiva de fisiología del ejercicio, se entiende la fatiga 

física como una disminución de la capacidad de tensión muscular con la 

estimulación repetida47. Tradicionalmente, la estrategia utilizada para combatir 

la FIC ha sido el descanso 31.  Sin embargo, de acuerdo con un reciente panel 

de expertos48, la actividad física muestra efectos beneficiosos en la prevención 

y en la reducción de la fatiga asociada con el cáncer, es más, hoy en día se 

sabe que la inactividad física es precisamente uno de los factores que se 

relacionan con la aparición de la fatiga. No obstante, este comité de expertos48 

otorgó un nivel de evidencia B (existencia de pocos artículos controlados 

randomizados  o de muestra insuficiente con resultados inconsistentes), en 

cuanto a la eficacia del ejercicio físico sobre  la FIC. Así, de los 16 estudios 

realizados 8 de ellos mostraron resultados positivos y 7 no encontraron efectos, 

sólo en uno de ellos la fatiga empeoró después del programa aplicado.   Es por 

ello, que es necesario un mayor número de estudios clínicos para determinar la 

eficacia de diferentes protocolos para el abordaje de la FIC. 

La disminución de la actividad conduce a la reducción de la masa 

muscular y de la capacidad cardiovascular, por tanto, a la pérdida de la 

condición física general, que aumenta la fatiga15,50,51. Cuando la capacidad 

física se reduce, se establece un desequilibrio entre los requerimientos 

energéticos de  la actividad física  y la capacidad del paciente para realizarla, 

ocasionando fatiga prematura ante actividades cotidianas  ligeras, tal y como 

reportan muchos pacientes49.  Se sabe que el tratamiento del cáncer produce 

anormalidades en el metabolismo del músculo cardiaco y esquelético52  
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manifestadas por un hipercatabolismo muscular  que da como resultado la 

pérdida de fuerza en supervivientes de cáncer.  En concreto,  los pacientes 

oncológicos sufren una disminución de la fuerza isométrica de agarre que 

puede medirse objetivamente mediante test máximos y submáximos, entre 

ellos, uno de los más utilizados en la literatura es la fuerza isométrica de 

prensión a través de la dinamometría de mano. La evaluación de la fuerza 

muscular por la prueba de la fuerza de prensión se ha utilizado ampliamente en 

diferentes condiciones como la fibromialgia53, diabetes54, la diálisis crónica 

peritoneal53, insuficiencia cardiaca congestiva55 o en SCM56.    

De forma concreta, en SCM se ha comprobado que en el primer año 

después del tratamiento hay una disminución de la fuerza de prensión, 

asociado a un mal estado psicológico. En este sentido, Kaya et al57 mostró que 

la fuerza de prensión se relaciona inversamente con la calidad de vida en un 

grupo de mujeres tratadas por CM, aunque no se confirmaron los resultados 

después del tratamiento con quimioterapia. Además, algunos estudios que han 

demostrado que la disminución de la función muscular y de la función física, 

conllevan una mayor posibilidad de  mortalidad58,59,60,61. Es necesaria la 

realización de estudios para establecer de manera clara la posible relación 

entre el deterioro físico de la fuerza de prensión y la FIC. 

El ejercicio terapéutico regular mejora el estado subyacente en personas 

que padecen gran variedad de enfermedades crónicas no transmisibles, entre 

ellas el cáncer16. Se sabe que las mejoras en la fuerza muscular mejora el perfil 

lipídico sanguíneo, reduce la presión sanguínea en reposo/ejercicio, mejora la 

tolerancia a la glucosa y la sensibilidad a la insulina, aumenta el gasto 
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energético y reduce potencialmente el porcentaje de grasa abdominal62, siendo 

este último uno de los principales predictores de mortalidad en población 

oncológica60. 

La puesta en marcha de protocolos de práctica clínica en pacientes 

oncológicos en fase de secuelas exige la selección de procedimientos y medios 

instrumentales que faciliten el seguimiento y control en la evolución de estos 

pacientes de forma que se facilite su uso en la práctica habitual de los 

fisioterapeutas dedicados al trabajo con pacientes oncológicos.  Aún no se ha 

comprobado si la prueba de fuerza de prensión puede utilizarse como una de 

estas herramientas si bien ha sido utilizado en otros contextos clínicos53,54,55,56.  

Existe necesidad de determinar los parámetros de la condición física que 

se relacionan con la fatiga para prescribir programas de ejercicio 

individualizados (tipo, duración, intensidad y frecuencia) que nos permitan 

entender las consecuencias que puede tener la mejora de la aptitud del 

paciente en su calidad de vida y salud general, aunque previamente sería 

necesario establecer si puede ser utilizada como un indicador de fatiga, dolor y 

calidad de vida en mujeres con cáncer de mama.  

 

El abordaje de la fatiga relacionada con el cáncer de mama:  

El ejercicio terapéutico de tipo aeróbico y de fuerza resistencia es una de 

las modalidades no farmacológicas más utilizadas para tratar las alteraciones 

de las personas que han sobrevivido a un cáncer48,63
,  siendo de especial 

utilidad en el manejo de la FIC en estas pacientes63,64,65.    Las intervenciones 
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mediante  ejercicio y terapia física reducen el impacto de la fatiga en la 

funcionalidad y/o reducir la severidad de los síntomas48. El ejercicio terapéutico 

con suficiente frecuencia, intensidad y duración mejoran la capacidad física a 

través del incremento del volumen latido cardiaco y las mejora de 

capilarización, y el aumento del número de la actividad mitocondrial en la 

periferia, de tal modo que podría conducir a una reducción o a la prevención de 

la fatiga en mujeres tratadas por CM15,26.  

Una revisión llevada a cabo por Lucía et al.21, mostró que estos 

programas se han llevado a cabo tanto durante como después del tratamiento, 

con una duración comúnmente entre 6 y 10 semanas y una frecuencia de entre 

3 y 5 días por semana. El tiempo de cada sesión suele aumentar 

progresivamente desde los 30 minutos y se trabaja a intensidades moderadas 

desde el punto de vista de la fisiología del ejercicio, es decir, entre el 60-85% 

de la frecuencia cardiaca máxima. 

 No obstante, los resultados de estos estudios animan a los 

investigadores a realizar investigaciones que comprueben la efectividad de 

otras modalidades combinadas de ejercicio, con el objeto de mejorar el 

conocimiento sobre la dosificación y el tipo de ejercicio más efectivo su traslado 

a la práctica clínica habitual. La naturaleza multidimensional de la FIC y la 

necesidad de un actitud preactiva de las pacientes, exigen la implantación de 

intervenciones suplementadas  con terapias cognitivo-conductuales66, o  de 

programas multimodales que se basan en el ejercicio físico  como principal 

componente, ya que se han mostrado útiles para la disminución de la FIC y la 

mejora de la capacidad funcional49,67,68,69.  
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Dado que las alteraciones derivadas del tratamiento oncológico afectan 

a la esfera física y mental de la mujer, una aproximación desde el punto de 

vista de la fisioterapia, combinando ejercicio con técnicas de recuperación de la 

fatiga como la masoterapia o las técnicas de relajación podrían alcanzar 

resultados satisfactorios. Un estudio reciente ha sugerido que 6 semanas de 

ejercicio diario o intermitente limita la respuesta del eje HHS al estrés70. 

Diferentes estudios resaltan la capacidad de la  intervenciones cuerpo-mente, 

como el yoga o masajes, para mejorar el SNS-HHS respuesta del eje al 

estrés71,72. Sin embargo, los estudios que investigan la eficacia de la terapia 

física programas en la disfunción del eje HPA por marcadores salivales en 

SCM que sufren FIC son escasos. 

A pesar de los efectos beneficiosos ya demostrados del ejercicio sobre 

el paciente oncológico, es bien sabido en la literatura que el nivel de 

adherencia de estos programas no consigue a veces resultados óptimos.  Una 

posible razón es la dificultad para la recuperación tras la actividad física que 

pueden presentar estos pacientes. La introducción de técnicas de recuperación 

podría facilitar la mejora de la adherencia y cumplimentación de los programas 

de ejercicio dirigidos a pacientes oncológicos. Algunos estudios preliminares 

sobre la capacidad de la fisioterapia en este contexto deberán ser confirmados 

con ensayos clínicos que avalen la importancia de la fisioterapia en el 

tratamiento de la fatiga y los trastornos asociados al cáncer de mama. Entre 

dichos recursos se encuentra, con un especial interés para este grupo 

particular de pacientes el uso de masoterapia que ha mostrado enorme eficacia 

en procesos oncológicos, especialmente en la emesis asociada al tratamiento 
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con quimioterapia 73. La masoterapia es un elemento imprescindible para 

favorecer la recuperación tras el ejercicio favoreciendo un estado de relajación 

de predominio vagal74, una mejora del estado de animo y de la recuperación 

muscular75, así como eliminando los efectos inmunosupresores del ejercicio76. 

Estos cambios fisiológicos a su vez pueden redundar en una mejora del estado 

psicológico de la paciente y por tanto favorecer la incorporación de la actividad 

física en su estilo de vida.  

Resumiendo, entendemos la FIC como un estado de agotamiento físico, 

emocional y/o cognitivo, que incapacita para la realización de actividades 

cotidianas, mermando por tanto la calidad de vida, y que está determinado por 

factores de diferente naturaleza, entre los que destaca la inactividad física, 

puesto que además de inducir a la fatiga, la perpetua, ocasionando un círculo 

vicioso que sólo puede romperse con el ejercicio regular y adaptado.  

 

 

 

 

 

 

. 

Figura 1: Relación de conceptos. 
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El objetivo principal de esta Tesis Doctoral Europea (TDE) ha sido 

mejorar la comprensión sobre la fatiga inducida por el cáncer de mama 

estudiando su relación con factores de distinta naturaleza, así como analizar la 

efectividad de un programa multimodal de ejercicio terapéutico en la fatiga en 

mujeres supervivientes de cáncer de mama. 

 

 

 

 

 

 

 

Figura 2: Conceptos abordados y artículos presentados en la memoria de 

Tesis. 

 

Definición de conceptos:  
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por un estímulo determinado que las emociones. Suele un carácter duradero en 

el tiempo77. McNair et al.78 realizaron un cuestionario para su evaluación que 

incluía seis escalas; seis escalas: Tensión-Ansiedad, Depresión-Melancolía; 

Cólera-Hostilidad; Vigor, Fatiga-Inercia y Confusión-Desorientación. El estado 

de ánimo ha sido ampliamente estudiado en relación con el CM48. 
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Calidad de vida 

Concepto de reciente aparición y del que no existe un consenso en cuanto a su 

definición. Lawton79 propone 4 categorías referentes a la calidad de vida: 

calidad de vida física, (relacionada con la salud), calidad de vida social 

(relacionada con el mundo externo), calidad de vida percibida (percepción 

subjetiva de la calidad de vida) y calidad de vida psicológica. Son numerosos 

los estudios que investigan sobre la calidad de vida tanto durante como 

después del tratamiento del CM21, por la afectación que en ésta ejercen las 

secuelas derivadas del tratamiento y de la intervención. 

Frecuencia cardiaca 

Se refiere al número de veces que el corazón realiza un ciclo completo de 

llenado y vaciado de sus cavidades en un tiempo determinado, generalmente 

en un minuto. Es uno de los parámetros no invasivos más utilizados para 

cuantificar la intensidad del ejercicio físico. Ha sido ampliamente utilizado en la 

bibliografía como regulador de ejercicio en pacientes con CM21. 

Variabilidad de la frecuencia cardiaca 

Hace referencia a la variación de la frecuencia del latido cardiaco durante un 

tiempo  definido en un análisis de periodos circadianos consecutivos. Es un 

indicador no invasivo que se modifica con trastornos tanto fisiológicos80, como 

psicológicos81, siendo muy indicado para el estudio de la calidad de vida y el 

estado de salud en SCM. 

Presión arterial 

Hace referencia a la presión que ejerce la sangre sobre las paredes arteriales. 

La alteración de los valores establecidos como normales, indican un deterioro 
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del estado de salud. Es una forma eficaz y sencilla de control de la salud 

frecuentemente utilizada en la investigación en esta población82 . 

Rango de secreción salivar 

El volumen de saliva producido en un tiempo determinado.  Se sabe que el 

tratamiento relacionado con el cáncer puede producir una hipofunción de las 

glándulas salivares83.   

Cortisol 

Hormona producida por la glándula suprarrenal, que se libera como respuesta 

al estrés y a un bajo nivel de glucocorticoides en sangre. Modificaciones en el 

ciclo circadiano del cortisol se asocia con alteraciones en el eje hipotálamo-

hipófisis-suprarrenal en personas con fatiga relacionada con el cáncer84, 85. 

Alfa-amilasa  

Enzima digestiva que ha sido señalada como un marcador para la actividad del 

SNS86. Diversos estudios demostraron que la concentración de alfa amilasa 

aumentó durante el estrés, cuando la activación autonómica se incrementa. De 

hecho, la alfa-amilasa se ha propuesto como marcador útil en el contexto del 

cáncer para diferentes síntomas, como dolor87 o la alteración del sueño88. 

Inmunoglobulina A (IgA) 

Glicoproteína importante para el sistema inmune, que actúa como defensa ante 

patógenos, presente en la sangre y en las secreciones. Su déficit se ha 

relacionado con alteraciones autoinmunes y atópicas y con una mayor 

suceptibilidad a las infecciones89. Diferentes estudios han encontrado una 

disminución de la secrección de IgA después del tratamiento del cáncer90 .Se 
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ha comprobado que tanto el ejercicio físico, en adultos91, 92, como el masaje74, 

pueden ayudar a incrementar sus niveles.  

Capacidad funcional 

Hace referencia a la capacidad de realizar actividades diarias, que puede 

expresarse en METs. El ejercicio físico se ha mostrado muy útil para mejorar la 

capacidad funcional en mujeres con CM en numerosos estudios21. 

Rango de movimiento 

Es la distancia de movimiento de una articulación en un eje determinado. Tras 

la cirugía y el tratamiento por CM existe una pérdida de la amplitud de 

movimiento93. 
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INTRODUCTION 

Breast cancer and the changes resulting from treatment: fatigue induced. 

Cancer is now one of the biggest public health problems in Europe1, due 

to increasing numbers of cases and deaths related to the  disease2. According 

to a recent study3, one in three people will have cancer during their life in 

developed countries. This alarming situation is particularly relevant to breast 

cancer (BC), the most common tumor among the female population4,5,6. The 

overall incidence of BC according to a study conducted in 187 countries has 

increased by 3.1% between 1980 and 20107, so that it currently accounts for 

28.2% of cases of cancer among spanish women, followed by colorectal 

(13,7%) and lung (6.7%) cancer. In Andalusia, the data is similar as above, in 

2002 there were 2,500 new cases (67 cases per 100,000 women) according to 

the Ministry of Health of the Junta de Andalucí8.  

Currently, although the incidence increasing slowly7,9, the mortality rate 

has decreased6. In our country, the survival rate is 85% after five years 

intervention4, somewhat higher than in the rest of Europe and, in a study 

conducted in the provinces of Granada and Almeria, similar survival was 

estimated, placing it in 83% at five years and 71% at ten years10. 

The increase in survival has been associated with improvements in 

treatments11, prevention of recurrence12 and early diagnosis4,13. Although in 

Andalusia the latter explanation seems unlikely since the early detection 

campaigns began in the mid-nineties and some authors believe that it is too 

soon to check their effect14. The health system must respond to this group of 

patients who have many side effects as a result of their biomedical treatment7. 
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In this context, BC is now regarded as a chronic disease12,15. Survivors of 

BC (BCS) have many clinical manifestations, including physical and 

psychological symptoms that  have a major impact on their state of health16. 

After the disease in the first instance, the patient begins a difficult time to 

recovery of their previous life quality, which can be affected by the appearance 

of musculoskeletal disorders17, fatigue, psychosocial stress, depression, sleep 

disturbances, fear of recurrence18,19, weight gain, recurrent disease and an 

increased risk of other chronic diseases20. Among these, one which stands out 

for its high frequency is the presence of fatigue, between 60- 96% of patients 

suffer during and after the treatment21,22. 

The National Comprehensive Cancer Network (NCCN) defines fatigue-

related cancer (CRF) as a distressing persistent, subjective sense of physical 

fatigue, emotional and / or cognitive related to cancer treatment that is not 

proportional to the activity undertaken and that interferes with the normal 

functioning of the person who has or had cancer23. It is a multifactorial 

symptom24 that may be present for years after cancer25, 26, having a physical, 

emotional and economic impact27, and being therefore linked to biochemical, 

physiological, psychological and behavioral. Fatigue therefore has a great 

impact on anyone28 but in people with cancer, it is more severe, more 

distressing29 and more difficult to relieve with rest30. 
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Etiology of cancer induced fatigue 

The CRF is a very limiting, present both during and after 

treatment31,32,33,34. Its etiology is not clear35, indicating an origin linked to 

different trigger factors potentially related to the disease itself or its treatment. 

Among these include those associated with drug therapy, psychosocial aspects 

and neuromuscular disorders. There are studies that have also linked CRF to 

endocrine disruption CRF derived directly from treatment36, such as induction of 

amenorrhea or premature menopause due to ovarian toxicity37 or anemia 

caused by chemotherapy and radiotherapy38. 

On the other hand, several studies have indicated a relationship between 

CRF and psychosocial factors, such as social support39, body image40, anxiety 

and distress41,42, or depression43,44. Kim et al.44 found a significant relationship 

between fatigue, depression, quality of life and functional and emotional 

concerns in BCS. Therefore the influence of the psichological perception of 

fatigue should be considered when treating a patient.  

In addition, BCS have been found that have  hyperalgesia manifested by 

an increase in pressure pain sensitivity after surgery16,45. This painful process is 

manifested in the cervical region and is associated with involved shoulder 

surgery. This relationship between hyperalgesia and fatigue may have different 

explanations. Fernández-Lao et al.16 showed the existence of numerous trigger 

points with greater intensity of pain in the neck in BCS. These trigger points are 

present in different syndromes such as fibromyalgia and are very frequent in 

BCS46. This experience of pain can occur for a distant neuroendocrine alteration 

or by direct effects on the Central Nervous System (CNS). The alteration of 
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neurotransmitters in the CNS has been associated with the appearance of 

CRF21, so it is feasible to establish a relationship between hyperalgesia and 

CRF. To confirm this causal association, this should be considered when 

planning therapeutic strategies aimed at improving the CRF. 

CRF is associated with psychological aspects, such as anxiety, and 

physical aspects such as the loss of motion after surgery or onset of pain. 

These complex relationships hinder their understanding and approach. 

Although there is a growing body of research on CRF and its management, 

there are currently gaps in the understanding of the mechanisms that cause 

CRF37. Therefore, work is required in this area to understand the causes to 

treatment CRF appropiately. 

 

Relationship of fatigue and fitness 

From the perspective of exercise physiology, physical fatigue is defined 

as a decrease in muscle tension capacity on repeated stimulation47. 

Traditionally, the strategy used to combat CRF has been rest 31. However, 

according to a recent expert panel48, physical activity shows beneficial effects in 

preventing and reducing the fatigue associated with cancer, and today it is 

known that physical inactivity is just one of the factors associated with the onset 

of fatigue. However, this committee gave a level of evidence B (there are few 

randomized or small sample with inconsistent results), concerning the boarding 

of on CRF by exercise Thus, of the 16 studies analyzed, 8 of them showed 

positive results and 7 found no effect, only one fatigue worsened following a 

program implemented after treatment. This is why it is necessary for more 
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studies to determine the effectiveness of different clinical protocols for 

addressing  CRF. 

