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Abstract 

Background: Psychological distress is a multifactorial and unpleasant 

emotional experience, involving changes in psychological, social, spiritual, 

and physical aspects, with greatly impact on the psychological and physical 

well-being of cancer patients. Compared to other cancers, lung cancer pa-

tients had the highest incidence of psychological distress. Notably, psycho-

logical distress is associated with many adverse consequences, such as 

poor treatment adherence and decreased therapeutic effectiveness. There-

fore, the use of validated tools for early and accurate detection of those at 

high risk of psychological distress from overall lung cancer patients is crit-

ical. Unfortunately, there are currently no screening tools for psychological 

distress specifically for lung cancer patients. Furthermore, the exact psy-

chosocial mechanisms of psychological distress in patients with lung can-

cer have not yet been clarified, resulting in no effective interventions to 

effectively alleviate psychological distress. 

Objectives: The current thesis aims to firstly develop a valid predictive 

tool for identifying those at high risk for psychological distress from over-

all lung cancer patients, and then to explore possible psychosocial mecha-

nisms of psychological distress in lung cancer patients, and next to further 

evaluate the role of mindfulness-based stress reduction (MBSR) in treating 

lung cancer patients, and ultimately to evaluate the efficacy of a 4-weeks 

MBSR program on psychological distress in lung cancer patients and elu-

cidate possible psychosocial mechanisms of exerting efficacy. 
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Methods: The current thesis designs seven separate studies, and various 

methods are used in different studies to achieve different objectives. Study 

1 uses cross-sectional design to collect possible risk factors of psychologi-

cal distress in lung cancer patients with the convenience sampling, and 

then uses structural equation model (SEM) and coincidence rate to de-

velop and validate predictive algorithm, respectively. Study 2 to 5 also use 

cross-sectional design to collect data on social support, mindfulness, cop-

ing style, perceived stress, self-esteem, perceived stigma, illness percep-

tion, and distress thermometer (DT), and then use correlation analysis and 

structural equation modeling to determine the influence pathways and 

magnitude between different factors. Study 6 is designed as a meta-analy-

sis, including retrieving literature published before November 2021 from 

PubMed, EMBASE, the Cochrane Library, PsycINFO, China National 

Knowledge Infrastructure (CNKI), and Wanfang databases, assessing risk 

of bias using the Cochrane risk of bias assessment tool, evaluating the effi-

cacy of MBSR in lung cancer patients by designing psychological variables 

and quality of life (QoL) as outcomes, and grading the level of evidence us-

ing the Grading of Recommendations Assessment, Development and Eval-

uation (GRADE) system. Study 7 is a single-center, single-blinded, longitu-

dinal, randomized controlled trial, which includes a four-week MBSR or a 

waiting-list group. In this study, the efficacy and mechanisms of the four-

week MBSR were evaluated by using independent sample t-test, repeated 

measure analysis of variance (ANOVA), and SEM to analyze outcome 

measures at pre-intervention (T0), the immediate post-intervention (T1), 

1 month (T2), and 3 months (T3). Statistical analyses in the first to fifth 
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studies and the seventh study were conducted using Statistical Package for 

the Social Sciences (SPSS) version 22.0 and AMOS version 21.0 (Chicago, 

IL, United States); however, statistical analyses in the sixth study were con-

ducted using RevMan 5.4 (Cochrane Collaboration, Oxford, United King-

dom) and STATA 14.0 (StataCorp, Texas, USA). 

Results: In study 1, 441 participants sent back validated questionnaires, 

and the SEM analysis showed that educational level (β = 0.151, P = 0.004), 

residence (β = 0.146, P = 0.016), metastasis (β = 0.136, P = 0.023), pain 

degree (β = 0.133, P = 0.005), family history (β = −0.107, P = 0.021), and 

tumor, node, and metastasis stage (TNM) (β = −0.236, P < 0.001) were in-

dependent predictors for psychological distress. The model built with 

these predictors showed an area under the curve of 0.693. A cutoff of 66 

predicted clinically significant psychological distress with a sensitivity, 

specificity, positive predictive value, and negative predictive value of 

65.41%, 66.90%, 28.33%, and 89.67%, respectively. The coincidence rate 

between predictive algorithm and distress thermometer was 64.63%. 

Study 2 and 3 consistently suggested that social support had significant 

direct effects on psychological distress, with a β of −0.58 in the second 

study and a β of −0.710 in the third study. Furthermore, study 2 revealed 

that confrontation coping and perceived stress partially mediated the as-

sociation between social support and psychological distress, and study 3 

illustrated that self-esteem partially mediated the relationship between 

social support and psychological distress. Study 4 revealed that mindful-

ness had a direct effect on psychological distress, reporting a β of −0.107; 
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however, and the direct association between mindfulness and psychologi-

cal distress was not detected in the fifth study. Furthermore, study 4 re-

vealed the indirect association between mindfulness and psychological 

distress through the chain mediating role of stigma and social support, and 

study 5 revealed that mindfulness indirectly influenced psychological dis-

tress through affecting illness perception alone or simultaneously affect-

ing both illness perception and perceived stress. 

Study 6 found that MBSR significantly relieved cancer-related fatigue 

(standard mean difference [SMD], −1.26; 95% confidence interval [CI], 

−1.69 to −0.82; moderate evidence) and negative psychological states 

(SMD, −1.35; 95% CI, −1.69 to −1.02; low evidence), enhanced positive 

psychological states (SMD, 0.91; 95% CI, 0.56–1.27; moderate evidence), 

and improved quality of sleep (MD, −2.79; 95% CI, −3.03 to −2.56; high 

evidence). Evidence on MBSR programs’ overall treatment effect for QoL 

revealed a trend toward statistical significance (P=0.06, low evidence). 

Study 7 demonstrated that the four-week MBSR significantly alleviated 

psychological distress (F=15.05, P<0.001), decreased perceived stigma 

(F=8.260, P=0.005), and improved social support (F=16.465, P<0.001), 

and enhanced mindfulness (F=17.207, P<0.001) compared with usual care 

at T1, T2, and T3. All variables significantly changed over time except for 

copying style (P=0.250). The changes in social support, mindfulness, and 

perceived stigma mediated the efficacy of the four-week MBSR program on 

psychological distress (β=-0.292, P=0.005; β=-0.358, P=0.005). 

Conclusions: Based on the results of seven separate studies, various 
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conclusions are drawn, which are summarized below in the order of study. 

i. Study 1 develops an easy-to-use predictive algorithm with moder-

ate accuracy, which benefits to identify patients at high risk of psy-

chological distress. 

ii. Study 2 and 3 reveal that social support may directly contribute to 

ameliorate psychological distress, or may indirectly contribute to 

ameliorate psychological distress by enhancing confrontation cop-

ing with cancer, decreasing perceived stress, and increasing self-

esteem; and study 4 and 5 unfold that mindfulness may indirectly 

alleviate psychological distress by enhancing social support, de-

creasing perceived stigma, and reducing the level of illness percep-

tion and perceived stress. 

iii. Study 6 demonstrates the positive effects of MBSR on psychologi-

cal states in lung cancer patients, implying that intervention pro-

tocols based on this approach should be recommended as a part 

of the rehabilitation program for lung cancer patients. 

iv. Study 7 shows the benefits of the four-weeks MBSR for psycholog-

ical distress, social support, mindfulness, and perceived stigma in 

lung cancer patients, and it also elucidates the mechanisms by 

which the MBSR alleviates psychological distress by improving so-

cial support, enhancing mindfulness, and decreasing perceived 

stigma, thereby providing insights into applying the MBSR to re-

duce psychological distress among lung cancer patients. 
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Key words: lung cancer; psychological distress; predictive tool; social sup-

port; self-esteem; coping style; illness perception; disease stigma; mind-
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 Resum

Antecedents:  El malestar  psicolo  gic e s una experie ncia emocional multi-

factorial i desagradable, que implica canvis en aspectes psicolo  gics, socials,

espirituals i fí sics, amb un gran impacte en el benestar psicolo  gic i fí sic dels 

malalts  de  ca ncer.  En  comparacio   amb  altres  ca  ncers,  els  pacients  amb 

ca  ncer de pulmo  tenien la incide ncia me s alta de malestar psicolo  gic. En 

particular, el malestar psicolo  gic s'associa amb moltes consequ  e ncies ad-

verses, com ara una mala adhere ncia al tractament i una disminucio  de l'e-

fica  cia terape utica. Per tant, l'u  s d'eines validades per a la deteccio  precoç 

i precisa de persones amb alt risc de patiment psicolo  gic dels pacients amb 

ca  ncer de pulmo  en general e s fonamental. Malauradament, actualment no 

hi ha eines de cribratge per a l'angoixa psicolo  gica especí ficament per als 

pacients  amb  ca  ncer  de  pulmo  .  A  me s,  encara  no  s'han  aclarit  els  me-

canismes  psicosocials  exactes  de  l'angoixa  psicolo  gica  en  pacients  amb 

ca  ncer de pulmo  , i no s'ha produí t cap intervencio  efectiva per alleujar efi-

caçment el malestar psicolo  gic.

