
TESIS DOCTORAL  

 
PROGRAMA OFICIAL DE DOCTORADO EN MEDICINA CLÍNICA  

Y SALUD PÚBLICA  

 

UNIVERSIDAD DE GRANADA 

 
 

ESTADO FÍSICO Y ALTERACIONES DEL SUEÑO 
EN MUJERES CON CÁNCER DE MAMA: 

ENFOQUE DESDE LA FISIOTERAPIA 
 

 

	  
DEPARTAMENTO DE FISIOTERAPIA 

FACULTAD DE CIENCIAS DE LA SALUD 
 

 

 

ANGÉLICA ARIZA GARCÍA 

2017 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Editor: Universidad de Granada. Tesis Doctorales  
Autora:  Angélica Ariza García
ISBN: 978-84-9163-714-1  
URI: http://hdl.handle.net/10481/48863 
 

 

 

http://hdl.handle.net/10481/48863


El doctorando / The doctoral candidate [ Carmen Angélica Ariza García ] y los 
directores de la tesis / and	 the	 thesis	 supervisor/s:	 [	 Manuel	 Arroyo	 Morales,	 Irene	
Cantarero	Villanueva	]	

Garantizamos, al firmar esta tesis doctoral, que el trabajo ha sido realizado por el 
doctorando bajo la dirección de los directores de la tesis y hasta donde nuestro 
conocimiento alcanza, en la realización del trabajo, se han respetado los derechos de 
otros autores a ser citados, cuando se han utilizado sus resultados o publicaciones.   

/ 

Guarantee,	 by	 signing	 this	 doctoral	 thesis,	 that	 the	 work	 has	 been	 done	 by	 the	 doctoral	
candidate	under	the	direction	of	the	thesis	supervisor/s	and,	as	far	as	our	knowledge	reaches,	
in	 the	performance	of	 the	work,	 the	rights	of	other	authors	 to	be	cited	 (when	their	 results	or	
publications	have	been	used)	have	been	respected.	

Lugar y fecha /  Place		and	date:	

Granada	a	14	de	junio	de	2016 

Director/es  de la Tesis / Thesis	supervisor/s; Doctorando / Doctoral	candidate:	

Firma / Signed Firma / Signed 



	  

	  

ÍNDICE 

 

Resumen................................................................................................................... 1 

Listado de Abreviaturas........................................................................................... 2 

Introducción.............................................................................................................     3 

Bibliografía.............................................................................................................. 12 

Objetivos...................................................................................................................    24 

Material y Métodos................................................................................................... 25 

Resultados y Discusión............................................................................................. 26 

Capítulo 1   

Influence of physical inactivity in psychophysiolocigal state of breast 
cancer survivors  (Artículo I)........................................................................ 

 
27 

Capítulo 2  

Factors that explain the cancer-related insomnia (Artículo II)................... 36 

Capítulo 3  

The 6-minute walk test as a measure of health in breast cancer patients 
(Artículo III)................................................................................................. 
 

 
44 

Conclusiones............................................................................................................ 53 

Currículum Vítae Abreviado.................................................................................... 55 

 

 

 

 



Ariza-‐García	  A,	  2017	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  Tesis	  Doctoral	  
	  

	   1	  

RESUMEN 

El cáncer de mama (CM) es el segundo cáncer más común en el mundo, siendo 

el más frecuente entre las mujeres. Si bien la supervivencia de estas pacientes está 

aumentando de forma continua en los últimos años, debido principalmente a avances en 

el diagnóstico y en los tratamientos oncológicos, son muchos los efectos secundarios 

que sufren estas pacientes. Entre otros, el dolor, las alteraciones psicofisiológicas y del 

estado de ánimo, los cambios en la composición corporal o la disminución de la 

capacidad funcional, disminuyen la calidad de vida de estas pacientes.  

 

Para poder iniciar estrategias de tratamiento eficaces tras la enfermedad, y 

mejorar la calidad de vida de estas pacientes, es necesario profundizar en el 

conocimiento de las alteraciones producidas por el cáncer y de las relaciones que se 

establecen entre ellas.  

 

En esta memoria de Tesis se analizan tres de las alteraciones que suelen 

presentar las mujeres con CM,  el nivel de inactividad, el insomnio y la capacidad 

funcional, así como los posibles factores, físicos, psicológicos y fisiológicos, 

relacionados con ellas.  

 

Los resultados de esta memoria de Tesis indican: a) las supervivientes de cáncer 

de mama activas muestran menos disturbios del estado de ánimo, presión diastólica y α-

amilasa salivar, relacionados con un mejor nivel de condición física, respecto a las 

inactivas; b) la fase y el tipo de tratamiento, la ansiedad, la severidad del dolor y la 

fuerza de tronco, son predictores del insomnio y en conjunto explican el 51,2 % de su 

variabilidad en mujeres con CM; c) existe una relación clara entre el test de la caminata 

de 6 minutos y el estado psicofisiológico, la calidad de vida, los síntomas relacionados 

con el cáncer y la composición corporal en mujeres con CM, constituyendo una 

herramienta eficaz para la monitorizar y posteriormente adaptar un programa de 

entrenamiento físico a estas pacientes. 
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LISTADO DE ABREVIATURAS  

AVD Actividades de la vida diaria 
  

CBD Cuestionario Breve del Dolor 

CM Cáncer de mama 
  

EORTC  European Organization for Research and Treatment of Cancer 

  

HADS The Hospital Anxiety and Depression Scale 

HHA Hipotalámico-Hipofisario-Adrenal 
  

INE Instituto Nacional de Estadística 

IRC Insomnio relacionado con el cáncer 
  

MLTPAQ Minessotta Leisure Time of Physical Activity Questionnarie 
  

OMS Organización Mundial de la Salud    
  

POMS Profile of Mood State 

PECP Pruebas de ejercicio cardiopulmonar 
  

QLQ-BR23 Breast Cancer-Specific Quality of Life Questionnaire  

QLQ-C30 Quality of Life Questionnaire Core 30 

QT Quimioterapia 
  

REDECAN Red Española de Registros de Cáncer     

RT Radioterapia 
  

SCM Supervivientes de cáncer de mama   

SEOM Sociedad Española de Oncología Médica     

SNS Sistema nervioso simpático 
  

TMT The Trail Making Test 
  

VO Volumen de oxígeno 
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INTRODUCCIÓN 

Contextualización 

 

Según la Organización Mundial de la Salud (OMS), la palabra cáncer es un 

término genérico que designa a un gran grupo de enfermedades que pueden afectar a 

cualquier parte del cuerpo. Una de sus características definitorias es la rápida 

proliferación de células anormales que pierden sus mecanismos intrínsecos de 

regulación (1). El cáncer de mama (CM) es definido por la Sociedad Española de 

Oncología Médica (SEOM) como la proliferación acelerada e incontrolada de células 

del epitelio glandular mamario. Dichas células, pueden diseminarse a través de las 

sangre o de los vasos linfáticos, pudiendo llegar a otras partes del cuerpo y formar 

metástasis (2).  

 

El cáncer es una de las principales causas de morbilidad y mortalidad en el 

mundo (1). Según los datos de GLOBOCAN, en el año 2012 se diagnosticaron 

aproximadamente 14,1 millones nuevos casos de cáncer en todo el mundo (3). Se espera 

un aumento del 70% en el número de nuevos casos aumente durante las próximas dos 

décadas (1), alcanzando los 22 millones de casos nuevos al año (4). En España se 

diagnosticaron 215.534 casos nuevos de cáncer en el año 2012 (5) y 247.771 en 2015 

(4),  ocupó  el cuarto lugar entre los tipos de cáncer más frecuentemente diagnosticados, 

situándose por detrás del cáncer colorrectal, próstata y pulmón (41.441, 33.370 y 28.347 

nuevos casos diagnosticados respectivamente en 2015).  Se calcula que en 2020 se 

diagnosticarán 246.713 casos nuevos 2012 (5). Por tipología, el CM, según datos de 

GLOBOCAN, es el segundo cáncer más común en el mundo, tras el de pulmón. Se 

estima que en el año 2012, se diagnosticaron alrededor de 1,67 millones de nuevos 

casos, suponiendo el 25% de todos los cánceres (6). En España el CM, con 25.215 casos 

nuevos diagnosticados en el año 2012 (5) y 27.747 en 2015, En mujeres, el CM fue el 

mayormente diagnosticado con 27.747 casos, muy por encima del colorrectal (16.677 

casos), cuerpo uterino (6.160 casos), pulmón (5.917 casos) y vejiga (3.654 casos) (4).  
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En relación a la mortalidad, el cáncer constituye la segunda causa de muerte en 

el mundo (1) por detrás de la cardiopatía isquémica y el accidente cerebrovascular (7). 

Las defunciones por cáncer aumentaron en 600.000 personas, pasando de  8,2 millones 

de defunciones en 2012 (3) a 8,8 millones en 2015, de forma que una de cada seis 

defunciones se debe a esta enfermedad (1). En España, en el año 2014, la mortalidad por 

cáncer fue de 106.039 fallecimientos, siendo también la segunda causa de muerte 

después de las enfermedades del aparato circulatorio y la primera causa de muerte en 

varones en España. Según datos de la Red Española de Registros de Cáncer 

(REDECAN), una de cada tres muertes en varones y una de cada cinco en mujeres en 

España, se debieron a tumores malignos en el año 2015. España, en números absolutos, 

es uno de los países europeos en los que se produce un mayor número de fallecimientos 

por cáncer, pero esto es debido a que cuenta con una de las mayores esperanzas de vida 

del mundo. Al ajustar la mortalidad por edad, se obtienen tasas similares a las europeas. 

Cabe destacar que según el Instituto Nacional de Epidemiología (INE), entre los años 

2003-2012, la mortalidad por tumores se redujo un 1,32% al año a pesar del aumento 

global de la incidencia, debido a mejoras en la supervivencia de los pacientes con 

cáncer (4). Por tipo de cáncer, el CM fue responsable de 575.000 defunciones en el año 

2015, ocupando el quinto lugar entre las causas más comunes de muerte por cáncer, 

situándose por detrás del cáncer de pulmón (1,69 millones de defunciones), hígado 

(788.000 defunciones), colorrectal (774.000 defunciones), y estómago (754.000 

defunciones) (1). En España, el CM fue responsable de 6.213 fallecimientos en la 

población general, ocupando en 2014 el cuarto lugar, por detrás el cáncer de pulmón 

(21.220 defunciones), el cáncer colorrectal (15.449 defunciones) y el cáncer de páncreas 

(6.278 defunciones) (4).  

 

Como se ha mencionado anteriormente, a pesar de que las cifras de mortalidad 

son muy elevadas, la supervivencia de los pacientes con cáncer está aumentando de 

forma continua en los últimos años,  debido principalmente a las actividades preventivas 

y a los avances producidos tanto en el diagnóstico precoz como en el tratamiento (4, 5, 

8). En España, la supervivencia de los pacientes con cáncer se sitúa en un 53 % a los 5 

años, siendo similar a la del resto de países de nuestro entorno (4). Igualmente, la 

supervivencia por CM ha mejorado de forma importante en los últimos 20 años, 

viéndose incrementada anualmente en un 1,4% (9). En general, la tasa media de 
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supervivencia a los 5 años es del 89%, del 83% a los 10 años y del del 78 % a los 15 

años (10). En España, la cifra de supervivencia a los 5 años, se sitúa en el 82,7%, 

levemente por encima de la media europea (82%) (11).   

 
Alteraciones en pacientes con CM 

 

A pesar de esta esperanzadora tendencia al aumento de la supervivencia, el CM 

y los tratamientos aplicados, causan importantes efectos secundarios físicos, 

psicológicos y sociales, tanto a corto como a largo plazo, lo que lleva a considerar el 

periodo post-cáncer como una enfermedad crónica (12). Entre estos efectos secundarios 

se encuentran la fatiga (13-17), dolor (17-21), los trastornos psicológicos, incluyendo 

ansiedad y depresión (14, 22-28), la ganancia de peso (29-32), el deterioro de la imagen 

corporal (33), cambios en la función sexual (34), linfedema de la extremidad superior 

(35), déficits en la funcionalidad de la extremidad superior en relación a disminución de 

flexibilidad y fuerza (35), alteraciones del sueño (17, 36-39), y alteración de la función 

cardiopulmonar (40).  Todas estas alteraciones contribuyen a una disminución de la 

calidad de vida (41-46). 

 

Debido al aumento de su incidencia y a sus múltiples consecuencias clínicas y 

sociales, el CM constituye un verdadero problema de salud pública (12). En la 

actualidad asistimos a un encarecimiento considerable de los costes en atención médica, 

con previsiones de un continuo aumento en los próximos años. Este hecho pone de 

manifiesto la necesidad de centrar esfuerzos científicos y económicos para mejorar el 

conocimiento actual y optimizar las intervenciones que se ofrecen a los pacientes con 

CM, especialmente tras el padecimiento de la enfermedad. 

 

Para poder iniciar estrategias de tratamiento eficaces tras la enfermedad, es 

necesario profundizar en el conocimiento de las secuelas y alteraciones producidas por 

el cáncer. El grupo de trabajo CUIDATE ha abordado a través de diferentes trabajos de 

investigación la mejora de síntomas como el dolor o la fatiga inducidos por el cáncer.  