The decrease in activity leads to reduced muscle mass and 

cardiovascular capacity, therefore, the loss of the general physical condition, 

which increases fatigue15,50.51. When the physical capacity is reduced, a 

mismatch  is created between the energy requirements of physical activity and 

the patient's ability to perform it,  premature fatigue is caused with daily 

activities, as many patients49 report. It is known that cancer treatment causes 

abnormalities in the metabolism of heart and skeletal muscle52 manifested by a 

hypercatabolism of muscle that results in loss of strength in cancer survivors. 

Specifically, cancer patients suffer a decrease in isometric grip strength which 

can be measured objectively by maximum and submaximal test, including one 

of the most used in the literature isometric grip strength by dynamometry hand. 

The assessment of muscle strength by testing grip strength has been widely 

used in different conditions such as fibromyalgia53, diabetes54, chronic 

peritoneal dialysis53, failure heart55 or BCS56. 

As a specific example in BCS it has been shown that in the first year after 

treatment there is a decrease in grip strength associated with poor 

psychological state. In this sense. Kaya et al57 showed that handgrip strength is 

inversely related to quality of life in a group of women treated for BC, although 

the results were not confirmed after completing chemotherapy treatment. In 

addition, some studies have shown that the decrease in muscle function and 

physical function, carry a greater chance of mortality58,59,60,61. It is necessary for 
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studies to clearly establish the possible relationship between physical 

impairment of handgrip strength and the CRF. 

Regular therapeutic exercise improves the condition in people with a 

variety of underlying chronic noncommunicable diseases, including cancer16. It 

is known that improvements in muscle strength improves blood lipid profile, 

reduce blood pressure at rest / exercise, improves glucose tolerance and insulin 

sensitivity, increases energy expenditure and potentially reduces the 

percentage of abdominal fat62, the latter being one of the main predictors of 

mortality in the oncological  population60. 

The implementation of practice guidelines in oncology patients 

undergoing follow up requires the selection of instrumental procedures and 

arrangements that facilitate the monitoring and control of the recovery of these 

patients in a way that facilitates its use in physiotherapy dedicated to working 

with cancer patients. It has not yet been proven if the grip strength test can be 

used as one of these tools but has been used in other clinical contexts53,54,55,56. 

There is a need to determine the parameters of physical fitness that are 

related to fatigue to prescribe individualized exercise programs (type, duration, 

intensity and frequency) that allow us to understand the consequences they 

may have in improving the ability of the patient, and their quality of life and 

general health. First of all it is necessary to establish whether it can be used as 

an indicator of fatigue, pain and quality of life in women with breast cancer. 
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The approach of fatigue related to breast cancer: 

Therapeutic aerobic and resistance exercise is one of the most widely 

used non-pharmacological methods to treat disorders of the people who have 

survived a cancer48,63, being particularly useful in the management of CRF in 

these patients63,64 65. Exercise and physical therapy interventions can reduce 

the impact of fatigue on the functionality and / or reduce the severity of 

symptoms48. Therapeutic exercise with sufficient frequency, intensity, can 

improve physical capacity by increasing cardiac stroke volume, improve 

capillarization, and increase the level of mitochondrial activity in the peripheral 

area,  which could lead to a reduction or prevention of fatigue in women treated 

for BC15, 26. 

A review conducted by Lucia et al.21 showed that these exercise 

programs have been carried out both during and after treatment, usually lasting 

between 6 and 10 weeks and a frequency of 3 to 5 days per week. The time of 

each session tends to increase gradually from 30 minutes moderate intensity 

are works from the viewpoint of exercise physiology, between 60-85% of 

maximum heart rate. 

However, the results of these studies encourage researchers to conduct 

research that prove the effectiveness of other forms of exercise combined with 

the aim of improving knowledge about the amount and type of exercise to 

improve more transfer to clinical practice . The multidimensional nature of the 

CRF and the need for a proactive attitude of patients, requires the 

implementation of interventions supplemented with cognitive-behavioral66 or 

multimodal programs which are based on physical exercise as the main 
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component, and which have proved useful for the decline of CRF and improving 

the functional ability 49,67,68,69. 

Because cancer treatment-related changes affect the physical and 

mental sphere of women, an approach from the standpoint of physical therapy, 

combining exercise with recovery techniques such as massage therapy for 

fatigue or relaxation techniques can achieve satisfactory results. A recent study 

has suggested that 6 weeks of daily or intermittent exercise limited HPA axis 

response to stress70. Several studies highlight the ability of the mind-body 

interventions such as yoga or massage, to improve HHS-SNS axis response to 

stress71,72. However, studies investigating the efficacy of physical therapy 

programs in the HPA axis dysfunction in salivary markers in BCS that suffer 

from CRF are scarce. 

The beneficial effects of exercise for cancer patients being reported in 

the literature, that the grip of these programs sometimes get results. One 

possible reason is the difficulty of recovery after physical activity may have 

these patients. The introduction of recovery techniques could help improve 

adherence and completion of the exercise programs aimed at cancer patients. 

Preliminary studies on the ability of physiotherapy in this context must be 

confirmed in clinical trials have confirmed the importance of physiotherapy in 

the treatment of disorders associated with fatigue and breast cancer. Among 

these resources are found, with a special interest for this particular group of 

patients is the use of massage therapy wich has shown great effectiveness in 

oncological processes, especially in the emesis associated with 

chemotherapy73. Massage therapy is an essential element to promote recovery 
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after exercise favoring a relaxed state of dominance vagal74, improved mood 

and muscle recovery75 and eliminating the immunosuppressive effects of 

exercise76. These physiological changes may in turn result in improved patient's 

psychological state and therefore favor the incorporation of physical activity into 

your lifestyle. 

In short, we understand the CRF as a state of physical exhaustion, 

emotional and / or cognitive, which renders it incapable of carrying out daily 

activities, thus diminishing the quality of life, and is determined by different 

factors, among which is physical inactivity, as well as inducing fatigue, 

perpetual, causing a vicious cycle that can only be broken with regular exercise 

and adapted. 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1: Relationship of concepts. 
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The main objective of this PhD has been to improve the understanding of 

CRF and the relationship between different factors, and to analyze the 

effectiveness of a multimodal therapeutic exercise program on fatigue in women 

survivors of breast cancer. 
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Definitions:  

Mood 

Less specific emotional state, intense and impressionable to be 

stimulated by a given stimulus than emotions. Usually a lasting nature in 

the time77. McNair et al.78 conducted an evaluation questionnaire that 

included six scales, six scales: Tension-Anxiety, Depression, Melancholy, 

Anger-Hostility, Vigor, Fatigue-Inertia and Confusion, Disorientation. The 

mood has been extensively studied in relation to the BC48. 

Quality of life 

Emerging concept and there is no consensus on its definition. Lawton79 

proposes 4 categories concerning the quality of life: physical quality of 

life (health related) quality of social life (related to the external world), 

perceived quality of life (self-reported quality of life) and quality of 

psychological life. Numerous studies investigating the quality of life both 

during and after treatment for BC21, for involvement in this exercise the 

sequelae of the treatment and intervention. 

Heart rate 

Refers to the number of times the heart performs a complete cycle of 

filling and emptying their pockets at any given time, usually in a minute. 

One of the most widely used non-invasive parameters to quantify the 

intensity of exercise. It has been widely used in the literature as a 

regulator of exercise in patients with BC21. 
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Heart rate variability 

Refers to the variation in the frequency of the heartbeat during a defined 

time periods on an analysis of circadian running. It is a noninvasive 

indicator changes with both physiological80 and psychological81 

disorders, being very suitable for studying the quality of life and health 

status in BCS. 

Blood pressure 

Refers to the pressure of blood against artery walls. Altering the values 

set as normal, indicating a deterioration of health. It is an effective and 

easy to control frequently used in health research in this population82. 

Range of salivary secretion 

The volume of saliva produced in a given time. It is known that cancer-

related treatment can produce a salivary gland hypofunction83. 

Cortisol 

A hormone produced by the adrenal gland, which is released in response 

to stress and low levels of glucocorticoids in blood. Changes in the 

circadian rhythm of cortisol is associated with alterations in the 

hypothalamic-pituitary-adrenal axis in patients with cáncer83 related 

fatigue84,85. 

Alpha-amylase 

Digestive enzyme that has been identified as a marker for SNS activity86. 

Studies have shown that alpha amylase concentration increased during 

stress, when the autonomic arousal increases. In fact, alpha-amylase 
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has been suggested as useful marker in the context of cancer for 

different symptoms, such as pain87 or sleep disturbance88. 

Immunoglobulin A (IgA) 

Glycoprotein important for the immune system, which acts as a defense 

against pathogens present in the blood and secretions. Its deficit has 

been associated with autoimmune and atopic disorders and a higher 

susceptibility to infections89. Different studies have found a decrease in 

IgA secretion after treatment cancer90. It has been found that both 

physical exercise in adults91,92, like masssage74 can help increase your 

levels. 

Functional Capacity 

Refers to the ability to perform daily activities, which can be expressed in 

METs. Physical exercise has been very helpful in improving functional 

capacity in women with BC in numerous studies21. 

Range of motion 

The distance of movement of a joint in a particular axis. After surgery and 

treatment for BC there is a loss of range of movement93. 
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OBJETIVOS 

General: 

Con esta Tesis Doctoral Europea (TDE) se ha perseguido mejorar la 

comprensión sobre la fatiga inducida por el cáncer de mama estudiando su 

relación con factores de distinta naturaleza, así como analizar la efectividad de 

un programa multimodal de ejercicio terapéutico en la fatiga en mujeres 

supervivientes de cáncer de mama. 

 

Específicos:  

• Estudiar la relación entre umbrales de dolor a la presión, la movilidad del 

hombro, el estado de ánimo, la percepción de dolor, la resistencia 

muscular y la calidad de vida con la fatiga en supervivientes de cáncer 

de mama para establecer un modelo explicativo sobre este síntoma 

(Artículo I). 

• Examinar la relación entre la fuerza isométrica de prensión con el dolor, 

la condición física, el estado psicológico, la calidad de vida, la fatiga y el 

estado de ánimo en supervivientes con cáncer de mama (Artículo II). 

• Determinar la eficacia de un programa de actividad terapéutica 

multimodal de ocho semanas sobre la fatiga inducida por el cáncer de 

mama (Articulo III y IV). 

• Analizar la eficacia de un programa de actividad terapéutica multimodal 

sobre parámetros físicos, fisiológicos y psicológicos relacionados con la 

FIC (Articulo III y IV). 
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AIMS 

Overall: 

With this European PhD Thesis has sought to improve the understanding of 

fatigue-induced breast cancer and their relation to factors of different nature, 

and to analyze the effectiveness of a multimodal therapeutic exercise program 

on fatigue in women breast cancer survivors. 

 

Specific: 

 

• Study the relationship between pain thresholds to pressure, shoulder 

mobility, mood, perception of pain, muscular endurance and quality of life 

with fatigue in breast cancer survivors to establish a model explaining 

this symptom (Paper I). 

• Examine the relationship between isometric grip strength with pain, 

physical condition, psychological status, quality of life, fatigue and mood 

in breast cancer survivors (Paper II). 

• Determine the effectiveness of a multimodal therapeutic activity of eight 

weeks on the cancer-related fatigue. (Papers III and IV). 

• Analyze the effectiveness of a multimodal therapeutic activity program on 

physical parameters, physiological and psychological issues related to 

cancer-related fatigue (Papers III and IV). 
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MATERIAL Y MÉTODOS [MATERIAL AND METHODS]  

 

En la tabla 1 se muestra el material y los métodos utilizados en los diferentes 

artículos que constituyen la presente memoria de Tesis. 

 

 

 

PAPER STUDY 
DESIGN 

PARTICIP
ANTS 

INTERVENTION MAIN VARIABLES 
STUDIED 

METHODS - 
INSTRUMENTS 

I.Associatios 
among 
musculoskel
etal 
impairments, 
depression, 
body image 
and fatigue 
in breast 
cancer 
survivors 
within the 
first year 
after 
treatment 

A cross-
sectional  
 

59 BCS  Not  aplicable Fatigue 
PPT index 
Mood 
Quality of life 
Shoulder range of motion 
Isometric endurance of 
trunk flexors 
Spontaneous neck, 
axillary/shoulder pain 

PFS 
Standard pressure 
algometer 
POMS 
QLQ-BR23 
Standard goniometric  
Trunk curl static endurance 
test 
11-point numerical point 
rate scale 
 
 
 
 
 

II. The 
handgrip 
strength test 
as a 
measure of 
physical 
function in 
breast 
cancer 
survivors: 
relationship 
with quality 
of life, 
cancer 
related 
symptoms, 
physical and 
phycological 
parameters. 

A cross-
sectional  
 

95 BCS  Not  aplicable Upper body muscular 
strength 
Llower body muscular 
strength 
Shoulder and cervical 
active range of motion 
Functional capacity 
Lower body endurance 
Endurance of trunk 
flexors 
Mood 
Fatigue 
Quality of life 
Spontaneous neck and 
axillary/shoulder pain 
PPT index, 
Heart rate and heart rate 
variability Blood Pressure 
Salivary flow rate. 

Handgrip test 
Vertical jump 
Standard goniometric  
6-minutes walk test 
Multiple sit-to-stand test 
Trunk curl static endurance 
test 
POMS 
PFS 
QLQ-BR23 
11-point numerical point 
rate scale 
Standard pressure 
algometer 
Holter 
Tensiometer 
3 minutes saliva samplimg 
(passive drooling 
technique). Determination 
by luminescence 
 
 

Tabla 1: Tabla resumen del material y métodos utilizados en esta memoria de Tesis. 
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Artículo I



Associations among musculoskeletal impairments,
depression, body image and fatigue in breast cancer
survivors within the first year after treatmentecc_1245 632..639

I. CANTARERO-VILLANUEVA, msc, Physical Therapy Department, Faculty of Health Sciences, University of
Granada, Granada, C. FERNÁNDEZ-LAO, msc, Physical Therapy Department, Faculty of Health Sciences, Uni-
versity of Granada, Granada, C. FERNÁNDEZ-DE-LAS-PEÑAS, phd, Department of Physical Therapy, Occupa-
tional Therapy, Physical Medicine and Rehabilitation, University Rey Juan Carlos, Alcorcón, L. DÍAZ-
RODRÍGUEZ, phd, Nursing Department, Faculty of Health Sciences, University of Granada, Granada, E.
SANCHEZ-CANTALEJO, phd, Andalusian Public Health Sciences, Granada, & M. ARROYO-MORALES, phd,
Physical Therapy Department, Faculty of Health Sciences, University of Granada, Granada, Spain

CANTARERO-VILLANUEVA I., FERNÁNDEZ-LAO C., FERNÁNDEZ-DE-LAS-PEÑAS C., DÍAZ-
RODRÍGUEZ L., SANCHEZ-CANTALEJO E. & ARROYO-MORALES M. (2011) European Journal of
Cancer Care 20, 632–639
Associations among musculoskeletal impairments, depression, body image and fatigue in breast cancer
survivors within the first year after treatment

The aim of the current study was to investigate the relationship between pressure pain thresholds, shoulder
movement, mood state, pain perception, muscle endurance, quality of life and fatigue in breast cancer
survivors (BCS). Fifty-nine BCS reporting fatigue were examined at 6 months post-treatment. Women com-
pleted the Piper Fatigue Scale, the Breast Cancer-Specific Quality of Life Questionnaire, the Profile of Mood
State, and neck–shoulder visual analogue scale. Additionally, shoulder flexion range of motion, the McQuade
test (trunk flexor endurance) and pressure pain thresholds over the C5-C6 joint, the deltoid muscle, the second
metacarpal and tibialis anterior muscle were assessed. Fatigue was greater in those patients with higher
depression (r = 0.45, P < 0.05), higher shoulder pain (r = 0.39, P < 0.05), higher neck pain (r = 0.46, P < 0.01), lower
body image (r = -0.34, P < 0.05) and reduced shoulder movement (r = -0.32, P < 0.05). Regression analyses
demonstrated that depression, cervical pain intensity, body image and shoulder mobility were associated with
fatigue (r = 0.55, P < 0.001). A psychological state characterised with higher depression and reduced body image
and a physical impairment with higher cervical pain intensity and reduced shoulder mobility confirm multi-
dimensional character of fatigue in BCS.

Keywords: fatigue, breast cancer, pain, depression, body image, range of motion.

INTRODUCTION

Breast cancer is increasingly considered a chronic disease
because of the high survival rate (Markes et al. 2006).

In Spain the survival rate for breast cancer survivors is
83% at 5 years after intervention (Pollán et al. 2007),
slightly higher than in Europe (Istituto Superiore di
Sanita’, Centro Nazionale di Epidemiologia, and Istituto
Nazionale per la cura e lo studio dei Tumori 2009).
The high 5-year survival rate is related to improve-
ments in effectiveness of treatment (Ganz 2005), an
increase in early diagnosis (Pollán et al. 2007; Cabanes
et al. 2009) and recurrence prevention (Martín et al.
2006).
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Breast cancer survivors suffer from clinical manifesta-
tions, including physical and psychological symptoms
that have an impact on their health status (Pinto &
Trunzo 2005; Pollán et al. 2007). In fact, breast cancer
results in fatigue in up to 66% of individuals after treat-
ment (Kim et al. 2008). Fatigue is a multidimensional
symptom (Denieffe & Gooney 2010) which can be present
for years after the cancer (Bower et al. 2006, 2009), induc-
ing a physical, emotional, social and economic impact
(Prue et al. 2006).

To assist patients in coping with fatigue, it is necessary
to understand its mechanism and relationships with other
associated risk factors, such as, socio-economic habits
(Akechi et al. 1999), treatment received (Mast 1998),
anxiety (Geinitz et al. 2004), pain (Bower et al. 2000; Kim
et al. 2008), sleep disruption (Ancoli-Israel et al. 2001) or
depression (Okamura et al. 2000; Geinitz et al. 2001;
Reuter & Harter 2004; Bower et al. 2006). Relationships
among variables such as sensory hypersensitivity and
movement impairments have not been examined in these
studies. Evidence has shown that breast cancer survivors
suffer swelling of the arm or shoulder, paraesthesia, phan-
tom sensations (Peuckmann et al. 2009), pressure hyper-
sensitivity and myofascial pain (Fernández-Lao et al. 2010).
It is currently not known if these variables may have an
influence in perceived fatigue after breast cancer surgery.

Finally, we cannot rule out the possible influence of
psychological factors in the development of fatigue. Some
studies have found disorders related to self-esteem, body
image and self-hatred (Yilmazer et al. 1994) after breast
cancer; however, no study has previously investigated the
relationships of these variables with fatigue. Kim et al.
found a significant relationship between fatigue, depres-
sion, quality of life, functionality and emotional concerns
in breast cancer survivors (Kim et al. 2008). It may be
possible that psychological status also has an influence in
fatigue perception.

To the best of the authors’ knowledge, no previous
study has investigated the association between sensory
hypersensitivity, movement impairments and psychologi-
cal factors with fatigue in breast cancer survivors. The aim
of this study was to investigate the relationship between
pressure pain thresholds (PPTs), shoulder movement,
mood state, pain perception, muscle endurance and
quality of life with fatigue in breast cancer survivors.

METHODS

Study population

A cross-sectional design was used in this study. Fifty-nine
women from the Breast Oncology Unit of University Hos-

pital Virgen de las Nieves, Granada (Spain) participated.
Eligible women had a diagnosis of breast cancer (grades
I–IIIA), were between 18 and 75 years and were at least 1
month from primary treatment for breast cancer (surgery,
radiation, chemotherapy). Women were excluded if they
were receiving radiation or chemotherapy for cancer at the
time of the study or any physical limitation that pre-
vented participation in performance tests. Participants
were recruited if the oncologist who referred patients
identified three to five of the following physical findings:
neck–shoulder pain, reduced range of motion in neck
shoulder complex, reduced physical capacity, psychologi-
cal problems, increased fatigue, sleep disturbances or
problems in coping with reduced physical/psychosocial
functioning. All measurements were conducted at the
Faculty of Health Sciences, University of Granada. The
Ethical approval for this study was granted by the Ethics
Committee of the University Clinic Hospital San Cecilio
Granada (Spain).