Objectius:  La tesi actual te  com a objectiu, en primer lloc, desenvolupar 

una eina predictiva va lida per identificar aquells que tenen un alt risc de 

patiment psicolo  gic en pacients amb ca  ncer de pulmo  en general, i despre s 

explorar possibles mecanismes psicosocials de malestar psicolo  gic en pa-

cients amb ca  ncer de pulmo  i, a continuacio  , avaluar me s el paper. de la 

reduccio  de l'estre s basada en la conscie ncia (MBSR) en el tractament de 

pacients  amb  ca  ncer  de  pulmo   i,  finalment,  per  avaluar  l'efica  cia  d'un
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programa MBSR de 4 setmanes sobre malestar psicolo gic en pacients amb 

ca ncer de pulmo  i dilucidar els possibles mecanismes psicosocials d'exer-

cir efica cia. 

Mètodes: La tesi actual dissenya set estudis separats i s'utilitzen diversos 

me todes en diferents estudis per aconseguir diferents objectius. El primer 

estudi utilitza un disseny transversal per recollir possibles factors de risc 

de malestar psicolo gic en pacients amb ca ncer de pulmo  amb el mostreig 

de convenie ncia, i despre s utilitza el model d'equacio  estructural (SEM) i 

la taxa de coincide ncia per desenvolupar i validar l'algorisme predictiu, re-

spectivament. Del segon al cinque  estudis tambe  utilitzen el disseny trans-

versal per recollir dades sobre suport social, mindfulness, estil d'afronta-

ment, estre s percebut, autoestima, estigma percebut, percepcio  de la 

malaltia i termo metre de socors (DT) i despre s utilitzen l'ana lisi de correl-

acio  i l'estructura estructural. modelitzacio  d'equacions per determinar les 

vies d'influe ncia i la magnitud entre diferents factors. El sise  estudi esta  

dissenyat com una ana lisi me-ta, que inclou la recuperacio  de la literatura 

publicada abans del novembre de 2021 de PubMed, EMBASE, Cochrane Li-

brary, PsycINFO, China National Knowledge Infrastructure (CNKI) i bases 

de dades Wanfang, avaluant el risc de biaix mitjançant el risc Cochrane de 

eina d'avaluacio  del biaix, avaluant l'efica cia de MBSR en pacients amb 

ca ncer de pulmo  mitjançant el disseny de variables psicolo giques i la qual-

itat de vida (QoL) com a resultats, i classificant el nivell d'evide ncia mitjan-

çant el sistema d'avaluacio , desenvolupament i avaluacio  de les 

recomanacions (GRADE). El sete  estudi e s un assaig controlat aleatoritzat, 

d'un sol centre, cec, longitudinal i que inclou un MBSR de quatre setmanes 
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o un grup de llista d'espera. En aquest estudi, es van avaluar l'efica  cia i els

mecanismes del MBSR de quatre setmanes mitjançant la prova t de mostra

independent,  l'ana lisi  de  varia  ncia  de  mesures  repetides  (ANOVA)  i  el

modelatge  d'equacions estructurals per analitzar les mesures de resultats

abans de la intervencio  (T0), el postintervencio  immediata (T1), 1 mes (T2)

i 3 mesos (T3). Les ana  lisis estadí stiques del primer al cinque  estudis i el

sete  estudi es van realitzar mitjançant  Statistical Package for the Social Sci-

ences (SPSS) versio  22.0 i AMOS versio  21.0 (Chicago, IL, Estats Units); tan-

mateix, les ana lisis estadí stiques del sise  estudi es van realitzar mitjançant

RevMan  5.4  (Cochrane  Collaboration,  Oxford,  Regne  Unit)  i  STATA  14.0

(StataCorp, Texas, EUA).

Resultats:  En el primer estudi, 441 participants van enviar qu  estionaris

validats,  i  l'ana  lisi  SEM  va  mostrar  que  el  nivell  educatiu  (β=0,151,

P=0,004), reside ncia (β=0,146,  P=0,016), meta  stasi (β=0,136,  P=0,023), el

grau  de  dolor  (β=0,133,  P=0,005),  els  antecedents  familiars  (β=−0,107,

P=0,021)  i  l'estadi  de  tumor,  node  i  meta stasi  (β=−0,236,  P<0,001)  eren

predictors independents  de  malestar  psicolo  gic.  El  model  construí t

amb aquests predictors mostrava una a  rea  sota la corba de 0,693. Un tall

de  66  va  predir  un  malestar  psicolo  gic  clí nicament  significatiu  amb  una

sensibilitat, especificitat, valor predictiu positiu i valor predictiu negatiu

del 65,41%, 66,90%, 28,33% i 89,67%, respectivament. La taxa de coin-

cide ncia entre l'algoritme predictiu i el termo  metre de socors va ser del

64,63%.

El segon i el tercer estudi van suggerir constantment que el suport social
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va tenir efectes directes significatius sobre el malestar psicolo gic, amb un 

β de -0,58 en el segon estudi i un β de -0,710 en el tercer estudi. A me s, el 

segon estudi va revelar que l'afrontament de la confrontacio  i l'estre s per-

cebut van mediar parcialment l'associacio  entre suport social i malestar 

psicolo gic, i el tercer estudi va il·lustrar que l'autoestima mediava parcial-

ment la relacio  entre suport social i malestar psicolo gic. El quart estudi va 

trobar que la conscie ncia tenia un efecte directe sobre el malestar 

psicolo gic, informant d'un β de -0,107; tanmateix, i l'associacio  directa en-

tre mindfulness i malestar psicolo gic no es va detectar en el cinque  estudi. 

A me s, el quart estudi va revelar l'associacio  indirecta entre la conscie ncia 

i l'angoixa psicolo gica a trave s del paper mediador de la cadena de l'es-

tigma i el suport social, i el cinque  estudi va revelar que la conscie ncia va 

influir indirectament en l'angoixa psicolo gica mitjançant l'afectacio  de la 

percepcio  de la malaltia sola o simulta niament tant en la percepcio  de la 

malaltia. i l'estre s percebut. 

El sise  estudi va trobar que MBSR va alleujar significativament la fatiga rel-

acionada amb el ca ncer (difere ncia mitjana esta ndard [SMD], -1,26; inter-

val de confiança [IC] del 95%, -1,69 a -0,82; evide ncia moderada) i estats 

psicolo gics negatius (SMD, -1,35; IC del 95%, -1,69 a -1,02; evide ncia 

baixa), estats psicolo gics positius millorats (SMD, 0,91; IC del 95%, 0,56-

1,27; evide ncia moderada) i millora de la qualitat del son (DM, -2,79; 95% 

CI, -3,03 a -2,56; evide ncia alta). L'evide ncia sobre l'efecte global del trac-

tament dels programes MBSR per a la qualitat de vida va revelar una ten-

de ncia cap a la significacio  estadí stica (P=0,06, evide ncia baixa). 
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El sete  estudi va demostrar que el MBSR de quatre setmanes va alleujar

significativament el malestar psicolo  gic (F=15,05,  P<0,001), va disminuir

l'estigma  percebut  (F=8,260,  P=0,005)  i  va  millorar  el  suport  social

(F=16,465,  P<0, 001) i millora de la conscie ncia (F=17, 207,  P<0, 001) en

comparacio   amb  l'atencio  habitual  a  T1,  T2  i  T3. Totes  les  variables  van

canviar significativament amb el temps, excepte l'estil d'afrontament (P=0,250).

Els canvis en el suport social, la conscie ncia i l'estigma percebut van me-

diar  l'efica cia  del  programa  MBSR  de  quatre  setmanes  sobre  malestar

psicolo  gic (β=-0,292,  P=0,005;  β=-0,358,  P=0,005).

