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RESUMEN 

El linfoma no Hodgkin tuvo 544.352 casos 

nuevos en todo el mundo en 2020 en ambos 

géneros según la organización mundial de la 

salud en la categoría de mundial cánceres 

hemáticos. Ocupa la undécima posición 

entre otros tipos de cáncer en 2020. En 

cuanto a su tasa de mortalidad, el cáncer de 

linfoma no Hodgkin tuvo 259 793 casos en 

2020 en ambos géneros en todo el mundo. 

En España, en 2020, el linfoma no Hodgkin 

dentro de los cánceres de la sangre, fue uno 

de los más alto diagnosticado, ubicándose 

entre los nueve primeros puestos. El número 

estimado de casos en España en 2020 fue de 

66.733. La mortalidad por este tumor se ha 

reducido desde finales de la década de 1990, 

a una tasa del 3% menos de mortalidad cada 

año, mostrando un claro avance en la 

eficiencia de tratamientos. 

Los tratamientos médicos convencionales 

para el linfoma no Hodgkin son la 

quimioterapia y trasplantes de médula ósea 

o células madre. Estas terapias pueden tener

altas consecuencias adversas como la

ansiedad, la depresión, la pérdida de la salud

física y un alto riesgo de insuficiencia

cardíaca; estas dificultades conducen a un 

deterioro de la calidad de vida. 

La prevención es necesaria para evitar 

posibles riesgos en el desarrollo del cáncer 

en general, incluyendo una buena dieta, 

ejercicio y buena calidad de sueño. Sin 

embargo, aquellos pacientes que ya están 

diagnosticados necesitan una estrategia de 

tratamiento para mitigar los síntomas de su 

cáncer o su tratamiento. 

El nuevo concepto de “Oncología 

Integrativa”, que utiliza las terapias 

complementarias junto a los tratamientos 

convencionales oncológicos para controlar 

los síntomas asociados al cáncer, está 

ampliamente aceptado en todo el mundo. 

Prueba de ello es la aparición de hospitales 

que basan sus intervenciones en este 

modelo o la inclusión de estas terapias en 

diferentes guías clínicas consensuadas por 

expertos de Asociaciones Oncológicas o 

Colegios Médicos para tratar síntomas 

relacionados con el cáncer.  

Por lo tanto, los objetivos de la presente 

Tesis Doctoral Internacional fueron i) 

comparar, mediante el control de variables 

de confusión, la HRV de los sobrevivientes de 

linfoma después de su primer año de 
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tratamiento finalización con las de sujetos 

sanos (estudio I). ii) analizar la prevalencia 

de ansiedad entre pacientes con linfoma de 

Hodgkin y no Hodgkin; inspeccionar los 

métodos de recolección de datos, la 

frecuencia de las intervenciones, los tipos de 

instrumentos utilizados para reconocer la 

ansiedad en los pacientes y el propósito de 

la recolección de datos, tanto en 

sobrevivientes como en pacientes que están 

en tratamiento y con diagnóstico de linfoma 

de Hodgkin y linfoma no Hodgkin (estudio 

II). iii) detectar los efectos de un programa 

de Qigong presencial de ocho semanas de 60 

min sobre parámetros psicológicos y la 

actividad del nervio vago con respecto al 

linfoma no Hodgkin, y comparar los 

resultados con un grupo control que no 

participó en el programa (estudio III). 

Los resultados de esta Tesis Doctoral 

Internacional aportan evidencia científica 

que apoyan el uso de las terapias 

complementarias como herramienta de 

apoyo al tratamiento oncológico tradicional 

con respecto a los pacientes con linfoma. 

Que ayudan con la mejora de la ansiedad y 

desbalance cardiovascular provocado por los 

tratamientos oncológicos y su estado de 

salud al momento del diagnóstico. Por 

último, estos resultados aportan al 

conocimiento de posibles nuevas formas de 

ayudar al paciente en su diagnóstico, 

planteando así la necesidad de incluir dichas 

terapias complementarias como parte de su 

rehabilitación oncológica.   
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ABSTRACT 

Non-Hodgkin lymphoma had 544.352 new 

cases worldwide in 2020 in both genders 

according to the world health organization in 

the category of global blood cancers. It ranks 

11th among other cancers in 2020. In terms 

of its death rate, non-Hodgkin's lymphoma 

cancer had 259.793 cases in 2020 in both 

genders worldwide. 

In Spain, in 2020, non-Hodgkin's lymphoma 

within blood cancers was one of the highest 

diagnosed, ranking among the top nine 

positions. The estimated number of cases in 

Spain in 2020 was 66.733. Mortality from 

this tumor has been reduced since the end 

of the 1990s, at a rate of 3% less mortality 

each year, showing a clear advance in the 

efficiency of treatments. 

Conventional medical treatments for non-

Hodgkin's lymphoma are chemotherapy and 

bone marrow or stem cell transplants. These 

therapies can have adverse consequences 

such as anxiety, depression, loss of physical 

health, and a high risk of heart failure; these 

difficulties lead to a deterioration of the 

quality of life. 

Prevention is necessary to avoid possible 

risks in the development of cancer in 

general, including a good diet, exercise and 

good quality of sleep. However, those 

patients who are already diagnosed need a 

treatment strategy to minimize the 

symptoms of their cancer or its treatment. 

The new concept of "Integrative Oncology", 

which uses complementary therapies 

together with conventional cancer 

treatments to control symptoms associated 

with cancer, is widely accepted throughout 

the world. Proof of this is the appearance of 

hospitals that base their outbreaks on this 

model or the inclusion of these therapies in 

different clinical guidelines agreed by 

experts from Oncology Associations or 

Medical Colleges to treat symptoms related 

to cancer. 

Therefore, the objectives of this 

International Doctoral Thesis were i) to 

compare, by controlling for confounding 

variables, the HRV of lymphoma survivors 

after their first year of final treatment with 

that of healthy subjects (study I). ii) to 

analyze the prevalence of anxiety among 

patients with Hodgkin's and non-Hodgkin's 

lymphoma; inspect the methods of data 

collection, the frequency of interventions, 

the types of instruments used to recognize 

anxiety in patients and the purpose of data 
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collection, both in survivors and in patients 

who are in treatment and diagnosed with 

lymphoma Hodgkin's and non-Hodgkin's 

lymphoma (study II). iii) to detect the effects 

of an eight-week, 60-minute face-to-face 

Qigong program on psychological 

parameters and vagus nerve activity with 

respect to non-Hodgkin's lymphoma, and 

compare the results with a control group 

that did not participate in the program 

(study III). 

The results of this International Doctoral 

Thesis provide scientific evidence that 

supports the use of complementary 

therapies as a support tool for traditional 

cancer treatment with respect to patients 

with lymphoma. That helps with the 

improvement of anxiety and cardiovascular 

imbalance caused by cancer treatments and 

their state of health at the time of diagnosis. 

Finally, these results contribute to the 

knowledge of possible new ways to help the 

patient in their diagnosis, thus raising the 

need to include these complementary 

therapies as part of their oncological 

rehabilitation. 
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ABREVIATURAS 

AMA-AC- Ambulatory Medical Assistance - After Cancer 

ANCOVA- Analysis of covariance 

ANOVA- Analysis of variance  

BMI – Body mass index  

CI- Confidence Interval

CINAHL - Cumulative Index to Nursing and Allied Health Literature 

CCSS -Childhood Cancer Survivor Study 

CRCI- Cancer-Related Cognitive Impairment  

DLBCL- Diffuse Large B-Cell Lymphoma  

ECR- Eindhoven Cancer Registry  

FPU- Formación de profesorado universitario  

GP General Practitioner   

HADS- Hospital anxiety and depression scale  

HAM- Hamilton Anxiety Rating Scale  

HD- Hodgkin´s Disease  

HDS - Hodgkin’s Disease Survivors  

HF- High frequency 

HL- Hodgkin Lymphoma  

HLS- Hodgkin’s Lymphoma Survivors  

HRQoL- Health-Related Quality of Life  

HRV- Heart rate variability 
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LF -Low frequency 

MECD- Ministerio de educación ciencia y deporte 

MR- Maintenance Rituximab  

NC- Nurse Coordinator 

NHL- Non-Hodgkin lymphoma 

NRH- Norwegian Radium Hospital  

POMS- Profile of Mood States 

PRISMA- Preferred Reporting Items for Systematic Reviews and Meta-Analyses 

QoL- Quality of Life 

RCT- Randomize clinical trial 

RMSSD- The squared root of the mean squared differences of successive R-R intervals 

RR- Rituximab Re-treatment   

SD- Standard Deviation  

SDNN- Standard deviation of the NN interval 

SPSS- Statistical Package for the Social Sciences 

STAI-YI- Spielberger’s State Anxiety Inventory 

WHO- World health organization  
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INTRODUCCIÓN GENERAL 

Situación actual del cáncer de 

linfoma y supervivencia 

El cáncer es un amplio grupo de 

enfermedades que pueden comenzar en 

prácticamente cualquier órgano o tejido del 

cuerpo cuando las células anormales crecen 

sin control, rompiendo partes adyacentes 

del cuerpo o escalando a otros órganos 1. El 

linfoma no Hodgkin tuvo 544.352 casos 

nuevos en todo el mundo en 2020 en ambos 

géneros según la organización mundial de la 

salud en la categoría de mundial cánceres 

hemáticos. Ocupa la undécima posición 

entre otros tipos de cáncer en 2020. En 

cuanto a su tasa de mortalidad, el cáncer de 

linfoma no Hodgkin tuvo 259 793 casos en 

2020 en ambos géneros en todo el mundo 2. 

Cuando se trata de géneros, el linfoma no 

Hodgkin estuvo presente en 203050 

hombres con una proporción de 5,3 en el 

último año, mientras que en el linfoma de 

Hodgkin hubo 35483 casos con una 

proporción de 0,92. En el género femenino 

los casos de no Hodgkin ha sido un poco 

menor 161544 con proporciones de 4,3. 

Linfoma y Linfoma de Hodgkin con 26099 

casos con una proporción de 

0.69.3Centradose en España, en 2020, el 

linfoma no Hodgkin dentro de los cánceres 

de la sangre, fue uno de los más 

diagnosticados, ubicándose entre los nueve 

primeros puestos. El número estimado de 

casos en España en 2020 fue de 66.733 4. La 

mortalidad por este tumor se ha reducido 

desde finales de la década de 1990, a una 

tasa del 3% menos de mortalidad cada año, 

mostrando un claro avance en la eficiencia 

de tratamientos 5.  