Data collection

Eligible patients were contacted by telephone by two
oncologists of the Breast Oncology Unit of University
Hospital Virgen de las Nieves, and those who agreed to
participate were scheduled for an initial testing appoint-
ment. Upon arrival, patients received a complete explana-
tion of the study protocol and signed the consent form.
Demographic and clinical characteristics, including stage,
date of diagnosis, and the date and type of breast cancer
treatment were self-reported. Medical records were
obtained from their oncologist. If clinical and self-reported
data were not consistent, we gave precedence to the clini-
cal data.

Measures

Individuals completed the following questionnaires and
scales: Piper Fatigue Scale (PFS), European Organization
for Research and Treatment of Cancer (EORTC) Breast
Cancer-Specific Quality of Life Questionnaire (QLQ-
BR23), Profile of Mood State (POMS) and cervical and
shoulder visual analogue scale (VAS). After the question-
naires were completed, they underwent the following
testing: goniometric shoulder measurement, McQuade
test and PPT levels. The same assessor (a physiotherapist
with more than 10 years of experience on musculoskeletal
pain rehabilitation), blinded to the participants’ fatigue
score, carried out the physical measurements.

The VAS provides a continuous scale for subjective pain
estimation and consists of a straight line, the limits of

Fatigue in breast cancer survivors within the first year after treatment

© 2011 Blackwell Publishing Ltd 633



which carry a verbal description of each extreme of the
symptom (0: no pain; 10: very severe pain). The VAS has
been widely used as an exact and reliable measurement of
pain.

Fatigue was measured with the Spanish version of PFS
(López-Delgado et al. 2003). PFS is a validated tool mea-
suring cancer-related fatigue (Piper et al. 1998) and it was
selected for its particular focus on fatigue and pain (Gia-
calone et al. 2010). The PFS consists of 22 numerical
items assessing fatigue experienced by the patients. Using
a 0–10 numeric scale, the PFS measures four dimensions
of subjective fatigue: behavioural/severity, affective
meaning, sensory and cognitive/mood (Piper et al. 1998).
The total fatigue score is calculated by adding the four
subscale scores and dividing this sum by four. The reli-
ability of PFS has been found to be high (Cronbach’s a =
0.96; Piper et al. 1998; López-Delgado et al. 2003).

The Spanish version of QLQ-BR23 is a 23-item breast
cancer questionnaire assessing the quality of life in breast
cancer (Sprangers et al. 1996; Arrarás et al. 2001). It incor-
porates two functional scales (body image and sexual func-
tioning) and three symptom scales (arm symptoms, breast
symptoms and systematic therapy side effects). Further-
more, the remaining items assess sexual enjoyment and
shock due to hair loss. The reliability of the QLQ-BR23
has been found moderate to high (Cronbach’s a range
0.46–0.94; Sprangers et al. 1996).

The POMS questionnaire consists of 63 items on mood
state. Scores are grouped into six subscales: tension–
anxiety, depression–dejection, anger–hostility, vigour,
fatigue and confusion. Each subscale score is evaluated
on a 5-point scale (0–4). Depression subscale score was
converted into t-scores for the statistical analysis
(Hernández-Mendo & Ramos-Pollán 1996). The reliability
of Spanish version used has been found high (Cronbach’s a
range 0.76–0.91; Andrade et al. 2002).

A plastic 41-cm universal two-arm goniometer was used
to measure the passive movement of shoulder flexion,
abduction and lateral rotation of the affected arm. Patients
were seated in an upright position with their thumb facing
upwards. The assessor moved the limb upwards to the end
of range of passive motion into flexion, abduction and
lateral rotation. The angle of movement was assessed with
the goniometer using anatomical bony landmarks of the
patient (American Medical Association 2008). The intra-
test reliability of goniometer used to measure shoulder
movement has been found to be excellent (ICC = 0.94,
95% CI = 0.91–0.99; Mullaney et al. 2010).

To test isometric endurance of trunk flexors, partici-
pants were supine with their arms crossed over the chest,
hands on the opposite shoulders, hips bent, and knees and

feet apart. Participants were asked to nod and continue to
lift their head and shoulders until the inferior angle of the
scapula was lifted from the table and were instructed
to maintain the position as long as possible. The number
of seconds that the position was maintained with a
maximum of 120 s was recorded. The test proved reliable
with reliability coefficients of >0.97 for the repeated tests
(McGill et al. 1999).

Pressure pain threshold, defined as the minimal amount
of pressure where a sensation of pressure changes to pain
(Vanderweeën et al. 1996) was also assessed on affected
side. An electronic algometer (Somedic AB, Farsta, Sweden)
was used to measure PPT (kPa). The pressure was applied
at approximately rate of 30 kPa/s. Participants were
instructed to press the switch when the sensation first
changed from pressure to pain. The mean of three trials
(intra-examiner reliability) was calculated and used for the
main analysis. A 30-s rest period was allowed between each
trial. The reliability of pressure algometry has been found
to be high the same day (ICC = 0.91, 95% CI = 0.82–0.97;
Chesterson et al. 2007) and between four separate days
(ICC = 0.94–0.97; Jones et al. 2007). PPTs were assessed
over the C5-C6 zygapophyseal joint, deltoid muscle,
second metacarpal and tibialis anterior muscle. The order
of point assessment was randomised between participants.

Statistics

Means and standard deviations were calculated to describe
the sample. Pearson product–moment correlation coeffi-
cients were calculated to determine relationships between
the dependent measure (fatigue) and the following indepen-
dent variables: age, time from the diagnosis, body image,
depression, passive shoulder movement, VAS cervical,
VAS shoulder, abdominal endurance, PPT C5-C6 joint,
PPT deltoid, PPT second metacarpal and PPT tibialis ante-
rior. Similar analyses were used to examine relationships
between independent variables to check for multi-
collinearity and shared variance between the measures.
Stepwise regression analysis was finally used to determine
the independent variables that contributed significantly to
variance in fatigue. The significance criterion of the critical
F-value for entry into the regression equation was set at P <
0.05. Finally, the final model was validated using boot-
strapping. Specifically, the bootstrapping method was
carried out with repeated samples of the same size as the
original samples in replacement. Two thousand replica-
tions were produced to estimate bootstrap bias-corrected
and accelerated confidence intervals (bca CI). For statistical
analyses, significance level was set at P < 0.05. All analyses
were performed using R software (2.9.3).
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RESULTS

Demographic data, sensory measures and questionnaires

Our sample consisted of 59 short-term breast cancer sur-
vivors with a mean age of 49.5 � 8.9 years. Women had
university level education (44.8%), were married (72.9%),
Caucasian and from the Granada metropolitan area. Most
women had breast cancer stage I (29%) or stage II (56%)
cancer, and received both radiation and chemotherapy
(84.8%) as adjuvant treatment after surgery. Forty-one
(70%) women had received lumpectomy, whereas the
remaining 18 (30%) had received mastectomy surgery. In
addition, 18 (30.5%) women were taken antagonist of
estrogen receptors (tamoxifen), 22 (37.3%) aromatase
inhibitors (anastrozole) and 6 (10.2%) monoclonal anti-
body HER2 (trastuzumab). Additionally, 11% of the par-
ticipants were taken analgesics (paracetamol) to control
increased pain. None patient received rehabilitation treat-
ment. Participants showed moderate fatigue (mean � SD:
5.8 � 1.9), high depression (mean � SD: 51.1 � 10.9) and
reduced body image (mean � SD: 63.8 � 30.0). The inten-
sity of neck pain was moderate (mean � SD: 5.6 � 3.2),
whereas the intensity of shoulder pain was low to moder-
ate (mean � SD: 3.9 � 3.7). Table 1 summarises the demo-
graphic and clinical data of the patients.

Correlational analyses

Significant negative correlations between fatigue and body
image (r = -0.34, P < 0.01), fatigue and passive shoulder
flexion (r = -0.32, P = 0.01), fatigue and PPT levels over the
deltoid muscle (r = -0.40, P < 0.01) and fatigue and PPT
levels over the second metacarpal (r = -0.41, P < 0.01) were
found: the greater the self-reported fatigue, the lower the

self-perception of body image, the passive shoulder flexion
or the PPT levels. In addition, significant positive corre-
lations between fatigue and depression (r = 0.45, P < 0.001),
fatigue and neck pain intensity (r = 0.46, P < 0.001), and
fatigue and shoulder pain intensity (r = 0.39, P < 0.01) were
also found: the greater the fatigue, the higher the level of
depression, or the higher the intensity of neck or shoulder
pain.

In addition, significant correlations existed among the
independent variables (r = -0.33 < r < 0.63; Table 2), but
none was considered to be multi-collinear (defined as r >
0.80); therefore, each one was included in regression
analyses.

Regression analyses

Stepwise regression analyses revealed that passive shoul-
der flexion, depression, body image and cervical pain
intensity were independent and significant predictors of
fatigue, and when combined, they explained 54.3% of the
variance in fatigue scores (see Table 3).

DISCUSSION

The objective of the current study was to investigate the
relationships between fatigue, pressure pain sensitivity,
movement impairments and psychological factors in
breast cancer survivors. We found significant low to mod-
erate negative associations between fatigue, body image,
passive shoulder flexion and PPTs over the deltoid muscle
and the second metacarpal. We also found positive asso-
ciations between fatigue, depression, and neck and shoul-
der pain intensity. In fact, results from the regression
analyses showed that body image, depression, neck pain

Table 1. Demographics data and baseline variable scores

Mean (95% CI) SD Range

Age (years) 49.5 (47.1–51.8) 8.9 30–73
Time since diagnosis (months) 12.1 (10.9–13.3) 4.5 6–35
Fatigue score* 5.8 (5.2–6.3) 1.9 1.0–9.8
Body image† 63.8 (56.0–71.6) 30.0 0–100
Depression POMS 51.1 (48.2–54.0) 10.9 37–80
Passive flexion shoulder (°) 157.4 (152.9–161.8) 16.7 90–175
VAS cervical (0–10) 5.6 (4.7–6.6) 3.2 1–10
VAS shoulder (0–10) 3.9 (2.8–4.9) 3.7 1–9
McQuade test (s) 27.3 (21.9–32.6) 20.6 4.1–90
PPT C5-C6 zygapophyseal (kPa) 151.1 (131.7–171.6) 68.5 52.0–318.3
PPT deltoid muscle (kPa) 178.7 (153.7–203.7) 88.8 23.3–414.3
PPT second metacarpal (kPa) 195.1 (171.5–218.7) 82.9 50.3–431.0
PPT tibialis anterior (kPa) 288.9 (257.2–320.5) 112.6 257.2–320.5

*Measured by the Fatigue Global Piper Scale.
†Measured by European Organization for Research and Treatment of Cancer Breast Cancer-Specific Quality of Life Questionnaire.
POMS, Profile of Mood State; VAS, neck and shoulder visual analogue scale; PPT, pressure pain threshold.
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intensity and shoulder flexion were significant predictors
of fatigue, whereas clinical characteristics, trunk muscle
endurance and PPTs were not. Current findings suggest
that self-reported psychological data (body image, depres-
sion), neck pain intensity and shoulder mobility have a
relevant contribution to fatigue in breast cancer survivors.

In our sample size, 82% of breast cancer survivors
reported fatigue (32% severe) following the criteria previ-
ously reported by Winters-Stone et al. (2008). Our results
showed higher prevalence of fatigue with respect to pre-
vious studies (Kim et al. 2008; Winters-Stone et al. 2008).
Differences between these studies and the current one
may be related to the fact that time from the diagnosis in
our sample of breast cancer survivors was shorter (mean:
4.5 months) than in previous studies. Fatigue related to
breast cancer may be caused by the disease itself, the
treatment received, the physical symptoms or conditions
resulting from the disease. Our study is the first to spe-
cifically examining fatigue determinants related to mus-
culoskeletal impairments resulting from breast cancer.
Since rehabilitation strategies are focused in reducing
pain and clinical repercussions from breast cancer, parti-
cularly fatigue, understanding potential determinants for
fatigue may assist in the rehabilitation process in these
patients.

The multiple regression analysis showed that the inten-
sity of neck pain and shoulder mobility contributed to
cancer-related fatigue in our sample of breast cancer sur-
vivors. This was reflected by higher neck pain intensity
and reduced shoulder range of motion in breast cancer
survivors reporting greater fatigue. These results are in
accordance with previous studies (Bower et al. 2000).
Bower (2007) has suggested that increased pain sensitivity
associated with pro-inflammatory cytokines may be a pos-
sible aetiologic factor of fatigue-related breast cancer.
Neck pain may lead to fatigue through its effects on mood
state, activity level and sleep (Bower et al. 2000; Ancoli-
Israel et al. 2004). Besides, the fatigue–pain association
could be mediated by the belief that pain is indicative of
progressive disease or recurrence. In fact, our model
reflects a depressed mood and increased pain perception
associated with higher fatigue scores, which supports this
hypothesis. Kim et al. (2008) found arm/shoulder impair-
ments as a risk factor common to fatigue and depression
in breast cancer survivors. Therefore, a reduction of neck
pain combined with an improvement in mobility of the
shoulder–cervical complex could contribute to reducing
fatigue perception. Future studies are in progress to deter-
mine if fatigue is influenced by improving shoulder–
cervical function in breast cancer survivors.

Table 2. Pearson product–moment correlation matrix for study variable

Variable
Fatigue
Piper Age

Time
diagnosis

Body
image

Depression
POMS

Passive
flexion
shoulder

VAS
cervical

VAS
shoulder

McQuade
test

PPT
deltoid

PPT
hand

PPT
tibialis
anterior

PPT
C5-C6
joint

Fatigue Piper 1.00 – – – – – – – – – – – –
Age -0.02 1.00 – – – – – – – – – – –
Time diagnosis -0.22 0.14 1.00 – – – – – – – – – –
Body image -0.34* 0.20 0.01 1.00 – – – – – – – – –
Depression POMS 0.45** -0.02 0.01 -0.20 1.00 – – – – – – – –
Flexion shoulder -0.32* -0.09 0.22 0.08 0.08 1.00 – – – – – – –
VAS cervical 0.46** -0.05 0.18 -0.12 0.09 -0.20 1.00 – – – – – –
VAS shoulder 0.39* -0.09 0.17 -0.28* 0.32* -0.23 0.57** 1.00 – – – – –
McQuade test -0.20 -0.13 0.08 0.17 -0.01 0.37** 0.15 0.07 1.00 – – – –
PPT deltoid -0.40* 0.26 0.12 -0.08 -0.27 0.27* -0.35** -0.23* -0.02 1.00 – – –
PPT hand -0.41* 0.13 -0.10 0.15 -0.33* 0.08 -0.40** -0.33* -0.09 0.60** 1.00 – –
PPT tibialis 0.19 0.19 0.20 -0.02 -0.19 0.24 -0.16 -0.04 0.15 0.63** 0.48** 1.00 –
PPT C5-C6 -0.6 0.23 -0.19 -0.03 -0.00 -0.15 -0.16 -0.18 0.00 0.62** 0.57** 0.56** 1.00

*P < 0.05; **P < 0.01.
POMS, Profile of Mood State; VAS, neck and shoulder visual analogue scale; PPT, pressure pain threshold.

Table 3. Summary of stepwise regression analyses to determine predictors of fatigue (r2 = 55.5%)

Independent variable b 95% CI t P Bootstrap b
Bootstrap bias-corrected
and accelerated 95% CI

Intercept 5.26 0.20–10.31 2.03 0.04 5.26 (-0.13)–10.63
Shoulder passive flexion -0.02 (-0.04)–0 -2.06 0.04 -0.03 (-0.05)–0.003
Body image -0.01 (-0.02)–0 -2.07 0.04 -0.02 (-0.02)–0.006
Neck pain intensity 0.21 0.10–0.33 3.50 <0.001 0.21 0.08–0.33
Depression 0.09 0.07–0.11 4.90 <0.001 0.09 0.05–0.13
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Different factors can explain the relationship between
cervical and/or shoulder impairments and fatigue.
Fernández-Lao et al. (2010) showed the existence of mul-
tiple active trigger points in neck and shoulder muscles
related to greater neck pain intensity in breast cancer
survivors. In fact, trigger points are present in different
syndromes such as fibromyalgia, which is frequent in
cancer survivors (Eyigor et al. 2009). We suggest that
breast cancer may enhance the experience of pain at
distant sites presumably via alterations in neuroendocrine
profiles or direct sensitising effects on the central nervous
system. These effects could be in relation with fatigue.

We also found a relationship between pressure pain sen-
sitivity and fatigue in breast cancer survivors, although
the regression analysis did not identify this association.
Previous studies suggested the presence of hyper-
excitability of the central nervous system in breast cancer
survivors (Gottrup et al. 2000; Fernández-Lao et al. 2010).
We do not know if the management of muscle impair-
ments may be an appropriate strategy to influence fatigue
in breast cancer survivors. Future studies are now needed
to elucidate the role of pressure pain hypersensitivity in
breast cancer-related fatigue.

The fact that fatigue is also associated with depression
in breast cancer survivors is not new (Geinitz et al. 2004;
Reuter & Harter 2004). The relationship between fatigue
and depression is bidirectional and a complex process; as
fatigue is a symptom of depression, fatigue can induce
depression and both fatigue and depression may be symp-
toms of an underlying biologic disease (Bower et al. 2000).
Drug-induced neurotoxicity during treatment can consti-
tute a common origin to fatigue and depression in breast
cancer survivors. From a clinical point of view, these find-
ings highlight the importance of carefully screening for
depression in fatigued breast cancer survivors.

Finally, data from the current study suggest that body
image dissatisfaction is also related to fatigue. Breast
cancer survivors perceiving body image dissatisfaction had
more fatigue than those who were satisfied with their body
image. These results confirm that body image is a human
behaviour which depends on vitality and physical func-
tioning (Mock 1993). In fact, better body image and reduced
fatigue assist with coping with breast cancer (Pikler &
Winterowd 2003). Breast cancer survivors have expressed

the need for support in changing body image (Chung et al.
2009) and fatigue (Winters-Stone et al. 2008) with multidi-
mensional exercise programmes (Adamsen et al. 2004).

We should recognise some limitations of the study.
First, we included a relative small sample size (n = 59) and
used a cross-sectional design. However, because of the
small sample size, the number of independent variables
entered in the regression analysis was limited to reduce
the likelihood of a type II error. Second, pain could be
underestimated because reluctance to report pain, fear of
side effects and the belief that pain is indicative of pro-
gressive disease. Third, other relevant outcomes such as
anxiety or cytokine levels should be examined in future
research to provide more global information about rela-
tionship between pain and fatigue. Additionally, due to
the cross-sectional study design, a cause and effect rela-
tionships between those variables associated with fatigue
cannot be suggested.

CONCLUSION

The current study described significant associations
between fatigue, body image, passive shoulder flexion,
pressure pain sensitivity, depression, and neck and shoul-
der pain intensity in breast cancer survivor. Body image,
depression, neck pain intensity and shoulder passive
flexion were significant predictors of fatigue in breast
cancer survivors. Current findings suggest that self-
reported psychological data (body image, depression), neck
pain intensity and shoulder mobility can have a relevant
contribution to fatigue in women with breast cancer.
Therapists and/or specialist nurses working with a breast
cancer population should take in account these relation-
ships to improve the management of fatigue-related cancer.
Multidimensional programmes with pain control strate-
gies, mobility exercise and cognitive behavioural therapy
could help patients to cope with fatigue-related cancer.
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Background: Whether the handgrip strength test can be used as an indicator of fatigue, 

pain and quality of life in breast cancer survivors (BCS) remains to be elucidated. 

Objective: To examine the relationship of handgrip strength (HGS) with pain,fitness, 

physiological state, quality of life, fatigue and mood in BCS. 