Conclusions:  A partir dels resultats de set estudis separats, s'extreuen di-

verses conclusions, que es resumeixen a continuacio  en l'ordre d'estudi.

i. El  primer  estudi  desenvolupa  un  algorisme  predictiu  fa  cil  d'u-

tilitzar amb una precisio  moderada, que beneficia a identificar pa-

cients amb alt risc de patiment psicolo  gic.

ii.  El  segon  i  el  tercer  estudi  revelen  que  el  suport  social  pot  con-

tribuir  directament  a  millorar  el  malestar  psicolo  gic,  o  pot  con-

tribuir  indirectament  a  millorar  el  malestar  psicolo  gic  millorant

l'enfrontament per fer front al ca  ncer, disminuir l'estre s percebut

i augmentar l'autoestima; i els estudis quart i cinque  mostren que

l'atencio   plena  pot  alleujar  indirectament  el  malestar  psicolo  gic

millorant el suport social, disminuint l'estigma percebut i reduint

el nivell de percepcio  de la malaltia i l'estre s percebut.

iii.  El sise  estudi demostra els efectes positius de MBSR en els estats
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psicolo gics en pacients amb ca ncer de pulmo , la qual cosa implica 

que els protocols d'intervencio  basats en aquest enfocament s'han 

de recomanar com a part del programa de rehabilitació per a pa-

cients amb ca ncer de pulmo . 

iv. El sete  estudi mostra els beneficis del MBSR de 4 setmanes per al 

malestar psicolo gic, el suport social, la conscie ncia i l'estigma per-

cebut en pacients amb ca ncer de pulmo , i tambe  dilucida els me-

canismes pels quals el MBSR alleuja el malestar psicolo gic millor-

ant el suport social, millorant la conscie ncia, i disminuir l'estigma 

percebut, proporcionant així  informacio  sobre l'aplicacio  de 

l'MBSR per reduir el malestar psicolo gic entre els pacients amb 

ca ncer de pulmo . 

 

Paraules clau: ca ncer de pulmo ; malestar psicolo gic; eina predictiva; su-

port social; autoestima; estil d'afrontament; percepcio  de la malaltia; es-

tigma de la malaltia; conscie ncia; estre s conservat; reduccio  de l'estre s ba-

sada en la conscie ncia; metaana lisi; model d'equacio  estructural 
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Resumen 

Antecedentes: El malestar psicolo gico es una experiencia emocional mul-

tifactorial y desagradable, que involucra cambios en los aspectos psico-

lo gico, social, espiritual y fí sico, con gran impacto en el bienestar psico-

lo gico y fí sico de los pacientes con ca ncer. En comparacio n con otros tipos 

de ca ncer, los pacientes con ca ncer de pulmo n tení an la mayor incidencia 

de angustia psicolo gica. En particular, la angustia psicolo gica se asocia con 

muchas consecuencias adversas, como la mala adherencia al tratamiento 

y la disminucio n de la eficacia terape utica. Por lo tanto, es fundamental el 

uso de herramientas validadas para la deteccio n temprana y precisa de 

aquellos con alto riesgo de angustia psicolo gica de los pacientes con ca ncer 

de pulmo n en general. Desafortunadamente, actualmente no existen her-

ramientas de deteccio n para la angustia psicolo gica especí ficamente para 

pacientes con ca ncer de pulmo n. Adema s, au n no se han aclarado los me-

canismos psicosociales exactos de la angustia psicolo gica en pacientes con 

ca ncer de pulmo n, por lo que no existen intervenciones eficaces para 

aliviar la angustia psicolo gica de manera efectiva. 

Objetivos: La tesis actual tiene como objetivo, en primer lugar, desarrollar 

una herramienta predictiva va lida para identificar a aquellos con alto 

riesgo de angustia psicolo gica en pacientes con ca ncer de pulmo n en gen-

eral, y luego explorar posibles mecanismos psicosociales de angustia 

psicolo gica en pacientes con ca ncer de pulmo n, y luego evaluar ma s a 

fondo el papel de la reduccio n del estre s basada en la atencio n plena 
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(MBSR) en el tratamiento de pacientes con ca ncer de pulmo n y, en u ltima 

instancia, para evaluar la eficacia de un programa MBSR de 4 semanas so-

bre la angustia psicolo gica en pacientes con ca ncer de pulmo n y dilucidar 

los posibles mecanismos psicosociales para ejercer la eficacia. 

Métodos: La tesis actual disen a siete estudios separados, y se utilizan 

varios me todos en diferentes estudios para lograr diferentes objetivos. El 

primer estudio utiliza un disen o transversal para recopilar posibles fac-

tores de riesgo de angustia psicolo gica en pacientes con ca ncer de pulmo n 

con el muestreo de conveniencia, y luego utiliza el modelo de ecuacio n 

estructural (SEM) y la tasa de coincidencia para desarrollar y validar el al-

goritmo predictivo, respectivamente. Los estudios segundo a quinto 

tambie n utilizan un disen o transversal para recopilar datos sobre el apoyo 

social, la atencio n plena, el estilo de afrontamiento, el estre s percibido, la 

autoestima, el estigma percibido, la percepcio n de la enfermedad y el 

termo metro de angustia (DT), y luego utilizan ana lisis de correlacio n y 

ana lisis estructural. modelado de ecuaciones para determinar las ví as de 

influencia y la magnitud entre diferentes factores. El sexto estudio esta  

disen ado como un metana lisis, que incluye la recuperacio n de literatura 

publicada antes de noviembre de 2021 de las bases de datos PubMed, EM-

BASE, Cochrane Library, PsycINFO, China National Knowledge Infrastruc-

ture (CNKI) y Wanfang, que evalu a el riesgo de sesgo utilizando el riesgo 

Cochrane de herramienta de evaluacio n de sesgos, evaluando la eficacia de 

MBSR en pacientes con ca ncer de pulmo n mediante el disen o de variables 

psicolo gicas y calidad de vida (QoL) como resultados, y clasificando el 

nivel de evidencia utilizando el sistema Grading of Recommendations 
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Assessment, Development and Evaluation (GRADE). El se ptimo estudio es

un ensayo controlado aleatorizado, longitudinal, simple ciego, de un solo

centro, que incluye un MBSR de cuatro semanas o un grupo en lista de es-

pera.  En  este  estudio,  la  eficacia  y  los  mecanismos  del  MBSR  de  cuatro

semanas  se  evaluaron  mediante  el  uso  de  la  prueba  t  de  muestra  inde-

pendiente, el ana  lisis de varianza de medidas repetidas (ANOVA) y el mod-

elado de ecuaciones estructurales para analizar las medidas de resultado

antes de la intervencio  n (T0),  el postintervencio  n inmediata (T1), 1 mes

(T2)  y  3  meses  (T3).  Los  ana  lisis  estadí sticos  en  los  estudios  primero  a

quinto y el se ptimo estudio se realizaron utilizando Statistical Package for

the Social Sciences (SPSS) versio  n 22.0 y AMOS versio  n 21.0 (Chicago, IL,

Estados Unidos); sin embargo, los ana lisis estadí sticos en el sexto estudio

se  realizaron  con  RevMan  5.4  (Colaboracio  n  Cochrane,  Oxford,  Reino

Unido) y STATA 14.0 (StataCorp, Texas, EE. UU.).

Resultados:  En  el  primer  estudio,  441  participantes  enviaron  cuestion-

arios validados y el ana lisis SEM mostro  que el nivel educativo (β=0,151,

P=0,004), residencia (β=0,146,  P=0,016), meta  stasis (β=0,136,  P=0,023),

el  grado  de  dolor  (β=0,133,  P=0,005),  los  antecedentes  familiares

(β=−0,107,  P=0,021) y el estadio del tumor, ganglio y meta  stasis (β=−0,236,

P<0,001)  fueron  independientes  predictores  para  la  angustia  psico-

lo  gica. El modelo construido con estos predictores mostro  un a  rea bajo la

curva de 0,693. Un punto de corte de 66 predijo malestar psicolo  gico clí -

nicamente significativo con una sensibilidad, especificidad, valor predic-

tivo  positivo  y  valor  predictivo  negativo  de  65,41%,  66,90%,  28,33%  y

89,67%,  respectivamente.  La  tasa  de  coincidencia  entre  el  algoritmo
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predictivo y el termo  metro de angustia fue del 64,63%.