Terapias complementarias y cáncer 

Tratamientos de medicina complementaria 

e integradora, incluida la actividad física, el 

yoga/Tai Chi y la meditación, además del 

tratamiento oncológico tradicional, pueden 

tener una influencia beneficiosa en la 

aflicción psicológica, la ansiedad, el dolor, la 

fatiga y la interrupción del sueño, lo que 

conduce a una mejor calidad de vida en 

pacientes con cáncer6. Además de las 

actividades mencionadas antes, otro 

ejercicio mente-cuerpo que se está 

volviendo popular es el Qigong. El Qigong 

era desarrollado originalmente en China, y 

está profundamente arraigado en la 

medicina tradicional china. Eso implica una 

colección de movimientos precisos y 
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plácidos, e integra la regulación del control 

de la respiración y el cuerpo7. Los estudios 

han demostrado los beneficios de practicar 

Qigong, mejorar la fatiga, la calidad del 

sueño, la ansiedad, la depresión y la 

cardiotoxicidad en pacientes con cáncer y 

linfoma no Hodgkin 7-9. 

Cáncer de linfoma, tratamiento, 

secuelas cardiovasculares y 

psicológicas 

Los tratamientos médicos convencionales 

para el linfoma no Hodgkin son la 

quimioterapia y trasplantes de medula ósea 

o células madre 10. Se estima que para el año

2025 habrá un aumento del 16,1% de

pacientes oncológicos a los que se les

indicará durante su proceso de enfermedad

al menos una sesión de radioterapia y en el

caso de los linfomas este aumento será del

13,2%11. Estas terapias pueden tener altas

consecuencias adversas como la ansiedad, la

depresión, la pérdida de la salud física y un

alto riesgo de insuficiencia cardíaca; estas

dificultades conducen a un deterioro de la

calidad de vida 12. Avances en el campo

biomédico han hecho mejoras en la

comprensión del origen de varios tipos de

cáncer, junto con tratamientos y estrategias

de prevención 13. La prevención es necesaria 

para evitar posibles riesgos en el desarrollo 

del cáncer en general, incluyendo una buena 

dieta, ejercicio y buena calidad de sueño. La 

atención psicológica, con sus objetivos de 

aliviar el sufrimiento emocional y promover 

el bienestar, es central para mejorar la 

calidad de vida de los pacientes14 . Mejorar 

el acceso de los pacientes con cáncer a la 

atención psicológica sigue siendo un tema 

crítico. Muchos pacientes que podrían 

beneficiarse de la atención psicológica no 

reciben la ayuda que necesitan.14

Estos niveles de ansiedad se disparan, 

cuando llega el momento de hacer una cita 

de seguimiento, con el temor de que sufra 

una recaída. Los pacientes sufren la 

inducción indirecta de ansiedad a través de 

los procedimientos médicos sin el método 

psicológico eficaz que ayude al paciente a 

afrontar los posibles riesgos.15,16 Además, el 

cáncer en general es una enfermedad que 

por las complicaciones que conlleva y la 

inclusión de una alta tasa de mortalidad, es 

un problema de salud que a las personas les 

cuesta sobrellevar. 

Anteriormente, el cáncer y las 

enfermedades cardiovasculares se 

consideraban dos patologías distintas. Los 
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datos recientes muestran que comparten 

múltiples factores de riesgo, lo que sugiere 

que podría haber una vía biológica 17. 

Pacientes con linfoma de Hodgkin que han 

recibido radiación terapia representan un 

grupo de alto riesgo de insuficiencia 

cardíaca, desarrollo de arritmias, isquemia 

enfermedad cardiaca e insuficiencia cardiaca 

congestiva18. Los síntomas también pueden 

incluir un desequilibrio en el sistema 

nervioso autónomo, que está integrado por 

el simpático y el sistema nervioso 

parasimpático 19. Estos son además del 

nervio vago responsable para la regulación 

del estado de ánimo, el sistema inmunitario 

y la frecuencia cardíaca 20. Ritmo cardiaco la 

variabilidad es la sinergia entre el sistema 

nervioso autónomo y el sistema 

cardiovascular, que sirve como un 

biomarcador no invasivo de la salud 21. Ritmo 

cardíaco disminuido se ha observado que la 

variabilidad cardíaca (VFC) está relacionada 

con la disfunción autonómica cardíaca 22. 

Estudios previos han mostrado una 

asociación entre el linfoma no Hodgkin y 

bajo HRV 23, que podría ser causado por el 

tratamiento médico convencional. 

Psicología para el abordaje de la 

rehabilitación oncológica 

La intervención psicológica es 

indudablemente necesaria a la hora de 

abordar la rehabilitación del cáncer de 

linfoma. Ayuda a la transición del paciente 

en ayudarle a afrontar su diagnóstico. 

Supervivientes que han tenido un historial 

de recurrencia con su linfoma tienen 

mayores niveles de ansiedad que los demás 

pacientes que no pasan por la misma 

situación15. Pacientes con linfomas Hodgkin 

y no Hodgkin, estipulan que la mayoría de las 

necesidades psicológicas quedan 

insatisfechas en este tipo de cáncer es 

informar sobre una posible recurrencia, una 

comprensión más clara de que la 

supervivencia después del cáncer es un 

evento condicional puede ayudar a los 

pacientes con cáncer a obtener evaluaciones 

más esperanzadoras sobre el futuro, y 

potencialmente disminuir la ansiedad que a 

menudo acompaña a la vigilancia posterior 

al tratamiento, como las entrevistas de 

seguimiento24. 

El aspecto psicológico de tener este tipo de 

cáncer, puede ser desencadenante para el 

paciente, y es ahí cuando la ayuda 
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psicológica le vendrá bien. La mayoría de los 

estudios utilizados sólo recogen este tipo de 

datos con fines descriptivos. En cambio, esta 

información debe utilizarse para abordar y 

tomar conciencia de los riesgos e 

implementar recomendaciones de 

vigilancia; que el paciente esté menos 

ansioso y más consciente de su enfermedad. 

Los individuos perciben que la experiencia 

del cáncer puede influir o ser influenciada 

por su estado de salud y funcionamiento y 

calidad de vida que también incluye los 

aspectos psicológicos.25 Este hallazgo está 

de acuerdo con otro artículo que destacó la 

necesidad de un procedimiento psicológico 

para que los pacientes hacer frente 

lentamente a esta enfermedad. El término 

estrategias de afrontamiento incluye una 

amplia gama de estrategias cognitivas y 

conductuales que un individuo utiliza para 

manejar las demandas internas y externas 

en respuesta a una situación estresante.26  

Esta estrategia logra ayudar al paciente a no 

precipitarse en situaciones que pueden 

causarle una gran angustia.  El personal de 

atención médica bien preparado, la familia y 

los amigos, incluso la religión, pueden ser 

buenas herramientas de afrontamiento 

sugeridas en las que el paciente puede 

confiar. De hecho, un estudio describió 

cómo el apoyo de proveedores de atención 

médica, familiares y amigos facilitó la 

experiencia del paciente con LNH y su 

régimen de tratamiento correspondiente27. 

Dado que la sintomatología de este cáncer 

en particular y la modalidad de tratamiento 

era diferente, es tratado por otro grupo de 

especialistas en lugar de los oncólogos, esto 

hace que los pacientes sientan que se trata 

más como un problema de salud crónico que 

como un cáncer específico. Estas diferencias 

mencionadas anteriormente y tener menos 

acceso a los servicios de apoyo que tienen 

otros tipos de cáncer, hacen que los 

participantes se sientan frustrados y 

aislados, lo que significa que su experiencia 

con el cáncer se ve afectada 

negativamente.28 De hecho, el Instituto de 

Medicina (IOM) considera que la mayoría de 

los sobrevivientes de cáncer son “perdidos 

en la transición” 29. Sin embargo, esto puede 

deberse a la falta de reconocimiento entre 

los médicos hacia este cáncer en particular. 

Por lo tanto, existe un modelo creado por el 

Instituto Nacional para la Salud y la 

Excelencia Clínica (NICE) que se hizo para 

ilustrar a los médicos de cualquier nivel para 

mantener el bienestar psicológico de los 
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pacientes52. Por lo tanto, los proveedores de 

atención médica y los médicos deben 

explorar las estrategias de afrontamiento y 

las necesidades psicológicas de los pacientes 

y, en consecuencia, junto con el paciente, 

formular planes de atención individualizados 

que capaciten al paciente para sobrellevar la 

quimioterapia de manera eficaz30. 

En conclusión, teniendo en cuenta que 

existe una correlación entre la ansiedad y la 

variabilidad de la frecuencia cardiaca, así 

como una correlación con la depresión y la 

variabilidad de la frecuencia cardiaca; vemos 

la importancia del abordaje psicológico que 

a su vez ayuda a el mejoramiento 

cardiovascular de los pacientes mitigando 

así adicionales riesgos de salud a largo plazo 

31.  
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OBJETIVOS 

El objetivo principal de esta Tesis Doctoral 

Internacional es evaluar los efectos de un 

programa presencial de Qigong sobre la 

calidad de vida de los pacientes 

supervivientes diagnosticados de linfoma. 

Para responder a el objetivo planteado esta 

Tesis esta segmentada en tres estudios 

basándose en los siguientes objetivos 

específicos:  

Sección 1:  Evaluación de las secuelas del 

tratamiento oncológico sobre el aspecto 

psicológico del paciente con linfoma.  

- Describir las características 

psicológicas desarrolladas una vez 

terminado el tratamiento 

oncológico. 

Sección 2:  Evaluación de las secuelas del 

tratamiento oncológico sobre la 

cardiotoxicidad en pacientes con linfoma.  

- Describir los efectos del tratamiento

oncológico sobre la respuesta del

sistema nervioso vegetativo, sistema

inmuno-secretor y la respuesta

proinflamatoria en pacientes con

linfoma.

Sección 3:  Terapias complementarias como 

herramienta para la prevención de secuelas 

psicológicas y cardiacas en pacientes con 

linfoma.  

- Describir los efectos del programa

presencial de Qigong sobre la

respuesta del sistema nervioso

vegetativo, sistema inmuno-secretor

y la respuesta proinflamatoria en

pacientes con linfoma.

- Analizar el efecto del programa

presencial de Qigong en pacientes

con linfoma sobre el estado cognitivo

y psicológico.
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AIMS 

The general aim of this International 

Doctoral Thesis is to evaluate the effects of a 

face-to-face Qigong program on the quality 

of life of surviving patients diagnosed with 

lymphoma. 

To respond to the stated aim, this thesis is 

segmented into three studies based on the 

following specific aims: 

Section 1: Evaluation of the consequences of 

cancer treatment on the psychological 

aspect of the patient with lymphoma. 

- Describe the psychological 

characteristics developed once the 

oncological treatment is finished. 

Section 2: Evaluation of the sequelae of 

cancer treatment on cardiotoxicity in 

patients with lymphoma. 

- Describe the effects of cancer

treatment on the response of the

vegetative nervous system, the

immunosecretory system and the

proinflammatory response in

patients with lymphoma.

Section 3: Complementary therapies as a 

tool for the prevention of psychological and 

cardiac sequelae in patients with lymphoma. 

- To know the effects of the face-to-

face Qigong program on

psychological and cardiac capacity in

patients with lymphoma.
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MATERIAL Y MÉTODOS, 
RESULTADOS, DISCUSIÓN 
METHODS, RESULTS, DISCUSSION 





Table 1. Characteristic of the articles included in the present International Doctoral Thesis. 