Methods: The study comprised a total of 95 BCS. We measured heart rate variability 

(HRV), pressure pain thresholds (PPTs) of neck, shoulder, hand and tibia of affected 

side and fitness level (HGS of affected side, 6-min walk test, neck-shoulder mobility, 

vertical jump, sit-to-stand test, trunk curl test).  Participants completed the Fatigue Piper 

Scale (FPS), EORTC quality of life questionnaire Br23 (QLQ Br-23) and profile of 

mood state (POMS) questionnaires and the neck-shoulder visual analogue scale. 

Results: We observed a weak relationship between HGS and HRV(high-frequency 

domain) (P=0.049). Likewise, the relationship between HGS and POMS subscales 

ranged between weak to fair (all P<0.001). HGS showed a fair relationship with 

symptoms subscales of QLQ-Br23 (all P<0.01), and a weak relationship with FPS (all 

P<0.01). HGS showed a fair relationship with PPTs (all P<0.01), and a moderate to fair 

relationship with fitness (all P<0.01).  

Conclusions: These results suggest that strength, as assessed by the HGS test on the 

affected side, is an important correlate of quality of life and overall health in BCS.  

Implications for Practice: These findings may help nurses to better understand the 

usefulness of HGS as an additional tool when planning the assessment, treatment and 

monitoring of BCS. 
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The handgrip strength test as a measure of physical function in breast cancer 

survivors: relationship with quality of life, cancer related symptoms, physical and 

physiological parameters 

 

INTRODUCTION 

There is increasing evidence that breast cancer is considered a chronic disease due to the 

high survival rate [1]. The majority of all breast cancer survivors suffer from one or 

more cancer-related symptoms such as fatigue, pain, anxiety, sleep disruption, 

depression and hypersensitivity [2]. These symptoms affect patient’s quality of life and 

activities of daily living [3]  

Cancer and cancer-related treatment is known to induce lean tissue degradation 

and abnormalities in the metabolic system in both cardiac and skeletal muscle [4], 

resulting in loss of muscular strength in cancer survivors. It was reported that handgrip 

strength is reduced in malnourished preoperative colorectal cancer patients [5], and in 

prostate cancer patients [6]. Kaya et al. [7] showed that handgrip strength was inversely 

associated with quality of life in a group of surgically treated breast cancer survivors, 

yet this was not confirmed after complete chemotherapy treatment. 

The assessment of muscle strength by the handgrip strength test have been 

widely used in different conditions such as fibromyalgia [8], diabetes [9], chronic 

peritoneal dialysis [10], congestive heart failure [11], survivors of critical illness [12] 

and in breast cancer survivors [7]. Whether the handgrip strength test could be 

employed as a complement tool in the armamentarium used in the clinical examination 

when planning the treatment and monitoring of breast cancer survivors remains to be 

investigated. Before that, more research in needed to better understand whether 

*Manuscript



2 

 

handgrip strength can be used as an indicator of fatigue, pain and quality of life in breast 

cancer survivors. 

The purpose of this study was to examine the relationship of handgrip strength 

with pain, fitness, physiological state, quality of life, fatigue and mood in breast cancer 

survivors.  

METHODS 

 

Patients 

 

A total of 95 women from the Breast Oncology Unit of University Hospital Virgen de 

las Nieves (UHVN), Granada (Spain), participated in the present cross-sectional study. 

Eligible women had a diagnosis of breast cancer (grades I-IIIA), were between 18 to 75 

years, and had at least one month from primary treatment for breast cancer (surgery, 

radiation, chemotherapy). Women were not included in the study if they were receiving 

radiation or chemotherapy for cancer at the time of the study or had any physical 

limitation that prevented participation in the fitness tests. Participants were recruited if 

the oncologist who referred patients identified 3 to 5 of the following physical 

problems: neck-shoulder pain, reduced range of motion in neck shoulder complex, 

reduced physical capacity, psychological problems, increased fatigue, sleep 

disturbances, or problems in coping with reduced physical/psychosocial functioning. All 

measurements were conducted at the School of Health Sciences, University of Granada, 

Granada (Spain). The Ethics Committee of the UHVN (Spain) approved the study 

design, study protocols and informed consent procedure.  

 

Data collection 

Eligible patients were contacted by telephone by two nurses of the Breast Oncology 

Unit of UHVN, and those who agreed to participate were scheduled for an initial testing 
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appointment.  Upon arrival, patients received a complete explanation of the study 

protocol and signed the consent form. Demographic and clinical characteristics, 

including stage, date of diagnosis, and the date and type of breast cancer treatment were 

self-reported. Medical records were obtained from their oncologist. If clinical and self-

reported data were not consistent, we gave precedence to the clinical data. All the data 

were obtained between 8.00 to 11.00 pm to avoid circadian influences in measurements 

[i.e. heart rate variability (HRV) or salivary flow rate].  The study was carried out in the 

laboratories of the School of Health Sciences of the University of Granada, Granada 

(Spain). 

 

Measurements 

Physical measurements 

Upper body muscular strength: Handgrip strength of affected side was measured using 

a digital dynamometer (TKK 5101 Grip-D; Takey, Tokyo, Japan) as previously 

described [13]. The patient performed the test twice, allowing a 3-minute rest period 

between measures. The mean value of two trials was scored. This test is valid and 

reliable [14]. 

 

Lower body muscular strength: Vertical jump performance was assessed by a squat 

jump with infrared photocell mat (Ergo-jump Globus, Codogne, Italy) as indicated 

elsewhere [15]. The jumps were performed with hands held on the hips and attaining 

90° knee flexion at the start of the push-off phase. Participants performed 3 trials of 

each jump, and the best attempt was retained for the analysis.  
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Shoulder and cervical active range of motion: A 41cm plastic universal 2-arm 

goniometer was used to assess active movement of shoulder flexion, extension, 

horizontal abduction and external rotation of the affected arm. Patients were seated in 

an upright position with their thumb facing upwards. The assessor moved the limb to 

the end-range of active motion into flexion, abduction, and external rotation. The angle 

of movement was calculated with the universal goniometer using anatomical bony 

landmarks [16]. The physical measurements were conducted by an experienced 

physiotherapist. The intra-rater reliability of the test has been found to be excellent (ICC 

0.94, 95%CI 0.91-0.99) [17]. 

Cervical mobility was assessed as reported elsewhere [18] with a cervical 

goniometric device manufactured by Performance Attainment Associates (St. Paul, 

MN). Cervical mobility was recorded as the total range of motion for flexion and 

extension movements. Participants were asked to sit comfortably on a chair with both 

feet flat on the floor, the hips and knees positioned at 90º, and buttocks positioned 

against the back of the chair. Once the goniometer was set in neutral position, 

participants were asked to move the head as far as possible in a standard form: forwards 

(flexion), backwards (extension). Three measurements for each movement were 

recorded and the mean was used in the analysis. The intra-rater reliability of the test has 

been found to be excellent (ICC 0.96, 95%CI 0.91-0.98) [19]. 

 

Functional capacity: The 6-minutes walk test is a valid and reliable test [20] that 

consists of determining the maximum distance (meters) that can be walked in 6 min 

along a 45.7 meters rectangular course [21].  
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Lower-body endurance: Multiple sit-to-stand test was used to assess general lower-

extremity endurance [22]. Participants were asked, while sitting at the front of the chair, 

to rise until they reached full knee extension and sit back 10 times as fast as possible. 

The number of times that the participant was able to sit and stand was recorded.  This 

test was shown to be reliable [23].  

 

Trunk curl static endurance test: This test requires a wedged piece of wood to support 

the patient at a fixed angle of 60º. The patients maintained both knees and hips flexed at 

90º, the arms were folded across chest and the toes are anchored by the tester. The wood 

was pulled back 10 cm and the subject held the isometric posture as long as possible. 

This test has shown to be reliable [24].   

 

Psychological measurements  

Profile of Mood States (POMS) questionnaire. The POMS questionnaire consists of 63 

items on mood state. Scores (on a five-point scale of 0–4) are grouped into six 

subscales: Tension-Anxiety, Depression-Dejection, Anger-Hostility, Vigor, Fatigue, and 

Confusion. Subscale scores were converted into T-scores for the statistical analysis. The 

reliability has been found high (Cronbach´s α ranged between 0.76-0.91) [25]. 

 

Fatigue Piper Scale (PFS). The PFS is a valid tool to assess cancer related fatigue, and 

it was selected for its particular focus on related-fatigue and pain. The PFS consists of 

22 numerical items assessing fatigue experienced by the patient. Using a 0-10 numerical 

scale, PFS measures 4 dimensions of subjective fatigue: behavioral/severity, affective 

meaning, sensory and cognitive/mood. The total fatigue score is calculated by adding 
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the 4 subscale scores and dividing this sum by 4.  The reliability of Piper Fatigue Sacle 

has been found high (Cronbach´s α=0.96) [26]. 

 

Quality of Life (QLQ-Br23). The European Organization for Research and Treatment 

of Cancer Breast Cancer-Specific Quality of Life questionnaire (EORTC QLQ-BR23) 

consists of 23 items, which are rated on a four-point scale ranging from 1 (not at all)–4 

(very much). Items assess therapy side-effects, arm symptoms, breast symptoms, body 

image and sexual functioning; in addition, there are single items to assess sexual 

enjoyment, anxiety caused by hair loss and future outlook. Scores range between 0–100. 

For scales evaluating function, a higher score indicates a higher level of functioning. 

For scales evaluating symptoms, a higher score indicates more problems and a higher 

level of symptoms. We had permission to use the Spanish version of QLQ-BR23 from 

the EORTC Quality of Life Group. The reliability of version used has been found high 

to moderate  (Cronbach´s α ranged between 0.46-0.94) [27]. 

 

Pain measurements 

Visual Analogue Scale (VAS) was used to assess the intensity of spontaneous neck and 

shoulder/axillary pain. The VAS is a 100mm line anchored with a 0 at one end 

representing no pain and 100 at the other end representing the worst pain imaginable. 

The VAS has been shown to be a reliable and valid instrument for assessing pain [28]. 

 

Pressure pain threshold (PPT) defined as the minimal amount of pressure where a 

sensation of pressure first changes to pain [29] was assessed with an electronic 

algometer (Somedic AB, Farsta, Sweden). The pressure was applied approximately at 

rate of 30 kPa/seconds by a 1 cm
2
 probe. Participants were instructed to press the switch 
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when the sensation first changed from pressure to pain. The mean of 3 trials was 

calculated and used for the analysis. A 30seconds resting period was allowed between 

each trial. PPT levels was assessed over C5-C6 zygapophyseal joint (cervical), deltoid 

muscle (shoulder), second metacarpal (hand) and tibialis anterior muscle (tibial) of 

affected side by an experienced physician.   

 

Phsyiological measurements 

Heart rate and Heart Rate Variability (HRV): Short-term HRV in time (SDNN, square 

root of mean squared differences of successive normal-to-normal intervals and HRV 

index [number of all normal-to-normal intervals/maximum of the all normal-to-normal 

intervals]) and frequency [low frequency (LF) component, 0.04-0.15 Hz; high 

frequency (HF) component, 0.15-0.40 Hz, and LF/HF ratio) domains was obtained 

using a 3-channel (1, right manubrial border of sternum-left anterior auxiliary line of the 

sixth rib; 2, left manubrial border of sternum 1 in to the right of xiphoid process; 3, 

center of manubrium-left midclavicular line of the sixth rib) ECG (Norav Holter DL 

800; Braemar, Burnsville, Minn), taking 5-minute recordings with the subject at rest and 

with no external stimulation at 2 time points: baseline and after 8-weeks. The spectral 

analysis was calculated with NH300 Software (Norav, v.2.70) using Fast Fourier 

transform algorithms. The sampling rate was 256 samples per second, and the frequency 

filter was set at 0.05 to 60 Hz. Because of the low sampling rate, the software used an 

interpolation algorithm to improve r-peak detection.  

 

Blood Pressure: An Omron HEM-737 validated automatic oscillometric device (Kyoto, 

Japan) was used for blood pressure measurements. Measurements were performed in 

duplicate and the average used for data analysis. 
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Salivary flow rate:  Participants were asked to sit and chewing paraffin for 3 minutes 

expectorating periodically into a pre-weighed plastic container the saliva accumulated 

in the floor of the mouth. Salivary samples were collected on ice, and the volume was 

determined gravimetrically and calculated to the nearest 0.1 ml. Salivary flow rate 

(ml·min-1) was determined by dividing volume by collection time. 

 

Data Analysis 

The relationship of the handgrip strength test with mood, quality of life, fatigue, pain, 

fitness, and physiological measurements was analyzed with the Spearman correlation 

coefficient. A correlation from 0 to 0.25 indicates an absence or weak relationship, a 

correlation from 0.25 to 0.50 indicates a fair relationship, a correlation from 0.50 to 0.75 

indicates a moderate to good relationship, and a correlation >0.75 indicates a very good 

relationship [30]. Statistical analysis was conducted using the SPSS (v. 16.0 for 

WINDOWS, Chicago), and significance level was 5%. 
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RESULTS 

Demographic and clinical data 

Our sample consisted of 95 short-term breast cancer survivors with a mean age of 49.1 

± 8.2 years. Most women had breast cancer stage I (30%) or stage II (52.56%) cancer, 

and received both radiation and chemotherapy (88.4%) as adjuvant treatment after 

surgery. A total of 68.4% women had received lumpectomy whereas 31.6% had 

received mastectomy surgery. In addition, 44% women were taken antagonist of 

estrogen receptors (tamoxifen), 34.4% aromatase inhibitors (anastrozole), and 11.6 % 

monoclonal antibody HER2 (trastuzumab).  

Tables 1-3 show the medians and lower and upper quartiles of the study 

variables. Handgrip strength showed a weak relationship with the HF domain of HRV 

(ρ= 0.227, P=0.049) (Table 4). Likewise, the relationship between handgrip strength 

and POMS subscales were weak (ρ= -0.226 and -0.221) for tension and depression, and 

fair (ρ=-0.364 and -0.348 for fatigue and confusion, respectively, all P<0.001) 

dimensions (Table 4).  

Table 5 shows the relationship of handgrip strength with QLQ-Br23 and FPS in  

breast cancer survivors. Handgrip strength showed a fair relationship with arm 

symptoms, breast symptoms and systemic side effects scales of QLQ-Br23 (ρ= -0.327, -

0.272 and -0.304, respectively, all P<=0.01), and a fair relationship with sexual 

enjoyment scale (ρ= -0.246, P=0.045). Handgrip strength showed a weak relationship 

with all subscales (severity, sensorial, affective and cognitive) and total score of FPS 

(ρ= -0.298, -0.283, -0.335, -0.283 and -0.351; respectively, all P<0.01).   

Table 6 shows the relationship of handgrip strength with pain, range of motion 

and fitness level in breast cancer survivors. Handgrip strength showed a fair relationship 

with shoulder pain (ρ= -0.368; P<0.001) and cervical (ρ= 0.300; P=0.003), shoulder (ρ= 
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0.317; P=0.002), and tibial PPTs (ρ= 0.295, P=0.004), and a fair relationship with hand 

PPT (ρ= 0.246, P=0.016). Handgrip strength showed a moderate relationship with 

flexion shoulder ROM (ρ= 0.531, P<0.001) and a fear relationship with extension 

shoulder (ρ= 0.397, P<0.001), shoulder external rotation (ρ= 0.358, P<0.001), shoulder 

horizontal abduction (ρ= 0.475, P<0.001) and neck extension (ρ= 0.273, P=0.007). 

Handgrip strength showed a moderate relationship with trunk curl static endurance test 

(ρ= 0.519, P<0.001) and fair relationship with 6-m walk test (ρ= -0.334; P=0.002), 

vertical jump (ρ= 0.434; P<0.001) and multiple sit to stand test (ρ= -0.302; P=0.003).  
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DISCUSSION 

The present study shows significant relationships, ranging from moderate to fair, of the 

handgrip strength with mood, quality of life, fatigue, pain, hypersensitivity, neck-

shoulder mobility, fitness level and physiological parameters as HF domain of HRV in 

breast cancer survivors. These findings indicate that strength, as assessed by the 

handgrip strength test on the affected side, might be important when planning the 

assessment, treatment and monitoring of breast cancer survivors. Resistance exercise of 

light intensity (e.g. Pilates) is known to enhance strength in breast cancer survivors and 

is recommended for the management of cancer-related symptoms [31,32]. To 

adequately prescribe individualized exercise programs (type, duration, intensity and 

frequency), it is important to know the patients’ initial strength levels as well as to 

understand the potential implications that enhancing fitness may have of patient’s 

quality of life and overall health. 

At physical level, the strongest associations observed in the present study were 

between handgrip strength and the flexion shoulder range of motion and trunk curl static 

endurance test. These findings suggest that patients with higher handgrip strength are 

likely to develop also higher core strength and increased range of motion in neck-

shoulder complex. A reduction of neck-shoulder range of motion could be associated 

with radiation and surgery procedures mediated by fibrotic damage to soft and/or 

contractile tissue [33]. Reduction of shoulder range of motion could also reduce the 

ability of surrenders muscles to develop strength and it affects distal-hand muscles.  

We also observed a positive association between handgrip strength and trunk 

endurance. Cancer treatment, particularly chemotherapy, promotes disruption in muscle 

metabolism (adenosine triphosphate dysregulation, cytokine dysregulation, deprivation 

of satellite cells) wasting which may impair muscle strength [34] 
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We observed a negative association between handgrip strength and 

mood/fatigue, which indicates that the lower performance in handgrip strength the 

higher perceived fatigue, confusion, anger and depression. These findings are of 

relevance and informative. It was reported that a reduction in handgrip strength is 

associated with a poor psychological state in breast cancer survivors in the first year 

after treatment. A peripheral muscle dysfunction as a manifestation of muscle wasting 

and remodelling associated to clinical situations as chronic obstructive pulmonary 

disease [35] could induce similar changes in breast cancer survivors. Physical inactivity 

because of wrong psychological state (depression, fatigue) and treatment side effects 

could also alter protein metabolism, and therefore drive to muscle weakness [36].   

Recent research [37-39] showed the relevance of myofascial neck-shoulder pain 

in breast cancer survivors and its contribution to perceived pain and other related 

symptoms as fatigue [39]. Interesting results of the present study shows a positive 

association of handgrip strength with PPT in proximal to distal muscles and even at 

distance (tibia) of affected region.  

Higher values of PPT reflect widespread mechanical pain hypersensitivity in 

breast cancer survivors. This hypersensitivity might be produced by changes in central 

and peripheral mechanisms, which might produce different alterations as 

hyperexcitability of the central nervous system [40] or an increased thalamo-insular. 

These changes may affect the ability to develop muscle strength [41].     

Detection and treatment of cancer-related symptoms are important parts of daily 

clinical practice in the exercise and rehabilitation setting of breast cancer survivors. 

Simple and rapid screening tools as handgrip strength with a relationship with quality of 

life need to be implemented to improve self-efficacy [42] . In this sense, we observed a 
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weak negative relationship between handgrip strength and several aspect of quality of 

life as breast, arm symptoms and systemic side effects. To note is that both breast and -

arm symptoms scales (measured by QLQ-Br23) include items related to functioning of 

this corporal region, which may explain the stronger relationships observed compared to 

the other scales.  

We also observed a positive (weak) relationship between HF domain of HRV 

and handgrip strength. HRV is a predictor of cardiovascular morbidity [43], and well-

being [44]. The relation between HRV and handgrip strength may help to better 

understand the recovery processes after exercise. A recent study reported a similar 

relationship between HF domain and strength performance during recovery after 

exercise [45].  

Due to the study design (i.e. cross-sectional) it is not possible to establish the 

direction of the associations. Another limitation include the restriction to only one 

tumor type and the fact that the patients had just completed their primary oncology 

treatment and thus could be expected to have a moderate level of force handgrip.   