Es motivo de esta tesis doctoral el profundizar en el conocimiento de otros síntomas y 

alteraciones del estilo de vida de las personas que han padecido cáncer de mama con el 
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objeto de poder ser abordadas posteriormente de forma exitosa a través de la 

fisioterapia.  En este caso nos centraremos en la inactividad física como un pilar 

importante en la génesis de un estilo de vida no saludable, que de manera directa pueden 

dar lugar a problemas en los pacientes derivados de la modificación de la composición 

corporal; así como alguno de los síntomas más prevalentes en esta población como el 

insomnio que junto con los ya abordados por nuestro grupo de investigación suponen 

los principales retos para la mejora de la calidad de vida en estos pacientes en un futuro 

próximo. 

 
Inactividad Física 

 

         El nivel de inactividad física puede causar o exacerbar síntomas de diferentes 

patologías, como el síndrome metabólico (47), enfermedad de Parkinson (48),  

enfermedad coronaria y diabetes tipo 2 (49) además de relacionarse también con 

mayores niveles de depresión (50). Específicamente, la inactividad física contribuye al 

incremento del riesgo del CM y de cólon, dos de los cánceres más prevalentes del 

mundo (51).  Además es importante resaltar que se espera el aumento en años futuros de 

la actual prevalencia de cáncer derivados de esta inactividad física (52).  

 

A pesar de la fuerte evidencia de la inactividad física en el deterioro de la salud, 

los hábitos sedentarios están aumentando en la población mundial  (49), lo que implica 

un problema global de salud en décadas futuras. Del mismo modo, las supervivientes de 

cáncer de mama (SCM) muestran mayor nivel de sedentarismo y participan en 

actividades menos intensas que mujeres sin cáncer (53).  Aunque no tenemos un marco 

referencial exacto, es factible pensar que los síntomas producidos por el cáncer se 

relacionan con la perpetuación de estilos de vida poco saludables como la falta de 

actividad física y que por otro lado el padecimiento de estos síntomas pueden estar en el 

origen y perpetuación de estos síntomas favorecidos por un exceso de sedentarismo. La 

fatiga y el estrés se encuentran entre los efectos secundarios que sufren las SCM (13-17, 

22-27).  La posible influencia de la inactividad física en estas alteraciones sufridas por 

las SCM supone una laguna de la investigación que demanda especial atención en la 

actualidad desde el mundo de la investigación en el soporte sanitario de pacientes 

oncológicos. 
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Casi la mitad de las SCM  sufren diferentes niveles de estrés psicológico (54), 

relacionándose este síntoma estrechamente con procesos dolorosos y limitaciones 

funcionales sufridas por esta población (55-56).  El incremento de la actividad física y 

los efectos derivados del ejercicio terapéutico se han postulado como un medio 

adecuado para mejorar el dolor y el deterioro del estado de ánimo (57). Un mejor 

conocimiento sobre la influencia de la inactividad física en la depresión y otros aspectos 

del estado de ánimo, podría ayudar a los profesionales de la salud a implementar 

programas con el objetivo de promover y mejorar los niveles de actividad física en 

SCM. 

 

  En un intento por entender mejor las relaciones entre diferentes síntomas 

inducidos por el cáncer y el estilo de vida en estas pacientes, tenemos que destacar que 

algunos de estos síntomas como la depresión o la fatiga que sufren las mujeres con CM, 

podrían estar influenciados por el estrés (58). El estrés está mediado por el eje 

hipotalámico-hipofisario-adrenal (HHA) y el sistema nervioso simpático (SNS) (59). 

Las SCM que refieren fatiga persistente han mostrado una reducción de la 

concentración de cortisol (60) lo cual muestra un mecanismo fisiológico subyacente  

común a todos estos síntomas: el deterioro progresivo del eje HHA. En los últimos años 

ha crecido el interés por diferentes marcadores biológicos del eje HHA que superen los 

inconvenientes de sustancias como el cortisol muy sujeto a modulaciones circadianas.  

Entre estos marcadores ha tomado especial relevancia la α-amilasa. La actividad de la α-

amilasa, es un marcador del SNS que podría ser modulado por la actividad física (61). 

No hay estudios previos que informen sobre marcadores biológicos como la actividad 

de la α-amilasa en SCM. La normalización de las concentraciones de cortisol y de la 

actividad de la α-amilasa inducida por un nivel adecuado de actividad física pueden 

ejercer influencias positivas en varios sistemas biológicos (ej. inmune, metabólico, 

cardiovascular) relevantes para las SCM (62).  
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Insomnio 

 

         Como se mencionó previamente, el insomnio es otro de los efectos secundarios 

que sufren las mujeres con CM (17, 36-39). Se describe como dificultad para conciliar 

el sueño, dificultad para permanecer dormido, o no tener un sueño reparador,  a pesar de 

tener condiciones de sueño aceptables. Se asocia con alteraciones del funcionamiento 

temporal diario y se diagnostica cuando los síntomas persisten durante al menos 4 

semanas (63). El insomnio se considera que es el trastorno del sueño más prevalente, y 

es más común en el mundo desarrollado (64). Al igual que la inactividad física, el 

insomnio se ha relacionado con la progresión de problemas físicos y psicológicos como 

la diabetes, las enfermedades cardiovasculares (65), la depresión, la ansiedad (66) y el 

cáncer (67).  

 
En la población con cáncer, el insomnio es el trastorno más común entre los 

problemas de sueño (68) y es casi tres veces mayor en la población con cáncer que en la 

población general (69). La persistencia de este fenómeno se debe a que los pacientes 

con cáncer tienen factores precipitantes relacionados con la enfermedad, el tratamiento, 

los medicamentos o los síntomas concomitantes de cáncer, a los que se asocian factores 

predisponentes y de perpetuación como la edad, el género y los trastornos psiquiátricos 

(70), que pueden estar presentes en cualquier persona. 

 
El insomnio relacionado con el cáncer (IRC) se ha vinculado ampliamente con la 

depresión, el dolor, el cansancio y la fatiga (71), siendo el síntoma psicológico más 

estresante  (72). Sin embargo, no está claro  como se desarrolla el insomnio, porque los 

factores precipitantes anteriormente mencionados contribuyen al insomnio, pero el 

insomnio en sí puede producir mayor fatiga, dolor y depresión, lo que puede convertirse 

en un círculo vicioso que es difícil de romper. Es necesaria una mayor comprensión del 

IRC ya que reduce el funcionamiento y la calidad de vida de los pacientes (73). En la 

literatura reciente, los modelos predictivos que explican el IRC son limitados; por lo 

tanto, se debe abordar esta brecha en la investigación. 
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En pacientes con CM, la prevalencia del insomnio fue mayor que en pacientes 

con otros tipos de cáncer, alcanzando una tasa del 42-69% (67), lo que podría deberse a 

que dichas pacientes tienen más factores predisponentes como el sexo femenino o la 

edad avanzada (69), así como factores precipitantes derivados del proceso patológico 

sufrido. El enfoque terapéutico para el CM es típicamente quimioterapia (QT), 

radioterapia (RT) y terapia hormonal como parte del tratamiento primario, además de la 

cirugía. Se sabe que hay un cambio en la prevalencia del insomnio durante el proceso 

oncológico, siendo más frecuente durante la etapa de tratamiento (67), especialmente 

durante la QT (69).  

 

Respecto a la asociación que puede establecerse entre el estado físico y el 

insomnio, un estudio reciente con mujeres adultas jóvenes mostró una asociación 

inversa entre el insomnio y el estado físico y encontró que los sujetos con problemas de 

sueño tenían niveles más bajos de resistencia muscular, flexibilidad y condición 

cardiovascular (74). Las mujeres con CM, sufren deterioro del nivel de condición física 

(44, 75). Sin embargo, la influencia del nivel de condición física en el insomnio no se ha 

estudiado profundamente en pacientes con cáncer de mama. 

 

Además, las pacientes con CM experimentan hiperalgesia y dolor (21), a 

menudo persistentemente, y estos problemas se asocian significativamente con 

trastornos del sueño después de la mastectomía (76).  Junto a la hiperalgesia, el dolor y 

el deterioro físico, las pacientes con CM tienen trastornos psicológicos debido a la 

incertidumbre que experimentan durante el desarrollo de la enfermedad (77). Entre 

otros, presentan depresión, ansiedad y fatiga (78), que actualmente se consideran junto 

con el insomnio, como un conjunto de síntomas. La coexistencia de estos factores 

podría ayudar a que el insomnio se convierta en un problema persistente, que podría 

influir en la adherencia de los pacientes a los tratamientos (64).  

 
Según nuestros datos, pocos estudios han investigado la asociación entre el 

insomnio y las variables sociodemográficas, psicológicas y de deterioro físico en 

pacientes con cáncer de mama. Un mayor entendimiento del IRC y su relación con otros 

factores podría mejorar el manejo de este problema en pacientes con cáncer de mama. 
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Capacidad funcional. Test de la caminata de 6 minutos 

 

El ejercicio físico puede mejorar diferentes síntomas y alteraciones físicas  

relacionados con el cáncer como el nivel de fatiga (79-82), deterioro de la función 

cognitiva (81), la depresión (79, 80, 83), disminución de  la función cardiorrespiratoria 

y la capacidad funcional (84), la reducción de la condición física, (81, 84, 85) la 

modificación de la composición corporal (85),  las alteraciones del sueño (79), y sobre 

todo, la perdida de la calidad de vida. (80, 81, 83, 84, 87, 88). Por esta razón, el 

ejercicio se considera un componente fundamental de la recuperación en pacientes con 

esta enfermedad (88). Las guías clínicas, recomiendan una actividad semanal de 150 

minutos de ejercicio aeróbico de intensidad moderada o 75 minutos de intensidad 

vigorosa o una combinación equivalente (89-90) para revertir los efectos secundarios 

negativos en esta población.  

 

Sin embargo, la mayoría de las supervivientes no consiguen adherirse a estas 

recomendaciones debido a limitaciones individuales. Por tanto, las recomendaciones de 

ejercicio deberían individualizarse para adaptarse a las capacidades del paciente (91).   

Para facilitar la individualización de los programas de recuperación tras el cáncer 

basados en el ejercicio terapéutico es necesario contar con test adecuados que puedan 

facilitar una mayor compresión del estado de la condición física de estos pacientes y que 

permitan ser evaluados de forma sencilla en un contexto clínico.  

 

Un adecuado test de capacidad funcional para evaluar las habilidades físicas de 

las SCM podría facilitar el desarrollo de programas de ejercicio adaptados a la paciente.  

El gold estándar para la estimar la condición cardiopulmonar de las SCM lo constituyen 

las pruebas de esfuerzo cardiopulmonar (PECP), realizadas normalmente en un 

cicloergómetro. Este método toma el consumo máximo de oxígeno (VO2 pico) como 

medida de rendimiento máximo para determinar la función cardiovascular y respiratoria 

generales durante el ejercicio (40). Sin embargo, muchas SCM no tienen acceso al 

equipo sofisticado que se requiere para realizar este test. En este sentido, una 

investigación previa (92), ha establecido que se alcanza un mejor rendimiento funcional 

en SCM cuando se usa un protocolo en cinta continua en lugar de un cicloergómetro. 

Más aún, realizar un  test con incremento de la carga de trabajo hasta  el agotamiento es 
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factible  en esta población y no provoca efectos adversos. De esta forma, este estudio 

establece un protocolo con  cinta continua para estimar la condición cardiopulmonar de 

las SCM. Por tanto, un simple test de marcha, se ha usado ampliamente para testar la 

función cardiopulmonar en estos individuos  (88),  mostrando una adecuada fiabilidad. 

 

El uso del test de la caminata de 6 minutos se ha ido incrementando tanto en la 

práctica clínica como en estudios de investigación como una medida objetiva de la 

capacidad funcional en pacientes con deterioro moderado-severo como la obesidad (93), 

enfermedad de Alzheimer (94), fibromialgia (95), o enfermedades cardiopulmonares 

(96). Adicionalmente, el test de la caminata de 6 minutos puede ser útil para la 

evaluación de la respuesta de un paciente a intervenciones médicas, pronóstico o estado 

funcional (97). Al ser una herramienta fiable, realizada con rapidez y barata para medir 

la condición cardiorrespiratoria, se ha usado previamente y ha mostrado tener buena 

correlación con otros aspectos de la salud en SCM (98). Se ha postulado que el test de la 

caminata de 6 minutos podría reflejar capacidad de una persona para realizar las 

actividades de la vida diaria (AVD) (99), pero actualmente, desconocemos las 

relaciones existentes entre el rendimiento en el  test de la caminata de 6 minutos con 

datos clínicos, medidas antropométricas, tratamientos, función sexual, medidas físicas y 

dolor en mujeres con CM. 

 

Para prescribir y lograr una programa de ejercicio adecuado en términos de tipo, 

duración, intensidad y frecuencia en pacientes con CM, se requiere conocer la capacidad 

funcional de las pacientes (que puede ser medida usando el test de la caminata de 6 

minutos) y su influencia en la salud general de las mismas.  
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OBJETIVOS 

General 

             El objetivo de esta Tesis Doctoral ha sido estudiar en pacientes con CM la 

relación del nivel de inactividad, del insomnio y de la capacidad funcional con 

diferentes variables físicas, psicológicas y fisiológicas relacionadas con la salud, que 

permita una mayor comprensión de las mismas y posibilite desarrollar programas que 

desde la fisioterapia, optimicen la calidad de vida de estas pacientes.  