El segundo y tercer estudio sugirieron consistentemente que el apoyo so-

cial tení a efectos directos significativos sobre la angustia psicolo  gica, con 

un  β  de  -0,58 en el segundo estudio y un  β  de  -0,710 en el tercer  estudio.

Adema s, el segundo estudio reveló  que el afrontamiento de la confron-

tacio  n y el estre s percibido mediaron parcialmente la asociacio  n entre el

apoyo social y la angustia psicolo  gica, y el tercer estudio ilustro  que la au-

toestima mediaba parcialmente la relacio  n entre el apoyo social y la an-

gustia psicolo  gica. El cuarto estudio encontro  que la atencio  n plena tuvo

un efecto directo sobre la angustia psicolo  gica, informando un  β  de −0,107;

sin embargo, en el quinto estudio no se detecto  una asociacio  n  directa en-

tre la atencio  n plena y la angustia psicolo  gica. Adema s, el cuarto estudio

revelo  la asociacio  n indirecta entre la atencio  n plena y la angustia psico-

lo  gica a trave s del papel mediador en cadena del estigma y el apoyo social,

y el quinto estudio revelo  que la atencio  n plena influyo  indirectamente en

la angustia psicolo  gica al afectar la percepcio  n de la enfermedad solo o al

afectar simulta  neamente la percepcio  n de la enfermedad. y el estre s per-

cibido.

El sexto estudio encontro  que MBSR alivio  significativamente la fatiga rela-

cionada con el  ca  ncer (diferencia de medias esta  ndar [SMD],  -1,26; inter-

valo de confianza [IC] del 95 %,  -1,69 a  -0,82; evidencia moderada) y esta-

dos psicolo  gicos negativos (SMD,  -  1,35; IC 95 %, −1,69 a −1,02; evidencia

baja),  estados psicolo  gicos positivos mejorados (SMD, 0,91; IC 95 %, 0,56–

1,27; evidencia moderada) y mejor calidad del suen  o (DM, −2,79; 95 % IC,
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−3,03  a  −2,56;  evidencia  alta).  La  evidencia  sobre  el  efecto  general  del

tratamiento de los programas MBSR para la CdV revelo  una tendencia ha-

cia la significacio  n estadí stica (P=0,06, evidencia baja).

El se ptimo estudio demostro  que el MBSR de cuatro semanas alivio  signifi-

cativamente  la angustia psicolo  gica (F=15,05,  P<0,001), disminuyo  el es-

tigma percibido (F=8,260,  P=0,005) y mejoro  el apoyo social (F=16,465,

P<0,001) y atencio  n plena mejorada (F=17,207,  P<0,001) en comparacio  n

con la atencio  n habitual en T1, T2 y T3. Todas las variables cambiaron sig-

nificativamente  con  el  tiempo,  excepto  el  estilo  de  copia  (P=0,250).  Los

cambios en el apoyo social, la atencio  n plena y el estigma  percibido  media-

ron  la  eficacia  del programa MBSR de cuatro semanas sobre la angustia

psicolo  gica (β=-0,292,  P=0,005;  β=-0,358,  P=0,005).

Conclusiones:  Sobre la base de los  resultados de siete estudios separados,

se extraen varias conclusiones, que se resumen a continuacio  n en el orden

de estudio.

i. El primer estudio desarrolla un algoritmo predictivo fa  cil de usar

con una precisio  n moderada, que beneficia la identificacio  n de  pa-

cientes con alto riesgo de sufrimiento psicolo  gico.

ii.  El segundo y tercer estudio revelan que el apoyo social puede con-

tribuir  directamente  a  mejorar  la  angustia  psicolo  gica,  o  puede

contribuir  indirectamente  a  mejorar  la  angustia  psicolo  gica  al

mejorar la  confrontacio  n para hacer frente al ca  ncer, disminuir el

estre s percibido y aumentar la autoestima; y los estudios cuarto y
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quinto revelan que la atencio n plena puede aliviar indirectamente 

la angustia psicolo gica al mejorar el apoyo social, disminuir el es-

tigma percibido y reducir el nivel de percepcio n de la enfermedad 

y el estre s percibido. 

iii. El sexto estudio demuestra los efectos positivos de MBSR en los 

estados psicolo gicos de los pacientes con ca ncer de pulmo n, lo que 

implica que se deben recomendar protocolos de intervencio n 

basados en este enfoque como parte del programa de rehabili-

tacio n para pacientes con ca ncer de pulmo n. 

iv. El se ptimo estudio muestra los beneficios del MBSR de 4 semanas 

para la angustia psicolo gica, el apoyo social, la atencio n plena y el 

estigma percibido en pacientes con ca ncer de pulmo n, y tambie n 

aclara los mecanismos por los cuales el MBSR alivia la angustia 

psicolo gica mejorando el apoyo social, mejorando la atencio n 

plena, y la disminucio n del estigma percibido, lo que proporciona 

informacio n sobre co mo aplicar el MBSR para reducir la angustia 

psicolo gica entre los pacientes con ca ncer de pulmo n. 

 

Palabras clave: ca ncer de pulmo n; malestar psicolo gico; herramienta pre-

dictiva; apoyo social; autoestima; estilo de afrontamiento; percepcio n de 

la enfermedad; estigma de la enfermedad; conciencia; estre s conservado; 

reduccio n del estre s basada en la conciencia; metaana lisis; modelo de ec-

uacio n estructural 
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Introduction 

Distress refers to “a multifactorial and unpleasant emotional experience, 

involving changes in psychological, social, spiritual, and physical aspects,” 

according to the definition given out by the NCCN guideline1. Patients and 

oncologists prefer the term “distress” because it is less stigmatizing; there-

fore, the NCCN guideline panel used “distress” rather than “psychological 

distress”2. However, both terms are used interchangeably in the literature. 

So, from the perspective of academic use, psychological distress is still 

preferentially selected in this thesis. 

Cancer patients will suffer from various psychological problems except for 

various physical symptoms (e.g., fatigue and shortness of breath) due to 

cancer diagnosis and anti-cancer treatments, especially psychological dis-

tress3,4. Psychological distress will retain throughout the cancer trajec-

tory5, having different prevalence according to various studies, cancers, 

and countries6, with a range from 20% to 58%7-10. Lung cancer remains 

the first reason of cancer-related death worldwide, accounting for approx-

imately 18% of all cancer deaths, although the incidence of female breast 

cancer has surpassed that of lung cancer11. Compared with other cancers, 

lung cancer patients reported the highest incidence of psychological dis-

tress12,13. In addition, a recent meta-analysis reported a mean prevalence 

of 48.3% of psychological distress in Chinese lung cancer patients14. 

Clinically significant psychological distress is associated with a range of 

adverse consequences1, such as interruption of anticancer treatments15-17, 

prolonged hospital stay18, higher suicidal risk19, poor quality of life 
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(QoL)20,21, and higher risk of mortality22,23. Moreover, a previous study also 

evidenced that psychological distress can accelerate the growth of tumor 

cells24. Furthermore, because psychological distress has been recognized 

as the sixth vital sign1,25, so it is crucial to use valid predictive tools to iden-

tify those lung cancer patients at high risk for psychological distress and, 

after elucidation of mechanisms, further provide effective interventions to 

reduce levels of psychological distress. 

Currently, several screening instruments are available to assess psycholog-

ical distress in cancer patients26, especially Distress Thermometer (DT)1, 

Hospital Anxiety and Depression Scale (HADS)27 and Profile of Mood 

States-Short Form (POMS-SF)28. However, DT can only reveal the degree of 

psychological distress, not the risk of psychological distress. For HADS, it 

cannot even accurately assess psychological distress because the instru-

ment only measures anxiety and depression which are merely two symp-

toms of psychological distress not psychological distress per se1. In terms 

of POMS-SF, few studies have investigated its cut-off value for defining clin-

ically significant psychological distress, and most importantly, the POMS-

SF only assess psychological distress from psychological perspective but 

does not cover the social and spiritual attributes of psychological distress. 

So, even there are many instruments can be used for psychological distress 

screening in cancer patients in practice, several common issues also sig-

nificantly limit their application in screening of psychological distress. 