Section 1: Evaluation of the consequences of cancer treatment on the psychological aspect of the 

patient with lymphoma. 

Article Design Participants Outcomes 

Anxiety prevalence in 

Lymphoma: a systematic 

review and meta-analysis 

Systematic review 

and meta-analysis 

n=2566 patients with 

both type of Hodgkin 

lymphoma disease 

Anxiety levels 

- HADS

- STAI-YI

- HAM

- POMS

Section 2: Evaluation of the sequelae of cancer treatment on cardiotoxicity in patients with lymphoma. 

Article Design Participants Outcomes 

Autonomic Imbalance in 

Lymphoma Survivors 

Descriptive Study n= 16 Non- Hodgkin 

Lymphoma Survivors 

n=16 Healthy 

Controls 

Heart Rate Variability 

- SDNN

- RMSSD

- HRV index

- LF

- HF

- LF/HF ratio

Section 3: Complementary therapies as a tool for the prevention of psychological and cardiac sequelae 

in patients with lymphoma. 

Article Design Participants Outcomes 

Effect of a 16-Session 

Qigong Program in Non-

Hodgkin 

Lymphoma Survivors: A 

Randomized Clinical Trial 

Randomized Clinical 

Trial 

n= 39 non-Hodgkin 

survivors  

n=20 Qigong Group 

n= 19 Control Group 

Anxiety & Depression 
- HADS

Heart Rate Variability
- SDNN
- RMSSD
- HRV index
- LF
- HF
- LF/HF ratio
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STUDY I. Anxiety prevalence in Lymphoma: a systematic review and meta-
analysis 

ABSTRACT 

Purpose: Hodgkin and non-Hodgkin 

lymphoma patients are at high risk of 

experiencing anxiety because the clinical 

processes and therapies they undergo 

produce strong adverse effects. In this 

review we discuss the prevalence of anxiety 

among these patients and examine the 

methods used for data collection, 

intervention frequency, types of instruments 

used to recognize anxiety, and data 

collection purposes, both in Hodgkin and 

non-Hodgkin lymphoma survivors and 

patients being treated or diagnosed with 

these diseases.  

Materials and Methods: This systematic 

review and meta-analysis of the literature 

was carried out using the following sources: 

PubMed, Scopus, LILACS, and PsycINFO.  

Results: The meta-analysis sample was n = 

2,138 and the overall prevalence of anxiety 

was 19% (95% CI [12%, 25%]). According to 

the Egger test, there were no publication 

biases and no studies were eliminated after 

the sensitivity analysis. The I2 for the 

heterogeneity analysis was 92.6%.  

Conclusions: Hodgkin and non-Hodgkin 

lymphoma patients are vulnerable to 

suffering anxiety. It is important to focus on 

the psychological effect of anxiety during 

remission or current cancer treatments 

because they can affect patient outcomes. 
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INTRODUCTION 

Within Hematic cancer types, non-Hodgkin 

lymphoma is the most frequent worldwide 

representing 2.7% with a mortality rate of 

2.4%.3 There was 509590 new cases 

worldwide in 2018 with Non-Hodgkin 

Lymphoma in both sexes. It ranks the 

eleventh position in new cases by 2018.[1] 

On the mortality rates non-Hodgkin cancer 

had 248724 cases on 2018 both sexes 

worldwide. In consonance with the 

lymphoma cancers the Hodgkin type 

occupied the 26th position on the charts 

with 79990 new cases by 2018; on the 

mortality charts worldwide, it had 26167 

cases by 2018.[1] 

Worldwide, the prevalence by one year was 

364594 cases of non-Hodgkin with a 

proportion of 4.8 and 61582 on the Hodgkin 

lymphoma with a proportion of 0.81. When 

it comes to genders the Non-Hodking 

Lymphoma have been present on 203050 

males with a proportion of 5.3 in the past 

year while on Hodgkin Lymphoma 35483 

cases with a proportion of 0.92. On the 

female gender the cases of Non-Hodking has 

been a bit lower 161544 with proportions of 

4.3. Lymphoma and Hodgkin Lymphoma 

with 26099 cases with a proportion of 0.69.1 

Mortality from this tumor has been declining 

since the late 1990s, at a rate of 3% less 

annual mortality reflecting a clear 

improvement in the efficacy of 

treatments.[2] The most common 

treatments for non-Hodgkin lymphoma are 

chemotherapy, radiotherapy and 

immunotherapy and in certain special cases 

bone marrow or stem cell transplants. It is 

estimated that by 2025 an increase of 16.1% 

of cancer patients who will be told during 

their disease process at least one 

radiotherapy session and in the case of 

lymphomas this increase will be 13.2%.[4] 

These therapies produce high adverse 

effects such as fatigue, anxiety, depression, 

insomnia, loss of physical condition and a 

high risk of suffering from heart failure that 

lead to a decrease in their quality of life.[5] 

Psychological care, with its goals of relieving 

emotional distress and promoting well-

being, is central to improve the quality of life 

in the patients.[6] 

Improving cancer patients’ access to 

psychological care remains a critical issue. 

Many patients who could benefit from 

psychological care do not receive the help 

they need.[6] Although reviews have been 

conducted regarding Hodgkin and Non-
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Hodgkin cancer related to psychological 

issues, none have focused exclusively on 

anxiety. We focus this review on anxiety 

because a considerable body of research has 

examined the impact of psychological 

interventions on these outcomes.[6] In 

this review, we will discuss the prevalence of 

anxiety among patients with Hodgkin and 

Non- Hodgkin lymphoma; inspect the 

methods for data collection, frequency of 

interventions, types of instruments used to 

recognize anxiety in patients, and purpose of 

data collection, both in survivors, and 

patients who are under treatment and 

diagnosed with Hodgkin lymphoma and non-

Hodgkin lymphoma. Once the sources, 

evaluation methods, and prevalence in 

anxiety in adults with Hodgkin and Non-

Hodgkin lymphoma cancer have been 

described, we revise previous studies and 

conclude with recommendations on the 

clinical personnel for possible intervention 

programs to be used in their work clinics. 

Ending with a future panorama regarding 

the development of programs that can help 

the patient to deal with this illness in a 

leisurely way and not have future relapses in 

this psychological aspect. 

 

Methods 

Literature search and study selection 

The literature search was selected from the 

databases PubMed, Scopus, LILACS and 

PsycINFO. Most relevant articles, were 

written in English, from the beginning 

1992until 2019. The keywords used in the 

search were "(Hodgkin disease OR 

lymphoma non-Hodgkin) AND anxiety", 

which were combined with the words 

"anxiety." Hodgkin disease "," lymphoma 

non-Hodgkin "," "by the Boolean "OR" and 

"AND". The titles and abstracts of the 

possible elements that could be selected, 

were examined, and then the full texts of the 

articles that seemed relevant were read. 

Inclusion criteria 

The inclusion criteria for this article 

consisted of original articles written in 

English, without temporary restriction, they 

had to be with the theme of the study. 

Among the exclusion criteria was not using 

doctoral thesis as an article in the 

investigation. We have included all the 

experimental studies written in English, 

quantitative and qualitative: randomized 

controlled trials (RCT), controlled trials (CT), 

studies with only one group (quasi-
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experimental studies), longitudinal studies, 

transversal studies, cohort studies, 

descriptive studies, protocols, and cross-

sectional studies. The subjects mean 

selected for the study were men and women 

from 28 to 50 years of age or older, 

diagnosed with all stages of lymphoma 

Hodgkin or non-Hodgkin disease. We have 

selected those studies that used the 

prevalence associated with anxiety related 

with this population. 

Study selection 

The screening of the selected studies was 

made in several phases. The first selection 

was made by reading the title and abstract. 

Continuing with the selection of the articles, 

the next process was to read the full text and 

applying the inclusion/exclusion criteria. 

Lastly, we did a reverse search of the 

literature to check the possible articles that 

can be included in the study. This systematic 

review was prepared in conformity with the 

PRISMA guidelines is shown in Figure 1 

(Preferred report items for systematic 

reviews and meta-analysis protocols).[7] 

Data Analysis 

Data analysis was performed by the Stats 

Direct with the meta-analysis package[8] 

that included an analysis of random effects. 

In addition, an analysis of sensitivity and 

publication bias with Egger linear regression 

and heterogeneity test I2. 

Results 

The initial search provided 102 results. After 

reading the tittle and abstract of each text, 

70 articles were excluded because they did 

not meet the inclusion criteria. For the 

remaining 32 articles with full-text, 20 were 

finally included. Succeeding the critical 

reading, nine were excluded, remaining 

eleven articles, because they did not meet 

the inclusion criteria. Ending with the 

reverse search, four additional articles were 

chosen. The ending result, was a sample 

made of 15 studies. 

The sample of the meta-analysis was n = 

2138. The prevalence of anxiety with a 95% 

confidence interval it was 19% (95% CI 12% 

25%). The forest plot is shown in Figure 2. 

There was no publication bias according to 

the Egger test there were no publication 

biases and no studies were eliminated after 

the sensitivity analysis. The i2 for the 

heterogeneity analysis was 92.6%. 
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Study Characteristics 

The complete sample of the review was 

represented by 2566 patients with both type 

of Hodgkin lymphoma disease. To categorize 

the Hodgkin’s lymphoma types 1919 

(74.78%) were diagnosed with Hodgkin 

disease while 647 (25.21%) were diagnosed 

with non-Hodgkin disease. About 1306 

(50.89%) of the patients were males and 

1260 (49.10%) were females. Table 1 

In the included articles, the oldest one was 

published on 1992, the most recent article 

was published in 2019. Sixty percent of the 

used articles were published between 2013-

2019. All of the used studies were journal 

articles and published on English language. 

In regard to the geographic location of the 

used studies, four (26.66%) of the fifteen 

studies were America, ten on Europe 

(66.66 %) and one in Asia (6.66%). 

The studies used were classified into 

different types such as, Longitudinal study 

(13.33%), cohort study (6.66%), randomized 

trials (20%), transversal study (6.66%), 

descriptive studies (20%), controlled clinical 

trial (6.66%), study protocol (6.66%), cross-

sectional study (13.33%), one arm study 

(6.66%). The characteristics of the used 

studies, related to the prevalence of anxiety 

on Hodgkin’s and Non-Hodgkin’s disease are 

included on Table 2. 

In addition to these characteristics, the 

instrument most commonly used was the 

Hospital Anxiety and Depression Scale 

(HADS) (80%). [10, 11] Other instruments 

used were, the Spielberger’s State Anxiety 

Inventory (STAI-YI) [13], Profile of Moods 

States (POMS) [21] and the Hamilton Anxiety 

Rating Scale (HAM). [26] 

Prevalence, scales and mean values of 

anxiety in Hodgkin’s and non-Hodgkin’s 

patients 

In the articles reviewed, the most used 

instrument for validating anxiety on patients 

was the HADS, [10, 11] considering ≥ 11 

points, moderate-severe anxiety on 

patients. The prevalence of anxiety on some 

articles were measured by different timings 

(baseline, 3 month, 6 months, 9 months and 

12 months respectively). Four articles 

(26.6%), reviewed the anxiety as mentioned. 