 

Específicos 

1. Determinar la influencia de la inactividad física en el nivel de condición física, 

estado de ánimo y marcadores	  salivares	  del	  eje	  HHA	  (cortisol)	  y	  del	  SNS	  (α-‐amilasa)	  

en	  SCM.	  	  	  Las	  hipótesis	  de	  las	  que	  partimos	  son:	  (1)	  las	  SCM	  con	  un	  nivel	  de	  inactividad	  

física	  mostrarían	  un	  estado	  de	  ánimo	  deteriorado	  respecto	  a	  las	  SCM	  activas;	  	  y	  (2)	  que	  

las	  SCM	  con	  un	  nivel	  de	   inactividad	   física	  mostrarían	  una	  concentración	  de	  cortisol	  y	  

una	  actividad	  de	  la	  α-‐amilasa	  mas	  elevadas	  que	  las	  SCM	  activas	  	  en SCM (Artículo I) 

 
2. Analizar la relación entre el insomnio y variables relacionadas con el 

tratamiento, variables sociodemográficas, la condición física relacionada con la 

salud, el dolor, la ansiedad y la depresión en pacientes con CM  (Artículo II). 

 
3. Examinar las relaciones entre la capacidad funcional, evaluada con el test de la 

caminata de 6 minutos, y el nivel de condición física, el estado de salud 

fisiológico y psicológico, la calidad de vida, los síntomas relacionados con el 

cáncer y la composición corporal en pacientes con CM (Articulo III). 

	  



Ariza-‐García	  A,	  2017	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  Tesis	  Doctoral	  
	  

	   25	  

MATERIAL Y MÉTODOS  

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

diferentes artículos que componen esta memoria de Tesis 

	  
Tabla 1: Tabla resumen del material y métodos utilizados en esta memoria de Tesis (Artículos I, II y III)  

	  
ARTÍCULO DISEÑO 

DEL 
ESTUDIO 

PARTICIP
ANTES 

PRINCIPALES VARIABLES 
DE ESTUDIO 

METODOLOGÍA 

I.  Influence of 
physical 

inactivity in 
psychophysiolo

gical state of 
breast cancer 

survivors 
 

Estudio 
trasversal 

N = 108 
SCM 

 
N= 39 

(Grupo de 
inactivas) 

N=69 
(Grupo de 
activas) 

 

Estado de ánimo 
Nivel de Actividad Física 
Capacidad funcional 
Fuerza de prensión 
Tensión Arterial 
Marcadores salivares 

POMS 
MLTPAQ 
Test de caminata de 6 min  
Dinamometría 
Tensiómetro 
Recolección no 
estimulada de saliva 

II: Factors that 
explain the 
cancer-related 
insomnia 

 

Estudio 
trasversal 

N = 123 
participantes 

 
 

Insomnio 
Fase de tratamiento 
Tipo de tratamiento 
Resistencia de miembro inferior 
Resistencia abdominal 
Capacidad funcional 
Fuerza de tronco  
Dolor  
Ansiedad y Depresión  

EORTC QLQ-C30 
Autorregistro   
Autorregistro 
Test de sentarse y levantarse 
Test de flexión abdominal  
Test de caminata de 6 min  
Dinamometría 
CBD 
HADS 

III. The 6-
minute walk 

test as a 
measure of 

health in breast 
cancer patients 

Estudio 
transversal  

N=87 SCM Capacidad funcional 
Calidad de vida 
 
Función cognitiva 
Ansiedad y Depresión 
Composición corporal 
Resistencia abdominal 
Resistencia de miembro inferior 
Fuerza de tronco  
Dolor  

Test de caminata de 6 min  
EORTC QLQ-C30 
EORTC QLQ-BR23 
TMT 
HADS 
Impedancia bioeléctrica 
Test de flexión abdominal  
Test de sentarse y levantarse 
Dinamometría 
CBD 

 

 
 

SCM: Supervivientes de Cáncer de Mama; POMS: Profile of Mood State; MLTPAQ: Minessotta Leisure Time of Physical 
Activity Questionnarie; EORTC QLQ-C30: European Organization for Research and Treatment of Cancer Quality of Life 
Questionnaire Core 30 version; EORTC QLQ-BR23: European Organization for Research and Treatment of Cancer Breast 
Cancer-Specific Quality Questionnaire; TMT: The Trail Making Test; HADS: The Hospital Anxiety and Depression Scale; 
CBD: Cuestionario Breve del dolor. 
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RESULTADOS Y DISCUSIÓN 

En los siguientes artículos publicados se presentan tanto los resultados como la 

discusión de los mismos.  
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Influence of physical inactivity in psychophysiolocigal state of breast cancer survivors

Physical inactivity has been postulated as mediator of the relationship between cancer-related symptoms
and psychoneurobiological alterations. The aim of the study was to evaluate the influence of physical
inactivity level on mood state, fitness level as well as on salivary markers of the hypothalamic–pituitary–
adrenal axis (cortisol) and the SNS (α-amylase) in breast cancer survivors. One hundred and eight breast cancer
survivors (stages I–IIIa) participated in this cross-sectional study. Data were gathered on the following:
Minnesota Leisure Time Physical Activity Questionnaire, profile of mood state, 6-min walk test, force
handgrip, blood pressure, salivary cortisol concentration and salivary α-amylase activity. For our analysis, two
groups were formed based on physical activity level measured as energy expenditure during diary leisure
activities of the participants at the moment of the study, a physical inactivity level group (<3 METs × h/week)
and an adequate physical activity level group (>3 METs × h/week). Fitness level was significantly higher in the
active than the inactive group, while anger, fatigue, depression, confusion, mood disturbance, diastolic blood
pressure and salivary α-amylase activity were significantly greater in the inactive than the active group. These
results suggest that physical inactivity induces a worse psychoneurobiological state in inactive than in active
breast cancer survivors.

Keywords: physical activity, mood state, blood pressure, cortisol, α-amylase activity.

INTRODUCTION

Physical inactivity level may cause or exacerbate symp-
toms of different conditions as metabolic syndrome
(Sisson et al. 2009), Parkinson disease (Villar-Cheda et al.
2009), coronary heart disease and type 2 diabetes (Lee
et al. 2012). Despite strong evidence over the deleterious

health effects of physical inactivity, sedentary habits are
increasing in world population (Lee et al. 2012), which
imply a global health problem in future decades.

Specifically, physical inactivity contributes to big risk
of breast and colon cancer, two of the most prevalent
cancers in the world (Parkin 2010), even it is expected the
increase in future years of the current burden of cancer
associated with physical inactivity (Wang et al. 2012).
Fortunately, major advances in oncology treatment and
improvement of screening procedures have increased the
survivorship after cancer (Nelson et al. 2009). However,
this improvement of survivorship is associated with dif-
ferent functional limitations as cancer-related fatigue,
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distress or pain (Braithwaite et al. 2010). If these altera-
tions suffered by breast cancer survivors are influenced by
physical inactivity is a gap of research which demands
especial attention.

Almost a half of the breast cancer survivors suffer psy-
chological distress (Bleike et al. 2000) which have a close
relationship with pain processes and associated func-
tional limitations suffered by this population (Cantarero-
Villanueva et al. 2011a; Charlier et al. 2012). Physical
activity has been postulated as a partial mediator of the
relationship between pain, mood deterioration (Charlier
et al. 2012; Sabiston et al. 2012) and sleep difficulties
(Humpel & Iverson 2010). A better knowledge about the
influence of physical inactivity in depression and others
aspect of mood state could help health professionals
to implement programmes with the objective to promote
an increase of physical activity level in breast cancer
survivors.

Cancer-related symptoms as pain, depression or fatigue,
could be mediated by stress response. Stress response is
mediated by the hypothalamic–pituitary–adrenal (HPA)
axis and the sympathetic nervous system (SNS) (Gunnar
& Quevedo 2007). Breast cancer survivors reporting per-
sistent fatigue have shown a reduction of cortisol concen-
tration (Bower et al. 2005). To the best of the authors’
knowledge, there are not previous studies reporting bio-
logical markers as α-amilase activity in breast cancer sur-
vivors. α-Amilase activity is a marker of the SNS which
could be modulated by physical activity (Chatterton et al.
1996). Normalisation of cortisol concentrations and α-
amilase activity induced by adequate physical activity
level can exert modulatory positive influences on several
biological systems (e.g. immune, metabolic, cardiovascu-
lar) relevant for breast cancer survivors (Bower et al. 2007).

In the current study, we examined the influence of
physical activity level on fitness level, mood state as well
as on salivary markers of the HPA axis (cortisol) and the
SNS (α-amylase) in breast cancer survivors. We hypoth-
esised that: (1) breast cancer survivors with physical inac-
tivity level would exhibit deteriorated mood with respect
to active breast cancer survivors; and (2) breast cancer
survivors with physical inactivity level would exhibit
higher cortisol concentration and α-amylase activity than
active breast cancer survivors.

METHODS

Patients were recruited from the Department of Oncology
from both Hospitals, Virgen de las Nieves and Hospital
Clínico San Cecilio (Granada, Spain) to participate in a
cross-sectional study. Inclusion criteria were a primary

diagnosis of breast cancer (grades I–IIIa), age between 18 and
65 years. and at least 1 month after finished post-primary
oncology treatment (surgery, chemotherapy and radio-
therapy). Exclusion criteria were active cancer and previ-
ous diagnosis of chronic musculoskeletal diseases (cervical
pain, low back pain, fibromyalgia) or psychological limita-
tion hindering test completion, and refusal to participate in
the study. The study was approved by the Ethics Commit-
tee of the San Cecilio University Hospital of Granada.

Patients were contacted by phone by two oncologists
of the hospitals. Those interested in joining the study
were cited for an appointment, received a complete expla-
nation of the protocol and signed the consent form. Those
included in the study were cited for a second visit, for
completing the medical history, physical examination and
a medical questionnaire which included age, surgical side,
comorbidity, socio-educational level, marital status and
previous oncology treatments.

MEASURES

Psychologic state: Profile of mood states (POMS)

The Spanish version of the POMS questionnaire used
in this study 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, Vigour, Fatigue, and Confusion. Subscale
scores were converted into T-scores for the statistical
analysis. A high reliability has been reported by this ques-
tionnaire (Andrade et al. 2002).

Physical activity level: Minnesota Leisure, Time
Physical Activity Questionnaire, (MLTPAQ), 6-min
walk test and force handgrip

The validated Spanish version of the MLTPAQ (Elosua
et al. 2000) was administered by a trained interviewer who
had detailed instructions and a list of clearly defined physi-
cal activities. The assessor asked the participants about
what type of leisure-time physical activities they had been
doing during last year. Then, the participants estimated
the duration of the 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 Metabolic Equivalent of
Task (MET) value (Ainsworth et al. 1993).

The 6-min walk test consists of determining the
maximum distance (metres) that can be walked in 6 min
along a 30-m rectangular course (Rikli & Jones 1997). This
test has showed adequate reliability in different condi-
tions (Kosak & Smith 2005).
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Handgrip strength was measured bilaterally using a
digital dynamometer (TKK 5101 Grip-D; Takey, Tokyo,
Japan) as previously described (Ruiz-Ruiz et al. 2002).
The patient performed the test three times for each
hand, allowing a 1-min rest period between measures. The
highest peak force per hand was selected. This test has been
recently described as a reliable correlate of quality of
life and health status in cancer survivors (Cantarero-
Villanueva et al. 2012).

Physiological states: Blood pressure and salivary markers

An Omron HEM-737 validated automatic oscillometric
device (Kyoto, Japan) was used for blood pressure meas-
urements. Measurements were performed in duplicate and
the average was used for data analysis.

Non-stimulated saliva samples were collected into col-
lection tubes (by passive drooling technique) for 3 min.
Saliva sampling was made with patients seated, leaning
forward, and with their heads tilted down. All saliva sam-
pling was performed in the 4 h after wake-up in order to
control fluctuation associated to diurnal rhythms in
cortisol and α-amylase secretions according to standard-
ised international procedures (Rohleder & Nater 2009).
Saliva samples were centrifuged at 3000 rpm for 15 min
to remove sediments and were stored at −70°C until analy-
sis. Salivary cortisol and α-amylase activity were analy-
sed using a commercial luminescence immune assay
(Salimetrics, State College, PA, USA), reading the lumi-
nescence units with automatic luminometers (Sunrise,
TECAN Group, Mannedorf, Switzerland). Saliva samples
were analysed in a single batch to eliminate inter-assay
variance and they were measured in duplicate. Adequate
intra-assay accuracy was obtained with a coefficient of
variance between 6 and 7.5%.

For our analysis, two groups were formed based on physi-
cal activity level measured as energy expenditure during
diary leisure activities (MET, Metabolic Equivalent is a
unit used to estimate the amount of oxygen used during
physical activity) of the participants at the moment of the
study, a physical inactivity level (<3 METs × h/week) and
an adequate physical activity level (>3 METs × h/week).
Physical activity values below this cut-off point have been
associated with increased mortality risk in breast cancer
patients (Holmes et al. 2005; Holick et al. 2008) and with
less quality of life respect active women (Harrison et al.
2010).