Therefore, it is critical to develop a valid and easy-to-use tool specifically 

for the risk screening of psychological distress in lung cancer patients. 
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Accurate identification of cancer patients who are at high risk for psycho-

logical distress is essential to effectively protect cancer patients from de-

veloping clinically significant psychological distress29. Therefore, in order 

to develop effective interventions for psychological distress or clarify the 

underlying mechanisms of available interventions for alleviating psycho-

logical distress more precisely, it is crucial to elucidate the possible mech-

anisms involved in the development and progression of psychological dis-

tress30. Previous studies31-33 have investigated some psychosocial factors 

of psychological distress in cancer patients, such as social support, per-

ceived stigma, and mindfulness; however, the definitive relationships of 

these psychosocial factors with psychological distress in lung cancer pa-

tients are still not completely elucidated. Therefore, there is an urgent 

need to determine the pathways and influencing magnitudes of impacts of 

common psychosocial factors on psychological distress in order to eluci-

date the possible mechanisms of psychological distress of lung cancer pa-

tients from psychosocial perspective. 

Several treatment modalities are available for the management of psycho-

logical distress in cancer patients, including pharmacologic interventions, 

complementary and alternative therapies, and psychosocial interventions1. 

However, from the NCCN definition of psychological distress, psychosocial 

interventions may be more appropriate for the alleviation of psychological 

distress in practice34-36. Among the currently available psychological inter-

ventions, MBSR program is most frequently applied in cancer settings36,37 

and may be also the best psychosocial intervention to relieve cancer-re-

lated fatigue38. However, psychosocial interventions for patients with 

UNIVERSITAT ROVIRA I VIRGILI 
PSYCHOLOGICAL DISTRESS IN CHINESE LUNG CANCER PATIENTS: PREDICTION, PSYCHOSOCIAL 
MECHANISMS, AND INTERVENTION 
Xu Tian 
 



 

37 

cancer have disproportionately targeted women with breast cancer39,40, it 

remains unclear the benefits of the MBSR program on other cancer pa-

tients. Therefore, it is critical to investigate the therapeutic role of the 

MBSR program in different cancers. In addition, there is also urgent need 

to elucidate the possible mechanisms of an appropriate MBSR program on 

affecting psychological distress in cancer patients. 

Following these open questions mentioned above, the current thesis de-

signed the following four parts to generate additional knowledge to bridge 

these gaps between research findings and clinical practice: 

Part I is a cross-sectional survey study (ordering study 1), aiming at deter-

mining the association of some important sociodemographic and clinical 

variables with psychological distress in lung cancer patients, and then us-

ing structural equation modeling to develop a predictive algorithm for de-

tecting Chinese lung cancer patients who are at high risk for psychological 

distress. Finally, the predictive yield of this predictive algorithm is vali-

dated through calculating the coincidence rate between the predictive al-

gorithm and DT. 

Part II aims at elucidating the possible psychosocial mechanisms of the 

occurrence and progression of psychological distress in Chinese patients 

with lung cancer, which includes 4 separate studies. In this part, study 2 

investigates the impact of social support on Chinese lung cancer patients’ 

psychological distress and further clarifies the mediating role of perceived 

stress and coping style; study 3 investigates the effects of social support on 

psychological distress among Chinese lung cancer patients and further 
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clarifies the mediating role of self-esteem; study 4 determines the relation-

ship of mindfulness and psychological distress and further clarifies the 

mechanisms of mindfulness against psychological distress through per-

ceived stigma and social support among Chinese lung cancer patients; and 

study 5 investigates the association between illness perception and psy-

chological distress and second to determines whether mindfulness affects 

psychological distress via illness perception and perceived stress in pa-

tients with lung cancer. 

Part III, study 6, is designed as a meta-analysis to evaluate the impact of 

the MBSR program on psychological outcomes and quality of life (QoL) in 

patients with lung cancer, which aims to provide evidence-based strategy 

for effective intervention of psychological distress in Chinese lung cancer 

patients. 

Part IV, study 7, is a single-center, single-blind, longitudinal, randomized 

controlled trial, with the aims of evaluating the therapeutic efficacy and 

clarifying possible psychosocial mechanisms of a four-week MBSR pro-

gram on psychological distress in Chinese lung cancer patients.
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Objectives 

Based on the gaps between research findings and clinical practice we de-

tected through literature review, the current thesis aims to achieve the fol-

lowing two major goals: (i) timely and accurate detection of lung cancer 

patients who are at high risk for psychological distress and (ii) effective 

intervention of psychological distress in lung cancer patients after eluci-

dating possible psychosocial mechanisms. Furthermore, this thesis de-

signed the following four specific objectives to more precisely achieve the 

two major goals described above: 

1. To investigate how can one regularly, timely, effectively, and objec-

tively detect lung cancer patients at high risk of psychological dis-

tress. 

2. To study which psychosocial factors may be involved in the occur-

rence and progression of psychological distress in patients with 

lung cancer, and further clarify the possible psychosocial mecha-

nisms of psychological distress in lung cancer patients. 

3. To evaluate whether MBSR is effective in reducing negative psycho-

logical status, enhancing positive psychological status, and improv-

ing QoL in lung cancer patients. 

4. To determine whether short-term MBSR program can effectively al-

leviate the level of psychological distress and elucidate which psy-

chosocial pathways may mediate the intervention efficacy of the 
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short-term MBSR program on the psychological distress in lung 

cancer patients. 
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Background 

Psychological distress of lung cancer patients 

Epidemiology of lung cancer 

According to the GLOBOCAN estimates of incidence and mortality world-

wide for 36 cancers in 185 countries, lung cancer ranks second among all 

diagnosed cancers, with an estimated 2,206,771 new cases; however, it re-

mains the first reason of cancer-related death worldwide, accounting for 

approximately 18% of all cancer deaths (1,796,144 new deaths), although 

the incidence of female breast cancer has surpassed that of lung cancer11. 

In China, according to the statistics published in 2022, lung cancer ranks 

first in both incidence and cancer-related mortality, with new cases of 

828,100 and cancer-related deaths of 657,00041, respectively. 

Terminologies of psychological distress 

Distress refers to “a multifactorial and unpleasant emotional experience, 

involving changes in psychological, social, spiritual, and physical aspects,” 

according to the definition given out by the NCCN guideline1. Patients and 

oncologists prefer the term “distress” because it is less stigmatizing; there-

fore, the NCCN guideline panel used “distress” rather than “psychological 

distress”2. However, both terms are used interchangeably in the literature. 

So, from the perspective of academic use, psychological distress is still 

preferentially selected in this thesis. 
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Incidence of psychological distress in lung cancer 

Cancer patients will suffer from various psychological problems except for 

various physical symptoms (e.g., fatigue and shortness of breath) due to 

cancer diagnosis and anti-cancer treatment, especially psychological dis-

tress3,4. Psychological distress will retain throughout the cancer trajec-

tory5, having different prevalence according to various studies, cancers, 

and countries6, with a range from 20% to 58%7-10. Lung cancer patients 

have been reported to suffer from clinically significant psychological dis-

tress because of several factors such as diagnosis of lung cancer42 and poor 

prognosis43. Furthermore, compared to patients with other cancers, lung 

cancer was associated with the highest psychological distress preva-

lence12,13, varying from 17.0% to 73.0%20,44,45. In addition, a recent meta-

analysis reported a mean prevalence of 48.3% of psychological distress in 

Chinese lung cancer patients14. 

Adverse consequences of psychological distress 

Clinically significant psychological distress is associated with a range of 

adverse consequences1. In fact, substantial evidence investigating the ad-

verse consequences of psychological distress had been accumulated to 

date. For example, studies demonstrated that psychological distress signif-

icantly decreased patients’ compliance with cancer treatment15-17 and in-

creased the risk of physical symptoms17. One study also revealed that psy-

chological distress was associated with higher suicidal risk19. In addition, 

evidence published recently even suggested that psychological distress 
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can accelerate the growth of tumor cells and decrease therapeutic effects24, 

which may significantly prolong hospital stay18, reduce the QoL20,21 and 

even increase mortality22,23. 