In summary, the present study shows a moderate to fair associations of handgrip 

strength with cancer-related symptoms, quality of life, hypersensitivity, HF domain of 

HRV, neck-shoulder mobility and fitness level measured by the distance in the 6-min 

walk test, abdominal endurance, vertical jump and leg strength in breast cancer 

survivors.  

 

IMPLICATIONS FOR PRACTICE 

Hand grip dynamometer is a feasible, quick and non expensive choice for measuring 

muscle strength in an objective manner. The findings of the present study may help 

nurses implied in exercises or rehabilitation programs to better understand the 
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usefulness of handgrip strength as an additional tool when planning the assessment, 

treatment and monitoring of breast cancer survivors, as it has already been shown in 

other chronic diseases [8]. 
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Outcomes  n Median 
25th and 75th 

percentiles 

Affected side handgrip (Kg) 95 18.30 13.00 23.00 

Pain     

VAS cervical 95 6.00 0.00 8.00 

VAS shoulder 95 4.00 0.00 7.00 

Pressure pain threshold (Kpa)  
 

   

Cervical  
95 

144.00 109.00 185.00 

Shoulder 
95 

186.00 133.00 265.00 

Hand 
95 

206.00 165.00 275.00 

Tibial 
95 

233.33 202.63 265.33 

Shoulder Range of Motion (º) 
 

   

Flexion 
95 

160.0 148.0 165.0 

Extension 
95 

50.0 42.0 60.0 

External Rotation 
95 

52.0 45.0 62.0 

Horizontal Abduction 
95 

32.0 25.0 40.0 

Neck Range of Motion (º) 
 

   

Flexion 
95 

50.0 40.0 58.0 

Extension 
95 

60.0 55.0 72.0 

  6min distance walked (m) 
95 

486 408 573 

Vertical jump (cm) 
94 

12.95 10.50 15.95 

Multiple sit to stand test (s) 
95 

26.25 22.40 29.13 

Trunk curl static endurance test (s) 
95 

24.24 12.23 46.70 

 

Abbreviations: VAS, Visual Analogue Scale 

 

Table 1. Descriptive characteristics of the study sample. 

 

Table 1



 

Outcomes n Median 
25th and 75th 

percentiles 

EORTC QLQ-Br23      

Body Image  95 75.00 41.66 91.66 

Sexual Functioning 92 66.66 37.50 95.83 

Arm symptoms 
95 

33.33 11.11 55.55 

Breast symptoms 
95 

41.66 25.00 50.00 

Systemic side effects 
91 

28.57 19.04 33.88 

Sexual enjoyment 
67 

66.66 33.33 76.62 

Future perspective 
95 

33.33 0.00 66.67 

Upset hair loss 
27 

33.33 0.00 100.00 

Fatigue Piper Scale  
 

   

Severity / Behaviour 
95 

5.80 3.33 7.60 

Sensorial 
95 

5.60 3.60 7.60 

Affective 
95 

6.40 4.40 8.00 

Cognitive 
95 

4.83 3.00 6.60 

Global Score 
95 

5.30 4.09 7.10 

 

Abbreviations: EORTC QLQ Br23,  European Organization for  Research and  

Treatment of Cancer, Quality of Life questionnaire module for Breast Cancer Patient  

23  

 

Table 2. Quality of life and fatigue of the study participants 

 

 

 

 

Table 2



 

 

 

Abbreviations: HF, high frequency; HRV, heart rate variability; LF, low frequency; LF/HF, 

ratio low frequency / high frequency;  RMSD, the square root of the mean squared difference 

of successive NNs;  SDNN, the  standard deviation normal of NN intervals.  

 

Table 3. Heart rate variability and mood state of the study participants. 

 

 Outcomes n Median 
25th and 75th 

percentiles 

HRV     

SDNN (ms)  91 34.12 23.26 48.77 

RMSSD (ms) 91 23.78 16.56 38.09 

Index HRV 
91 

7.90 5.66 10.15 

Total Power (ms
2
) 

91 
553.17 496.73 607.58 

LF(ms
2
) 

91 
159.42 119.70 204.50 

HF(ms
2
) 

91 
133.81 92.41 178.02 

LF/HF  
91 

1.18 0.72 1.88 

Systolic blood pressure (mm Hg) 
94 

123.50 111.75 135.25 

Diastolic blood pressure (mm Hg) 
94 

84.0 74.0 89.25 

Heart Rate (beat/min) 
94 

75.0 69.0 85.25 

Profile of Mood State  
 

   

Tension  
95 

47.0 40.0 58.0 

Depression  
95 

47.0 41.0 56.0 

Anger 
95 

52.0 44.0 61.0 

Vigour 
95 

51.0 44.0 57.0 

Fatigue 
95 

52.0 45.0 58.0 

Confusion 
95 

39.0 33.0 48.0 

Table 3



 

Outcomes n rho P value 

Heart Rate Variability 

Temporal Domain 
   

SDNN (ms) 95 0.019 .861 

RMSSD (ms) 95 0.063 .555 

Index HRV 95 -0.010 .922 

Frequency Domain    

Total Power (ms
2
) 95 0.086 .421 

HF (ms
2
) 95 0.227 .049 

LF (ms
2
) 95 0.098 .356 

LF/HF ratio 95 -0.069 .515 

Physiological measurements    

Systolic blood pressure (mm Hg) 94 -0.070 .505 

Diastolic blood pressure (mm Hg) 94 -0.035 .738 

Heart Rate (beat/min) 94 -0.075 .471 

Salivary flow rate (ml/min) 94 0.143 .170 

Profile of Mood State    

Tension  95 -0.197 .056 

Depression  95 -0.226 .028 

Anger 95 -0.221 .031 

Vigour 95  0.087 .400 

Fatigue 95 -0.364 .000 

Confusion 95 -0.348 .001 

    

 

Abbreviations: HF, high frequency; HRV, heart rate variability; LF, low frequency; LF/HF, 

ratio low frequency / high frequency;  RMSD, the square root of the mean squared difference 

of successive NNs;  SDNN, the  standard deviation normal of NN intervals.  

 

 

Table 4. Relationship of handgrip strength with physiological parameters and profile of 

mood state in breast cancer survivors. 

Table 4



 

Outcomes n rho P value 

EORTC QLQ-Br23     

Body Image  95 0.066 .524 

Sexual Functioning 92 -0.042 .693 

Arm symptoms 95 -0.327 .001 

Breast symptoms 95 -0.272 .008 

Systemic side effects 95 -0.304 .003 

Sexual enjoyment 67 -0.246 .045 

Future perspective 95 0.143 .167 

Upset hair loss 27 0.069 .733 

Fatigue Piper Scale     

Severity / Behaviour 95 -0.298 .003 

Sensorial 95 -0.283 .016 

Affective 95 -0.335 .001 

Cognitive 95 -0.283 .005 

Global Score 95 -0.351 <.001 

 

Abbreviations: EORTC QLQ Br23,  European Organization for  Research and  

Treatment of Cancer, Quality of Life questionnaire module for Breast Cancer Patient  

23  

 

 

Table 5. Relationship of force handgrip affected side with QLQ-Br23 and Fatigue Piper 

Scale in breast cancer survivors. 

 

Table 5



Outcomes n rho P value 

Pain    

VAS cervical 95 -0.136 .187 

VAS shoulder 95 -0.368 <.001 

Pressure pain threshold (Kpa)     

Cervical  95 0.300 .003 

Shoulder 92 0.317 .002 

Hand 95 0.246 .016 

Tibial 95 0.295 .004 

Shoulder Range of Motion (º)    

Flexion 95 0.531 <.001 

Extension 95 0.397 <.001 

External Rotation 95 0.358 <.001 

Horizontal Abduction 95 0.475 <.001 

Neck Range of Motion (º)    

Flexion 95 0.114 .270 

Extension 95 0.273 .007 

6min distance walked (m) 95 0.334 .002 

Vertical jump (cm) 95 0.434 <.001 

Multiple sit to stand test (s) 95 -0.302 .003 

Trunk curl static endurance test (s) 95 0.519 <.001 

 

Abbreviations: VAS, Visual Analogue Scale 

 

Table 6. Relationship of force handgrip affected side with pressure pain threshold, 

range of motion in neck-shoulder complex, strength and distance 6-min walking test 

 

Table 6
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Abstract

Aim of the study: To evaluate the effects of an 8-week multimodal physical therapy program with multimedia support on cancer-related fatigue,
cortisol and IgA salivary concentrations, �-amylase activity and neck-shoulder mobility, in breast cancer.
Methods: This was a prospective randomised clinical trial using between-groups design. Seventy-eight breast cancer survivors during first year
after treatment participated. Participants were assigned into 2 groups: CUIDATE group (multimodal program) or control group (usual care).
CUIDATE program consisted of 24 h of individual physical training and 12 h of stretching and massage interventions. Measurements included the
Piper Fatigue Scale, cortisol and IgA salivary levels, �-amylase activity and active cervical-shoulder range of motion.
Results: Compared to the control group, CUIDATE group showed a estimated improvement for total fatigue score of −2.49 points immediately after
treatment (between-group effect size 0.68; P < 0.001) and −1.43 at 6 month follow-up (between group effect size: 0.43; P < 0.01). CUIDATE group
showed a decrease in �-amylase activity of −41.77 U/ml immediately after treatment compared to the control group (between-group effect size:
0.24; P = 0.046). Further, significant between-group improvements for shoulder flexion, horizontal abduction, cervical extension and lateral-flexion
(between-group effect sizes ranging 0.30–0.75; all P < 0.05) after treatment were also found.
Conclusions: An 8-week multimodal physical therapy program was effective at short and 6 month follow-up for decreasing fatigue in breast cancer
survivors. The program was also effective in decreasing �-amylase activity and improving shoulder and cervical range of motion.
© 2011 Elsevier GmbH. All rights reserved.

Keywords: Breast cancer; Fatigue; Sympathetic nervous system; Exercise; Mobility; Alpha-amylase

Introduction

Cancer related fatigue (CRF) has been recently defined as the
perception of unusual tiredness that varies in pattern of severity
and has a negative impact on ability to function in people who
have or have had cancer [1]. An extensive group of symptoms

Abbreviations: CRF, cancer related fatigue; BCS, breast cancer survivors;
HPA, hypothalamic-pituitary-adrenocortical; SNS, sympathetic nervous sys-
tem; s-AA, salivary �-amylase; s-IgA, salivary immunoglobulin A; PFS, Piper
Fatigue Scale.

∗ Corresponding author.
E-mail address: marroyo@ugr.es (M. Arroyo-Morales).

are associated with CRF, such as anxiety, pain, sleep disruption,
and altered body image and have been reported by breast can-
cer survivors (BCS) after treatment [2]. The high incidence of
fatigue is coupled with distress; as BCS report fatigue as the most
distressing symptom they have experienced [3]. Almost 50% of
breast cancer patients suffer from moderate to severe psycho-
logical distress; even if they have early-stage breast cancer with
a relatively good prognosis [4]. Different studies have reported
that distress can play a relevant role in the development of can-
cer recurrence or cancer genesis [5]. It has been demonstrated
that stress activates the hypothalamic-pituitary-adrenocortical
(HPA) axis and sympathetic nervous system (SNS) [6]. Reduc-
tion and altered circadian response of cortisol concentration,

1876-3820/$ – see front matter © 2011 Elsevier GmbH. All rights reserved.
doi:10.1016/j.eujim.2011.08.001
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which is associated with dysfunction of the HPA axis, has been
identified in BCS reporting CRF [7,8]. A recent study has sug-
gested that 6 weeks of daily or intermittent exercise constrains
the HPA axis response to stress [9]. Different studies report the
ability of body-mind interventions, such as yoga or massage,
to improve SNS-HPA axis response to stress [10,11]. Neverthe-
less, studies investigating the effectiveness of physical therapy
programs in dysfunction of the HPA axis by salivary markers in
BCS suffering from CRF are scarce.

Despite an increasing body of research investigating CRF and
its management, there are gaps in understanding the mechanisms
[1]. There are few published studies investigating SNS influence
on CRF in BCS. One potential reason is that SNS reactivity is
more difficult to assess than HPA-axis. Salivary �-amylase (s-
AA) has been suggested as a non-invasive saliva based marker
for SNS activity [12]. Different studies showed that s-AA is
increased during stress, when autonomic activation is increased.
In fact, s-AA has been proposed as useful marker in the context
of different cancer-related symptoms, such as pain [13] or sleep
alteration [14]. No study has previously studied the effects of
a multimodal physical therapy program on SNS-HPA axis in
BCS. We expected a multimodal physical therapy program to
reduce SNS activation. Therefore, a reduction in s-AA would be
expected after the intervention.

Additionally, different studies found a decrease in secretory
immunoglobulin A (s-IgA) and non-stimulated salivary flow rate
after cancer treatment [15,16]. Some studies demonstrated that
exercise interventions may protect against the deterioration of
s-IgA in elders [17,18]. An old study reported that 10 min of
massage had a positive effect on s-IgA levels in the elderly
[19]. Arroyo-Morales et al. have recently reported the ability
of massage, as a recovery method after exercise, to increase s-
IgA [20]. We can hypothesize that a multimodal physical therapy
approach, combining exercise and recovery techniques such as
massage, can improve s-IgA levels in BCS suffering from CRF.

Following breast cancer surgery, a common post-operative
complication is neck-shoulder dysfunction. The reported
prevalence of decreased range of motion in the shoulder varies
from 2% to 51% [21]. Pain and restricted mobility in the
arm-shoulder are significantly associated with poor quality of
life at long-term in breast cancer [22]. Further, pressure pain
hypersensitivity has been found in the neck-shoulder complex
in BCS after surgery [23,24]. Recently, the contribution of
shoulder range of motion to CRF in BCS has been identified
[25]. Several studies have shown improvements in shoulder
mobility after physical therapy [26–28]. However, cervical dys-
function associated with shoulder pain has not been previously
evaluated. It would be expected that a multimodal program
targeting cancer-related symptoms may be associated with
improvements in neck-shoulder mobility.

To the best of the authors’ knowledge, no study has previously
investigated fatigue, HPA axis, SNS and immune changes after
a multimodal physical therapy program in BCS suffering from
CRF. Therefore, the aims of this randomised controlled study
were: 1, to determine the effectiveness of a multimodal physical
therapy program in CRF with fatigue as the main outcome; and,
2, to investigate changes in cortisol (HPA axis function), s-AA

activity (SNS), s-IgA (immune system) salivary concentrations
and neck-shoulder mobility induced by a physical therapy pro-
gram in BCS suffering from CRF.

Materials and methods

Subjects

Participants were recruited from the Breast Oncology Unit
of Hospital Virgen de las Nieves de Granada (Spain) from
December 2008 to June 2010. Participants were eligible if they:
1, had a diagnosis of breast cancer (stage I-IIIA); 2, were aged
between 25–65 years; 3, had finished co-adjuvant treatment
except hormone-therapy; 4, were not having active cancer; 5, had
an interest in improving their lifestyle and increasing physical
activity; and, 6, present 4 or 5 of the following physical findings,
judged by the oncologist who referred the patient: neck or shoul-
der pain symptoms, reduced range of motion in neck-shoulder
area, reduced physical capacity, any psychological problem,
increased fatigue, sleep disturbances, or any problem in coping
with reduced physical-psychosocial functioning.

Patients were excluded if they: 1, were receiving chemother-
apy or radiotherapy treatment at the time of the study; 2, had
chronic or orthopedic disease which did not permit them to fol-
low the physical program; or, 3, had uncontrolled hypertension
(diastolic pressure > 95 mm Hg).

Potential eligible participants were contacted by two oncolo-
gists of the Hospital Virgen de las Nieves. Those interested were
invited for an appointment and received a complete explanation
of the study protocol and signed the consent form. The ethical
approval for the study was granted by the Ethics Committee
of the Hospital Virgen de las Nieves (Spain). After inclusion,
participants were scheduled to a medical visit which included
a history, physical examination, and medical questionnaire to
establish cardiac risk and a rest ECG.

Design, randomisation, and allocation

A randomised controlled trial was conducted. Participants,
after providing written informed consent, were randomly
assigned into 2 groups: the CUIDATE group, who received
a physical therapy program; or the CONTROL group who
received usual care. We allocated patients to CUIDATE or
CONTROL group in 4 randomisation cycles, using computer-
generated random numbers (EPIDAT 3.1®, Organización
Panamericana de Salud, 2005). The sequence was entered into
numbered opaque envelopes by an external researcher and they
were opened after completion of baseline assessment.

Intervention condition: the CUIDATE program

The multimodal physical therapy CUIDATE program con-
sisted of a total of 24 h of physical training and 12 h of physical
therapy recovery procedures, conducted 3 times per week for
90 min each. The physical program is described in Table 1. The
intensity of the aerobic training was established following the
recommendations of the American College of Sport Medicine
[29].
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Table 1
Description of the CUIDATE (intervention) program.

CUIDATE program
Weeks 1–4
Material Small soft ball, mats, fit-ball
Endurance program Unspecific work during sessions
Exercise program Content Dosage and progression

1 Half squat with arm movement wk.1: Learning proposal. Assessment maximum load
2 Standing rows with leg semi-flexion maintained wk.2–3: 75% Maximum load
3 Wall push-ups Increase 5% per week
4 Abdominal with lower limb movement Continue progression between exercises:
5 All tours with hip and knee movement 2 sets/30 s pause
6 Abdominal with adductor isometric contraction and arms movement wk.4: 75% Maximum load. Increase number series (3 sets)
7 Standing hip circumduction Medium velocity execution exercises
8 Supine on fit-ball with arms movements Increase range of joint motion
9 Superman on fit-ball
10 Oblique partial sit-up

CUIDATE program
Weeks 5–8
Materials Fit-ball, elastic band, mats, small soft ball
Endurance program 10–25 min of fast working with arms movement two days per week
Exercise program Content Dosage and progression

1 Chest press on fit-ball with elastic band wk.5: 10–12 repetitions × 2 sets
2 Squat with elastic band wk.6: 12–15 repetitions × 2 sets
3 Seated rows on fit-ball with elastic band wk.7: 10–12 repetitions × 3 sets
4 Isometric abdominal sitting on fit-ball with arms and legs movement wk.8: 10–12 repetitions × 2 sets
5 Biceps curl on fit-ball with elastic band Increase resistance with elastic band and

positions that require more body control
6 Biceps curl with elastic band and leg semi-flexion maintained
7 Leg curl with fit-ball
8 Sit-up with lower limb movement

Multimodal physical training was followed by 30–40 min of
low intensity interventions for improving recovery after exer-
cise. This period included stretching of the muscles used during
previous exercise and massage (myofascial release techniques),
which has the ability to improve recovery after exercise [20].
The CUIDATE program had a higher ratio of supervision with
2–4 therapists for 6–8 patients (ratio therapist/patient: 1/3–4).
This high therapist/patient ratio of the CUIDATE program was
designed to promote social and environmental support, and sat-
isfaction to the patients.

After finishing 8-weeks of supervised CUIDATE program,
participants received a multimedia instructional package with
the CUIDATE exercise program which included aerobic exercise
progression, resistance exercise, neck-shoulder mobility exer-
cises, self-massage and some relaxation techniques. The DVD
included safety precautions related to exercise, and health advice
related to promote a healthy lifestyle. This approach has shown
the ability to improve quality of women undergoing adjuvant
therapy for breast cancer [30].

Control conditions

Participants followed usual care recommended by the oncol-
ogist in relation to healthy lifestyle. A follow-up of the physical
activity was used to control possible bias detected in previous
clinical trials with exercise in BCS [31,32]. For that purpose, we

used the Spanish version of Minnesota Leisure Time Physical
Activity Questionnaire [33].