Statistical analysis

Data were analysed with IBM-SPSS statistical package
(19.0 version). Results are expressed as mean, standard

deviation and 95% confidence interval. The Kolmogorov–
Smirnov test showed that quantitative variables had a
normal distribution of the data (P > 0.05). A one-way
repeated measures ancova was performed with group as
between-subjects variable (inactive, active) and age, oncol-
ogy treatment, grade of cancer, time since diagnostic,
educational level, and marital status as co-variables.
A P < 0.05 was considered statistically significant.

RESULTS

Our sample consisted of 108 breast cancer survivors with
a mean age of 49.2 ± 8.2 years. There were not differences
in clinical and socio-demographic values between inactive
and active groups (Table 1).

Influence of physical activity level on mood state

The analysis revealed significant differences between
groups for POMS values, specifically in Depression (F =
6.004; P = 0.016), Anger (F = 4.522; P = 0.036), Fatigue (F =
6.783; P = 0.011), Confusion (F = 4.331; P = 0.040) and Total
Score (F = 3.958; P = 0.049) subscales; but no significant
differences were found for Tension (F = 3.328; P = 0.071) and
Vigour (F = 1.353; P = 0.247) subscales (Table 2). Inactive
group showed a significantly higher level of fatigue, anger,
confusion and total mood disturbance when compared
with the active group (Fig. 1). The co-variables showed no
influence on ancova results.

Influence of physical activity on fitness level and
physiological parameters

According to the ancova results (Table 3), patients in the
inactive group showed a significantly lower value in the
force handgrip (affected side: F = 23.654; P < 0.001; non
affected side: F = 12.237; P < 0.001) and 6-min walk test
(F = 6.207; P = 0.015) respect active group. Besides patients
in the inactive group showed a significantly higher value in
diastolic blood pressure (F = 4.262; P = 0.041) respect active
group. There were not significant differences between
groups in systolic blood pressure (F = 1.569; P = 0.213).

Finally, patients in the inactive group showed a signifi-
cantly higher activity of α-amylase activity (F = 6.366;
P = 0.016) respect active group (Table 3). There were no
significant differences between groups in cortisol concen-
tration (F = 0.955; P = 0.329). The co-variables showed no
influence on ancova results.

DISCUSSION

Our study reveals that completing more than 3 METs ×
h/week is associated with better mood state, fitness level
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and lower diastolic blood pressure and α-amylase activity
in breast cancer survivors. In this study we found no
differences between physical inactivity and physically
active groups of breast cancer survivors in systolic blood
pressure and cortisol concentration.

Lower levels of depression, fatigue, anger and confusion
were associated with increased levels of physical activity,
regardless of age, tumour stage, previous oncology treat-
ment, time since diagnostic, educational level and marital
status in breast cancer survivors, suggesting that the
physical activity influences mood balance in this popula-
tion. These results are in agreement with previous studies
(Ochayon et al. 2010; Sabiston et al. 2012). One of the
most interesting results is the increase of fatigue level
(10%) in reduced physical activity group when compared
with the active group. It is well known that inactivity

induces muscle catabolism and causes further detraining
(Schmitz 2010). As a result, a self-perpetuating detraining
state with easily induced fatigue can persist in sedentary
breast cancer survivors (Lucía et al. 2003). An increased
level of depression was found in inactive breast cancer
survivors with respect to the active group. Depression is a
major health problem during survivorship phase of this
condition which often leads patients to discontinue
hormone-therapy (Giese-Davis et al. 2011). Similarly to
our results, Mutrie et al. (2012) have confirmed that active
women who previously participated in different exercise
programmes for cancer survivors reported lower levels
of depression and increased quality of life compared
with those who were less active. A variety of biological
pathways have been hypothesised to mediate the anti-
depressant effects of adequate physical activity level

Table 1. Patient’s characteristics and comparisons between study groups

Variable Inactive group (n = 39) Active group (n = 69) P value

Age (y), mean (SD) 49.51 ± 8.59 (95% CI 46.72–52.29) 49.00 ± 8.05 (95% CI 47.06–50.93) 0.757
Time since diagnosis(months), mean (SD) 9.98 ± 10.42 (95% CI 3.36–16.06) 10.65 ± 7.70 (95% CI 8.81–12.49) 0.805
Marital status, n (%)

Married 25 (64%) 53 (76.8%) 0.896
Unmarried 6 (15.3%) 8 (11.6%)
Divorced 6 (15.3%) 8 (11.6%)
Widow 2 (5.12%) 0 (0%)

Tumour stage, n (%)
I 15 (38.4%) 26 (37.6%) 0.823
II 18 (46.1%) 31 (44.9%)
IIIa 6 (15.4%) 12 (17.4%)

Educational level, n (%)
Primary schooling 15 (38.5%) 23 (33.3%) 0.196
Secondary schooling 6 (15.4%) 21 (30.4%)
University 18 (46.2%) 25 (36.2%)

Type of medical treatment, n (%)
Radiotherapy 4 (10.3%) 3 (4.3%) 0.378
Chemotherapy 2 (5.1%) 4 (5.8%)
Radiotherapy + chemotherapy 33 (84.6%) 62 (89.9%)

Type of surgery, n (%)
Lumpectomy 24 (61.5%) 50 (72.5%) 0.119
Unilateral mastectomy 13 (33.3%) 19 (27.5%)
Bilateral mastectomy 2 (5.1%) 0 (0%)
Body mass Index, mean (SD) 26.81 ± 3.65 (95% CI 20.60–34.10) 26.12 ± 3.59 (95% CI 19.30–38.10) 0.336

P values for inter-group comparisons using chi-squared test, and Mann–Whitney U-tests.

Table 2. Psychological values expressed as mean ±standard deviation with 95% confidence interval

Group Inactive group (n = 39) Active group (n = 69) P value

Profile of mood state
Tension 50.97 ± 11.35 (95% CI 47.24–54.70) 46.98 ± 10.57 (95% CI 44.46–49.50) 0.071

Depression 54.05 ± 11.40 (95% CI 53.07–60.82) 49.35 ± 10.25 (95% CI 46.34–51.23) 0.016*
Anger 56.94 ± 11.79 (95% CI 49.91–64.23) 52.04 ± 11.25 (95% CI 49.35–54.32) 0.036*
Vigour 49.31 ± 7.60 (95% CI 46.81–51.71) 51.11 ± 7.70 (95% CI 49.27–52.95) 0.247
Fatigue 55.47 ± 9.83 (95% CI 52.24–58.70) 50.40 ± 9.57 (95% CI 48.11–52.68) 0.011*
Confusion 44.31 ± 10.04 (95% CI 41.01–47.61) 40.22 ± 9.58 (95% CI 37.94–42.51) 0.040*
Total score 20 623.68 ± 5 965.95 (95% CI 18 662.72–22 584.64) 18 474.28 ± 5 008.18 (95% CI 17 280.12–19 668.44) 0.049*

*P < 0.05 for group × time interaction (Repeated anova test).
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as regulation of central monoamines, regulation of the
HPA axis or increased β-endorphin levels (Brosse et al.
2002), increased prefrontal cortex blood and improved
brain mediators such as brain-derived neutrotrophic factor
(Rozanski 2012). These results give support to promote
strategies to reduce sedentary habits which could improve
mood state in breast cancer survivors.

We have not found differences in diurnal cortisol con-
centration between groups included in this study. These
results do not give support to the role of the hyperactivity
of HPA axis function (McEwen 2006) to explain increased
level of fatigue and depression in sedentary cancer survi-
vors. Nevertheless, stress response in humans is mediated
by two major components: the HPA axis and the sympa-
thetic nervous system. One of the most interesting results
of this study is the higher α-amylase activity of inactive
with respect to the active group. These results support
that there is a disturbed activity of the SNS in inactive
breast cancer survivors (Nater & Rohleder 2009). Future
studies should clarify the importance of these results in
relation to wrong psychological state of this subgroup of
patients. α-Amylase has a recognised role as immunologi-
cal component of oral mucosa for its ability to bind to oral
bacteria (Scannapieco et al. 1993). Physical activity is a

major component of the adequate lifestyle in cancer sur-
vivors (Schmitz et al. 2010). Immuno-protector effect of
moderate physical activity is well documented in litera-
ture (Neto et al. 2011). Recently, Cantarero-Villanueva
et al. (2011b) reported effectiveness of a multimodal exer-
cise programme to reduce α-Amylase activity in breast
cancer survivors. Results of present study and previous
research, give preliminary support to the immune role of
adequate physical activity level in oral health of breast
cancer survivors.

In this study, physically active group had a higher level
of physical function than inactive group. The 12.5 and
35.5% of better functional capacity and force handgrip in
active with respect to the inactive group could be associ-
ated with an increase of quality of life and survivorship
(Cantarero-Villanueva et al. 2012). Explaining the mecha-
nisms involved in the relationship between physical
activity and fitness level in cancer survivors is beyond the
scope of this study; but an adequate level of physical
activity can attenuate the effects over muscle atrophy
due to both cancer and the toxicity of cancer therapy
through suppressing inflammatory responses and improv-
ing immune function, rates of protein synthesis, and anti-
oxidant enzyme activities (Al-Majid & Waters 2008).

Figure 1. Difference in POMS score
between inactive and active groups. *P <
0.05 for group × time interaction (anova
test). , inactive group; , active group.
POMS, profile of mood states.

Table 3. Physical and physiological values expressed as mean ±standard deviation with 95% confidence interval

Group Inactive group (n = 39) Active group (n = 69) P value

Force Handgrip
Affected side (kg) 13.76 ± 7.32 (95% CI 11.27–15.84) 21.31 ± 5.76 (95% CI 19.03–22.14) <0.001*
Non-affected side (kg) 17.43 ± 7.67 (95% CI 14.91–20.36) 23.22 ± 4.87 (95% CI 21.32–24.65) 0.001*
Functional capacity
6-min walk test (metres) 442.58 ± 116.36 (95% CI 399.89–485.26) 504.59 ± 111.54 (95% CI 476.46–532.36) 0.015*

Blood pressure
Diastolic (mmHg) 84.46 ± 9.98 (95% CI 81.22–87.69) 80.92 ± 9.29 (95% CI 78.69–83.16) 0.130
Systolic (mmHg) 125.56 ± 15.70 (95% CI 120.47–130.65) 121.76 ± 14.79 (95% CI 118.21–125.32) 0.213
Salivary concentration
Cortisol (μg/mL) 0.34 ± 0.33 (95% CI 0.14–0.54) 0.30 ± 0.23 (95% CI 0.21–0.40) 0.329
Alfa-amylase (U/mL) 256.55 ± 182.25 (95% CI 15.132–361.78) 142.68 ± 104.40 (95% CI 100.51–184.85) <0.016*

*Significant interaction for group × time interaction (anova test).
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One of the most interesting results of this study is the
reduced diastolic blood pressure of active compared with
inactive group. These results are in line with previous
studies about reduction of blood pressure in response to
regular physical activity (Frisoli et al. 2011; Dimeo et al.
2012). Effects of adequate physical activity in blood pres-
sure have been associated to a fitness level improvement
(Carnethon et al. 2003). Different physiologic mecha-
nisms as enhance prostaglandin mechanism, increase
endothelium-dependent vasodilatation mediated by nitric
oxide or reduction of sympathoadrenergic activity have
been postulated as potential exercise mechanisms of
action to reduce blood pressure (Goto et al. 2003). A pos-
sible relationship between reduction of α-amylase activity
as marker of sympathetic nervous system and decrease of
blood pressure in active breast cancer survivors warrant
new research to clarify potential implication of these
mechanisms in effects of physical activity level on blood
pressure.

Study limitations include the possible bias from the use
of self-reported measurements of physical activity level.
Use of accelerometers to monitor physical activity in
future studies should confirm the results presented in this
report. Second, 3 METs × h/week is not a very high level of
physical activity so the differences showed in this study
could be validated by another physical activity measure-
ment using different cut-off points. Third, not accounting
for rhythmicity in the analysis and interpretation of sali-
vary cortisol data can limit the interpretation of our results
(Woods & Mentes 2011). Finally, the cross-sectional study
design prevented exploration of cause-and-effect relation-
ships. Nevertheless, we were able to present a broad view of

the influence of physical activity in breast cancer survivors
including a biological, psychological and physical perspec-
tive. Our results give support to previous Biobehavioural
Model (Al-Majid & Gray 2009) which describes influence of
biological, psychobehavioural, and functional mechanisms
that contribute to cancer-related symptoms.

Nurse scientists and others interested professionals in
supportive care in cancer are encouraged to use present
results as a confirmation of biobehavioural model applied
to cancer-related symptoms. The reported results in this
study could develop a comprehensive understanding of
the ways in which physical activity influences psychologi-
cal state in cancer survivors. Multimodal exercise inter-
ventions could stimulate the increase of physical activity
level in cancer survivors.