[14, 22, 24, 27] In these four articles the 

baseline prevalence of anxiety on patients 

with Hodgkin and Non-Hodgkin’s disease 

was 50 on the 3 month mark the prevalence 

was 84 patients, on the 6 month mark 73 
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patients, on the 9 month was 27, and on the 

12 month mark was 49 and the 24 month 32 

subjects. 

The remaining eight articles measured the 

prevalence of anxiety, by the obtained score 

on the HADS [10, 11]. Subjects that obtained 

≥ 11 points are considered with moderate-

severe anxiety.[10, 11] Specifically, 305 

(11.8%) subjects obtained ≥ 11 scores, on 

the selected instrument of measure, 

considering this moderate-severe anxiety. 

Of these 305 cases of anxiety most of the 

cases were Hodgkin’s disease patients. 

Three articles about 23%-32% obtained the 

highest prevalence of anxiety cases in their 

studies [9, 14, 19]. Consequently, about 

14.5%-18% of the mild prevalence was 

obtained on six of the reviews [14, 16-18, 22, 

28]. The remaining three investigations 

contained the lowest rates on prevalence in 

anxiety about 6.8%-10% [23, 24, 27] All these 

papers only used the HADS [10, 11] The rest 

of the articles that didn’t utilize HADS [10, 

11] as an instrument of evaluation, however,

they used other different test to measure

anxiety on Hodgkin and Non-Hodgkin

patients. Such test as the HAM [26] was used

to rate the severity of the anxiety on

Hodgkin’s disease patients; obtaining only

4% of prevalence on severe anxiety among 

patients [25]. Consequently, the STAI-YI 13 

was used to measure anxiety among 

patients, reporting moderate anxiety levels 

on its patients. Finalizing with the last 

different instrument used to measure 

anxiety the POMS [21]; 21% of the patients 

reported anxiety levels [20].  

Not all the articles utilized in this review, 

reported the same levels of prevalence by 

time periods, but they did provide 

descriptive and percentage information 

about the values of anxiety within the 

studied population. 

Description of the interventions 

In most of the articles of this review, the 

purpose was to access anxiety levels among 

patients with Hodgkin and Non-Hodgkin 

disease. Many of the interventions were 

made by mailing questionnaires to the 

patients. 

Although, most of the research did the same 

form of gathering the information, there 

were other papers that did other methods. 

Other forms of interventions were made by, 

different forms of therapy, care plans or web 

help, interviews with clinical personnel, or 

the combination of the questionnaires with 
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the interviews and the combination of 

therapy and questionnaires. 

There were studies that utilized the 

telephone interview or personal interview in 

combination with the questionnaires. These 

studies in addition of the participation filling 

the questionnaires, did a follow-up interview 

for the monitoring of any psychological, 

social or medical events the patient may 

have at the time [9, 14, 16, 23].  

In addition to this analysis, three studies 

made the combination of treatment and 

questionnaires to gather aspects of anxiety 

on patients [12, 20, 27]. In addition, Bro et 

al. and Wagner et al. made the intervention 

with therapies, such as music therapy and 

Rituximab induction therapy [12, 27] The 

remaining intervention, utilized a care plan 

or web help program, to help the patients 

with this disease to cope with the future 

problems related with this condition [20]. 

Finalizing with the interventions only made 

by questionnaires, in this particular aspect of 

the articles, the purpose was to gather all the 

information as possible to make a 

descriptive analysis of the studied 

population. The descriptive part consisted 

with the sociodemographic data, other 

possible psychological problems, social data 

etc. In this analysis, the psychological data 

gathered was the aspects of anxiety on this 

population [15, 17-19, 22, 24, 25, 28].  

Duration, frequency and intensity of the 

intervention 

Several of the studies used a period of three 

months in between to see the prevalence of 

anxiety in patients. Most of these studies 

observed a lower anxiety level after time,[ 

22, 24] or after a specific intervention like a 

program that gave follow-up assessments 

for monitoring any medical, psychological 

and social events giving the patient or a 

coping style for managing illness [14, 27] The 

remaining studies didn’t utilize a time frame 

as to observe the prevalence of the anxiety 

among patients, it was more an initial 

collection of data to describe the sample 

used in their studies. The observation of 

psychological distress was the most applied 

method encompassed by the authors; in 

which anxiety was the main characteristic of 

observation this is due to the medical 

procedure that the patient has to go through 

that brings uncertainty [9, 15, 16-19, 22, 24, 

25]. The fatigue was also a main source of 

observation in combination with the anxiety 

of the participants [15, 18].  
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In addition, most of the subjects who 

participated in the studies were Hodgkin’s 

and Non-Hodgkin’s survivors that is 60% of 

the reviews used [9, 14-16, 18-20, 24, 28]. 

Other studies 13.33%, used patients that 

completed a certain treatment for the 

cancer, chemotherapy or rituximab therapy, 

for example [25, 27] Finalizing with 26.66% 

of the studies used was the patients who 

were diagnosed with the disease with no 

specific treatment or survivorship status [12, 

17, 22, 23].  

Discussion 

There seems to be an association between 

Hodgkin and non-Hodgkin cancer patients 

and anxiety. Specifically in the field of cancer 

recurrence in individuals, survivors who had 

a history of recurrent lymphoma had higher 

levels of anxiety than others, suggesting that 

this is a population at risk [29].  These levels 

of anxiety skyrocket, when it was time to 

make a follow-up appointment, with the fear 

of it to suffer a relapse. The patients suffer 

from the indirect induction of anxiety 

through the medical procedures without the 

effective psychological method that can help 

the patient to confront the possible risks [29, 

30]. Furthermore, cancer in general, is a 

disease that due to the complications that 

comes with it and the inclusion of a high 

mortality rate, is a health problem that 

people have a hard time coping with. 

A similar review regarding other 

psychological aspects among Hodgkin and 

Non-Hodgkin patients, says that most of the 

psychological unmet needs in this type of 

cancer is to report of a possible recurrence, 

a clearer understanding that survival after 

cancer is a conditional event may help 

patients with cancer derive more hopeful 

appraisals about the future, and potentially 

decrease the anxiety that often accompanies 

post-treatment surveillance, such as follow-

ups interviews [31]. This can be a useful 

finding, to start implementing care plans for 

patients to help them cope and to survey any 

concern of change on their daily basis. Care 

plans or web help are instruments that could 

potentially could help these patients “lost in 

transition” due to the power that the 

information can have in patients to feel in 

control of the situation and how do deal with 

any particular situation that could come with 

it. Also, these findings can be utilized as a 

part of a complementary therapy with the 

clinical treatment to reduce anxiety or other 

psychological distress that could affect the 

quality of life in this population. 
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In addition to possible solutions on reducing 

the anxiety in patients, studies have found 

help on treatments with rituximab, since this 

may offer some psychological benefit in 

helping the patients to feel more in control 

of the situation, rather than wait for a future 

prognosis of the disease, reducing the 

anxiety at a long run [32]. On consonance 

with the therapies that might help the 

patients, and in agreement with our results, 

some findings tell that lymphoma patients, 

go through a lot of anxiety during the 

treatment [33-36].  In the search for ways of 

intervening towards anxiety, music has been 

suggested to relieve this problem [12, 37-

42]. Music is related to activity in the brain’s 

reward system, where it may induce 

emotions, moderate patients; mood, and 

thereby decrease pain and anxiety levels 

[43-45] This is a wonderful finding since 

there are more options for the patients to 

reduce anxiety levels and have a better 

quality of life. 

Findings suggests that how individuals 

perceive the cancer experience may 

influence or be influenced by their health 

status and functioning and quality of life that 

also includes the psychological aspects [46] 

This finding is in agreement with another 

article that highlighted the need for a 

psychological procedure in order for the 

patients to cope slowly with this disease. The 

term coping strategies includes a wide range 

of cognitive and behavioral strategies that 

an individual uses to manage internal and 

external demands in response to a stressful 

situation [47].  This strategy manages to help 

the patient to not jump into situations that 

can cause big distress on them. Well 

prepared healthcare personnel, family and 

friends even religion can be good suggested 

coping tools that the patient can rely on. In 

fact, one study described how the support of 

health care providers, family and friends 

facilitated the patient experience of NHL and 

its corresponding treatment regimen.48 

Other strategies such as care plans can be 

useful as a tool survival to convey this 

message and reduce anxiety [29]. 

Regrettably, those are not the majority of 

the cases, there are indicators that the 

hematology patients didn’t feel the same 

treatment as other types of cancer patients. 

Not surprisingly, most primary care 

physicians are unfamiliar with this high-risk 

group and are not cognizant of the 

surveillance recommendations [49].  Since of 

the symptomatology of this particular cancer 
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and the modality of the treatment was 

different, it is treated by another group of 

specialists rather than the oncologists, this 

make the patients feel as it was treated 

more as a chronic health issue rather than a 

specific cancer. These differences 

mentioned before and to have less access to 

the support services that other types of 

cancer have, make the participants feel 

frustrated and isolated, meaning impacted 

negatively their cancer experience [50]. 

Indeed, the Institute of Medicine (IOM) 

considers most cancer survivors “lost in 

transition” [51].  However, this can be 

caused to the lack of recognition between 

the clinicians towards this particular cancer. 

Thus, there is a created model by the 

National Institute for Health and Clinical 

Excellence (NICE) that was made to illustrate 

clinicians of any level to maintain the 

psychological well-being of the patients [52]. 

Hence, healthcare providers and clinicians 

should explore the coping strategies and the 

psychological needs of the patients and 

consequently in conjunction with the patient 

formulate individualized care plans which 

empower the patient to cope effectively 

whilst undergoing chemotherapy [48]. 

Finalizing, various results of this article, 

where able by performing psychometric test 

on patients, to gather information that 

concludes that there is a presence of anxiety 

in patients with Hodgkin and non-Hodgkin 

disease; this performs an additional 

discomfort in the disease procedure. The 

data collection used either as a descriptive 

instrument, clearly shows the presence of 

this type of mechanism among patients. 

These types of instruments are a great help 

to the researchers because they gather first-

hand information from the patients. All this 

data recompilation has been useful to make 

new advances on anxiety among patients. 

Study limitations 

This present study shows some limitations. 

Most of the studies used the HADS for the 

patients. This test is made in a format that is 

universal, to any kind of population, 

however, does not take into consideration 

specific aspects of this disease. It will be 

interesting to have an adaptation of this 

questionnaire with Hodgkin’s and Non-

Hodgkin’s anxiety aspects. If such adaptation 

is possible, future researchers can be able to 

conclude more detailed concerns of anxiety 

in Hodgkin and Non-Hodgkin patients. Other 

limitation was the language, since we only 
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used written English reviews, other studies 

might include similar characteristic used on 

this study; thus, help us to enlarge the 

population size used on this analysis. 

Additional research is needed to gather 

more information on these variables that 

weren’t considered, in order to know what 

other factors trigger the anxiety among the 

patients. 