The necessity of screening psychological distress in lung cancer pa-

tients 

Based on the high incidence of psychological distress and its adverse ef-

fects on anti-cancer treatment and patients’ prognosis, psychological dis-

tress has been recognized as the sixth vital sign1,25. Furthermore, given the 

large number of new lung cancer cases, it is expected that the number of 

lung cancer patients with clinically significant psychological distress may 

increase substantially. Early evaluation and screening for distress leads to 

early and timely management of psychological distress, which in turn im-

proves medical management29,46; however, fewer than half of distressed 

patients with cancer are actually identified and referred for psychosocial 

help47,48. Therefore, in order to prevent the occurrence of clinically signifi-

cant psychological distress or effectively reduce the adverse effects of psy-

chological distress on the effect of anti-cancer treatment, it is imperative 

to timely and accurately detect those lung cancer patients who are at high 

risk for psychological distress49. 

Screening tools for psychological distress in cancer patients 

Screening tools have been found to be effective and feasible in reliably 

identifying distress and the psychosocial needs of patients50-52. Currently, 
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many screening instruments have been used in practice to measure the 

level of psychological distress in order to effectively detect psychological 

distress in cancer patients1. According to a systematic review of assess-

ment instruments for screening for emotional distress in cancer patients, 

a total of 33 instruments can be used screen for psychological distress in 

cancer patients26, such as Profile of Mood States (POMS), Profile of Mood 

States-Short Form (POMS-SF), Distress Thermometer (DT), Hospital Anxi-

ety and Depression Scale (HADS), and Brief Symptom Inventory-18 (BSI-

18). In addition, automated touch screen technologies, interactive voice re-

sponse, and web-based assessments have also been used for psychosocial 

and symptom screening of cancer patients53-56. However, among the cur-

rently available instruments, POMS-SF, DT and HADS were most frequently 

employed in practice57. 

Distress Thermometer 

The DT, a now well-known tool for initial screening, is developed by the 

NCCN Distress Management Panel. As an easy-to-use tool, DT has been 

widely employed to identify the level of psychological distress1. Several 

studies have tested the measurable properties of DT and confirmed the 

value of measuring psychological distress58-60. However, the cut-off value 

must be calculated again when DT was used for different types of cancer, 

in diverse cultural settings, and for different aims61-66, which may signifi-

cantly increase the inaccuracy of evaluating psychological distress. More-

over, the accuracy of assessing psychological distress will be impaired be-

cause of DT is marked subjectively by participants1. More importantly, DT 
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can quantitatively determine the time-specific level of psychological dis-

tress, but not the risk of developing clinically significant psychological dis-

tress. Therefore, DT is more suitable for evaluating the effect of interven-

tions for psychological distress in cancer patients than for screening pop-

ulations at high risk of psychological distress. 

Hospital Anxiety and Depression Scale 

The HADS was actually developed to identify symptoms of anxiety, depres-

sion, and psychological distress in the hospital setting27, which has been 

extensively utilized in identifying psychological distress because of anxiety 

and depression are considered as the manifestations of psychological dis-

tress. The HADS does not include questions about physical symptoms, thus 

avoiding the interaction between physical and emotional symptoms. Nev-

ertheless, it is a mistake to simply equate anxiety and depression with psy-

chological distress, which was defined as a negative emotional state char-

acterized by physical and/or emotional discomfort, pain, or anguish1. 

Therefore, the HADS cannot adequately identify patients at high risk of 

psychological distress. 

Profile of Mood States-Short Form 

The POMS-SF is developed to assess symptoms of psychological or emo-

tional distress28, and has been widely employed in cancer settings67-69. In 

the POMS-SF, a total of 37 items are categorized within six subscales, in-

cluding anxiety, depression, anger, vigor, fatigue, and confusion. The relia-

bility and validity of the POMS-SF have been investigated in two studies, 
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indicating that the scale is reliable and valid for assessing psychological 

distress in cancer patients67,69. Although a manual is available for inter-

preting how to use the POMS-SF to assess psychological distress, the infor-

mation about which score indicate high level of psychological distress is 

not available in this manual. Moreover, few studies investigated the cut-off 

value of the POMS-SF for defining clinically significant psychological dis-

tress. Most importantly, the POMS-SF only assess psychological distress 

from psychological perspective but does not cover the social and spiritual 

attributes of psychological distress. Therefore, it is also not suitable for 

screening patients who are at high risk for psychological distress. 

The necessity of developing a screening tool specific to lung cancer 

patients 

Overall, there are many instruments can be used for psychological distress 

screening in cancer patients; however, several common issues greatly limit the 

practical application of these instruments in the screening of psychological 

distress in cancer patients. As described above, even the three instruments 

frequently employed in practice, some problems also significantly limit their 

application in screening of psychological distress. Specifically, attention 

should be paid for the following four issues: (1) because distress is associated 

with symptoms of anxiety, depression, fatigue, and sleep disturbance, many 

instruments use simply anxiety and depression to define psychological dis-

tress, resulting in an inaccurate assessment of psychological distress; (2) 

many instruments are generally applicable to most clinical settings, not spe-

cific to certain diseases, resulting in an incomplete assessment of 
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psychological distress; (3) psychometrical characteristics of some instru-

ments have not been adequately evaluated, limiting their usefulness; and (4) 

some instruments includes a plethora of negative items and requires respond-

ers to spend a lot of time completing it, greatly reducing their acceptability in 

practice. Considering these practical problems, it is critical to develop a vali-

date and easy-to-use tool specifically for the risk screening of psychological 

distress in lung cancer patients. 

Psychosocial mechanisms of psychological distress 

Accurate identification of cancer patients who are at high risk for psycho-

logical distress is essential to effectively protect cancer patients from de-

veloping clinically significant psychological distress29. However, elucidat-

ing the mechanisms of psychological distress is a prerequisite for develop-

ing effective intervention protocols30. Currently, numerous studies have in-

vestigated the influencing factors of psychological distress in cancer pa-

tients31-33. Overall, according to the approach of categorizing risk factors 

in the previous studies70,71, we categorize influencing factors of psycholog-

ical distress in cancer patients into modifiable and unmodifiable influenc-

ing factors. 

Unmodifiable factors 

In the current thesis, influencing factors of psychological distress are con-

sidered as nonmodifiable if they are totally unalterable (e.g., age, gender, 

and race) or if their occurrence or progression is inevitable and strategies 

currently available for alleviating their severity or delaying their 
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progression are not well understood or strongly effective. Based on this 

definition, demographic variables and some disease-related factors are 

considered as unmodifiable factors in this thesis. Notably, numerous stud-

ies have shown that many demographic factors were associated with psy-

chological distress of cancer patients, such as age (younger)20,72, gender 

(female)72-74, education level (senior school and below)74,75, heavy eco-

nomic burden74, marital status12,76, and smoking history77. In addition, 

some studies have also revealed the associations between disease-related 

factors and psychological distress, such as family history of cancer78, type 

of cancer12,79, stage of tumor76, comorbidity80,81, and cancer pain82. How-

ever, some of these associations of some factors with psychological dis-

tress have not been supported by other studies. For example, the gender 

difference of psychological distress in cancer patients has not yet been de-

tected63,83. It is worth noting that, these conflicting findings are mainly re-

sulted from the differences in types of cancer, indicating the importance of 

investigating the influencing factors of psychological distress of specific 

cancer. Furthermore, the associations of some unmodifiable factors with 

psychological distress have only been investigated by few studies, indicat-

ing the need to demonstrate these associations in more studies. In another 

hand, as unmodifiable factors, it has little reference value for developing 

effective intervention protocols, because these factors cannot be changed 

by external interventions. However, because these factors are objectively 

associated with psychological distress, they can be used in the develop-

ment of risk screening tools for psychological distress. 
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Modifiable factors 

Conversely, those factors are considered as potentially modifiable if they 

can be changed, managed, or prevented effectively through external effec-

tive interventions (e.g., cancer-induced nausea and vomiting [CINV] and 

treatment modality). In the current thesis, some treatment-related factors 

and psychosocial factors are modifiable factors. From the perspective of 

treatment-related factors, treatment-induced nausea and vomiting, CINV, 

cancer-related fatigue (CRF), body image, and treatment modalities have 

been shown to be associated with psychological distress. Meanwhile, some 

psychosocial factors have also been shown to be associated with psycho-

logical distress in cancer patients, such as social support, self-esteem, cop-

ing style, perceived stress, perceived stigma, mindfulness, illness percep-

tion, type D personality, and intrusive thoughts. Nevertheless, some of 

these associations do not achieve statistical significance in some studies. 