In summary, active breast cancer survivors showed
reduced level of disturbance of mood, diastolic blood
pressure and α-amylase activity with respect to inactive
breast cancer survivors. This psychophysiological state
was joined to a better fitness level in active respect to
those inactive breast cancer survivors.
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ORIGINAL ARTICLE

Factors that Explain the Cancer-Related Insomnia

Noelia Galiano-Castillo, PhD,*,† Manuel Arroyo-Morales, MD, PhD,*,†

Ang�elica Ariza-Garcia, MsC,†,‡ Carolina Fern�andez-Lao, PhD,*,†

Andr�es J. Fern�andez-Fern�andez, PT (Physiotherapist),† and
Irene Cantarero-Villanueva, PhD*,†

*Instituto de Investigaci�on Biosanitaria de Granada, Granada, Spain; †Department of Physical Therapy,
Health Sciences Faculty, University of Granada, Granada, Spain; ‡Physical Medicine and Rehabilitation
Department, Clinico Universitario San Cecilio, Granada, Spain

n Abstract: A better understanding of cancer related insomnia and its relationship with other associated factors is nec-
essary to improve its management. To clarify the relationship between insomnia and treatment related variables, sociode-
mographic data, health related fitness, pain, anxiety, and depression in breast cancer patients. One hundred twenty-three
patients participated in this cross-sectional study. As a primary variable was insomnia using The European Organization for
Research and Treatment of Cancer Quality of Life Questionnaire Core 30 version. Other variables included: stage of treat-
ment, type of treatment, multiple sit to stand test, trunk curl test, 6-min walk test, back muscle strength test, the Brief Pain
Inventory short form and the Hospital Anxiety and Depression Scale. Insomnia was negatively associated with the treatment
stage (p = 0.01), the 6-min walk test (p = 0.01) and the back muscle strength test (p = 0.01), while it was positively associ-
ated with the type of treatment (p = 0.01) and the multiple sit-to-stand test (p = 0.05). In addition, higher levels of insomnia
were associated with higher scores on the Brief Pain Inventory short form (p = 0.01) and the Hospital Anxiety and Depres-
sion Scale (p = 0.01). Anxiety, type of treatment, back muscle strength, pain severity and stage of treatment were predic-
tors of insomnia, and when they were combined they explained 51.2% of insomnia in our sample. The variability in
insomnia related breast cancer is explained by anxiety, type of treatment, pain, treatment stage, and back muscle strength.
Clinicians should take these results into account when generating cancer care programs to control pain and health-related-
fitness (Registration of Trials NCT01801527). n

Key Words: breast cancer, chemotherapy, insomnia related cancer, survival

Insomnia is described as difficulty falling asleep, diffi-

culty staying asleep or having no restorative sleep

despite having acceptable sleep conditions. Insomnia is

associated with impaired daytime functioning and is

diagnosed when symptoms persist for at least 4 weeks

(1). This disorder is considered to be the most preva-

lent sleep problem, and it is more common in the

developed world (2). Insomnia has been related to the

progression of physical and psychological problems

such as diabetes, cardiovascular disease (3), depres-

sion, anxiety (4), and cancer (5).

Among sleep problems in the cancer population,

insomnia is the most common (6), and it is almost

three times higher in the population with cancer than

among the general population (7). This phenomenon

persists because cancer patients have precipitating fac-

tors related to the disease, treatment, medications or

concomitant cancer symptoms. They may also have

predisposing and perpetuation factors such as age,

gender, and psychiatric disorders (8), which may be

present in any person.

Cancer related insomnia (CRI) has been widely

linked with depression, pain, tiredness, and fatigue (9),

with psychological distress being the most highlighted

(10). However, it is unclear how insomnia first develops

because the previously mentioned precipitating factors

contribute to insomnia, and the insomnia itself can pro-

duce greater fatigue, pain, and depression, which can

become a vicious cycle that is difficult to break. A

greater understanding of CRI is necessary because

insomnia reduces the functioning and quality of life of

patients (11). In recent literature, predictive models that

explain insomnia related cancer are limited; therefore,

this gap in research should be addressed.

The prevalence of insomnia was higher in breast

cancer patients than in patients with other cancer
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types, reaching a rate of 42–69% (5). This higher rate

could be due to having more predisposing factors such

as female gender or older age (7), as well as precipi-

tating factors. The therapeutic approach for breast

cancer is typically chemotherapy, radiation therapy,

and hormone therapy as part of the primary treat-

ment, in addition to surgery. It is known that there is

a change in insomnia prevalence during the oncology

process; insomnia is more prevalent during the treat-

ment stage (10), especially during chemotherapy (7).

Considering the association that may be established

between fitness status and insomnia, a recent study

with female young adults showed an inverse associa-

tion between insomnia and fitness and found that sub-

jects with sleep problems had lower levels of muscular

endurance, flexibility, and cardiovascular fitness (12).

It is known that women with breast cancer suffer

deterioration in physical fitness. However, the influ-

ence of fitness level on insomnia has not been studied

deeply in breast cancer patients.

Furthermore, breast cancer patients experience

hyperalgesia and pain (13), often persistently, and

these problems are significantly associated with sleep

disturbance after mastectomy (14). In addition to

physical deterioration, breast cancer patients have

impaired mental health due to the uncertainty that is

experienced (15). In addition, there is a very frequent

presence of psychological disturbances including

depression, anxiety and fatigue symptoms (16), which

are currently considered as a “symptom cluster” with

insomnia. The coexistence of these factors could help

make insomnia a persistent problem, which could

influence patients’ adherence to treatments (2). More

research is needed for understanding CRI and its rela-

tionship with other associated factors to improve the

management of this problem in breast cancer patients.

To the best of the authors’ knowledge, few studies

have investigated the association between insomnia

and sociodemographic, psychological and physical

impairment variables in breast cancer patients. The

aim of this study was to clarify the relationship

between insomnia and treatment related variables,

sociodemographic data, health related fitness, pain,

anxiety, and depression in breast cancer patients.

MATERIALS AND METHODS

This cross-sectional study was approved by the Eth-

ical Local Granada Hospital Committee following

Declaration and The Biomedical Research (14/2007)

currently in place.

Setting and Participants

One hundred and forty-two breast cancer patients

were called by two nurses and one oncologist from the

Oncology Department of Virgen de las Nieves and

Cl�ınico San Cecilio Hospital from Granada. Nineteen

patients declined to participate. Finally, 123 breast can-

cer patients were included in the study (35.8%, n = 44

during chemotherapy; 64.2%, n = 79 after primary

treatment), using the following enrolment criteria: (1)

older than 18 years, (2) ability to complete the ques-

tionnaires and physical test, (3) an I–IIIa cancer stage.

Patients were given assessments in the Physical

Therapy laboratory of Granada University. The

informed consent was obtained from all individual

participants included in the study. Also, they com-

pleted their sociodemographics and health data.

Variables

The primary variable was insomnia assessed by The

European Organization for Research and Treatment

of Cancer Quality of Life Questionnaire Core 30 ver-

sion (EORTC QLQ-C30) version 3.0, which has 30

items and includes both multi-item scales and single-

item measures. This test has shown reliability in breast

cancer (17,18). Only the EORTC QLQ-C30 insomnia

item was used in this study to measure sleep distur-

bance. Responses are transformed from 0 to 100 with

higher scale/item scores meaning higher response level.

This single item has been used in other studies based

on cancer populations (19). Explanatory variables

were as follows:

The Treatment Stage This variable shows which

treatment stage our patients were in: primary treat-

ment or survivorship.

Type of Treatment This variable describes whether

breast cancer patients underwent chemotherapy,

radiotherapy or both treatments.

The Multiple Sit to Stand Test This test, described

by Netz et al. (20) assessed functional state and

lower body endurance. Patients were asked to per-

form 10 sit-stand movements as fast as possible,

2 • galiano-castillo et al.



and the required time (sec) was recorded. This test

was shown to be reliable in similarly aged popula-

tions (21).

The Trunk Curl Test This test assessed the endur-

ance of the abdominal flexors. It used a modification

of the McQuade test described by Ljungquist et al.

(22). Participants were laid supine with knees flexed

and had to lift their body until the inferior angle of

the scapula with arms collocated in knees level. The

time in which the participants maintained this position

was recorded in seconds. This test has been proven to

be reliable for repeated tests (23).

The 6-min Walk Test Functional capacity was

assessed by this test, which was performed on a tread-

mill (H-P-COSMOS for graphics; Germany). Patients

had training for familiarity, and then they had to walk

as fast as they were able to for 6 minutes. They could

increase and decrease the speed voluntarily, and the

distance (in meters) that they walked was used for the

analysis. This test has previously been shown to be

reliable (24).

The Back Muscle Strength Test This test assessed

back muscle strength with a dynamometer (TKK 5002

Back-A; Takey, Tokyo, Japan), which has a precision

of 1 kg. Breast cancer patients performed the test

three times with a break of 1 minute, and the mean

was recorded. The start position was in standing posi-

tion with 30° of lumbar flexion (25). This test showed

acceptable to good reliability (26).

The Brief Pain Inventory Short Form (BPI-SF) The

BPI-SF test is more extensively used in the clinical

setting due to its brevity (27). It was used to mea-

sure pain severity and pain interference using a

recall period of 24 hours. The pain severity is mea-

sured by four items evaluated as the worst, least, or

average and now uses a numeric rating scale from 0

(no pain) to 10 (pain as severe as you can imagine).

It also measured the pain interference of seven items

(general activity, mood, walking, work, relations

with others, sleep, and enjoyment of life) with a

numeric rating scale from 0 (no interference) to 10

(complete interference). Pain severity and pain inter-

ference were obtained from mean scores. This ver-

sion also contains the front and back body diagrams

and a question about percentage of pain relief by

medications. The Spanish version showed rates that

were considerated to be low and moderate (0.53

and 0.77) (28).

The Hospital Anxiety and Depression Scale

(HADS) The HADS is the most widely validated

scale for measuring emotional distress in the cancer

population (29). The HADS is a self-assessment scale

to evaluate symptoms of anxiety and depression. It

consists of two 7-item subscales with a four-point Lik-

ert scale (ranging from 0 to 3) measuring anxiety

(HADS-A) and depression (HADS-D). The score for

each scale is from 0 to 21. The cut-off points are as

follows: 0–7 (normal), 8–10 (borderline) and 11 or

above (pathologic condition). The Spanish version was

found to have good reliability (30).

Data Analyses

The IBM 20 SPSS software was used for data anal-

ysis, and a p < 0.05 was considered to be statistically

significant. The normal distribution of continuous

variables was tested using the Smirnov-Kolmogorov

test. Categorical variables were analysed with the chi-

square test. Pearson’s correlation analyses were per-

formed between QLQ-C30 insomnia and the other

study variables. Stepwise multiple regression analysis

was used to explore which variables could explain the

variation in insomnia (dependent variables). The

requirements for an independent variable to be

included in the multiple regression analysis were as

follows: (a) the correlation coefficients between the

dependent variable and the independent variables were

significant, and (b) the correlation coefficients between

the independent variables were <0.75.

RESULTS

A total of 123 breast cancer patients were included

in our study. Characteristics of patients and scores of

the variables are shown in Tables 1 and 2.

Correlation Analyses

This analysis indicated that insomnia was negatively

associated with the treatment stage (r = �0.300,

p = 0.01), the 6-min walk test (r = �0.265, p = 0.01)

and the back muscle strength (r = �0.380, p = 0.01).

However, the level of insomnia was positively associ-

ated with the type of treatment (r = 0.251, p = 0.01)

and the multiple sit-to-stand test (r = 0.196, p < 0.05).

Explanation of Cancer Related Insomnia • 3



In addition, higher levels of insomnia were associated

with higher scores on BPI (pain severity r = 0.445,

p = 0.01; pain interference r = 0.507, p = 0.01) and

HADS (HADS anxiety r = 0.583, p = 0.01; HADS

depression r = 0.423, p = 0.01). Significant correlations

were included in the regression analysis because none

were considered to be multicollinear (r = �0.728

< r < 0.770) (Table 3).

Regression Analysis

Using stepwise regression analyses, it was revealed

that anxiety, type of treatment, back muscle strength,

pain severity and treatment stage were independent

and significant predictors of insomnia, and all together

they explained 51.2% of the variance in insomnia

(Table 4).

DISCUSSION

This study is the first to focus on the factors con-

tributing to insomnia including a fitness approach in

breast cancer patients. The aim was to understand the

association between insomnia and sociodemographic,

treatment, and psychophysiological variables in breast

cancer patients. We found significant positive associa-

tions between insomnia and type of treatment, pain,

anxiety and depression. In contrast, significant nega-

tive associations were found between insomnia and

functional capacity and back muscle strength. More-

over, a low positive association was found between

insomnia and lower body resistance. The other vari-

ables (age, educational level, occupation, alcohol

intake frequency and abdominal resistance) were not

associated with insomnia in breast cancer patients.

Anxiety, pain, stage, type of treatment, and back

strength explained 51.2% of insomnia related to

breast cancer. These results indicate that psychological

and physical factors play an important role in the

development of insomnia. The percentage of insomnia

for the patients in our sample was 39.8%. This rate is

slightly lower than that found in previous studies with

breast cancer patients that obtained a rate of 42–69%
(5), but greater than the registered healthy population,

whose range is 16–21% (31).