Cancer-related fatigue assessment (Piper Fatigue Scale,
PFS)

CRF was the main outcome of this study. Therefore, the Piper
Fatigue Scale was used following recent guidelines [1]. The
PFS is a validated tool assessing CRF, and it was selected for
its particular focus on related fatigue and pain [34]. The PFS
consists of 22 numerical items assessing fatigue experienced
by the patient. Using a 0–10 numerical scale, PFS measures 4
dimensions of subjective fatigue: behavioural/severity, affective
meaning, sensory and cognitive/mood. The total fatigue score is
calculated by adding the 4 subscale scores and dividing by 4.

The PFS was completed prior to the beginning of the program
(pre-intervention), immediately after the 8-weeks intervention
(post), and 6 months after discharge (follow-up period).

Minnesota Leisure Time Physical Activity Questionnaire,
MLTPAQ

The MLTPAQ was administered by a trained interviewer who
had detailed instructions and a list of clearly defined physical
activities. The assessor asked the participants about what type
of leisure-time physical activities they had been doing during
the last year. Then, the participants estimated the duration of the
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activities performed in min/week for each season. To be able
to calculate energy expenditure (EE) for leisure-time physical
activity, the time reported for each activity was multiplied by a
MET value [35].

Shoulder and cervical active range of motion assessment

A 41 cm plastic universal 2-arm goniometer was used to
assess active movement of shoulder flexion, extension, horizon-
tal abduction and external rotation of the affected arm. Patients
were seated in an upright position with their thumb facing
upwards. The assessor moved the limb to the end-range of active
motion into flexion, abduction, and external rotation. The angle
of movement was calculated with the universal goniometer using
anatomical bony landmarks [36]. The intra-rater reliability of the
goniometer has been found to be excellent (ICC 0.94, 95%CI
0.91–0.99) [37]. The same assessor, a physiotherapist with 10
years of experience on musculoskeletal rehabilitation, who was
blinded to participants fatigue score, conducted physical mea-
surements.

Cervical mobility was assessed following a previous guide-
line [38]. A cervical goniometric device manufactured by
Performance Attainment Associates (St. Paul, MN) was used.
A recent study found intratester reliability ranging from 0.87 to
0.96 and standard error of measurements between 2.3◦ and 4.1◦
[39]. Cervical mobility was recorded as the total range of motion
for different types of movement, i.e. flexion/extension, lateral
flexion, and rotation; as well as for half-cycles, movements in a
single direction, i.e. flexion or extension, lateral-flexion/rotation
to the surgical side/to the non-surgical side. For that purpose,
all participants were asked to sit comfortably on a chair with
both feet flat on the floor, the hips and knees positioned at 90◦,
and buttocks positioned against the back of the chair. Once the
goniometer was set in neutral position, participants were asked
to move the head as far as possible in a standard form: forwards
(flexion), backwards (extension), right and left lateral flexion,
right and left rotation. Three measurements for each movement
were recorded and the mean was employed in the statistical
analysis.

Shoulder and cervical range of motion were collected before
the program (pre-intervention) and immediately after the 8-week
intervention (post-intervention) by an assessor blinded to the
treatment allocation of the patients.

Saliva sample collection and measurements

Non-stimulated saliva samples were collected from each par-
ticipant for assessment of HPA axis, SNS, and immune system
functions according to standardised procedures [12]. Saliva col-
lections were made with patients seated, leaning forward and
with their heads tilted down.

The process was done for 3 min. All saliva sampling was per-
formed between 10 and 12 am and always 4 h after waking to
control possible fluctuation associated to daily output and diur-
nal rhythms on cortisol and �-amylase secretions [12]. It has
been found that 4 h after waking �-amylase secretion reaches its
highest level of the day. Participants were asked not to eat, drink

or chew gum for 1 h before sampling. The volume of the sample
was calculated (nearest 0.1 ml) and saliva flow rate (ml min−1)
was determined by dividing the volume of saliva by the col-
lection time. Concentration of cortisol and IgA, and �-amylase
activity were assessed in thawed samples.

Salivary cortisol and IgA concentrations, and �-amylase
activity were calculated using a commercial luminescence
immune assay (Salimetrics, State College, PA, USA), reading
the luminescence units with automatic luminometers (Sunrise,
TECAN Group, Mannedorf, Switzerland). Saliva samples were
analyzed in a single batch to eliminate inter-assay variance and
they were measured in duplicate. In fact, adequate intra-assay
accuracy was obtained with a coefficient of variance between
6.3% and 8.9%.

Saliva was collected at pre-intervention and immediately
after the 8 week program (post-intervention). Saliva analysis was
conducted by an external investigator blinded to the treatment
allocation of the patients.

Sample size calculation

Based on a previous pilot study [40] the sample size was
calculated on an 80% power to detect a mean difference of 3
points, with a standard deviation of 1.5 (15%), on the fatigue
total score of PFS, using a type 1 error (α) of 5%, and a type 2
error (β) of 20%. This power calculation resulted in 29 patients
in each group. To accommodate expected dropouts before study
completion, a total of 78 participants were included.

Statistical analyses

Statistical analysis was performed using SPSS statistical
software, version 16.0, and it was conducted following intention-
to-treat analysis. Participants who dropped out before the
completion of the study were asked to return for post-testing.
When post-intervention data were missing, baseline scores were
used. To determine the effectiveness of the randomisation proce-
dure, Student’s t-tests and chi-square tests were used to examine
the differences in baseline socio-demographic and medical fea-
tures between included and excluded patients, as well as between
participants who completed the study and those who dropped-
out. A one-way analysis of variance (ANOVA) was conducted
to compare the degree of fatigue of our sample of BCS with
healthy women recruited from the Hospital Virgen de las Nieves
influence area (n = 43, age: 47 ± 12 years).

The main analysis examined whether differences (mean dif-
ferences) at baseline, 8-weeks and 6 months follow-up existed
between CUIDATE-CONTROL groups in all outcomes. A
2 × 3 mixed-model repeated-measure analysis of co-variance
(ANCOVA) with time (pre-, post-intervention, 6 months follow-
up) as the within-subjects variable, intervention (CUIDATE,
CONTROL group) as the between-subjects variable and age,
civil status, educational level and clinical features as covariates
was used to examine the effects of the intervention on the each
subscale of the PFS.

Secondary outcomes were analyzed using 2 × 2 mixed-model
repeated-measures ANCOVA with time (pre-, post-intervention)
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as within-subjects variable, intervention (CUIDATE, CON-
TROL group) as the between-subjects variable and age, civil
status, educational level and clinical features as covariates. Sep-
arate ANCOVAs were done with each outcome as dependent
variable. The hypothesis of interest was intervention × time
interaction. Inter-group effect sizes were calculated according
to Cohen d statistic [41].

Results

Participants

One hundred and four patients were eligible for pre-screening
and 78 (75%) were included (Fig. 1). All patients underwent
axillary lymph node dissection during the surgery. No signifi-
cant differences in socio-demographic or medical features were

found between the 78 patients (75%) included and the 26 patients
(25%) who were excluded or declined to participate, except that
a greater number of excluded/declined patients were married
(20% vs. 68.7%, P < 0.05). Further, participants who completed
the study did not show differences in fatigue baseline than those
patients who dropped out. The ANOVA revealed that BCS of
both groups exhibited significant fatigue in all dimensions of the
PFS as compared to healthy women (Table 2). No differences in
age, clinical features, and PFS existed between CUIDATE and
CONTROL groups (Tables 2 and 3), so it can be assumed that
they were comparable at the beginning of the study.

Adherence and adverse events

Adherence to intervention and adverse events were recorded
in a clinical history for each participant after each session.

Did not meet inclusion criteria 
(n=10)

Age > 65 years (n=1) 

Health problems (n=1) 

Not interested on exercise 
(n=10)

Other personal problems (n=4) 

Assessed for eligibility 
(n=238)  

Agreed to attend pre-
screening (n=104) 

Randomized = 78  

Assessed at 8 weeks (n=32) 

Not assessed at 8 weeks (n=5): 

Not contactable (n= 1) 
Absent from test (n= 4)

Not assessed at 8 weeks: (n=6)

Health problems (n=1) 

Family problems (n=1) 

Never started program (n=2) 

Too busy (n=2) 

Assessed at 8 weeks (n=35) 

CUIDATE Group (n=38) Usual care CONTROL group (n=40) 

Declined to attend pre-screening (n=85) 

Too far for travelling (n=22) 

Too busy (n=13) 

Other reasons (n=14)

29 Completed 6 months follow-up
evalua�on

3 were lost to follow-up 9 were lost to follow-up

26 Completed 6 months follow-up
evalua�on

Fig. 1. Flow diagram of subject recruitment and retention throughout the course of the study.
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Table 2
Comparison of Piper Fatigue Score data among healthy reference women and breast cancer survivors at baseline.

Piper Fatigue Healthy women (n = 43) CUIDATE program (n = 32) CONTROL group (n = 35) P CUIDATE vs. CONTROL

Behavioural/severitya 1.33 ± 0.53 5.59 ± 1.89 6.75 ± 2.18 0.20
Affective/meaninga 1.60 ± 0.97 6.49 ± 2.25 6.71 ± 2.04 0.74
Sensorya 1.46 ± 0.66 5.90 ± 2.51 5.53 ± 1.64 0.49
Cognitive/mooda 1.61 ± 0.75 5.61 ± 2.39 5.01 ± 2.69 0.48
Total Fatigue Scorea 1.51 ± 0.64 5.88 ± 1.91 5.89 ± 1.64 0.98

a P < 0.001 for ANOVA analysis among breast cancer survivors at baseline and healthy women.

Patients within the CUIDATE group completed 83.3% of the
24 physical therapy treatments (mean ± SD number of sessions:
20 ± 4.2), showing a high adherence rate to the physical therapy
program. Three participants in the CUIDATE group showed an
increase of neck-shoulder pain after one session, but this event
disappeared one day after. None participant reported increased
fatigue during the sessions. One participant developed cancer
within her non-affected breast during the program and, con-
sequently, left the program. No further adverse events were
reported.

Effects of physical therapy program CUIDATE in fatigue
and physical activity

The ANCOVA found significant group × time interactions
for all dimensions of fatigue (PFS): affective (F = 7.347;

P = 0.002); sensory (F = 5.199; P = 0.010) cognitive (9.001;
P = 0.001), severity (F = 3.377; P = 0.044) and total fatigue score
(F = 10.002; P < 0.001). The CUIDATE group experienced a
greater decrease of fatigue as compared to the CONTROL group
in all dimensions and the total score (Table 4) The inter-group
effect size after treatment was moderate for severity (d: 0.55,
95%CI 0.30–0.85), sensory (d: 0.51, 95%CI 0.19–0.83), cogni-
tive (d: 0.61, 95%CI 0.37–0.85) dimensions, and for total fatigue
score (d: 0.68, 95%CI 0.57–1.05). The intergroup effect size for
the affective dimension was small (d: 0.25, 95%CI 0.05–0.59).

The CUIDATE group maintained the improvements of
fatigue in all dimensions and total score of PFS after 6 months
follow-up (Table 4). The inter-group effect size after 6 months
follow-up was small for affective (d: 0.21, 95%CI 0.04–0.51),
severity (d: 0.45, 95%CI 0.12–0.78), sensory (d: 0.34, 95%CI
0.02–0.67), cognitive (d: 0.44, 95%CI 0.12–0.77) dimensions

Table 3
Patient’s characteristics and comparisons between both breast cancer survivor groups.

Variable Control group (n = 35) CUIDATE program (n = 32) P value

Age (y), mean (SD) 48 (9) 49 (9) 0.415
Time post-treatment, n (%)

<12 months 29 (82.9) 22 (68.8) 0.176
>12 months 6 (17.1) 10 (31.3)

Civil status, n (%)
Married 21 (60) 20 (62.5)
Unmarried 8 (22.9) 5 (15.6) 0.718
Divorced 6 (17.1) 7 (21.9)

Educational level, n (%)
Low 13 (37.1) 11 (34.4)
Medium 6 (17.1) 8 (25.0) 0.481
University level 16 (45.7) 13 (40.6)

Employment status, n (%)
Home employed 8 (22.9) 7 (21.9) 0.586
Employed 14 (40.0) 10 (31.3)
Non employed 13 (37.1) 15 (46.9)

Tumor stage, n (%)
I 12 (34.3) 4 (12.5)
II 16 (45.7) 23 (71.9) 0.145
IIIA 7 (20.0) 5 (15.6)

Type of surgery, n (%)
Tumerectomy 21 (60.0) 21 (65.6) 0.596
Mastectomy 14 (40.0) 11 (34.4)

Type of treatment n (%)
Radiation 1 (2.9) 1 (3.1) 0.991
Chemotherapy 3 (8.6) 3 (9.4)
Radiation + chemotherapy 31 (88.6) 28 (87.5)

Menopause, n (%)
Yes 20 (57.1) 24 (75.0) 0.197
Not 15 (42.9) 8 (25.0)

P values for comparisons among group based on chi-square and analysis of variance tests.
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Table 4
Pre-intervention, post-intervention, 6 months follow-up and change scores for MEAN values of Fatigue Piper Score.

Group CUIDATE program Control Between-group differences

Behavioural/severity
Pre-intervention 5.59 ± 1.89 6.75 ± 2.18
Post-intervention 3.17 ± 1.77 6.01 ± 2.10
6 months follow-up 3.60 ± 2.18 5.75 ± 2.55
Within group change scores

Pre-post intervention −2.42 (−3.18; −1.74) −0.74 (−1.58; 1.17) −1.68 (−2.90; −0.66)*

Pre intervention–6 months follow up −1.99 (−3.03; −0.94) −1.00 (−1.80; 0.27) −1.00 (−2.22; 0.30)*

Affective/meaning
Pre-intervention 6.49 ± 2.25 6.71 ± 2.04
Post-intervention 3.81 ± 2.33 6.24 ± 2.21
6 months follow-up 4.18 ± 2.18 5.98 ± 2.53
Within group change scores

Pre-post intervention −2.68 (−3.70; −1.65) −0.47 (−1.19; 0.32) −2.21 (−3.61; −0.80)*

Pre intervention–6 months follow up −2.31 (−3.16; −1.45) −0.73 (−1.43; 0.02) −1.58 (−2.73; −0.44)*

Sensory
Pre-intervention 5.90 ± 2.51 5.53 ± 1.64
Post-intervention 3.92 ± 2.11 5.95 ± 2.26
6 months follow-up 4.03 ± 2.23 5.09 ± 1.98
Within group change scores

Pre-post intervention −1.98 (−3.17; −0.74) 0.42 (−0.58; 1.42) −2.40 (−3.54; −1.17)*

Pre intervention–6 months follow up −1.87 (−2.85; −0.89) −0.44 (−1.32; 0.44) −1.43 (−2.75; −0.10)*

Cognitive/mood
Pre-intervention 5.61 ± 2.39 5.01 ± 2.69
Post-intervention 3.42 ± 1.69 5.78 ± 2.02
6 months follow-up 3.97 ± 2.19 5.10 ± 2.88
Within group change scores

Pre-post intervention −2.19 (−3.15; −1.44) 0.77 (−0.76; 1.84) −2.96 (−4.06; −1.76)*

Pre intervention–6 months follow up −1.64 (−2.72; −0.62) 0.09 (−0.29; 0.88) −1.73 (−2.95; −0.55)*

Total Fatigue score
Pre-intervention 5.88 ± 1.91 5.89 ± 1.64
Post-intervention 3.54 ± 1.74 6.04 ± 1.89
6 months follow-up 3.92 ± 1.96 5.36 ± 2.00
Within group change scores

Pre-post intervention −2.34 (−3.18; −1.59) 0.15 (−0.22; 0.72) −2.49 (−4.00; −2.17)*

Pre intervention–6 months follow up −1.96 (−2.77; −1.14) −0.53 (−1.13; 0.11) −1.43 (−3.57; −1.62)*

Values are expressed as mean ± standard deviation for pre- and post-intervention data and as mean (95% confidence interval) for within- and between-group change
scores.

* Significant group × time interaction (repeated ANCOVA test, P < 0.05).

and total fatigue score (d: 0.43, 95%CI 0.12–0.74) related to
pre-intervention values.

In addition, a significant group × time interaction
(F = 49.896; P < 0.001) for MLTPAQ was also found: the
CUIDATE group increased physical activity during the 8 weeks
of the program (Table 5). The inter-group effect size was large
(d: 0.98, 95%CI 0.68–1.33).

Effects of physical therapy program CUIDATE in salivary
markers

The ANCOVA revealed a significant group × time interac-
tion for �-amylase activity (F = 4.002; P = 0.047): breast cancer
survivors in the CUIDATE group showed a higher decrease in
�-amylase activity as compared to those within the CONTROL
group (Table 5). The inter-group effect size was small (d: 0.24,
95%CI 0–0.49). No significant group × time interactions for
cortisol (F = 1.122; P = 0.729), IgA concentration (F = 1.805;
P = 0.184) and salivary flow rate (F = 0.184; P = 0.679) were

found. Inter-group effect sizes were negligible for cortisol (d:
0.03, 95%CI−0.26; 0.38), IgA (d:−0.17, 95%CI−0.43;−0.08)
and salivary flow rate (d: −0.05 95%CI −0.26; 0.17).

Effects of physical therapy program CUIDATE in
neck-shoulder mobility

The ANCOVA revealed a significant group × time interac-
tion for shoulder flexion (F = 0.151; P = 0.004) and horizontal
abduction (F = 5.691; P = 0.020). Patients within the CUIDATE
group experienced greater increases in flexion and horizontal
abduction than those within the CONTROL group (Table 6).
Inter-group effect size was moderate for active flexion (d: 0.75,
95%CI 0.25–0.75) and small for active horizontal abduction (d:
0.30, 95%CI 0.04–0.55) of the shoulder.

The ANCOVA did not find a significant group × time inter-
action for shoulder extension (F = 0.840; P = 0.363) or external
rotation (F = 2.140; P = 0.149). In fact, inter-group effect sizes
were negligible for both, extension (d: 0.04, 95%CI −0.13/0.27)
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Table 5
Pre-, post-intervention, and change scores for saliva measurements and MLTPAQ condition values.

Group Pre-intervention Post-intervention Within group change scores Between-group differences

�-Amylase activity (U/ml)
CUIDATE program 208.49 ± 130.65 165.70 ± 91.13 −42.78 (−77.95; −7.60)
Control 195.58 ± 132.32 194.47 ± 126.98 −1.01 (−26.46; 24.40) −41.77 (−83.51; −0.02)*

Cortisol (�g/ml)
CUIDATE program 0.30 ± 0.25 0.27 ± 0.11 −0.02 (−0.06; 0.11)
Control 0.30 ± 0.27 0.24 ± 0.18 −0.05 (−0.11; 0.22) 0.03 (−0.15; 0.21)

Salivary IgA (mg ml−1)
CUIDATE program 20.41 ± 8.01 17.15 ± 9.87 −3.25 (−6.97; 0.46)
Control 21.87 ± 9.60 22.26 ± 10.40 0.38 (−3.45; 4.23) −2.87 (−4.65; 0.34)

Salivary flow rate (ml min−1)
CUIDATE program 1.23 ± 0.29 1.22 ± 0.39 −0.01 (−0.10; 0.11)
Control 1.24 ± 0.56 1.27 ± 0.49 0.04 (−0.13; 0.22) 0.05 (−0.26; 0.17)

MLTPAQ (METS/h/days)
CUIDATE program 8.90 ± 6.59 37.11 ± 15.29 28.53 (22.53; 34.54)
Control 8.41 ± 6.05 12.12 ± 8.26 4.17 (0.03; 8.30) 24.36 (17.44; 31.99)*

Values are expressed as mean ± standard deviation for pre- and post-intervention data and as mean (95% confidence interval) for within- and between-group change
scores.

* Significant group × time interaction (repeated ANCOVA test, P < 0.05).

Table 6
Pre-intervention, post-intervention, and change scores for active range of motion within the affected (surgical) shoulder.