The necessity of elucidating psychosocial mechanisms of psycho-

logical distress 

Among the modifiable factors, although treatment-related factors can be 

changed externally, most of these factors almost inevitable because inter-

ruption of anticancer therapy is not a judgmatical strategy. More im-

portantly, as a promoter of psychological problems, treatment-related fac-

tors mainly lead to the occurrence and development of psychological dis-

tress through influencing psychological and social factors. Therefore, it is 

critical to elucidate the mechanisms of psychological distress from the 
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psychosocial perspective. As summarized above, although many studies 

have shown the associations of each of these psychosocial factors with psy-

chological distress in cancer patients, several conflicting conclusions were 

generated due to the inclusion of a limited number of potential predictors. 

In addition, only few studies have attempted to investigate the role of the 

interaction of multiple factors in the occurrence and progression of psy-

chological distress84. More importantly, the magnitude of the impact of 

these psychosocial factors on psychological distress has not been fully in-

vestigated. Therefore, there is an urgent need to determine the pathways 

and influencing magnitudes of impacts of common psychosocial factors on 

psychological distress in order to elucidate the possible mechanisms of 

psychological distress of lung cancer patients from psychosocial perspec-

tive. 

Psychosocial interventions of psychological distress 

Currently, several treatment modalities are available for the management 

of psychological distress in cancer patients, including pharmacologic in-

terventions, complementary and alternative therapies, and psychosocial 

interventions1. Although pharmacologic interventions are beneficial in the 

treatment of depression and anxiety in adult patients with cancer, the ther-

apeutic effect is significantly compromised resulting from withdrawal 

from pharmacologic agents1. In addition, most pharmacological agents are 

prescribed to treat anxiety and depression85,86, not psychosocial and spir-

itual symptoms. Some studies have revealed the beneficial role of comple-

mentary and alternative therapies in the alleviation of symptoms in cancer 
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patients; however, the quality of the evidence in this area is low1. From the 

NCCN definition of psychological distress, psychosocial interventions may 

be more appropriate for the alleviation of psychological distress in prac-

tice. Notably, a great deal of studies has demonstrated that psychosocial 

interventions have been effective in reducing distress and improving over-

all QoL among patients with cancer39,40,87-89, mainly including mindful-

ness-based interventions (MBI)36,90-92, cognitive behavioral therapy 

(CBT)93,94, supportive psychotherapy95,96, psychoeducation39,97, family and 

couples therapy98-100. 

The impact of MBSR on psychosocial symptoms of cancer patients 

As described above, psychosocial interventions have been effective in im-

proving the psychological well-being of cancer patients34-36. Among the 

currently available psychosocial interventions, MBSR program is most fre-

quently applied in cancer settings36,37 and may be also the best psychoso-

cial intervention to relieve cancer-related fatigue38. The standard MBSR 

program comprises an 8-week psycho-educational course and four medi-

tative techniques, including sitting meditation, body scan, gentle Hatha 

yoga, and walking meditation101-103. Based on previously published evi-

dence102,104,105, the practice of mindfulness can guide participants pur-

posefully pay attention to the present moment and nonjudgmentally mon-

itor the unfolding of experiences moment by moment, thus having pro-

found benefit via the mind-body connection. Studies have demonstrated 

the effectiveness and safety of MBSR program on psychosocial well-being 

and QoL36,37,106,107. 
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The necessity of implementing MBSR for alleviating psychological 

distress 

To date, psychosocial interventions for patients with cancer have dispro-

portionately targeted women with breast cancer39,40. Therefore, it is im-

perative to develop more interventions targeting patients with other can-

cer types, or inclusion of mixed types. Meanwhile, it is also critical to in-

vestigate the therapeutic role of the currently available effective psychoso-

cial interventions in different cancers. In fact, several studies have initially 

investigated the role of the MBSR program in patients diagnosed with lung 

diseases, such as lung cancer 108,109 and interstitial lung diseases110,111. 

However, a definitive conclusion regarding the efficacy of the MBSR pro-

gram for psychological distress has not obtained and should be further in-

vestigated in future studies with larger sample sizes. Although lung cancer 

patients are difficult to study due to a poor prognosis and anti-cancer 

treatment, there is a need for tailored interventions112. As a result, the first 

task for researchers and practitioners is to systematically evaluate the im-

pact of the MBSR program on psychological states in lung cancer patients 

by using meta-analytic technique113, then designing a subsequent clinical 

trial to validate the therapeutic effect of an appropriate MBSR program on 

alleviating psychological distress in lung cancer patients. 

The necessity of elucidating the mechanisms of MBSR on psycho-

logical distress 

A previous study has attempted to evaluate the therapeutic efficacy of the 
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MBSR program on psychological distress from three perspectives, includ-

ing mindfulness skills, self-compassion, and rumination109; however, the 

exact psychosocial mechanisms by which the MBSR program alleviates 

psychological distress remain unclear. Previous studies have revealed that 

several psychosocial factors in cancer patients are associated with psycho-

logical distress, such as social support114, perceived stigma115, perceived 

stress116, intrusive thoughts84, symptom burden84, type D personality84, 

coping style78, self-esteem117, mindfulness118,119, and illness percep-

tion120,121. In the current thesis, we have also explicitly investigated the 

roles of social support, perceived stigma, perceived stress, coping styles, 

self-esteem, mindfulness, and illness perception in the development of 

psychological distress in lung cancer patients30,45,122,123. However, it re-

mains unclear which pathways may mediate the interventional effects of 

the MBSR program on alleviating psychological distress in lung cancer pa-

tients. It is worth noting that elucidation of possible mechanisms of the 

MBSR program on alleviating psychological distress is the prerequisite of 

extending the applicable scope of this intervention. Therefore, there is also 

urgent need to elucidate the possible mechanisms of an appropriate MBSR 

program on affecting psychological distress in lung cancer patients.
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Methods 

The main goals of the current thesis are to develop a valid and easy-to-use 

predictive tool for screening lung cancer patients at high risk for psycho-

logical distress, and then to implement effective interventions to alleviate 

the psychological distress of these patients. In order to achieve these an-

ticipated goals, seven separate studies were carried out in this thesis, with 

the following study designs: cross-sectional survey study, systematic re-

view and meta-analysis, and randomized controlled trial (RCT). The 

flowchart of the whole thesis is shown in figure 1, followed by 8 tables 

summarizing the methodological outline for each study. 

 

Figure 1. Flow chart of the current thesis 

Study 1 

Objective To develop and validate a predictive algorithm to 

identify lung cancer patients at high risk for psycho-

logical distress. 

Study design A cross-sectional descriptive study. 
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Sample 441 adult lung cancer patients who independently 

completed and sent back validated questionnaires. 

Instruments Distress thermometer (DT) was used to measure psy-

chological distress, and self-designed general infor-

mation collection questionnaire designed to collect 

sociodemographic and clinical variables, including 

gender, age, nationality, educational level, occupa-

tional status, marital status, payment method, resi-

dence, the quantity of children, household income, 

family history, smoking history, drinking history, di-

agnosis duration, surgical history, metastasis, comor-

bidity, pain degree, and tumor, node, and metastasis 

(TNM) stage. 

Data collec-

tion 

All participants fully understood aims and proce-

dures of this study and patients’ rights before partic-

ipating in the survey. Meanwhile, participants were 

further informed that all questionnaires in this study 

will be completed anonymously, and collected data 

were just used to academic dissemination. We ob-

tained oral or written informed consent from all par-

ticipants before performing formal survey. Moreover, 

a pilot study suggested a feasibility of conducting the 

questionnaire survey, and then, all questionnaires 

were completed by patients in the formal survey. Data 

were collected by face to face in wards. 
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Statistical 

analysis 

Structural equation model (SEM) was conducted to 

determine the associations between all factors and 

psychological distress, and then constructed a predic-

tive algorithm. Coincidence rate was also calculated 

to validate this predictive algorithm. We completed 

all statistical analyses with the Statistical Package for 

Social Sciences (Chicago, Illinois) and IBM AMOS 21.0 

(Chicago, Illinois). 

Study 2 

Objective To investigate the impact of social support on Chinese 

lung cancer patients’ psychological distress and fur-

ther clarify the mediating role of perceived stress and 

coping style. 

Study design A cross-sectional survey study. 

Sample 441 adult lung cancer patients who independently 

completed and sent back validated questionnaires. 