Among variables that explained our insomnia

model, anxiety has a relevant contribution (r = 0.583,

p < .001). This finding supported current models of

insomnia which state that psychological disturbances

are important factors in the development of insomnia

in cancer patients (31). A relationship between insom-

nia and anxiety was found in breast cancer patients

who underwent aromatase treatment (32). However,

the relationship found in our study could be not

Table 1. Demographic Data (n = 123)

Demographic data Frequency (n) Percentage (%)

Stage of treatment

During Chemotherapy 44 35.8

After primary treatment 79 64.2

Educational level

Primary schooling 53 43.1

Secondary schooling 37 30.1

University 33 26.8

Occupation

Homemaker 35 28.5

Employed 24 19.5

Sick leave 59 48

Nonemployed 3 2.4

Retired 2 1.6

Alcohol intake frequency

None 55 44.7

Monthly 24 19.5

Weekly 40 32.5

Daily 4 3.3

Menopause

Premenopause 35 28.5

Postmenopause 88 71.5

Type of treatment

Chemotherapy 48 39

Radiotherapy 4 3.3

Chemotherapy + Radiotherapy 71 57.7

Hormonal therapy

None 58 47.2

Tamoxifen 36 29.3

Aromatase inhibitor 23 18.7

Fulvestrant 6 4.8

Table 2. Baseline Variable Scores of the Patients/
Characteristics of the Study Population (n = 123)

Baseline variable

scores Mean � SD 95% CI Range

Age (years) 47.74 � 0.83 46.09–49.39 27–75
Multiple sit to

stand

test (seconds)

25.86 � 5.94 24.79–26.93 17.80–50.07

Trunk curl

test (seconds)

33.28 � 32.00 27.51–39.64 1.51–174.94

6-min walk test (m) 342.96 � 190.21 308.73–377.20 57.30–1,005.00
Back muscle

strength (kg)

37.35 � 1.43 34.51–40.20 6–76.33

BPI

Pain severity 2.82 � 0.18 2.45–3.19 0–8.25
Pain interference 2.91 � 0.24 2.42–3.39 0–9.71

HADS

HADS anxiety 4.35 � 0.43 3.63–5.06 0–16
HADS depression 8.23 � 0.36 7.37–9.09 0–20
Insomnia

(EORTC QLQ-C30)

41.45 � 3.2 35.10–47.80 0–100

BPI, Brief Pain Inventory; HADS, Hospital Anxiety and Depression Scale.
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explained by findings from Desai et al. (32) as almost

half of our sample (47.2%) did not receive any hor-

mone treatment and there were only a few patients

(18.7%) who received aromatase inhibitor treatment.

Our results indicate that there is a link between

insomnia and anxiety in patients with breast cancer

not only during hormone treatment, but also in other

stages of treatment such as chemotherapy and the sur-

vivors of the phase. The anxiety-insomnia association

could be mediated by biologic dysfunction. The role

of cortisol could be a determinant in this relationship.

It is known that anxiety or cancer worry causes an

elevation in cortisol levels (33), which in addition to

producing sleep disturbance decrease the response of

the immune system against tumors (34), causing more

worry. Multimodal programs based on physical activ-

ity and physiological support could break this cycle by

improving sleep quality (35) and cortisol levels (36).

Our results support the need to address psychological

aspects for the improvement of insomnia in breast

cancer patients.

The relationship observed between insomnia and

pain was expected. It is known that there is a recipro-

cal relationship between these conditions (37), which

forms a vicious cycle that should be avoided because

it can influence the outcomes of therapeutic and sup-

portive care measures (2). Breast cancer patients have

a high prevalence of pain (32), which persists for a

long period of time after surgery (14) and produces

sleep problems (9). Furthermore, having sleep distur-

bance reduces pain thresholds (38) and pain increases

the risk of having sleep problems (37). Pain and

insomnia are part of a psychoneurological cluster

symptom that has been identified after surgery and

during breast cancer treatment (39). Therefore, pain is

an important symptom that must be considered by

clinicians in breast cancer treatment for improving

insomnia.

In relation to the stage and type of treatment, the

results revealed that these variables contributed to the

model. The results showed that breast cancer patients

who received chemotherapy and radiotherapy treat-

ments had higher levels of insomnia. A longitudinal

prospective study found that nearly 50% of breast

cancer patients had sleep problems during and some

months after radiotherapy treatment (40), although

that study did not indicate whether patients had

received chemotherapy treatment. Nevertheless,

according to previous studies (7,41), linear regression

analysis showed that receiving chemotherapy treat-

ment was related with having more insomnia. How-

ever, the effect of time of treatment depended on

other variables. A study by Savard et al. (41) reported

that in the beginning of chemotherapy treatment,

breast cancer patients have sleep disturbances and

that these disturbances become progressively worse

throughout the treatment. This point to psychological,

physical, physiological, and behavioral factors such as

worry, fatigue or decreased levels of estrogen and cor-

tisol as potential mechanisms. Those findings are in

line with our model and the results of the present

study. We must consider that the women in our sam-

ple were 47.74 � 0.83 years old, with 71.5%

(n = 88) in the postmenopausal phase, which produces

hormonal changes related to insomnia in breast cancer

patients (42). Further studies are needed to improve

knowledge about the influence of treatments on

insomnia and its mechanism in breast cancer patients.

This is the first study to include fitness parameters

in insomnia related to breast cancer. One of the most

important findings was the independent association

between insomnia and back strength (r = �0.380;

p = 0.01), which was shown by the linear regression

analysis. The inverse relationship between insomnia

and physical status is well known (11), although

most previous studies were focused on cardiorespira-

tory fitness (43). It has been shown that improve-

ments in muscle strength lead to better sleep quality.

Spira et al. (44) reported that a decline in strength

in older woman was related to higher sleep distress

(total sleep times, wake after sleep and sleep effi-

ciency). However, a recent study during breast can-

cer chemotherapy showed that higher volumes of

both aerobic activity and aerobic activity combined

with resistance programs had better improvements

than the recommended standard level for some

aspect of sleep disturbances (45). Nevertheless, there

is little research to explain strength factors related to

Table 4. Summary of Stepwise Regression
Analyses to Determine Predictors of Insomnia
(r2 = 51.2%)

Independent variable b T p

Stage of treatment 0.20 1.89 0.06

Type of treatment 0.24 2.46 0.01**

Back muscle strength (kg) �0.15 �2.06 0.04*

BPI Pain severity 0.236 2.714 0.008**

HADS anxiety 0.518 6.665 <0.001**

BPI, Brief Pain Inventory; HADS, Hospital Anxiety and Depression Scale.
*p < 0.05.
**p < 0.01.
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insomnia in breast cancer patients. A possible rela-

tionship may exist between poor fitness and

increased insomnia, which could be buffered with

the inclusion of exercise as part of the supportive

care plan for these patients. Our findings provide

evidence that physical exercise programs for cancer

patients must include cardiorespiratory and strength

exercise. Further research is necessary on the mecha-

nisms of how strength exercise can improve the

quality of sleep.

This is the first study to analyse insomnia in breast

cancer patients in search of an explanatory model.

Our findings showed that anxiety, type of treatment,

pain severity, treatment stage, and back muscle

strength were predictors of insomnia in our sample of

patients. These factors explained 51% of the insomnia

observed, supporting its multifactorial nature in which

psychological, physical factors related to cancer are

mixed. Health specialists who work with breast

cancer patients should consider this relationship with

improve the treatment support for breast cancer

patients.

Our study has some limitations. First, we used a

cross-sectional design that studied a cause and effect

relationship between the variables associated with

insomnia. Our research team is already beginning a

better longitudinal study to improve the understanding

of insomnia in cancer patients, performing assessments

prior to surgery. Second, our sample size was small

(n = 123), which meant that we were not able to

introduce more independent variables in the linear

regression analysis to help decrease type II error.

Third, we should have examined others factors which

could be explained insomnia as mental- cognitive

disorders.

The current study develops a comprehensive frame-

work to understand factors that influence insomnia

related breast cancer. The results demonstrate the

need to use multimodal strategies, which include psy-

chological and physical tools to improve insomnia

problems in breast cancer patients. Future studies are

needed to analyse the effects of these types of pro-

grams in insomnia-related breast cancer during the

oncology process.

In summary, 51.2% of the variability in insomnia

related breast cancer is explained by anxiety, type of

treatment, pain, treatment stage and back muscle

strength. Clinicians should take these results into

account in order to generate cancer care programs for

controlling pain and health related fitness deficits.
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CAPÍTULO 3 
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The Six-Minute Walk Test as a Measure of Health 
in Breast Cancer Patients

Noelia Galiano-Castillo, Manuel Arroyo-Morales, Angelica Ariza-Garcia, Carmen Sanchez-Salado, 
Carolina Fernandez-Lao, Irene Cantarero-Villanueva, and Lydia Martin-Martin

This study examined the relationship between the 6-min walk test (6MWT) and fitness, psychological and physiologic states, quality of life, 
cancer-related symptoms, and body composition of 87 women with breast cancer. The assessment included the 6MWT and evaluations of 
Cancer Quality of Life (EORTC C-30 and EORTC BR-23), cognitive performance (Trail Making Test), the Hospital Anxiety and Depression 
Scale, body composition, health-related fitness (abdominal test, multiple sit-to-stand test, tmnk dynamometry), and pain (Brief Pain Inventory). 
We observed the following correlations: moderate between 6MWT and pain interference; modest for cognitive and social functioning and 
the multiple sit-to-stand test; fair for several items on the Cancer Quality of Life, for anxiety, lean body mass, trunk dynamometry and pain 
intensity; and weak for role functioning, loss of appetite, cognitive performance and depression. Thus, the 6MWT could be used as a measure 
of the major components of global health in women with breast cancer.

Keywords: breast cancer, cardiopulmonary, functional capacity, quality of life.

Breast cancer is the most commonly diagnosed cancer among 
women and affects more than 1.2 million women per year worldwide 
(Eyigor et al., 2010). The survival rates are high, but many adverse 
side effects are associated with breast cancer and its treatment, 
including pain (Fernandez-Lao et al., 2011), psychological distress, 
changes in sexual function (Quintard et al., 2014), negative body 
image (Barsotti Santos, Ford, Dos Santos, & Vieira, 2014), defi 
cits in upper extremity function, decreased flexibility and strength 
(Cheema, Gaul, Lane, & Fiatarone Singh, 2008), and impaired 
cardiopulmonary function (Klassen et al., 2014). When these side 
effects are not adequately considered, the life expectancy of this 
group is reduced (Schmitz et al., 2010).

Exercise can effectively improve the functional capacity, fatigue 
level, depression, cardiorespiratory function, body composition, 
and overall quality of life in breast cancer survivors (BCS). For 
this reason, exercise is considered a fundamental component of 
recovery in patients with this disease (Battaglini et al., 2014). Clin 
ical guidelines recommend 150 min of moderate-intensity aerobic 
exercise (Schmitz et al., 2010; NCCN Clinical Practice Guidelines 
in Oncology: Survivorship, 2014) to reverse the negative side effects 
in this population. Some of the negative and persistent effects of the 
cancer history include fatigue, pain, pulmonary changes, neurolog 
ical changes, and effects on multiple body systems (musculoskel 
etal, cardiovascular, endocrine, nervous, and immune), which are 
relevant to exercise training (Schmitz et al., 2010). However, the
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majority of survivors do not achieve these recommendations because 
of individual limitations. Therefore, exercise recommendations 
should be individualized to accommodate the patient’s capabilities 
(Bourke et al., 2014).

An adequate test of functional capacity to evaluate the phys 
ical abilities of BCS could facilitate the development of exercise 
programs that accommodate the patient. Previous research (Dolan, 
Lane, & McKenzie, 2012) has established that better functional 
performance is achieved in BCS when a graded treadmill protocol 
is used rather than a cycle ergometer. Furthermore, performing an 
incremental maximum workload test until exhaustion is feasible in 
this population and does not result in adverse events.

Cardiopulmonary exercise testing (CPET), usually performed 
on a cycle ergometer, is the gold standard for estimating the car 
diopulmonary fitness of breast cancer patients; a graded treadmill 
protocol was also established in the aforementioned study.

This method yields the peak oxygen uptake (V02peak) as a 
maximal performance measure for determining the overall cardi 
ovascular and respiratory function during exercise (Klassen et al., 
2014). However, many BCS do not have access to the sophisticated 
equipment required to perform this test. Therefore, a simple walk 
ing test has been used broadly to test cardiopulmonary function in 
these individuals (Battaglini et al., 2014) and has shown adequate 
reliability.

The 6-min walk test (6MWT) has been increasingly used in 
clinical practice and research studies as an objective measure of 
functional status in patients with moderate-to-severe impairments, 
such as obesity (Beriault et al., 2009), Alzheimer’s disease (Ries, 
Echternach, Nof, & Gagnon Blodgett, 2009), fibromyalgia (Car- 
bonell-Baeza et al., 2013), or cardiopulmonary diseases (Rasekaba 
et al., 2009). In addition, the 6MWT may be useful for assessing a 
patient’s response to medical interventions, prognosis, or functional 
status (Salzman, 2009). Because the 6MWT is a feasible, quickly 
performed, and inexpensive tool for measuring cardiorespiratory fit 
ness, it has previously been used and shown to have good correlates 
with other aspects of the health in BCS (Cantarero-Villanueva et al., 
2012). It is postulated that the 6MWT could closely approximate a

508



The Six-Minute Walk Test in Breast Cancer 509

person’s capacity to perform the activities of daily living (Guazzi, 
Dickstein, Vicenzi, & Arena, 2009), but it is not currently known 
how well the 6MWT correlates with clinical data, anthropometric 
measurements, treatment, sexual functioning, physical measure 
ment, and pain in women with breast cancer.

The patient’s functional capacity (which can be measured 
using the 6MWT) and its influence on a patient’s overall health are 
required for prescribing and achieving an adequate exercise program 
in terms of type, duration, intensity, and frequency. Thus, the aim of 
this study was to examine the relationship between the 6MWT and 
a patient’s fitness, psychological and physiologic states, quality of 
life, cancer-related symptoms, and body composition.