Group Pre-intervention Post-intervention Within group change scores Between-group differences

Flexion (◦)
CUIDATE program 146.25 ± 23.50 162.25 ± 13.97 16.00 (9.63; 22.36)
Control 144.62 ± 15.04 148.09 ± 18.46 3.46 (−2.08; 9.02) 12.53 (4.25; 20.81)*

Extension (◦)
CUIDATE program 44.90 ± 16.14 47.34 ± 10.02 2.43(−2.25; 7.12)
Control 45.25 ± 9.85 45.18 ± 12.23 −0.06 (−3.05; 2.92) 2.50 (−2.95; 7.95)

External rotation (◦)
CUIDATE program 45.25 ± 16.48 52.59 ± 12.90 7.34 (−2.62; 12.05)
Control 44.50 ± 15.11 46.53 ± 14.34 2.03 (−3.68; 7.74) 5.31 (−1.94; 12.57)

Horizontal abduction (◦)
CUIDATE program 27.84 ± 9.52 31.87 ± 8.78 4.03 (−1.22; 6.77)
Control 29.56 ± 11.32 27.71 ± 10.67 −1.84 (−5.99; 3.91) 5.84 (0.94; 10.72)*

Values are expressed as mean ± standard deviation for pre- and post-intervention data and as mean (95% confidence interval) for within- and between-group change
scores.

* Significant group × time interaction (repeated ANCOVA test, P < 0.05).

and horizontal abduction (d: 0.08, 95%CI −0.06/0.23) of the
shoulder.

The ANCOVA revealed a significant group × time interaction
for neck extension (F = 6.382; P = 0.014), both lateral-flexion
(surgical side: F = 9.389; P = 0.003; non-surgical: F = 18.479;
P < 0.001), and non-surgical rotation (F = 7.966; P = 0.006).
Patients within the CUIDATE group experienced greater
increases in cervical mobility in these movements than those
within the CONTROL group (Table 7). Inter-group effect sizes
were small for cervical extension (d: 0.31, 95%CI 0.06–0.56),
lateral-flexion towards the surgical side (d: 0.37, 95%CI
0.13–0.62), and rotation towards the non-surgical side (d: 0.35,
95%CI 0.10–0.60), and moderate for lateral-flexion towards the
non-surgical side (d: 0.52, 95%CI 0.28–0.77).

No significant group × time interactions for cervical flexion
(F = 0.128; P = 0.721), or rotation to the surgical side (F = 2.749;
P = 0.102) were found. Inter-group effect sizes were negligible
for active cervical flexion (d: −0.18, 95%CI −0.43; 0.0) and
rotation to the surgical side (d: 0.09, 95%CI −0.04; 0.28).

Discussion

The current study found that an 8-week supervised mul-
timodal physical therapy program, including core stability
exercises, endurance exercises, neck-shoulder mobility pro-
cedures, relaxation interventions and manual massage, exerts
broad effects in BCS. It has been recently proposed that the
interaction among fatigue, pain, sleep, and distress is investi-
gated in clinical trials assessing CRF [42]. The current study
assessed the effects of physical therapy, following a psycho-
neuro-immunology perspective, and demonstrated significant
and potential effects in different dimensions of self-perceived
fatigue associated with changes in distress markers as �-amylase
activity and functional status in neck-shoulder mobility. The
effects over fatigue were maintained at 6 months after com-
pletion of the individualised sessions.

The effect sizes of the improvement in fatigue suggest
medium clinically important changes immediate after the pro-
gram and at 6-months follow-up. Our results differ from the
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Table 7
Pre-intervention, post-intervention, and change scores for active cervical range of motion.

Group Pre-intervention Post-intervention Within group change scores Between-group differences

Flexion (◦)
CUIDATE program 43. 80 ± 9.30 41.06 ± 8.07 −2.73 (−1.23; 6.70)
Control 41.06 ± 11.07 42.25 ± 11.22 1.18(−2.54; 4.90) −3.92 (−9.25; 1.41)

Extension (◦)
CUIDATE program 56.54 ± 12.75 63.48 ± 10.01 6.93 (2.10; 11.77)
Control 56.08 ± 13.34 54.44 ± 10.64 −1.64 (−6.57; 3.27) 8.58 (1.79; 15.37)*

Lateral-flexion towards the surgical side (◦)
CUIDATE program 33.65 ± 7.39 36.93 ± 9.11 3.28 (−5.61; −0.97)
Control 33.88 ± 8.06 31.94 ± 8.48 −1.94 (−4.48; 0.60) 5.22 (1.83; 8.60)*

Lateral-flexion towards the non-surgical side (◦)
CUIDATE program 33.06 ± 8.15 37.75 ± 8.71 4.68 (−2.15; 7.28)
Control 34.82 ± 7.14 31.54 ± 6.45 −3.28(−6.05; 0.51) 7.97 (4.25; 11.65)*

Rotation towards the surgical side (◦)
CUIDATE program 53.53 ± 17.14 61.13 ± 10.94 7.60 (−0.24; 34.54)
Control 53.11 ± 11.06 53.64 ± 14.37 0.52 (−5.50; 4.44) 7.07 (−1.45; 15.59)

Rotation towards the non-surgical side (◦)
CUIDATE program 52.74 ± 14.90 63.06 ± 9.99 10.32 (5.03; 15.61)
Control 56.11 ± 10.96 54.94 ± 14.70 −1.17 (−7.46; 5.11) 11.49 (3.35; 19.64)*

Values are expressed as mean ± standard deviation for pre- and post-intervention data and as mean (95% confidence interval) for within- and between-group change
scores.

* Significant group × time interaction (repeated ANCOVA test, P < 0.05).

findings of a recent meta-analysis which indicated that the mag-
nitude of the effects of exercise interventions on CRF was small
(effect size 0.31, 95%CI 0.22–0.40) [43,44]. Most of these tri-
als applied one-modality exercise approach for the management
of BCS; however, the current randomised controlled trial is
included in the generation of studies demonstrating the effects
of different modalities of exercises and recovery strategies, fol-
lowing a body-mind approach, which have demonstrated their
effectiveness when used alone [45].

Our results may be explained due to the high rate super-
vision and the nature of the CUIDATE program. To the best
of the authors’ knowledge, no study has previously incor-
porated recovery strategies (massage) immediately after the
exercise intervention. The application of massage after an exer-
cise demonstrated the ability to reduce psycho-physiological
deleterious effects of the exercise [20] by improving the recov-
ery process. Recovery techniques applied after exercise program
may reduce CRF after each session, increasing the effective-
ness of these programs. The results obtained at post-intervention
were maintained after 6 months follow-up within the CUIDATE
group. Current results and the program adherence during the
follow-up period are superior to a similar study using multime-
dia support [30]. These results may be related to the supervision
received with a high therapist/patient ratio during the main
program which can improve exercise performance during the
follow-up period.

An interesting result of this randomised controlled trial was
a clinical, although small, reduction of SNS activity, as reflected
by reduced �-amylase activity, within the CUIDATE group.
Despite profuse research supporting high and low intensity
exercise programs for improving psychological and physical
outcomes in BCS; only a few studies have reported biolog-
ical effectiveness of these programs [29]. In fact, this is the
first randomised controlled trial reporting clinical effects of a

physical therapy program in �-amylase activity. This recently
incorporated biological SNS marker, i.e. �-amylase, is consid-
ered a promising outcome for treatment trials [12], but with few
precedents showing positive effects [46,47]. Therefore, reduced
SNS activity induced by exercise can exert modulatory positive
influences on several biological systems relevant for BCS (e.g.,
immune, metabolic, cardiovascular) explaining the psychophys-
ical improvements reported in this study.

Further, considering that cancer therapies impair immune and
endocrine function in BCS [29], restorative procedures should
be included in clinical practice to respond to expectations of
patients with these types of programs [48]. Nevertheless, our
clinical trial failed to show ability to improve HPA axis and
immune function in BCS. Insufficient numbers of studies [29,47]
have tested the effects of exercise on immune factors after breast
cancer treatment. The CUIDATE program, in agreement with
some previous studies [49–51], was not able to improve immune
function; nevertheless, the program did not negatively impact
immune function either. However, two studies [52,53] observed
significant improvements after longer applications of aerobic
exercises. We do not know if a longer application of the CUI-
DATE program would be also able to induce these changes.
Therefore, based in current and previous results, it seems that
chronic changes in immune response induced by exercise pro-
grams are small, and their clinical relevance is, at least at this
moment, limited.

Our study supports results from previous studies which
indicate that moderate exercise does not modify cortisol con-
centrations in cancer survivors [54,55]. Alterations of HPA-axis,
that is, a flattened diurnal cortisol slope [56], present in BCS
with CRF, could reduce the ability of exercise to change sali-
vary cortisol concentrations. Future studies including cortisol
slope changes and other HPA-axis biomarkers altered during
breast cancer treatment, such as serotonin, should be conducted
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to investigate the ability of physical therapy programs to improve
endocrine function in BCS. Different response patterns between
SNS (�-amylase) and HPA-axis (cortisol) are non-anecdotic,
because different tendencies in these systems associated to bio-
logical cost of caring for cancer patients have been previously
reported [12].

We also found significant and clinical improvements in active
cervical-shoulder mobility. Improvement in shoulder mobility
was similar to previous studies focussed on shoulder mobility
exercises [21,27,28,57]. It is known that shoulder area dysfunc-
tion is a consequence of surgery by limiting the motion of the
side that has been operated on. This dysfunction reduces ability
of BCS to perform daily activities, such as reaching above the
head or fastening clothes from behind [28]. The current study
reports positive effects of physical therapy on the neck-shoulder
complex. A broad treated area strategy and the combination of
core stability with mobility can reduce adverse outcomes, such
as spasm of the muscles surrounding the joint, muscle atrophy,
tightening of the shoulder capsule and decreased functional joint
mobility [59]. Core stability exercises used in this study have
shown optimal production, transfer, and control of the force and
motion to the arm during functional tasks of daily life [60].
We could hypothesize a summative effect of both neck-shoulder
mobility exercises (dynamic movement) and core stability exer-
cises (isometric muscle endurance training) inducing greater
clinical effects. Future studies investigating these summation
effects are warranted.

Strengths of the current trial include supervised and struc-
tured exercise program, multimodal cancer approach, use of
validated objective measurements; intention-to-treat analyses
and a high therapist/patient ratio which could improve the well-
being of BCS; however, we should recognize some weaknesses.
Particularly, one weakness of this study was that the control
group did not include a sham hands-on intervention. Future
studies should compare manual techniques used in the current
study to placebo interventions including any manual contact with
patients. A second weakness is that we only assessed the main
outcome (fatigue), but not the remaining outcomes, at 6 month
follow-up period. This is needed to establish long-term effects of
the CUIDATE program on neck-shoulder mobility and salivary
markers. Finally, high supervision levels of this type of programs
can imply high cost, which may threaten the financial viability
of such programs; however, large clinical effects obtained with
this type of program should be considered in order to respond
high demand of integrative medicine resources in breast patients
[61].

Conclusions

An 8-week multimodal program was clinically effective for
decreasing cancer-related fatigue, reducing �-amylase activity
and increasing shoulder and cervical active range of motion
compared to usual health care in breast cancer survivors. The
effects in fatigue were maintained at 6 months follow-up using
an exercise program multimedia support.
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The purpose of the present paper was to evaluate the effects of an 8-week multimodal program focused on core stability exercises
and recovery massage with DVD support for a 6-month period in physical and psychological outcomes in breast cancer survivors. A
randomized controlled clinical trial was performed. Seventy-eight (n = 78) breast cancer survivors were assigned to experimental
(core stability exercises plus massage-myofascial release) and control (usual health care) groups. The intervention period was 8
weeks. Mood state, fatigue, trunk curl endurance, and leg strength were determined at baseline, after the last treatment session,
and at 6 months of followup. Immediately after treatment and at 6 months, fatigue, mood state, trunk curl endurance, and leg
strength exhibited greater improvement within the experimental group compared to placebo group. This paper showed that a
multimodal program focused on core stability exercises and massage reduced fatigue, tension, depression, and improved vigor and
muscle strength after intervention and 6 months after discharge.

1. Introduction
1

Almost all breast cancer survivors (BCS) suffer from one
or more cancer-related symptoms that impact their quality
of life. Multimodal therapeutic programs can ameliorate
and reduce the patient’s impairments by improving their
ability to carry out daily tasks [1]. Nevertheless, health care
practitioners feel that their practice is usually affected by
the lack of exercise guidance for cancer population suffering
from fatigue-related cancer [2].

One principal component of a multimodal program is
the therapeutic exercise. Similar levels of physical activity as
general people have been recommended in BCS [3]. This
recommendation was reviewed by American College Sports

Medicine experts in exercise for cancer who suggested the
necessity to individualize the programs to cancer populations
[4]. A recent meta-analysis concluded that exercise interven-
tions should be multidimensional, including both exercise
and behavioral interventions [3].

In fact, there is evidence that exercise and massage
can be beneficial when tested as separate interventions for
improving physical function in BCS [3]. A recent study
has reported psychological and physical improvements after
the application of a multimodal physical therapy program
including in patients with different types of cancer [5].
Although conventional exercise programs [3] and alternative
medicine approachs [6] applied on BCS with cancer-related
fatigue have been previously studied, the application of core

mailto:marroyo@ugr.es


2 Evidence-Based Complementary and Alternative Medicine

stability exercises (CSEs) as the main component of the
program has not yet been investigated.

CSEs are defined as exercises developing the ability to
control the position and motion of the trunk during end-
range segment in integrated kinetic chain activities [7]. It
is known that BCS exhibit reduction in muscle strength
associated with cancer-related symptoms [8], which could be
improved with an exercise program including CSEs.

Finally, disturbances of mood state have been reported as
a frequent symptom in BCS [9]. Massage, which has been
shown to be effective as a psychological resource [10, 11]
and a recovery method after exercise [12] could be a main
component of recovery process. Therefore, the aim of the
current randomized controlled trial was to investigate the
effectiveness of an 8-week physical therapy program focused
on CSEs and recovery massage in physical (muscle strength)
and psychological (mood state) outcomes in BCS.

2. Methods

2.1. Subjects. Participants were recruited from the Breast
Oncology Unit of Hospital Virgen de las Nieves, Granada,
Spain from December 2008 to June 2010. The patients were
approached and enrolled by physicians and nurses from two
treatment departments. Participants were eligible if they (1)
had a diagnosis of breast cancer (stage I–IIIA), (2) were 25–
65 years, (3) finished coadjuvant treatment except hormone
therapy, (4) not do have active cancer, and (5) present 4 or 5
of the following physical findings, judged by the oncologist
who referred the patient: neck or shoulder pain, reduced
range of motion in neck-shoulder region, reduced physical
capacity, psychological problems, increased fatigue, sleep
disturbances, or any problem in coping with physical and
psychosocial functioning. They were excluded if they were
receiving chemotherapy or radiotherapy treatment at the
time of the study or they had chronic or orthopedic diseases
which do not permit following the physical program.

Potential participants were contacted by phone by 2
oncologists of the hospital. Those interested were cited for
an appointment, received a complete explanation of the
protocol and signed the consent form. The ethical approval
for the study was granted by the Ethics Committee of
the Hospital Virgen de las Nieves (no. 0890418, Granada,
Spain). After inclusion, participants were scheduled for a
medical visit including a history, physical examination, and a
medical questionnaire. This visit had the goal of discovering
conditions which justified any medical exclusion.

2.2. Design, Randomization, and Allocation. A randomized
controlled clinical trial was conducted. Eligible participants,
after providing written informed consent, were randomly
assigned into 2 groups: multimodal exercise group or a
control group who received the usual care treatment for
breast cancer. For ethical implications, those participants
allocated to the control group, who finished the period of
6 months for the current study, were invited to be included
into a new multimodal program or received an intervention
by multimedia electronic document including exercises of all

therapeutic sessions. We allocated patients to a multimodal
program or control group in 4 randomization cycles, using
computer-generated numbers. The sequence was entered
into numbered opaque envelopes by an external member
and they were opened after completion of the baseline
assessment.

2.3. Treatment: Multimodal Program. Multimodal program
consisted of 24 hours of individual physical training and 12
hours of recovery procedures, conducted 3 times/week for
90 min each (Table 1). The intensity of the aerobic training
was conducted following ACSM and AHA recommendations
[13].

Physical training was followed by 30–40 min of low
intensity interventions for improving recovery after exercise.
This period included stretching of the muscles used during
exercise and massage (myofascial release techniques) which
has the ability to improve recovery after exercise [12].

After finish the 8 weeking supervised multimodal pro-
gram, participants received an instructional DVD with the
same exercise program which included aerobic exercise
progression, resistance exercise, neck-shoulder mobility exer-
cises, self-massage, and some relaxation techniques. The
DVD included safety precautions related to exercise and
health advice related to maintain and promote healthy
lifestyle.

2.4. Control Condition. Participants followed usual care
recommended by the oncologist in relation with healthy
lifestyle. A followup of the physical activity during control
period was used to control possible bias detected in previous
studies on exercise in BCS [3]. For that purpose, we used the
Spanish version of Minnesota Leisure Time Physical Activity
Questionnaire [14].

2.5. Data Analysis—Outcomes. The primary outcome was
fatigue assessed using the fatigue subscale of Profile of
Mood State (POMS) questionnaire. The POMS question-
naire (Spanish version) consists of 63 items on mood state.
Scores (on a 5-point scale from 0 to 4) are grouped into
six subscales: tension-anxiety, depression-dejection, anger-
hostility, vigor, fatigue, and confusion. Subscale scores were
converted into T-scores for the analysis, and the overall
mood disturbance was also calculated. The reliability of
the Spanish version of the POMS has been found to
be high (Cronbach’s α ranging 0.76–0.91) [15]. Assessors,
participants, and therapists were blinded to the POMS scores
during all the trial.

Secondary outcome measures included the following
physical tests.

(1) Trunk Curl Static Endurance Test. This test requires a
wedged piece of wood to support the patient at a fixed angle
of 60◦. The patients maintain both knees and hips flexed
at 90◦, the arms are folded across the chest and toes are
anchored by the tester. The wood is pulled back 10 cm and
the subject holds the isometric posture as long as possible.
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Table 1: Description of the CUIDATE (intervention) program.

CUIDATE program

Week 1–4

Material Small soft ball, mats, and fit-ball

Endurance program Unspecific work during sessions

Exercise Program Content Dosage and progression

(1) Half squat with arm movement
weekk 1: Learning proposal. Assessment maximum
load
week 2-3: 75% maximum load
Increase 5% per week
Continue progression between exercises:
2 sets/30 sec pause
week 4: 75% maximum load. Increase number series (3
sets)
Medium velocity execution exercises
Increase range of joint motion

(2) Standing rows with leg semiflexion maintained

(3) Wall push-ups

(4) Abdominal with lower limb movement

(5) All tours with hip and knee movement

(6) Abdominal with adductor isometric contraction
and armmovement

(7) Standing hip circumduction

(8) Supine on fit-ball with arm movements

(9) Superman on fit-ball

(10) Oblique partial sit-up

Week 5–8

Materials Fit-ball, elastic band, mats, and small soft ball

Endurance program 10–25 min of fast working with arms movement two days per week

Exercise Program Content Dosage and progression

(1) Chest press on fit-ball with elastic band
week 5: 10–12 repetitions × 2 sets
week 6: 12–15 repetitions × 2 sets
week 7: 10–12 repetitions × 3 sets
week 8: 10–12 repetitions × 2 sets
Increase resistance with elastic band and positions that
require more body control

(2) Squat with elastic band

(3) Seated rows on fit-ball with elastic band

(4) Isometric abdominal sitting on fit-ball with arm
and leg movement

(5) Biceps curl on fit-ball with elastic band

(6) Biceps curl with elastic band and leg semiflexion
maintained

(7) Leg curl with fit-ball

(8) Sit-up with lower limb movement

This test has proved to be reliable with coefficients of >0.97
for repeated tests [16].