Clinical implications 

A considerable number of patients suffer 

from anxiety, due to different reasons. 

Clinical personnel should be aware of these 

situations, to start implementing care plans 

that will help this population in order to, 

reduce such levels. Such plans should be a 

complement to the clinical treatment for the 

disease. The psychological aspect of having 

his kind of cancer, can be triggering for the 

patient, and this is when the complementary 

help will come useful. Most of the studies 

used, only collect this sort of data for 

descriptive purposes. Instead, this should be 

used to address this information for taking 

conscience of the risks and implement 

surveillance recommendations; for the 

patient to be less anxious and more aware of 

its disease. More research should focus on 

developing programs or interventions to 

identify and reduce anxiety among Hodgkin 

and Non-Hodgkin’s disease patients. 

Conclusions 

Hodgkin and non-Hodgkin patients are 

vulnerable to anxiety issues. The prevalence 

of this psychological aspect, may not seem 

alarming; however, many patients with this 

disease may be on risk of developing this 

trait. The mainly reason anxiety was among 

patients was because of the fear of relapsing 

into the cancer again. Most of the 

recollection of data was to screen possible 

ways on creating an intervention or to 

identify predictors of anxiety on survivors. 

The effect of anxiety during the survival 

period or the treatment that the patient is 

using, on a psychological basis, highlights the 

importance on cancer care of focusing on 

aspects that psychologically may affect the 

patient during his period with this disease. 
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STUDY II. Autonomic Imbalance in Lymphoma Survivors 

ABSTRACT 

Purpose: Among the types of blood cancers, 

non-Hodgkin lymphoma is the most 

common. The usual treatments for this type 

of cancer can cause heart failure.  

Materials and Methods: A descriptive 

observational study was conducted that 

included 16 non-Hodgkin lymphoma 

survivors and 16 healthy controls matched 

by age and sex. Vagal tone was evaluated in 

the short term with a three-channel Holter 

device, and the time and frequency domains 

were analyzed following a previously 

accepted methodology to evaluate cardiac 

autonomic balance.  

Results: The results of the analysis revealed 

that the standard deviation of the NN 

interval (F = 6.25, p = 0.021) and the square 

root of the mean of the sum of the 

differences between NN intervals (F = 9.74, 

p = 0.004) were significantly higher in 

healthy subjects than in lymphoma 

survivors. In the heart rate variability (HRV) 

index, there were no significant differences 

between the groups (F = 0.03, p = 0.85), nor 

in the parameters of the frequency domains 

LF (F = 1.94, p = 0.17), HF (F = 0.35, p = 0.55), 

and the ratio LF/HF (F = 3.07, p = 0.09).  

Conclusions: HRV values were lower in non-

Hodgkin lymphoma survivors in the first year 

after treatment, resulting in autonomic 

imbalance compared to healthy paired 

subjects. 
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Introduction 

According to the World Health Organization, 

cancer is the leading cause of death 

worldwide and there are around 18.1 million 

new cases every year, expected to increase 

to 24 million cases by 2035 [1,2]. Within the 

World Health Organization’s global hematic 

cancers, non-Hodgkin lymphoma had 

509,590 (2.8%) new cases worldwide in 2018 

in both genders. It ranks eleventh in new 

cases for 2018 [1]. In terms of mortality rate, 

non-Hodgkin lymphoma cancer caused 

248,724 deaths in 2018 in both genders 

worldwide. 

In Spain, in 2020, non-Hodgkin lymphoma 

was one of the most diagnosed blood 

cancers (9188), being in the top 10 positions 

[2]. Worldwide, it is the most frequent, 

accounting for 3.0% with a mortality rate of 

2.6% [3]. Mortality from this tumor type has 

decreased since the late 1990s at a rate of 

3% annually, reflecting a clear improvement 

in the effectiveness of treatments [2]. 

The most common treatments for non-

Hodgkin lymphoma include chemotherapy, 

radiation therapy, immunotherapy, and, in 

certain special cases, bone marrow or stem 

cell transplants. It is estimated that by 2025, 

the number of cancer patients that undergo 

at least one session of radiation therapy will 

have increased by 16.1% [4]. These therapies 

produce highly adverse effects such as 

fatigue, anxiety, depression, insomnia, loss 

of physical condition, and a high risk of 

suffering heart failure that leads to a 

decrease in quality of life [5]. 

Cancer and cardiovascular disease were 

previously considered two distinct 

pathologies. Recent data show that they 

share multiple risk factors, suggesting that 

there might be a biological pathway [6]. 

Patients with Hodgkin lymphoma who have 

received radiation therapy represent a high-

risk group for heart failure, developing 

arrhythmias, ischemic heart disease, and 

congestive heart failure [7]. Another study 

found that in patients undergoing 

chemotherapy for non-Hodgkin lymphoma, 

especially with anthracyclines, 

cardiovascular risk is increased [8]. With 

increased survival, attention to the adverse 

effects of treatments received during cancer 

becomes increasingly important [9]. 

Heart rate variability (HRV) is a noninvasive 

biomarker of health that reflects vagal 

activity and it may be a useful test for 

autonomic imbalance [10,11]. It results from 
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interaction between the autonomous 

nervous system and the cardiovascular 

system. [12] 

Vagal nerve activity is very strongly 

correlated with HRV [13] and it is an 

independent predict prognosis after 

myocardial infarctions [14] and in cancer 

[15].  

No HRV-related studies have been found in 

patients with non-Hodgkin lymphoma. This 

is why the objective of this descriptive study 

is to compare, by controlling the 

confounding variables, the HRV of 

lymphoma survivors after their first year of 

treatment completion with those of healthy 

subjects. 

Materials and Methods 

Subjects 

A descriptive observational study was 

conducted that included 16 non-Hodgkin 

lymphoma survivors and 16 healthy controls 

matched by age and sex. Short-term vagal 

tone was evaluated with a three-channel 

Holter device, and the time and frequency 

domains were analyzed to evaluate cardiac 

autonomic balance. The patients were 

recruited from the oncology department of 

the Spanish hospital Virgen de las Nieves in 

Granada, and the healthy controls matched 

by age and sex were recruited from the 

general community. Inclusion criteria were a 

primary diagnosis of non-Hodgkin 

lymphoma cancer (Grades I-IIIa), age 

between 18 and 65 years, and the primary 

part of cancer treatment (surgery, 

chemotherapy, radiation therapy, and/or 

immunotherapy) having been completed 6 

months to 1 year earlier. Exclusion criteria 

for this study were the presence of 

metastasis and/or active cancer, history of 

cardiovascular disease, and administration 

of medications known to alter vagus nerve 

activity. The contact procedure was 

telephone. Once the patients were cited, the 

informed consent document was signed, 

their medical history was completed, a 

questionnaire was completed for 

epidemiological data, and the procedure of 

obtaining HRV was started. 

HRV Measurements 

The Holter device (NoravHolter DL 800, 

Braemar, Burnsville, MN, USA) and analysis 

through NH300 Software (Norav, v. 2.70) 

were used. The variables that collect the 

time domain and heart rate were evaluated 

in the short term. The participants adopted 

a supine position for 10 minutes in a room 
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with a temperature of 22–25 C, without 

external stimulation. ECG signals were 

acquired using a Holter device for 5 minutes 

and a modified lead channel II system. 

HRV was calculated from ECG records as the 

time interval between consecutive 

heartbeats (RR interval). In the time domain, 

we analyzed the standard deviation of the 

average from normal-to-normal interval 

(NN) (SDNN), the square root of the mean of 

the differences squared of successive NN 

intervals (RMSSD), and the number of all NN 

intervals divided by the maximum of all NN 

intervals (HRV Index). The main spectral 

components analyzed in the frequency 

domain were the low frequency band (LF) 

(0.04–0.15 Hz), as sympathetic and 

parasympathetic measure, occupations; 

high frequency band (HF) (0.15–0.40 Hz), 

associated with vagal-parasympathetic 

activity; and the LF/HF ratio, indicating 

sympathovagal equilibrium. We followed 

the recommendations from the working 

group of the European society of cardiology 

and the American Society of Stimulation and 

Electrophysiology (Task Force, 1996) [16]. 

Statistical Analysis 

The results were expressed through means 

with standard deviation for continuous 

variables and as percentages for categorical 

variables. A confidence interval of 95% was 

obtained. Parametric and non-parametric 

tests were applied after the Shapiro–Wilk 

test to verify the normal distribution of the 

data. When necessary, the data were 

logarithmically transformed to achieve 

homogeneity of variances. Unidirectional 

analysis of variance (ANCOVA) was used with 

the group (healthy and lymphoma) as and 

between subjects. 

The variables of heart rate, SDNN, RMSSD, 

HRV index, HF, LF, and HF/LF ratio were 

evaluated considering the following 

covariates: age, studies, marital status, 

work, smoking, alcohol consumption, 

menopause, height, weight, and body mass 

index (BMI). IBM-SPSS 26.0 was used for 

data analysis, and p < 0.05 in the tests was 

considered statistically significant. 

Results 

Demographic and Clinical Data 

The study sample of 32 subjects who met the 

eligibility criteria comprised of 19 females 

(59.4%) and 13 males (40.6%), the vast 
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majority were Caucasians (96.9%) with a 

mean (SD) age of 43.13 (7.14) years. 

The mean BMI in the group of survivors was 

25.81 (5.66), which did not differ 

significantly from that of the healthy 

subjects, 24.69 (3.50). The consumption of 

tobacco was higher with the healthy group, 

of which 56.3% of them smoked, contrary to 

the lymphoma group, 62.6% of which were 

non-smokers. Of the lymphoma group, 

68.8% did not consume alcohol while, in the 

healthy group, 56.3% did not consume 

alcohol. The statistically significant 

differences between groups were 

educational level and occupational status, 

with higher educational levels (68.8%) and 

more frequent employment (87.5%) in 

healthy subjects, versus 18.8% and 12.5%, 

respectively, in the lymphoma survivors’ 

group (Table 1). 
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The dominant type of treatment was 

chemotherapy, used in 75% of cases. 

Combination radiation therapy and 

chemotherapy was used in 6%, and 

combination immunotherapy and 

chemotherapy in 19%. The most frequent 

chemotherapy administered in 80% of cases 

was a regimen of four drugs known as 

“CHOP”: cyclophosphamide, doxorubicin, 

vincristine and prednisone The CHOP 

treatment plus the monoclonal antibody 
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rituximab, known as “R-CHOP”, was 

administered in 20% of cases. 

Regarding transplants, 87.5% of patients 

received none, compared to 6% who 

received auto transplantation and another 

6% who received allotransplantation. 

Among patients, stage VI disease was 

predominant in 37.5% of cases (Table 2). 
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HRV Analysis 

HRV analysis revealed no significant values 

between the lymphoma survivors’ group and 

the healthy subjects in HRV index (p = 0.859). 

(Table 3).  