Methods

Participants

Participants were selected from the Breast Oncology Unit of the 
University Hospital Virgen de las Nieves (Granada, Spain). The 
inclusion criteria included women between the ages of 18 and 75 
years who had just received their initial therapy. The exclusion cri 
teria included the following: (a) women receiving chemotherapy or 
radiation for cancer at the same moment the study was conducted 
and (b) those who had a physical limitation that prevented partici 
pation. Participants were contacted by phone by two nurses in the 
Breast Oncology Unit (University Hospital Virgen de las Nieves). 
The participants gave their informed consent to be included in the 
study after being informed about the study’s aims and procedures. 
The ethics committee of the University Hospital Virgen de las Nieves 
(Spain) approved this study. Demographic and clinical data were 
recorded, and medical records were obtained.

A total of 87 women with a breast cancer (age: 48.33 ± 8.45) 
diagnosis of stage I, II, or IIIA were included in this cross-sectional 
study. Most women in the study had stage I (36.8%) or stage II 
(42.5%) breast cancer and had previously received an estrogen 
receptor antagonist (tamoxifen) (43.7%), aromatase inhibitors 
(29.9%), fulvestrant (3.4%), or other hormonal treatments (3.4%). 
A total of 19.5% of the women had not previously received any 
hormonal treatment. In total, 90.8% patients received radiotherapy 
and chemotherapy between six months and two years before the 
study started, 4.6% received only radiotherapy, and 4.6% received 
only chemotherapy. A total of 11.5% of the women had lymphedema 
in their affected limb.

Measurements

Functional Capacity. The 6MWT using a treadmill is a valid and 
reliable test (Laskin et al., 2007) which determines the maximum 
distance (meters) that a person can walk in 6 min. All participants 
were familiarized with the treadmill exercise protocol. They were 
instructed to set their own pace, to “walk as far as you can in 6 
minutes”, and to volitionally increase or decrease the speed of the 
treadmill. During the task standardized phrases of encouragement 
were given.

Psychological Measures

Quality o f Life. Quality of life was measured using the European 
Organization for Research and Treatment of Cancer Quality of 
Life Questionnaire Core 30 (EORTC QLQ-C30) version 3.0, a 
widely used tool for measuring quality of life in cancer patients 
(Aaronson et al., 1993). This instrument is composed of multi- and

single-item measures, including functional scale (five items), symp 
tom scale (three items), global health status scale (one item), and 
six single-item scales. The average of the items that contributed 
to the scale was estimated (raw score). Then, the raw score was 
subjected to linear transformation to standardize the scores in the 
range of 0-100. A higher score indicates a greater response level 
(Fayers et al., 2001).

Breast M odule. We obtained data about perceived body image, 
sexual functioning, sex enjoyment, arm symptoms, breast symp 
toms, and systemic therapy side effects through the European 
Organization for Research and Treatment of Cancer Breast Can 
cer-Specific Quality questionnaire (EORTC QLQ-BR23). This test 
has previously been shown to have adequate reliability (Cronbach’s 
alpha ranged between .46 and .94) (Sprangers et al., 1996).

Cognitive Function. The Trail Making Test (TMT) was employed 
to provide information on speed for attention, sequencing, mental 
flexibility, visual search, and motor function (Spreen & Strauss, 
1998). After a practical example, the participant must complete 
two parts: to draw lines connecting consecutive numbers distributed 
on a sheet of paper (1-25) as fast as possible (part A) and to draw 
consecutive lines between numbers and letters (i.e., 1-A-2-B-3-C) 
(part B) without lifting the pen or pencil from the paper. Mistakes 
were corrected during the test and recorded even though the patient 
was allowed to correct them. The length of time required to finish 
each part was scored in seconds (the time to correct errors was 
included in the completion time). An average of 78 s or more to 
complete Trail A and 273 s or more to complete Trail B indicated 
deficient performance.

Anxiety and  D epression. We used the Hospital Anxiety and 
Depression Scale (HADS) (Zigmond & Snaith, 1983; Herrero et 
al., 2003), a self-reporting tool for assessing the presence of anxiety 
and depression. This four-point Likert scale contains seven items for 
each subscale (14 items altogether) and ranges from 0 to 3. Given 
a global score from 0 to 21, the cut-off point for considering an 
anxiety and depression condition is 11 or above for both.

Body Composition

Fat Percentage and  Lean Body Mass. Height was measured, 
and the bioelectrical impedance analysis (InBody 720; Biospace, 
Seoul, South Korea) was used to measure weight, body mass index, 
skeletal muscle mass, and body fat percentage.

Physical Measures

Abdom inal Test. Muscle isometric strength was assessed with 
the patient lying on her back with her knees flexed and her heels 
approximately 0.30 m from her buttocks. The participant’s arms 
were then lifted with guided palms to level the knees, with the 
inferior angle of the scapula being barely lifted from the ground. 
We recorded the number of seconds for which this position was 
maintained (McQuade, Turner, & Buchner, 1988).

Lower Body Endurance. General endurance was assessed using 
the multiple sit-to-stand test (Netz, Ayalon, Dunsky, & Alexander)" 
which has previously been shown to be a reliable test (Ritchie, Trost, 
Brown, & Arrnit, 2005). Participants moved from a sitting position 
to a standing position until they reached full knee extension and sat 
back down. This process was repeated 10 times as fast as possible, 
and the time it took the participant to complete this process was 
measured in seconds.
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Trunk Dynamometry. We measured back muscle strength using an 
analogic dynamometer (TKK 5002 Back-A; Takey, Tokyo, Japan) 
that was precise to 1 kg. Patients maintained a standing posture 
with a 30° lumbar flexion for as long as possible (Imagama et al., 
2011). This test was repeated three times for each participant, and 
the mean from all three measurements was obtained.

Pain Measures

B rief Pain Inventory. Pain was measured using the Brief Pain 
Inventory (BPI) short form (Cleeland & Ryan, 1994; Badia et al., 
2003). This test measures the severity of pain (‘worst’, ‘least’, 
‘average’, and ‘now’), the interference of pain on daily function 
(from 0: no interference to 10: complete interference), the location 
of the pain (body diagrams: front and back), pain medications, and 
the amount of pain relief in the past week or the past 24 hr. The 
pain severity and pain interference were averaged.

Statistical Analysis

A descriptive analysis of the studied variables was conducted using 
the medians, standard deviations, and percentiles. Partial correlation 
analysis after adjusting for age was used to assess the relationship 
between the 6MWT and the previously mentioned variables. A 
correlation of 0-0.25 indicated an absence or weak relationship, a 
correlation of 0.25-0.50 indicated a modest to fair relationship, a 
correlation of 0.50-0.75 indicated a moderate to good relationship, 
and a correlation greater than 0.75 indicated a very good relationship 
(Colton, 1974). A one-way analysis of variance (ANOVA) was used 
to determine the differences in mean estimates of the 6MWT across 
cancer stage, type of surgery, medical treatment and the presence of 
lymphedema. The Statistical Package for the Social Sciences (SPSS 
v. 20.0 for Windows; Chicago, IL, USA) was used to perform the 
statistical analyses, with significance set at 5%.

Results
The estimated mean 6MWT distance was not influenced by differ 
ent clinical parameters: cancer stage (F = 0.571, p = .381), type of 
surgery (F = 1.519; p = .678), lymphedema (F = 0.761; p  = .419), 
hormone therapy (F = 1.574; p =  3 T \ ), or type of adjuvant therapy 
(F = 0.420; p =  .645) (Table 1).

The relationship between the 6MWT and items on the EORTC 
QLQ-C30 was fair for overall health, physical functioning, and 
fatigue (p = 0.393; p = 0.427; and p = -0.407, respectively; all p < 
.001); emotional functioning and pain (p = 0.350 and p = -0.349, 
respectively; both p -  .001); and dyspnea (p = -0.336, p = .002). 
The relationship was modest for cognitive (p = 0.269, p = .014) 
and social functioning (p = 0.253, p =  .021) and weak for role 
functioning (p = 0.238, p -  .030) and loss of appetite (p = -0.220, 
p =  .046) (Table 2). The 6MWT had a weak relationship with the 
Trail Making test parts A (p = -0.247, p = .024) and B (p = -0.238, 
p  = .030), as well as with HADS depression (p = -0.227, p =  .039). 
The relationship between HADS anxiety and 6MWT was fair (p = 
-0.381, p <  .001) (Table 3).

Considering body composition, we found a fair relationship 
between the 6MWT and lean body mass (p = 0.340, p  = .002). 
Physical measures showed that the 6MWT had a modest relationship 
with the multiple sit-to-stand test (p = -0.283, p -  .010), while it had 
a fair relationship with trunk dynamometry (p = 0.434, p < .001). 
The relationship between the 6MWT and the BPI was fair for pain 
intensity (p = —0.418, p < .001) and moderate for pain interference 
(p = —0.518, /? < .001) (Table 3).

Table 1 Table of Means for Comparison of 6-Min Walk 
Test Across Clinical Parameters

Mean (SD)

Cancer stage

I 267.35 (205.29)

II 280.76(149.51)

III A 355.08 (183.18)

IV 191.73 (118.17)

Type of surgery

Lumpectomy 335.02 (199.89)

Quadrantectomy 220.46(138.84)

Unilateral mastectomy 309.37 (169.09)

Bilateral mastectomy 241.90 (141.33)

Lymphedema

Yes 277.04 (178.67)

No 347.56 (157.76)

Hormone therapy

None 298.63 (260.65)

Tamoxifen 300.85 (147.80)
Aromatase inhibitors 268.06 (164.22)

Fulvestrant 281.00 (73.41)
Other 254.00 (255.36)

Type of adjuvant therapy

Radiotherapy 399.15 (189.48)

Chemotherapy 250.30(144.65)

Radiotherapy and 284.63 (179.26)

Chemotherapy 288.32 (178.26)

The unadjusted correlation analysis showed similar results.
Tables 4 and 5 display the medians and lower and upper quar- 

tiles of the study variables in women with breast cancer.

Discussion
Our study conducted on women with breast cancer exhibits signif 
icant relationships, ranging from weak to moderate, between the 
6MWT and quality of life, cancer-related symptoms, cognitive 
performance, body composition, health-related fitness, and pain. 
Preliminary results suggest that the distance walked in 6 min is 
correlated with different aspects of health in breast cancer survivors. 
Thus, this test may be included as an acute clinical assessment and 
for prescribing exercise training for breast cancer survivors.

Our sample of BCS showed a low functional capacity in the 
6MWT, with a reduction of close to 40% compared with 60-year- 
old healthy women (Bohannon, 2007). This reduction in functional 
capacity is combined with a low strength and endurance level, which 
indicates a clear deconditioned state of this sample of participants. 
Our BCS showed a low to moderate level of quality of life with 
respect to depression and pain. High anxiety was a principal concern 
in this population.

The strongest association between the 6MWT was found to be 
pain interference in this study. This finding suggests that patients 
who can walk longer distances suffer from less interference from
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Table 2 Relationship of 6-Min Walk Test Distance with 
Quality of Life in Women with Breast Cancer

Outcomes n P P

EORTC QLQ BR23
Body image 87 0.466 .692
Sexual functioning 87 -0.486 .677
Sexual enjoyment 48 -0.466 .692
Future perspective 87 -0.429 .717
Systemic therapy side effects 87 -0.591 .598
Breast symptoms 87 -0.872 .325
Arm symptoms 87 -0.429 .717
Upset by hair loss 7 0.928 .243

EORTC QLQ-C30
Global health status 87 0.393 <.001*
Physical functioning 87 0.427 <.001*
Role functioning 87 0.238 .030*
Emotional functioning 87 0.350 .001*
Cognitive functioning 87 0.269 .014*
Social functioning 87 0.253 .021*
Fatigue 87 -0.407 <.001*
Nausea and vomiting 87 -0.064 .566
Pain 87 -0.349 .001*
Dyspnoea 87 -0.336 .002*
Insomnia 87 -0.210 .056
Appetite loss 87 -0.220 .046*
Constipation 87 -0.112 .315
Diarrhea 87 -0.206 .061
Financial difficulties 87 -0.166 .134

Abbreviations: EORTC QLQ BR23 = European Organization for Research and 
Treatment of Cancer Breast Cancer-Specific Quality questionnaire; EORTC QLQ- 
C30 = European Organization for Research and Treatment of Cancer Quality of 
Life Questionnaire Core 30.