(2) Multiple Sit-to-Stand Test. Participants were asked, while
sitting at the front of a chair, to rise until they reached
full knee extension and sit back 10 times as fast as they
can. This test was used to assess general lower-extremity
endurance [17]. This test has been showed reliable in similar
age population [18].

All outcomes were completed before the program (pre-
), immediately after the 8-week intervention (post-), and 6
months after discharge (followup).

Based on a previous pilot study the sample size was
calculated on an 80% power to detect a mean difference
of 5 points, with a standard deviation of 4 (7%), on the
POMS fatigue subscale, using a type 1 error (α) of 5%, and
a type 2 error (β) of 20%. This power calculation resulted
in 35 patients on each group. To accommodate expected
dropouts before study completion, a total of 78 participants
were included.

2.6. Statistics. Statistical analysis was performed using SPSS
statistical software, version 19.0, and it was conducted
according to intention to treat analysis principle. We used t-
tests and Chi-square tests to examine differences in baseline
sociodemographic and medical features between included
and excluded patients, as well as between participants who
completed the study and those who dropped out. A one-
way ANOVA was used to compare both groups of BCS with
healthy women from Hospital Virgen de las Nieves influence
area (n = 43, age: 47± 12 years).

The main analysis examined whether differences in
outcomes (mean differences) among baseline, 8 weeks, and
6 months of followup existed between the groups. A 2 × 3
repeated-measure ANCOVA with intervention (experimen-
tal and control) as between-subjects variable, time (pre-,
post-, and 6 months) as within-subjects variable, and age,
status, educational level, and clinical features as covariates
was used to examine the effects of the intervention on the
main outcome.

Intergroup effect sizes were calculated (Cohen d). An
effect size <0.2 reflects a negligible difference, between ≥0.2
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Age >65 years (n = 1)

CUIDATE

Did not meet inclusion criteria

Other personal problems

(n = 10)

Health problems (n = 1)

(n = 14)

Assessed for eligibility
(n = 238)

Agreed to attend prescreening
(n = 104)

Randomized = 78

Assessed at 8 weeks (n = 32)

Not assessed at 8 weeks (n = 5):

Not contactable (n = 1)

Absent from test (n = 4)

Not assessed at 8 weeks (n = 6):

Health problems (n = 1)

Family problems (n = 1)

Never started program (n = 2)

Too busy (n = 2)

Assessed at 8 weeks (n = 35)

group (n = 38)

Declined to attend prescreening (n = 85)

Too far for travelling (n = 22)

Too busy (n = 13)

Other reasons (n = 14)

Usual care control group (n = 40)

Figure 1: Flow diagram of subject recruitment and retention throughout the course of the study.

and ≤0.5 a small difference, between ≥0.5 and ≤0.8 a
moderate difference, and ≥0.8 a large differences. The Pear-
son correlation test (r) was used to analyze the association
between changes in mood state (mean differences) and in
strength in the multimodal exercise group. A P < 0.05 was
considered statistically significant.

3. Results

During the study period (from March 2009 to June 2010),
104 patients with cancer were agreed to attend prescreening
(Figure 1). No differences in sociodemographic and medical
features between the 78 patients (75%) included and the 26
patients (25%) who were excluded or declined to participate
were found (Table 2). Participants who completed the study
did not show differences in mood at baseline as compared to
those who dropped out. The ANOVA revealed that patients
in both groups had significantly disturbances of mood state
in all subscales of the POMS as compared to healthy women
(Table 3).

Patients who finished cancer treatment within the first
6 months before begining the multimodal exercise pro-
gram completed 79.6% of the 24 physical therapy sessions
(mean ± SD:19 ± 5) whereas patients incorporated >6

months after finishing cancer treatment completed 87.4% of

the 24 sessions (mean: 21±6). No adverse effect was reported
during the study.

The ANCOVA found significant group × time interac-
tion for the main outcome of the study, fatigue (F = 4.506;
P = 0.015): the multimodal exercise group experienced a
greater decrease of fatigue than the control group (Table 4).
Intergroup effect sizes were moderate at postintervention (d:
0.52, 95% CI 0.14–0.81) and small at 6-month followup (d:
0.38, 95% CI 0.05–0.66). 2

Additionally, significant group × time interactions
for the remaining domains of the POMS were also
found: tension-anxiety (F = 5.918, P = 0.005);
depression-dejection (F = 5.214, P = 0.01); anger-hostility
(F = 5.082, P = 0.010); vigor (F = 6.090, P =
0.004), and also for total mood disturbance (F = 3.512,
P = 0.037): the multimodal exercise group experienced a
greater decrease of tension-anxiety, depression-dejection,
or anger-hostility and a greater increase of vigor compared
to the control group (Table 4). Intergroup effect sizes were
large for both tension-anxiety (d: 1.05, 95% CI 0.54–1.55)
and depression-dejection (d: 0.80, 95% CI 0.29–1.30)
domains, and small for total mood disturbance (d: 0.40,
95% CI 0.16–0.65), anger-hostility (d: 0.40, 95% CI 0.16–
0.63), and vigor (d: 0.35, 95% CI 0.18–0.67) domains after
treatment. Intergroup effect sizes after 6-month followup
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Table 2: Patient’s characteristics and comparisons between both
breast cancer survivor groups.

Variable
Control
Group

(n = 35)

CUIDATE
program
(n = 32)

P value

Age (y), mean (SD) 48 (9) 49 (9) 0.415

Time after treatment, n (%)

<12 months 29 (82.9) 22 (68.8)
0.176>12 months 6 (17.1) 10 (31.3)

Civil status, n (%)

Married 21 (60.0) 20 (62.5)
0.718Unmarried 8 (22.9) 5 (15.6)

Divorced 6 (17.1) 7 (21.9)

Educational level, n (%)

Low 13 (37.1) 11 (34.4)
0.481Medium 6 (17.1) 8 (25.0)

University level 16 (45.7) 13 (40.6)

Employment status, n (%)

Home employed 8 (22.9) 7 (21.9)
0.586Employed 14 (40.0) 10 (31.3)

Un employed 13 (37.1) 15 (46.9)

Tumor stage, n (%)

I 12 (34.3) 4 (12.5)
0.145II 16 (45.7) 23 (71.9)

IIIA 7 (20.0) 5 (15.6)

Type of surgery, n (%)

Tumorectomy 21 (60.0) 21 (65.6)
0.596Mastectomy 14 (40.0) 11 (34.4)

Type of treatment n (%)

Radiation 1 (2.9) 1 (3.1)
0.991Chemotherapy 3 (8.6) 3 (9.4)

Radiation +
chemotherapy

31 (88.6) 28 (87.5)

Menopause, n (%)

Yes 20 (57.1) 24 (75.0)
0.197Not 15 (42.9) 8 (25.0)

Physical activity
(METS/h∗day)

7.94 (3.37) 8.63 (3.85) 0.364

∗P values for comparisons among group based on Chi-square and analysis
of variance tests.

were moderate for tension-anxiety (d: 0.76, 95% CI 0.20–
1.31) and depression-dejection (d: 0.74, 95% CI 0.25–1.35),
and small for anger-hostility (d: 0.39, 95% CI 0.12–0.67),
vigor (d: 0.41 95% CI 0.16–0.69) and total mood disturbance
(d: 0.32 95% CI 0.05–0.60). No group x time interaction for
confusion was found (F = 0.831; P = 0.442).3

A significant group × time interaction for multiple
sit-to-stand test (F = 11.315; P < 0.001) and trunk
curl static endurance test (F = 6.916; P = 0.002) was
also found (Figure 2). Intergroup effect sizes were large for
multiple sit-to-stand test (d: 0.96, 95% CI 0.71–1.20) and
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Figure 2: Multiple sit-to-stand test (s) and trunk curl static
endurance test (s) changes after postintervention and 6 months
followup, ∗significant changes respect baseline (P < 0.05).

trunk curl static endurance test (d: 0.89, 95% CI 0.71–
1.19) at postintervention, but moderate (multiple sit-to-
stand test, 0.50 95% CI 0.27–0.90) and small (trunk curl
static endurance test, 0.21 95% CI 0.20–0.47) at 6 month
followup. 4

A significant negative association (r = −0.352; P =
0.046) between changes in the total mood state and in the
trunk curl static endurance test was found: the greater the
decrease in mood, the higher the increase in muscle strength.

4. Discussion

The current study found that an 8-week supervised
multimodal program induced physical and psychological
improvements in BCS. We noted a greater decrease on fatigue
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Table 3: Comparison of Profile of Mood State (POMS) data among healthy reference women and breast cancer survivors at baseline.

POMS Healthy women
(n = 43)

CUIDATE program
(n = 32)

CONTROL group
(n = 35)

P CUIDATE versus
control

Tension-anxietya 37.93± 8.71 49.00± 10.44 50.14± 10.18 0.65

Depression-dejectiona 42.56± 7.14 52.39± 12.14 52.42± 11.01 0.99

Anger-hostilitya 46.66± 6.89 55.17± 11.99 57.03± 14.12 0.53

Vigora 57.43± 6.61 48.17± 7.08 49.19± 6.47 0.52

Fatiguea 39.90± 5.61 51.48± 10.85 54.19± 10.09 0.24

Confusiona 32.86± 4.53 42.35± 9.68 44.30± 9.70 0.53

Disturbancea −14223± 2743 −19942.85± 5901.69 −20845.15± 5299.82 0.61
a
P < 0.001 for ANOVA analysis among breast cancer survivors at baseline and healthy women.

as compared to usual breast cancer care. The effects over
fatigue were maintained at 6 months after discharge using
DVD support. We also observed significant effects on other
aspects of mood and physical capacity.5

The effect size of the improvement in fatigue (0.52)
suggests a medium clinically important change. Our results
are relatively better from the findings of a recent meta-
analysis which indicates that the magnitude of the effects
from exercise interventions on CRS is small (effect size
0.31, 95% CI 0.22–0.40) [3]. Our study used similar length
of treatment (8 weeks) than previous studies investigating
exercise in CRF [3, 19, 20], but we extended postural
control by including CSEs and combined movement on
extremities which could explain our results. The results of
the current study also showed that BCS within the first
year after treatment exhibit more disturbances of mood
state and fatigue than healthy women. At postintervention,
mood disturbance improved in BCS within the multimodal
program, reaching similar values to healthy women. On
the contrary, BCS included in the control group continued
exhibiting altered mood state as compared to healthy women.

The POMS has been previously used to assess dis-
turbance of mood state in oncology exercises studies [3].
Current results on mood state confirm the results from a
previous pilot study using a similar exercise approach [21],
since we found moderate-large effect sizes on several aspects
of mood after the application of the multimodal program.
Multimodal programs can help to BCS for coping with their
cancer-related symptoms. Previous studies have suggested
the necessity to apply interventions to better assist BCS
for managing cancer related fatigue [19]. The multimodal
program had a higher ratio of supervision with 2–4 therapists
for 6–8 patients (ratio therapist/patient: 1/3–4). Only 60% of
the exercise programs applied to reduce cancer related fatigue
had employed therapist supervision [3], and the higher ratio
therapist/patient of the multimodal program can promote
social and environmental support, and satisfaction to the
patients, both aspects which improve the mood state of BCS
[22].

We also found significant and clinical improvement in
muscle strength, which is consistent with recent studies
on exercise [19, 20]. Current exercise guidelines for cancer
apply minimal mention to muscle strength in BCS [23]. Our
results suggest the necessity of including strength exercises

in physical therapy programs for BCS. This may be related
to the fact that cancer treatment, particularly chemotherapy,
promotes disruption in muscle metabolism (i.e., adenosine
triphosphate dysregulation, cytokine dysregulation, depri-
vation of satellite cells) wasting which may impair the
maintenance of muscle mass [24]. CSEs were a major
component of our program. Effectiveness of CSEs has been
associated with modification of plasma levels of IL-6 and
TNF-α by contraction of different muscles [25]. Interestingly,
the current multimodal program produced large effect sizes
in core-related muscles (trunk curl static endurance test) and
also in nonrelated core muscles (leg muscles). These results
may be explained because one of the principles of CSE is their
ability to proximal muscle activation, providing interactive
moments that would allow efficient distal muscle function
[6]. Therefore, CSEs employed in our study may be also
used for improving function of distal musculature through
proximal (core-related) muscles.

One interesting result of our study was the relationship
between the decrease in mood disturbance and the increase
in strength of abdominal muscles. Cancer related fatigue
constitutes a complex process involving both physical and
psychosocial aspects [26]. Cancer patients who engage in
negative beliefs about their cancer related symptoms (i.e.,
catastrophizing, fear of recurrence) are more likely to
experience more intense symptoms [27]. It is possible that
treatment programs combining preferred women’s exercises
[24] and recovery massage following an integrative oncology
approach have a relevant role in mood improvement associ-
ated to increased functional state, as reflected in an increase
of strength.

One of the most important results of this trial is the
maintained effects in mood and strength, although slightly
reduced, after 6-month followup using a DVD support. This
kind of strategy based on multimedia supporting promote
exercise in BCS had shown good results in previous studies
[28]. A mixed intervention, including an initial supervised
phase focussed on proper learning of the exercise program,
promotes high improvements in BCS. Nevertheless, after
the program, DVD support is needed for maintaining
the improvements during the treatment. Future studies
investigating effects of supervised programs with a follow-up
period based on telerehabilitation are needed.
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Table 4: Preintervention, postintervention, and change scores for mean values of POMS.

Group CUIDATE program Control Between-group differences

Tension-anxiety

Preintervention 49.00± 10.44 50.14 ±10.18

Postintervention 39.33± 8.08 49.80 ± 10.32

6 months followup 43.53± 9.62 51.12 ±11.08

Within group change scores

Pre-post intervention −9.66 (−13.45; −5.83) −0.34 (−2.95; 2.26) −9.32 (−13.79; −4.85)∗

Pre intervention–6 months follow up −5.89 (−2.53; −9.54) −0.28 (−2.76; 6.26) −6.17 (−1.71; −10.63)

Depression-dejection

Preintervention 52.39 ± 12.14 52.42± 11.01

Postintervention 47.15± 9.34 52.40± 10.91

6 months followup 48.17± 8.94 55.30± 12.12

Within group change scores

Pre-post intervention −7.36 (−11.15; −3.57) −0.02 (−2.84; 2.79) −7.33 (−11.93; −2.73)∗

Pre intervention–6 months follow up −4.22 (−8.62; −0.87) 2.88 (0.73; 6.50) −7.00 (−12.64; −0.77)

Anger-hostility

Preintervention 55.17± 11.99 57.03± 14.12

Postintervention 46.82± 9.14 58.34± 11.65

6 months followup 49.25± 8.07 58.76± 13.17

Within group change scores

Pre-post intervention −7.87 (−12.16; −3.59) 1.31 (−2.05; 4.04) −9.19 (−14.20; −3.65)∗

Pre intervention–6 months follow up −5.92 (−10.13; −1.72) 1.73 (−1.59; 5.06) −7.65 (−12.95; −2.36)

Vigor

Preintervention 48.17± 7.08 49.19± 6.47

Postintervention 53.46± 8.02 49.29± 7.31

6 months followup 53.17± 8.41 48.00± 6.98

Within group change scores

Pre-post intervention 5.29 (3.40; 8.29) 0.17 (−2.57; 2.22) 5.12 (2.65; 9.38)∗

Pre intervention–6 months follow up 5.00 (2.16; 7.83) −1.19 (−3.94; 1.56) 6.19 (2.30; 10.06)

Fatigue

Preintervention 51.58± 10.85 54.19± 10.09

Postintervention 43.93± 8.58 52.26± 10.09

6 months followup 45.12± 10.31 53.34± 9.36

Within group change scores

Pre-post intervention −8.03 (−11.19; −4.86) −1.93 (−5.06; 0.20) −6.10 (−9.12; −1.07)∗

Pre intervention–6 months followup −6.45 (−9.50; −3.39) −0.84 (−3.44; −1.74) −5.61 (−8.56; −0.35)

Confusion

Preintervention 42.35± 9.68 44.30± 9.70

Postintervention 37.67 ± 7.08 42.90± 8.82

6 months followup 39.85 ± 9.48 43.70± 9.44

Within group change scores

Pre-post intervention −4.68 (−7.71; −1.55) −1.40 (−4.55; 1.11) −3.28 (−7.05; 1.22)

Pre intervention–6 months follow up −2.50 (−5.36; 0.36) −0.60 (−4.39; 3.19) −2.91 (−6.42; 2.62)

Total disturbance mood

Preintervention −19942.85± 5901.69 −20845.15± 5299.82

Postintervention −16000.00± 3532.28 −20353.84± 5888.03

6 months followup −17257.14± 4528.05 −20884.61± 6171.78

Within group change scores

Pre-post intervention 3442.85 (1623.71; 5353.11) 491.31 (−905.90; 1608.76) 2951.54 (754.29; 5124.67)∗

Pre intervention–6 months follow up 2685.71 (986.08; 4835.34) 38.46 (−1553.29; 1630.21) 2647.25 (454.29; 4854.29)
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Strengths of the current trial include supervised and
structured exercise program, multimodal cancer approach,
use of validated objective measurements and a validated
questionnaire, and intention-to-treat analyses; however, we
should recognize that the control group was allowed to freely
increase physical activity during the study. The possible bias
[3] associated to this weakness was controlled since our
control group did not show significant increases in physical
activity during the study.

5. Conclusions

In conclusion, an 8-week multimodal physical therapy pro-
gram using CSE and massage recovery was clinically effective
for improving physical (muscle strength) and psychological
(mood state and fatigue) aspects in BCS as compared to usual
treatment care.
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CONCLUSIONES 

I. Un estado psicológico caracterizado por una mayor depresión y una 

mala imagen corporal, y una alteración física caracterizada por mayor 

intensidad del dolor cervical y una disminución de la movilidad del 

hombro, se relacionan con la FIC, confirmando su carácter 

multidimensional en SCM (Artículo I). 

II. La Fuerza, evaluada mediante dinamometría en el lado afectado, 

está correlacionada fuertemente con la calidad de vida y la salud 

general en SCM (Artículo II). 

III. Un programa multimodal de 8 semanas de terapia física fue efectivo 

a corto plazo y tras 6 meses de seguimiento, para la disminución de 

la fatiga en SCM. El programa también fue eficaz en la disminución 

de α-amilasa y la mejora  del rango de movimiento cervical. (Artículo 

III). 

IV. Un programa multimodal centrado en ejercicios de estabilidad core y 

el masaje mejora el estado de ánimo y la fuerza muscular después 

de la intervención y 6 meses después de haber finalizado el 

tratamiento. (Artículo IV). 

 

Conclusion Global 

Hay una fuerte asociación entre desórdenes del estado de ánimo y de tipo 

musculoesquelético y la fuerza y la fatiga, lo que muestra su carácter 

multifactorial. Los programas multimodales tienen un efecto favorable para 

reducir la fatiga y otras alteraciones relacionadas con el proceso oncológico. 
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CONCLUSSIONS 

I. A psychological state characterized with higher depression and 

reduced body image, and a physical impairment with higher 

cervical pain intensity and reduced shoulder mobility confirm 

multidimensional character of fatigue in BCS (Paper I). 

II. Strength, as assessed by the HGS test on the affected side, is an 

important correlate of quality of life and overall health in BCS 

(Paper II).  

III. An 8-week multimodal physical therapy program was effective at 

short and 6 month follow-up for decreasing fatigue in BCS. The 

program was also effective in decreasing Alfa-amylase activity 

and improving shoulder and cervical range of motion. (Paper 

III). 

I. A multimodal program focused on core stability exercises and 

massage, improve mood and muscle strength after 

intervention and 6 months after discharge. (Paper IV). 

 

Overall Conclusion 

There is a strong association between mood disorders and musculoskeletal and 

fatigue strength, which shows its multifactorial nature. Multimodal programs 

have a favorable effect in reducing fatigue and other disorders related to the 

cancer process. 
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