Significant differences were found between 

groups in the time domain: RMSSD (F = 9.74, 

p = 0.004) and SDNN (F = 6.25, p = 0.018). In 

the frequency domain parameters, the 

results were not significant: LF (F = 1.94, p = 

0.17), HF (F = 0.35, p = 0.55), and LF/HF ratio 

(F = 3.07, p = 0.09). 

There were statistically significant 

differences between groups when 

controlling for covariates like height (RMSSD 

p = 0.001; SDNN p = 0.003), weight (RMSSD 

p = 0.021; SDNN p = 0.002), BMI (RMSSD p = 

0.027; SDNN p = 0.002), occupational status 

(RMSSD p = 0.045; SDNN p = 0.015), and 

tobacco (RMSSD p = 0.029; SDNN p = 0.001), 

and educational level (p = 0.000), alcohol (p 

= 0.032), and menopausal status (p = 0.002) 

for SDNN values. In the 

same way, the type of treatment (RMSSD p 

= 0.041) and the type of medical transplant 

(RMSSD p = 0.047; SDNN p = 0.009) 

influenced HRV parameters. The RMSSD 

values in combination chemotherapy and 

immunotherapy treatment were higher 

(49.08 ± 17.41) than in chemotherapy (26.76 

± 3.27) or a combination of radiation therapy 

and chemotherapy (23.13 ± 0.00) 

treatments. The allotransplant patients 

showed higher scores (SDNN = 54.14 ± 0.00; 

RMSSD= 52.90 ± 0.00) than non-transplant 

(SDNN = 38.18 ± 3.73; RMSSD= 29.79 ± 4.63) 

or auto transplant patients (SDNN = 34.80 ± 

0.00; RMSSD= 21.48 ± 0.00). 
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Discussion 

The main finding in this study was the 

presence of autonomic imbalance in non- 

Hodgkin lymphoma survivors during their 

first year after completing treatment 

compared to healthy paired subjects, 

evidenced by the lower values of time 

domain measures in heart rate variability 

(SDNN and RMSSD). This imbalance could be 

related to either the cancer treatment 

received or remnants of the cancer itself in 

the survival stage and lifestyle (problems 

with cholesterol, blood pressure, obesity, 

among other factors) [17]. Based on the 

evidence, we estimate that approximately 

30 to 50% of deaths caused by cancer could 

be avoided if risk factors such as tobacco 

consumption, low dietary consumption of 

healthy foods such as fruit and vegetables, 

and excess alcohol consumption, among 

others, had been modified or prevented 

[18]. One study found that among breast 

cancer patients treated with chemotherapy 

who were obese, there was a relationship 

between cardiovascular problems and 

obesity [19]. The influence of these factors is 

beyond the scope of this study, but deserves 

further research in the future in order to 

prevent possible factors that could affect the 

survival of this population. 

In consonance with the evidence presented 

above, our study found an influence of 

covariates such as height, weight, BMI, 

occupational status, tobacco, educational 

level, alcohol and menopausal status as 

factors significantly affecting the time 

domain values comparing non-Hodgkin 

lymphoma survivors with healthy subjects. 

This may reinforce the previous evidence 

stating the risk factors in cancer deaths, 

although it has shown the lifestyle, genetic 

or psychological state influence on HRV [20] 

mainly HRV reflects the cardiac vagal tone 

[21]. This could be the significant difference 

between healthy groups and those with non-

Hodgkin lymphoma cancer. In terms of 

cancer survival, a study shows how cancer 

survivors are more likely to have 

cardiovascular risk factors, such as excess 

bodyweight and hypertension, compared to 

healthy patients [22]. Following this line of 

research, another study found a high 

incidence of cardiovascular disease in 

patients with breast cancer, lung cancer, and 

non-Hodgkin lymphoma compared to the 

healthy population. Patients with pre-

existing cardiovascular problems did worse 
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compared to cancer patients without any 

heart disease over time [23]. 

Our findings show a significant difference 

between groups in terms of time domain in 

heart rate variability (HRV), thus 

demonstrating a sympathovagal imbalance. 

This connects with previous studies, where, 

in the first year of survival, patients with 

breast cancer obtained high HRV values [24]. 

Further research on HRV in cancer patients is 

needed to establish its potential for clinical 

follow-up in this population. Based on the 

results of a previous meta-analysis, HRV is a 

viable noninvasive tool for assessing 

prognoses in cancer patients [25]. 

We recognize that there are some 

limitations to this study. First, the time taken 

to measure HRV was 5 min instead of a 24 h 

observation. However, the Task Force of the 

Union Society of Cardiology and the 

American Society of Stimulation and 

Electrophysiology (1996) recommends the 

short-term method of measuring HRV as it is 

the most commonly used non-invasive 

approach in cancer patients. Second, 

breathing rhythm was not controlled, 

suggesting that simultaneous measurement 

of respiratory rates may provide important 

additional results in resting HRV [26]. Finally, 

the small sample size and the uncommon 

gender (female) and mean age (43) of our 

population, limits the interpretation and the 

extrapolation of HRV results. Studies with 

large samples and a typical mean of age and 

sex within this population are required to 

establish references in cancer survivors and 

determine that the usefulness of HRV in the 

monitoring of cardiovascular health in 

patients with non-Hodgkin lymphoma 

cancer. This would greatly help to use non-

pharmacological therapies such as 

meditation or qigong in combination with 

traditional medicine to correct the balance 

of the autonomic nervous system and 

further improve the prognosis of non-

Hodgkin lymphoma survivors [27]. 

Conclusions 

Thus, the sample size of studied patient is 

too small to extrapolate a conclusion to a 

bigger population. Heart rate variability 

values were lower in non-Hodgkin 

lymphoma survivors in the first year after 

treatment than in healthy controls, 

suggesting a sympathovagal imbalance 

compared to healthy paired subjects. 
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STUDY III. Effect of a 16-Session Qigong Program in Non-Hodgkin Lymphoma 

Survivors: A Randomized Clinical Trial 

ABSTRACT 

Purpose: The treatment associated with 

non-Hodgkin lymphoma patients may cause 

adverse effects on their physical and 

psychological condition. The aim of this 

study is to detect the response to an eight-

week, 16-session, 60-min presential Qigong 

program in anxiety, depression and vagal 

nerve activity alongside a control group.  

Materials and Methods: A randomized 

controlled clinical trial was managed. 

Randomization was carried out by 

generating a numerical sequence of three 

cycles through the software EPIDAT 4.1. 

Numbers were placed in sealed opaque 

envelopes for assignment to the different 

groups.  

Results: Anxiety levels were substantially 

decreased in the experimental group, with a 

large effect size (F = 30.38, p < 0.00). 

Depression levels had an improvement in 

the experimental group in contrast to the 

control group, reaching statistical 

significance (F = 19.19, p < 0.00). Heart Rate 

Variability unveiled significant results in 

terms of between-group differences, with a 

large effect size in the HRV Index (F = 15.80, 

p < 0.00), SDNN (F = 8.82, p < 0.00), and 

RMSSD (F = 6.72, p < 0.01) in the time 

domain, and a medium effect size in the HF 

(F = 9.78, p < 0.003), LF (F = 9.78, p < 0.00), 

and LF/HF Ratio (F = 18.44, p < 0.00) in the 

frequency domain, which were all bettered 

in the experimental group, after the Qigong 

program. 

Conclusions: Qigong therapy can be an 

effective therapeutic activity in consonance 

with traditional medicine to improve 

psychological health and autonomic nervous 

system balance in non-Hodgkin lymphoma 

survivors. 
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Introduction 

Cancer is a broad group of illnesses that can 

start in practically any organ or tissue of the 

body when abnormal cells grow 

uncontrollably, breaching adjacent parts of 

the body or escalating to other organs [1]. 

Non-Hodgkin lymphoma had 544,352 new 

cases worldwide in 2020 in both genders 

according to the world health organization in 

the category of global hematic cancers. It 

ranks in the eleventh position among other 

types of cancers in 2020. In terms of its 

fatality rate, non-Hodgkin lymphoma cancer 

had 259,793 cases in 2020 in both genders 

worldwide [2]. 

In Spain, in 2020, non-Hodgkin lymphoma 

within blood cancers, was one of the highest 

diagnosed, being in the top nine positions. 

The estimated number of cases in Spain in 

2020 was 66,733 [3]. Mortality from this 

tumor has reduced since the late 1990s, at a 

rate of 3% less mortality each year, showing 

a clear advancement in the efficiency of 

treatments [4]. 

The conventional medical treatments for 

non-Hodgkin lymphoma are chemotherapy 

and mother cells or bone marrow 

transplants [5]. These therapies may have 

high inimical consequences such as anxiety, 

depression, the loss of physical health, and a 

high risk of heart failure; these difficulties 

lead to a deteriorating quality of life [6]. 

Advances in the biomedical field have made 

improvements in the understanding of the 

origin of various cancers, along with 

treatments and prevention strategies [7]. 

Prevention is necessary in order to avoid 

possible risks in the development of cancer 

in general, including a good diet, exercise, 

and good sleep quality. 

However, those patients who are already 

diagnosed need a treatment strategy to 

mitigate the symptoms of their cancer or its 

treatment. Symptoms may also include an 

imbalance in the autonomic nervous system, 

which is integrated by the sympathetic and 

parasympathetic nervous systems [8]. These 

are in addition to the vagus nerve 

responsible for the regulation of mood 

status, the immune system and heart rate 

[9]. Heart rate variability is the synergy 

between the autonomic nervous system and 

the cardiovascular system, which serves as a 

noninvasive biomarker of health [10]. 

Diminished heart rate variability (HRV) has 

been noted to be related to cardiac 

autonomic dysfunction [11]. 
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Previous studies have shown an association 

between non-Hodgkin lymphoma and low 

HRV [12], which could be caused by the 

conventional medical treatment. 

Complementary and integrative medicine 

treatments, including physical activity, 

yoga/Tai Chi, and meditation, in addition to 

traditional oncology treatment, may have a 

beneficial influence on psychological 

affliction, anxiety, pain, fatigue, and sleep 

disruption, leading to a bettered QoL in 

cancer patients [13]. In addition to the 

activities mentioned before, another mind–

body exercise that is becoming popular is the 

Qigong. Qigong was originally developed in 

China, and is deeply rooted in traditional 

Chinese medicine. It involves a collection of 

precise and placid movements, and 

integrates the regulation of the breath and 

body control [14]. Studies have shown the 

benefits of practicing Qigong, improving 

fatigue, sleep quality, anxiety, depression 

and cardiotoxicity in cancer patients and 

non-Hodgkin lymphoma [14–16]. 

To our best knowledge, presently, there is no 

Qigong study that has targeted survivors 

with non-Hodgkin lymphoma for the 

betterment of patient heart rate variability 

(HRV), anxiety and depression outcomes. 

Therefore, the aim of the present study was 

to detect the effects of an eight-week 

presential Qigong program of 60 min on 

psychological parameters and vagal nerve 

activity with regard to non-Hodgkin 

lymphoma, and to compare the results with 

a control group that did not participate in 

the program. 