* P < .05.

pain. Cancer patients suffer from consistent pain and breakthrough 
pain, both of which are associated with decreased functional per 
formance (Coleman et al., 2011). Our sample of BCS suffered from 
a moderate level of pain associated with different body location, 
including neck-shoulder syndrome after treatment, arthralgia 
induced by hormone therapy or other possible etiologies. It is 
important to consider that pain can have a nonphysiological origin 
and a direct negative influence on physical functioning. Namely, an 
increase in pain or fear of increased pain during a test performance 
can cause the patient to stop or to perform submaximally, resulting 
in a worse test score. Furthermore, according to the pain adaptation 
model, there may be a direct negative physiological influence on test 
performance from decreased agonist activity and increased antago 
nist activity. In addition, pain can have a physiological origin with 
additional negative effects (Huijnen, Verbunt, Wittink, & Smeets, 
2013). It is plausible that BCS reduce their daily physical activity 
in an attempt to avoid pain, which directly influences physical per 
formance. This reduction in activity could reinforce an increase in 
pain, as postulated by Vlaeyen and Linton’s fear-avoidance model 
(Vlaeyen & Linton, 2000). Avoidance of activities can physically

Table 3 Relationship of 6-Min Walk Time Distance 
with Cognitive Performance, Psychological State, Body 
Composition, Physical Measurements, and Pain in 
Women with Breast Cancer

Outcomes n P P

Cognitive performance
Trial Making Test A (seconds) 87 -0.247 .024*
Trial Making Test B (seconds) 86 -0.238 .030*
Ratio Trial Making (B-A) (seconds) 86 -0.045 .680
HADS anxiety 87 -0.381 < .001*
HADS depression 87 -0.227 .039*

Body composition
Fat percentage 87 -0.213 .053
Lean body mass percentage 87 0.340 .002*

Physical measurement
Abdominal muscle strength (seconds) 85 0.161 .146
Multiple sit-to-stand test (seconds) 87 -0.283 .010
Trunk dynamometry (kg) 87 0.434 <.001*
Brief Pain Inventory
Intensity 87 -0.418 <.001*
Interference 87 -0.518 <.001*

Abbreviations: HADS = Hospital Anxiety and Depression Scale.

* P < .05, significant level.

decondition patients, resulting in lower aerobic capacity and muscle 
strength (Huijnen et al., 2013).

The 6MWT was correlated with the multiple sit-to-stand test 
and trunk dynamometry, which makes sense considering these 
physical measures are related to the patient’s functional status. 
There was a stronger association with trunk dynamometry. This 
finding suggests that patients who can walk longer distances have 
better trunk strength. Other authors have established a significant 
correlation between back muscle strength and physical functioning, 
as measured with the SF-36 test. These authors showed that sagittal 
balance requires good thoracic range of motion (ROM), lumbar 
ROM, and back muscle strength. Namely, back muscle strength 
deterioration with spinal ROM disorders can result in a gait disorder, 
abnormal posture, and a high risk of falling (Imagama et al., 2011). 
Consistent with this, deterioration of back muscle strength is one 
of the most important factors that decreases spinal ROM, which 
affects the patient’s quality of life (QOL) (Miyakoshi et al., 2007). 
According to this statement, a worse performance on the 6MWT 
may be due to abnormalities in gait or posture that arise from 
diminished back muscle strength. Likewise, the influence of back 
muscle strength on the spinal ROM increases the likelihood of such 
abnormalities and worsens a patient’s QOL. Trunk strength has both 
a direct influence on QOL (e.g., through its effects on spinal ROM), 
and a significant impact on QOL by itself (Imagama et al., 2011).

We observed a fair association between the 6MWT and lean 
body mass and trunk dynamometry as well as a modest association 
between the 6MWT and the multiple sit-to-stand test in this study. 
These findings suggest that patients who can walk longer distances 
have a higher lean body mass and better health-related fitness. 
These findings agree with those of other studies. Specifically, Pires, 
Oliveira, Parreira, and Brito (2007) demonstrated that better body
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Table 4 6-Min Walk Test and Quality of Life Data of the 
Study Sample

Outcomes n Median

Percentile 

25th 75th

6-min distance walked 87 288.31 138.80 404.80
EORTC QLQ BR23

Body image 87 63.31 33.33 91.66
Sexual functioning 87 21.45 0 33.33
Sexual enjoyment 48 43.75 33.33 66.66

Future perspective 87 38.31 0 66.66
Systemic therapy side effects 87 33.11 19.04 47.61
Breast symptoms 87 30.07 8.33 50.00
Arm symptoms 87 27.71 11.11 44.44

Upset by hair loss 7 38.09 0 66.66
EORTC QLQ-C30

Global health status 87 56.70 41.66 66.66
Physical functioning 87 75.70 66.66 86.66
Role functioning 87 70.11 66.66 100.00
Emotional functioning 87 63.31 41.66 83.33
Cognitive functioning 87 63.02 50.00 83.33
Social functioning 87 63.60 33.33 83.33
Fatigue 87 44.44 33.33 66.66
Nausea and vomiting 87 6.51 0 0
Pain 87 40.80 16.66 66.66
Dyspnea 87 19.15 0 33.33
Insomnia 87 49.42 33.33 66.66
Appetite loss 87 13.41 0 33.33
Constipation 87 23.37 0 33.33
Diarrhea 87 7.66 0 0
Financial difficulties 87 27.20 0 33.33

Abbreviations: EORTC QLQ BR23 = European Organization for Research and 
Treatment of Cancer Breast Cancer-Specific Quality questionnaire; EORTC QLQ- 
C30 = European Organization for Research and Treatment of Cancer Quality of 
Life Questionnaire Core 30.

composition is associated with better performance on the 6MWT. 
They found a significant difference in the distance walked between 
individuals with a BMI of more than 35 kg/m2 and below 25 kg/m2 
when comparing elderly subjects and young people (Pires et al., 
2007). In fact, several authors have established that, following breast 
cancer treatment, most women experience significant body weight 
increases (McDonald, Bauer, Capra, & Coll, 2014), which has 
been found to be strongly associated with lower levels of physical 
activity (Dewey et al., 2007). Cantarero-Villanuevaet al. (2012) also 
found a relationship between handgrip strength and several physical 
fitness parameters such as the 6MWT. Nevertheless, the limitations 
of the bioimpedance method for body composition assessment in 
patients exhibiting dehydration, water retention, or acute body mass 
changes (i.e., obesity or protein malnutrition) must be considered 
(Savegnago Mialich, Faccioli Sicchieri, & Jordao, 2014). Breast 
cancer survivors often undergo body mass changes and experience 
dehydration or lymphedema; thus, more accurate methods such as

x-ray densitometry should be considered after weighing the benefit 
of utilizing additional radiation on a population previously exposed 
to radiotherapy.

A fair association was also noted between 6MWT and quality of 
life and their related components such as side effects from treatment 
(fatigue, pain or dyspnea) and emotional state. Some common side 
effects in cancer patients (such as fatigue, reduced functional capac 
ity, pain, anxiety, or depression) have been found to be associated 
with physical and psychological conditions, as well as diminishing 
patient quality of life (VardarYagh et al., 2015). Specifically, fatigue 
is related to decreased muscle strength and impaired cardiorespira 
tory function in cancer patients (Dimeo et al., 2004). In this regard, 
studies investigating the effects of aerobic exercise training and 
yoga in breast cancer patients have found that patients improve their 
functional capacity, according to the 6MWT (Campbell, Mutrie, 
White, McGuire, & Kearney, 2005), with decreased levels of fatigue, 
dyspnea, and leg fatigue (VardarYagh et al., 2015). We suggest that 
better performance in the 6MWT decreases the side effects of cancer 
treatment due to the delayed onset of muscle fatigue as a result of 
improved aerobic capacity and the optimization of aerobic pathways 
as an energy source—adaptations broadly observed in response to 
exercise training (Rodrigues-Krause, Krause, & Reischak-Oliveira, 
2015; Gillen et al., 2014).

Regarding cognitive functioning, it is known that cancer therapy 
may be related to cognitive impairment in specific cognitive domains 
(Mandilaras et al., 2013), belter known as “chemobrain” (Hede, 
2008). Meanwhile, anxiety and depression affect up to 50% of breast 
cancer patients (Burgess et al., 2005). Both cognitive changes and 
anxiety and depression symptoms have effects on the quality of life 
of BCS (Myers, 2012). In this respect, according to other studies, 
people with lower cognitive impairment are able to walk farther and 
thus have better scores on this assessment (Enright et al., 2003). 
Forte et al. (2013) also found that physical fitness parameters and 
their interaction with cognitive factors predict maximal walking 
speed; namely, executive functions moderate the physical fitness 
effects. The authors claim that high levels of cognitive flexibility 
seem necessary to take advantage of leg power for walking at max 
imal speed, which might be connected to better performance in the 
6MWT (Forte et al., 2013).

The 6MWT has been previously used for the planning, assess 
ment, treatment, and monitoring of women with fibromyalgia (Car- 
bonell-Baeza et al., 2013). These authors performed a similar study 
in fibromyalgia patients and demonstrated significant relationships 
between the 6MWT and pain score, physical impairment, physical 
function, and bodily pain, among others. Similarly, this test has 
been widely used in breast cancer research, focusing on changes 
after exercise intervention (Eyigoret al., 2010; Milecki et al., 2013) 
and as an indicator of functional capacity in patients with breast 
cancer (Mustian, Katula, & Zhao, 2006), but not as a physiological 
parameter in terms of submaximal exercise. Our results suggest 
that the 6MWT could be a useful tool for assessing the functional 
capacity in BCS as it is related to different components of global 
health in this population.

Some limitations of our study must be considered. Because we 
used a cross-sectional design, causality could not be established. 
Further intervention studies are needed to establish the potential 
effect of an increase in the functional capacity of breast cancer 
patients on their overall health status. In addition, the patients were 
not familiar with the 6MWT, and other studies have shown a pos 
itive effect of learning this test (Wu, Sanderson, & Bittner, 2003). 
Because strength tests require time and instrumentation, walking 
is more clinically feasible and represents the most natural form of
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Table 5 Cognitive Performance, Psychological Status, Body Composition, Physical 
Measurements, and Pain Data of the Study Sample

Outcomes n Median 25th

Percentile

75th

Trial Making Test A (seconds) 87 32.79 22.80 37.14
Trial Making Test B (seconds) 86 104.78 63.46 142.14
Ratio B-A (seconds) 86 3.37 2.44 4.03
HADS anxiety 87 9.37 6.00 13.00
HADS depression 87 5.1 2.00 8.00
Body composition

Fat percentage 87 36.15 29.20 44.20
Lean body mass percentage 87 23.38 21.60 25.20

Physical measurement

Abdominal muscle strength (seconds) 85 31.09 10.48 38.55
Multiple sit-to-stand test (seconds) 87 27.11 22.60 29.42
Trunk dynamometry (kg) 87 34.38 23.00 43.00

Brief Pain Inventory

Intensity 87 3.67 2.25 5.00
Interference 87 3.94 1.43 6.00

Abbreviations: HADS = Hospital Anxiety and Depression Scale.

human locomotion (Morris & Hardman, 1997). A recent systematic 
review concluded that this method possessed excellent measure 
ment properties, was better tolerated, and was more reflective of 
the activities of daily living compared with any other walking test 
used (Solway et al., 2001).

In conclusion, the 6MWT appears to be a useful tool for exer 
cise program planning, assessment, treatment, and monitoring of 
BCS because it exhibits clear relationships with psychological and 
physiological state, quality of life, cancer-related symptoms, and 
body composition. The 6MWT protocol may serve as a reference to 
prescribe exercise training for BCS, as well as for acute assessments 
in clinical practice. Furthermore, the strong correlation between the 
6MWT and pain variables as well as back muscle strength suggest 
that such variables should be considered for BCS exercise programs 
in long-term intervention studies.
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CONCLUSIONES 

1. Las SCM activas muestran menos alteraciones del estado de ánimo, presión 

diastólica y alfa amilasa salivar que el grupo de mujeres inactivas. Esta mejora 

del estado psicofisiológico está relacionada con un mejor nivel de condición 

física en el grupo de SCM activas respecto a las inactivas (Artículo I). 

 
2. La ansiedad, la fase y el tipo de tratamiento, la severidad del dolor y la fuerza de 

tronco, son predictores del insomnio en mujeres con CM, y en conjunto explican 

el 51,2 % del insomnio de nuestra muestra. Las diferentes formas en que 

padecen las mujeres el insomnio relacionado con el CM es explicado por la 

ansiedad, el tipo de tratamiento, el dolor, la fase de tratamiento y la fuerza de 

tronco. Estos resultados deben tenerse en cuenta por los clínicos a la hora de 

llevar a cabo programas de tratamiento para controlar el dolor y la condición 

física relacionada con la salud (Artículo II). 

 
3. El test de la caminata de 6 minutos es una herramienta eficaz que permite 

monitorizar y posteriormente adaptar el programa de entrenamiento físico en 

mujeres con CM, ya que existe una clara relación entre éste y el estado 

psicofisiológico, la calidad de vida, los síntomas relacionados con el cáncer, y la 

composición corporal. Además, la distancia recorrida mostró una fuerte 

correlación con  el dolor y la fuerza de tronco, indicando que dichas variables 

deben considerarse en los programas de ejercicio de los estudios de intervención 

a largo plazo (Articulo III). 
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CONCLUSIÓN GLOBAL 

El CM y los tratamientos aplicados, causan importantes efectos secundarios 

tanto físicos como psicofisiológicos en las pacientes que lo padecen, disminuyendo su 

calidad de vida. Mantener un adecuado nivel de actividad física es fundamental en la 

recuperación de estas pacientes, ya que permite disminuir o revertir dichos efectos 

secundarios. 

 

El conocimiento de la interrelación del insomnio y del nivel de actividad física 

de estas pacientes con parámetros fisiológicos, dolor, alteraciones del estado de ánimo, 

cambios en la composición corporal, fuerza, o fase y tipo de tratamiento, permitirá una 

planificación más efectiva de los programas de tratamiento. Además, la evaluación de la 

capacidad funcional de estas pacientes mediante el test de la caminata de 6 minutos, 

posibilitará el diseño de programas de ejercicio adaptados de forma individual a las 

pacientes con CM, lo que a su vez mejorará la calidad de vida de las mismas.  

 

 

 

 

 

 

 

 

 

 

 

 