Materials and Methods 

Study Design 

A randomized, single-blinded, controlled 

trial was conducted on non-Hodgkin 

lymphoma survivors. Randomization was 

carried out by generating a numerical 

sequence of 3 cycles through the software 

EPIDAT 4.1. The numbers were placed in 

sealed opaque envelopes for assignment to 

the different groups. Informed consent was 

collected from all of the candidates in the 

study, which was authorized by the local 

research ethics committee (CEI-GRC-9) and 

ensued the principles of the Declaration of 

Helsinki. The trial protocol is registered at 

ClinicalTrials.gov (NCT04701554). 

Setting and Selection of the Participants 

Patients from the Oncology Unit in the 

University Hospital Virgen de las Nieves in 
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the province of Granada city was reached by 

the researchers face-to-face, by telephone, 

and by social media (Facebook, Instagram 

and Twitter). The inclusion criteria were a 

primary diagnosis of non-Hodgkin 

lymphoma cancer (Grades I–IIIa), being of 

any gender, being 18 years old or older, and 

having completed the primary section of 

traditional cancer treatment 

(chemotherapy, radiotherapy, surgery 

and/or immunotherapy) previously within 6 

months to 1 year. The exclusion criteria for 

this study were the existence of metastasis 

and/or active cancer, a history of 

cardiovascular disease, and taking 

medications known to alter vagus nerve 

activity. Randomization was used to allocate 

the patients to the control or intervention 

groups. The flow of the participants through 

the study is shown in Figure 1. A single 

researcher (K.V.-R.) reached the participants 

by telephone, in order to collect 

epidemiological data related to their medical 

history and demographic characteristics, 

including their age, gender, race, social 

status, education level, occupation, alcohol 

and smoking customs, menopause status, 

type of cancer treatment, transplantation 

situation, cancer stage, weight, and height. 

Control Group 

The control group obtained advice on 

healthy habits, physical activity and dietary 

suggestions. 

Experimental Group 

The experimental group took part in the 

Qigong course over an interim of 2 months, 

for 16 sessions, with a total of 16 h. 

Qigong Training Program 

A meditation coach with more than a decade 

of knowledge ran a Qigong program at the 

Wudang Shan Center in Granada city. The 

non-Hodgkin survivors had an initial 

encounter with the instructor to talk about 

the Qigong program, emphasizing the 
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concentration techniques, coordinated 

musculoskeletal movements, and 

diaphragmatic breathing. 

Over an eight-week period, two times a 

week, 60-min sessions—for a total of 16 h—

were conducted each Tuesday and Friday in 

the afternoon. Ultimately, the objective was 

to learn how to focus attention on the 

breathing techniques and improving physical 

function. 

Each 60-min session started with a 

confirmation sheet, and a brief consultation 

session of about 10 min to answer questions 

related to the Qigong practice. This was 

followed by 20 min of mild elongation and 

body motion in standing postures to trigger 

the body along the energy channels, and 10 

min of motion in a seated posture (a Nei 

Yang Gong exercise for inner nurture, 

relaxing the head, neck, shoulders, waist, 

lower back, legs, and feet, and imagining an 

inner smile while in this posture). This 

concluded with 20 min of meditation, 

including breathing exercises, starting with 

abdominal breathing, chest breathing to 

bring energy regulation, relaxation, and the 

feeling of the Qi (vital energy). The 

researcher (K.V.-R.) reached the candidates 

weekly, by telephone, to send the 

participants reminders of their Qigong 

practices. 

Sample Size Calculation 

In order to estimate the sample size for 

statistical power, the EPIDAT 4.1 software 

(Xunta de Galicia, Santiago, Spain) was used. 

This was 80% with a 5% level of significance, 

based on formerly divulged data [14]. A 

margin sample size of 20 individuals per 

group was determined. 

Outcome Measures 

The data collection took place between 

week zero and the eighth week after the 

Qigong program. Both data collections were 

carried out by a single researcher (K.V.-R). 

Hospital Anxiety and Depression Scale 

(HADS) Score 

This authorized self-administered 

questionnaire is intended to detect the 

potential existence of anxiety and 

depression. It contains 14 items that equally 

measure anxiety and depression, with 

responses on a 4-point Likert scale (0–3); the 

responses are related to how the patient felt 

in the previous week [17]. 
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Short-Term HRV 

The participants first lay reclined in a quiet 

room (22–25 C) for 10 min of cessation with 

normal breathing timed by a 0.2 Hz 

metronome. ECG signals were then acquired 

for 5 min using a Holter monitor with a fitted 

shunt channel II system (Norav Holter 

NR302, Braemar, Brunsville, MN, USA). 

Heart Rate Variability was computed from 

ECG recordings as the time interval between 

successive heart beats (RR interval). The 

following time-domain parameters were 

determined: the standard deviation of the 

mean normal-to-normal (NN) interval 

(SDNN), the square root mean square 

differences of successive NN intervals 

(RMSSD), and the number of all NN intervals 

divided by the maximum of all NN intervals 

(HRV index). The following spectral 

components were determined in the 

frequency domain: the low-frequency (LF) 

band (0.04–0.15 Hz), as a measure of 

sympathetic and parasympathetic activities; 

the high-frequency (HF) band (0.15 to 0.40 

Hz), which is associated with vagal-

parasympathetic activity; and the LF/HF 

ratio, which indicates sympathovagal 

balance. Spectral analysis was performed 

with the NH301-4 software (Norav, version 

2.70), using fast Fourier transform 

algorithms. All of this procedure followed 

the recommendations of the Task Force of 

the European Society of Cardiology and the 

North American Society of Pacing and 

Electrophysiology, as published by 

Kuppussamy (2020) [18,19]. 

Statistical Analysis 

For the statistical analysis, IBM-SPSS 26.0 

was used. The results were defined as means 

with standard deviations for continuous 

variables, and percentages with 95% 

confidence intervals for categorical 

variables. t-tests and chi-square tests were 

performed for the continuous and 

categorical variables’ between-group 

differences at the baseline. The Shapiro–

Wilk test was used to verify the data 

distribution normality. An ANCOVA test was 

performed to measure possible influences 

between covariates and baseline variables 

during the pre- and post-interventions, 

including the control and experimental 

groups. 

Results 

Initially, fifty patients enrolled in this study, 

and eleven survivors didn’t finalize the 

program. This left a final sample of 39 non-
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Hodgkin survivors, with 19 females and 20 

males, with a mean (SD) age of 44.49 (10.60) 

years, a mean height of 170.21 (8.22) cm, a 

mean weight of 65.55 (9.06) kg, and 

therefore a mean BMI of 24.75 (4.21) kg/m2. 

All of the candidates except one were 

Caucasian, 51.3% were married, 48.7% had 

completed middle education, 43.6% were 

unemployed, 69.2% were non-smokers, 

66.7% did not consume alcohol, 43.6% were 

in cancer stage II, 74.4% received 

chemotherapy, and only two patients had 

received transplants (Allotransplant). The 

only statistically significant difference in the 

above variables among the experimental (n 

= 20) and control (n = 19) groups was in the 

BMI, with a higher index in the control group 

versus the experimental group (Table 1). 
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In the experimental group, the anxiety levels 

were substantially decreased, with a large 

effect size (F = 30.38, p < 0.00) (Table 2). The 

depression levels had an improvement in the 

experimental group in contrast to the 

control group, reaching statistical 

significance (F = 19.19, p < 0.00). Heart Rate 

Variability unveiled significant results in 

terms of between group differences, with a 

large effect size in the HRV Index (F = 15.80, 

p < 0.000), SDNN (F = 8.82, p < 0.00), and 

RMSSD (F = 6.72, p < 0.01), in the time 

domain, and a medium effect size in the HF 

(F = 9.78 p < 0.00), LF (F = 9.78 p< 0.00), and 

LF/HF Ratio (F = 18.44 p < 0.00) in the 

frequency domain, which were all bettered 

in the experimental group, after the Qigong 
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program (Table 2). Covariates had no 

influence on these results. 

Discussion 

To our understanding, this is the first 

controlled trial to evidence the progression 

of the cardiovascular balance and 

psychological health of non-Hodgkin 

survivors after an eight-week Qigong 

program of 60 min per session twice a week 

(16 sessions in total), in contrast to a control 

group. Once the program ended, the non-

Hodgkin lymphoma survivors demonstrated 

a decrease in anxiety and depression, and 

higher heart rate variability markers. 

All of these compiled data add weight to past 

studies that demonstrated the effectiveness 

of complementary therapies by improving 

the heart rate variability in cancer survivors 

[16]. Regarding mental health, including 

anxiety and depression, other study 

emphasized the use of meditation therapies 

like mindfulness, which lowered these 

parameters in cancer patients [20]. It was 

previously found that an eight-week Qigong 

program reduced anxiety and depression in 

breast cancer survivors [15]. This confirmed 

that with traditional medical treatment and 

complementary therapies, patients can 

reduce their levels of anxiety and 

depression, and better their cardiovascular 

balance caused by the stress of the disease 

itself or the impact of medical treatments in 

the patients. 

Moreover, past studies have shown that 

vagal activity in cancer patients tends to be 

impaired in comparison to healthy people 

[21]. Additionally, a previous case-controlled 

study described the cardiovascular 

imbalance in breast cancer survivors 

compared to gender-matched controls [22]. 

This difference might be explained by the 

emotional distress associated with the 

cancer [23]. In a recent published meta-

analysis, it was shown that lymphoma 

patients are liable to suffer anxiety, mainly 

due to the remission stage of their disease or 

caused by the treatment itself [24]. This can 

explain the studies showcasing the fact that 

people are turning to non-pharmacological 

and non-conventional interventions [21] to 

battle the mental outcomes and physical 

problems that cancer diseases might cause. 

Our results indicated that our non-Hodgkin 

survivors had reduced anxiety and 

depression levels after the Qigong sessions; 

this is in consonance with a previous study 

showing that an intervention with medical 
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Qigong led to better mood status, 

specifically decreasing the anxiety and 

depression in cancer patients [25]. In the 

present research, the existence of anxiety 

correlated with a lower HRV value. Another 

significant finding is that a correlation 

between depression and HRV was present: 

the higher the depression, the lower the HRV 

values, confirming the relationship between 

good mental health and HRV. In the time 

domain, the SDNN, RMSSD, and HRV index 

values were substantially larger after the 

Qigong program, in comparison to controls 

who didn’t participated. Similar findings 

were reported in previous studies with 

cancer patients and a mindfulness therapy 

[20]. 

The positive effects of Qigong therapy 

regarding the improvement of mental health 

and HRV were previously described [14–

16,26]. However, this is the first controlled 

clinical trial that demonstrated the 

improvement of psychological health and 

cardiovascular balance produced by a 

Qigong program in lymphoma patients, with 

a significant reduction in anxiety and 

depression, and an improvement in heart 

rate variability values. 

Some study limitations that need to be 

included are, firstly, the sample size of the 

subjects, which reduces the extent to which 

the results can be extrapolated. The follow-

up was quite short, and it is unknown 

whether the patients followed the 

therapeutic practice alone. The ethnicity 

was, in the majority, Caucasian in both 

groups; given the high diversity of ethnicities 

in Spain, the sample should have been more 

diverse. We should finalize with the 

stipulation that a larger sample size might 

confirm the improvement, such that the 

results can be extrapolated to a bigger 

population in future research. 

Conclusions 

An eight-week Qigong program of 60 min per 

session twice a week with a total of 16 

sessions might be an effective way to 

improve the psychological health and 

cardiovascular balance in non-Hodgkin 

lymphoma survivors. This would work by 

reducing anxiety, depression, and heart rate 

variability parameters. Future clinical trials 

are assured to certify the effectiveness of a 

Qigong program to improve the quality of 

life of non-Hodgkin lymphoma survivors. 
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LIMITACIONES GLOBALES 

Esta Tesis Doctoral presenta una serie de 

limitaciones que se fueron planteando a lo 

largo de los diferentes estudios propuestos. 

Las mismas se han mencionado con 

anterioridad, pero es necesario resumirlas 

en este apartado para que los resultados 

sean apreciados en este ámbito.  

Primeramente, la revisión sobre la 

prevalencia de ansiedad en pacientes con 

linfoma, la mayoría de los estudios utilizaron 

el HADS para los pacientes. Esta prueba se 

realiza en un formato que es universal, a 

cualquier tipo de población, sin embargo, no 

toma en consideración aspectos específicos 

de esta enfermedad. Será interesante tener 

una adaptación de este cuestionario con 

aspectos de ansiedad Hodgkin y No Hodgkin. 

Si tal adaptación es posible, los futuros 

investigadores podrán concluir 

preocupaciones más detalladas sobre la 

ansiedad en pacientes Hodgkin y no 

Hodgkin. Otra limitación fue el idioma, ya 

que solo utilizamos revisiones escritas en 

inglés, otros estudios podrían incluir 

características similares utilizadas en este 

estudio; así ayudarnos a ampliar el tamaño 

de la población utilizada en este análisis. Se 

necesita investigación adicional para 

recopilar más información sobre estas 

variables que no se consideraron, para saber 

qué otros factores desencadenan la 

ansiedad entre los pacientes. 

Respecto al estudio descriptivo de la 

variabilidad de la frecuencia cardiaca en 

pacientes con linfoma Reconocemos que 

existen algunas limitaciones en este estudio. 

En primer lugar, el tiempo necesario para la 

medida HRV fue de 5 min en lugar de una 

observación de 24 h. Sin embargo, el Grupo 

de Trabajo de la Unión Sociedad de 

Cardiología y Sociedad Americana de 

Estimulación y Electrofisiología (1996) 

recomienda el método a corto plazo para 

medir la HRV, ya que es el más utilizado 

método no invasivo en pacientes con cáncer. 

En segundo lugar, no se controló el ritmo de 

la respiración, lo que sugiere que la medición 

simultánea de las frecuencias respiratorias 

puede proporcionar resultados adicionales 

en la VFC en reposo [26]. Finalmente, el 

pequeño tamaño de la muestra y el poco 

común género (femenino) y edad media (43) 

de nuestra población, limita la 

interpretación y la extrapolación de los 

resultados de HRV. Estudios con muestras 

grandes y una media típica de edad y sexo 
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dentro de esta población son necesarios 

para establecer referencias en 

sobrevivientes de cáncer y determinar que la 

utilidad de la HRV en el seguimiento de la 

salud cardiovascular en pacientes con cáncer 

de linfoma no Hodgkin. Esto sería de gran 

ayuda para el uso no farmacológico terapias 

como la meditación o el Qigong en 

combinación con la medicina tradicional 

para corregir el equilibrio del sistema 

nervioso autónomo y mejorar aún más el 

pronóstico de no sobrevivientes de linfoma 

de Hodgkin [27]. 

Concluyendo con el estudio aleatorizado 

controlado del efecto del Qigong en 

supervivientes con linfoma, algunas 

limitaciones del estudio que es necesario 

incluir son, en primer lugar, el tamaño de la 

muestra de los sujetos, lo que reduce el 

grado de extrapolación de los resultados. el 

seguimiento fue bastante breve, y se 

desconoce si los pacientes siguieron la 

práctica terapéutica solo. La etnia fue, en su 

mayoría, caucásica en ambos grupos; dada la 

gran diversidad de etnias en España, la 

muestra debería haber sido más diversa. 

Debemos finalizar con la estipulación de que 

un tamaño de muestra más grande podría 

confirmar la mejora, de modo que el los 

resultados pueden extrapolarse a una 

población más grande en futuras 

investigaciones. 
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FUTURAS LÍNEAS DE INVESTIGACIÓN 

A partir de los resultados obtenidos en 

esta Tesis Doctoral, se plantean 

diferentes líneas de investigación, 

dirigidas a mejorar la calidad de vida 

de los pacientes con linfoma, 

ayudando con la prevención de las 

secuelas provocadas por los 

tratamientos oncológicos actuales.  

- Describir las características

físicas y psico-neuroendocrino-

inmunológicas de los pacientes

con linfoma tras finalizar el

tratamiento coadyuvante.

Añadiendo biomarcadores

como la saliva para medir los

niveles de cortisol, el cual es un

índice clave para analizar el

estrés en los pacientes.

- Incluir pacientes con linfoma

Hodgkin con el fin de ampliar el

conocimiento de si el Qigong 

puede ser de ayuda para 

mejorar también las secuelas 

del tratamiento oncológico en 

esta población.  

- Un programa longitudinal

donde se vean los efectos a

largo plazo de el Qigong en los

pacientes con linfoma,

motivando a los pacientes que

lo practiquen de forma

independiente y rutinario.

- Facilitar la práctica del Qigong a

través de una aplicación móvil

que motive a los pacientes el

poder realizar los ejercicios en

su propio hogar. Así con esto,

cumplimos con el objetivo

anterior de lograr que hagan el

Qigong de forma independiente

y rutinaria.
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CONCLUSIONES 

Conclusiones Generales 

Esta Tesis Doctoral Internacional presenta una 

solución a los pacientes con linfoma en 

complemento con el tratamiento oncológico 

tradicional para combatir las secuelas 

presentadas por los tratamientos oncológicos. 

De igual manera, este programa presentó un 

beneficio psicológico, ayudando en la ansiedad y 

depresión de los supervivientes de linfoma, en 

adición, a una mejoría a nivel cardiovascular.  Los 

resultados de este programa presencial 

muestran un beneficio a nivel general de la 

calidad de vida de estos pacientes.  

Conclusiones Especificas 

Sección I: Evaluación de las secuelas del 

tratamiento oncológico sobre el aspecto 

psicológico del paciente con linfoma. 

Los pacientes Hodgkin y No Hodgkin son 

vulnerables a problemas de ansiedad. La 

prevalencia de este aspecto psicológico, 

puede no parecer alarmante; sin embargo, 

muchos pacientes con esta enfermedad 

pueden estar en riesgo de desarrollar este 

rasgo. La razón principal por la que la 

ansiedad estaba entre los pacientes era por 

el miedo a recaer en el cáncer nuevamente. 

La mayor parte de la recopilación de datos 

fue para evaluar posibles formas de crear 

una intervención o para identificar 

predictores de ansiedad en los 

sobrevivientes. El efecto de la ansiedad 

durante el período de supervivencia o el 

tratamiento que el paciente está realizando, 

sobre una base psicológica, resalta la 

importancia en la atención del cáncer de 

centrarse en los aspectos que 

psicológicamente pueden afectar al paciente 

durante su período con esta enfermedad.  

Sección II: Evaluación de las secuelas del 

tratamiento oncológico sobre la 

cardiotoxicidad en pacientes con linfoma. 

Por lo tanto, el tamaño de la muestra de los 

pacientes estudiados es demasiado pequeño 

para extrapolar una conclusión a una 

población más grande. Los valores de 

variabilidad de la frecuencia cardíaca fueron 

más bajos en los sobrevivientes de linfoma 

no Hodgkin en el primer año después del 

tratamiento que en los controles sanos, lo 

que sugiere un desequilibrio simpatovagal 

en comparación con sujetos sanos 

emparejados. 

Sección III: Terapias complementarias como 

herramienta para la prevención de secuelas 
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psicológicas y cardiacas en pacientes con 

linfoma. 

Un programa de Qigong de ocho semanas de 

60 minutos por sesión dos veces por semana 

con un total de 16 sesiones podría ser una 

forma efectiva de mejorar la salud 

psicológica y el equilibrio cardiovascular en 

los sobrevivientes de linfoma no Hodgkin. 

Esto funcionaría al reducir la ansiedad, la 

depresión y los parámetros de variabilidad 

de la frecuencia cardíaca. Se asegura que 

futuros ensayos clínicos certifiquen la 

efectividad de un programa de Qigong para 

mejorar la calidad de vida de los 

sobrevivientes de linfoma no Hodgkin. 
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CONCLUSIONS  

General Conclusions 

This International Doctoral Thesis presents a 

solution for patients with lymphoma in 

addition to traditional oncological treatment 

to combat the sequelae presented by 

oncological treatments. Similarly, this 

program presented a psychological benefit, 

helping in the anxiety and depression of 

lymphoma survivors, in addition to an 

improvement at the cardiovascular level. 

The results of this face-to-face program 

show a general benefit in the quality of life 

of these patients. 

Specific Conclusions 

Section I: Evaluation of the consequences of 

cancer treatment on the psychological 

aspect of the patient with lymphoma. 

Hodgkin and non-Hodgkin patients are 

vulnerable to anxiety issues. The prevalence 

of this psychological aspect, may not seem 

alarming; however, many patients with this 

disease may be on risk of developing this 

trait. The mainly reason anxiety was among 

patients was because of the fear of relapsing 

into the cancer again. Most of the 

recollection of data was to screen possible 

ways on creating an intervention or to 

identify predictors of anxiety on survivors. 

The effect of anxiety during the survival 

period or the treatment that the patient is 

using, on a psychological basis, highlights the 

importance on cancer care of focusing on 

aspects that psychologically may affect the 

patient during his period with this disease. 

Section II: Evaluation of the sequelae of 

cancer treatment on cardiotoxicity in 

patients with lymphoma. 

 Thus, the sample size of studied patient is 

too small to extrapolate a conclusion to a 

bigger population. Heart rate variability 

values were lower in non-Hodgkin 

lymphoma survivors in the first year after 

treatment than in healthy controls, 

suggesting a sympathovagal imbalance 

compared to healthy paired subjects.  

Section III: Complementary therapies as a 

tool for the prevention of psychological and 

cardiac sequelae in patients with lymphoma. 

An eight-week Qigong program of 60 min per 

session twice a week with a total of 16 

sessions might be an effective way to 

improve the psychological health and 

cardiovascular balance in non-Hodgkin 

lymphoma survivors. This would work by 
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reducing anxiety, depression, and heart rate 

variability parameters. Future clinical trials 

are assured to certify the effectiveness of a 

Qigong program to improve the quality of 

life of non-Hodgkin lymphoma survivors. 
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