Instruments Demographic information collection sheet, DT, 12-

item Multidimensional Scale of Perceived Social Sup-

port (MSPSS), 20-item Medical Coping Modes Ques-

tionnaire (MCMQ), and 10-item Perceived Stress 

Scale (PSS). 

Data collec-

tion 

Investigators informed all candidates the aims and 

procedures of the study in detail before starting the 

formal survey. All oral or written informed consents 

UNIVERSITAT ROVIRA I VIRGILI 
PSYCHOLOGICAL DISTRESS IN CHINESE LUNG CANCER PATIENTS: PREDICTION, PSYCHOSOCIAL 
MECHANISMS, AND INTERVENTION 
Xu Tian 
 



 

59 

were obtained from patients before participating in 

the study. After a pilot study tested the feasibility of 

the questionnaire survey, we conducted the formal 

survey. All questionnaires were independently com-

pleted by patients. 

Statistical 

analysis 

Descriptive statistics were used to summarize pa-

tients’ characteristics and their average score for psy-

chological distress, social support, coping style, and 

perceived stress. Kolmogorov–Smirnov test was used 

to test normality of all scores, correlation analysis 

was used to test the relationships among psychologi-

cal distress, social support, coping style, and per-

ceived stress, and the Bootstrap test was conducted 

to test a mediating effect of coping style or perceived 

stress in the relation of social support and psycholog-

ical distress. We completed all statistical analyses 

with the Statistical Package for Social Sciences (Chi-

cago, Illinois) and IBM AMOS 21.0 (Chicago, Illinois). 

Study 3 

Objective To investigate the effect of social support on psycho-

logical distress among Chinese lung cancer patients 

and clarify the mediating role of self-esteem. 

Study design A cross-sectional descriptive correlational survey. 

Sample 441 Chinese lung cancer patients who independently 
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completed and sent back validated questionnaires. 

Instruments Demographic information collection sheet, DT, 12-

item MSPSS, and 10-item Rosenberg Self-Esteem 

Scale (RSES). 

Data collec-

tion 

The leading investigator in the current study deter-

mined targeted patients with convenience sampling. 

The investigator informed all patients about the de-

tails of the study aims, specified process, and pa-

tients' rights to decline and to withdraw from the 

study at any time with no negative consequences. 

Meanwhile, all patients were also informed that all 

data we collected from them will be protected strictly 

and only academic use of collected data. Before initi-

ating the formal survey, we performed a pilot survey 

to test the feasibility of the questionnaire survey. Pa-

tients were required to independently answer all 

questionnaires. 

Statistical 

analysis 

Descriptive statistics were used to summarize pa-

tients’ characteristics and scores of psychological dis-

tress, social support and self-esteem. The Kolmogo-

rov–Smirnov was used for normality test. Correlation 

analysis was conducted to investigate the associa-

tions among psychological distress, social support 

and self-esteem, and the Bootstrap test was con-

ducted to test a mediating effect of self-esteem in the 
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relation of social support and psychological distress. 

We completed all statistical analyses with the Statis-

tical Package for Social Sciences (Chicago, Illinois) 

and IBM AMOS 21.0 (Chicago, Illinois). 

Study 4 

Objective To determine the relationship of mindfulness and 

psychological distress and further clarify the mecha-

nism of mindfulness against psychological distress 

through perceived stigma and social support among 

Chinese lung cancer patients. 

Study design A cross-sectional, correlational, descriptive survey 

study. 

Sample 441 valid Chinese lung cancer patients. 

Instruments Self-designed standard demographic information col-

lection sheet, DT, 39-item Five Facet Mindfulness 

Questionnaire (FFMQ), 12-item MSPSS, and 31-item 

Cataldo lung cancer stigma scale (CLCSS). 

Data collec-

tion 

All eligible patients were enrolled based on conven-

ience sampling, and all participants fully understood 

aims and procedure of this study and patients’ rights 

before participating in the survey. The principal in-

vestigator orally informed all eligible patients about 

the aims and procedures of this study based on writ-

ten research protocol before conducting the formal 
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survey. More importantly, the formal survey was con-

ducted after all patients gave informed consent orally. 

Patients were required to independently answer all 

questionnaires. 

Statistical 

analysis 

Correlation analysis was firstly performed to assess 

the associations between mindfulness, social sup-

port, perceived stigma, and psychological distress. 

Then structural equation modelling analysis was con-

ducted to further clarify the mediating effects of per-

ceived stigma and social support on the relationship 

between mindfulness and psychological distress. 

Dada was analyzed with the Statistical Package for 

the Social Sciences (Chicago, Illinois, USA) and IBM 

AMOS 21.0 (Chicago, Illinois, USA). 

Study 5 

Objective The aims of the study were first to investigate the as-

sociation between illness perception and psychologi-

cal distress and second to determine whether mind-

fulness affects psychological distress via illness per-

ception and perceived stress in patients with lung 

cancer. 

Study design A cross-sectional descriptive survey study. 

Sample 295 adult patients who were diagnosed with lung 

cancer based on definitive and route methods and 
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were confirmed to have ability to clearly and accu-

rately read and write. 

Instruments Self-designed demographic information collection 

questionnaire, DT, 39-item FFMQ, 8-item the Brief Ill-

ness Perception Questionnaire (B-IPQ), and 10-item 

PSS. 

Data collec-

tion 

Participants were recruited with convenience sam-

pling method from a tertiary hospital in Chongqing 

between January and July 2021. Before conducting 

the formal survey, all eligible patients were informed 

about objectives and the risks and benefits of the 

study and required to sign informed consent. Study 

questionnaires were independently and anony-

mously completed by patients. 

Statistical 

analysis 

Descriptive statistics for all the variables were calcu-

lated using SPSS 22.0 (Chicago, IL, United States). Age, 

the score of psychological distress, mindfulness, so-

cial support, and perceived stigma were expressed as 

median with interquartile range (IQR) because all did 

not follow normal distribution according to the re-

sults from the Kolmogorov–Smirnov test. The Spear-

man’s rank correlation analysis was conducted to ex-

amine the relations between mindfulness, illness per-

ception, perceived stress, and psychological distress. 

The mediation model was tested using AMOS 21.0. In 
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these analyses, we used 2,000 bootstrap resamples 

and focused on the bias-corrected and accelerated 

confidence interval (CI). 

Study 6 

Objective The aim of the present systematic review and meta-

analysis seeks to determine the role of MBSR in lung 

cancer patients. 

Study design Study protocol for meta-analysis. 

Sample Studies investigating the comparative effects be-

tween MBSR and control groups on psychological and 

physical outcomes will be documented. 

Instruments A predesigned standard information extraction sheet, 

Cochrane risk of bias assessment tool, and Grading of 

Recommendations Assessment, Development and 

Evaluation (GRADE) system. 

Data collec-

tion 

Two authors will be assigned to independently ex-

tract essential data with designed information extrac-

tion form. The following information will be extracted 

from eligible studies: basic information eligible study 

including author, publication year and country, basic 

information of patients including sample size, age and 

tumor staging such as TNM stage, basic information 

of regimes including details of interventions, out-

comes and study design, and information of 

UNIVERSITAT ROVIRA I VIRGILI 
PSYCHOLOGICAL DISTRESS IN CHINESE LUNG CANCER PATIENTS: PREDICTION, PSYCHOSOCIAL 
MECHANISMS, AND INTERVENTION 
Xu Tian 
 



 

65 

methodological quality. Quantitative data will be ex-

tracted to estimate effect sizes. Data on effect size that 

could not be obtained directly will be recalculated 

when possible. Qualitative information will also be 

summarized to systematically describe the effects 

and safety of MBSR. 

Statistical 

analysis 

For continuous outcomes, we will calculate the differ-

ences between two groups as the standard mean dif-

ference (SMD) or mean difference (MD) with 95% CI. 

For categorical outcomes, we will use risk ratio (RR) 

with 95% CI to express pooled estimates. Before per-

forming statistical analysis, we will use Cochrane’s Q 

test and the I2 statistic to qualitatively and quantita-

tively evaluate the heterogeneity across studies ac-

cordingly. Nevertheless, we will only perform a ran-

dom-effects model to calculate all pooled results re-

gardless of actual level of heterogeneity across stud-

ies because substantial variations in population, in-

terventions, and outcome measures are inevitable. All 

statistical analyses will be conducted using Review 

Manager (RevMan) version 5.3 (Cochrane Collabora-

tion, Oxford, United Kingdom). 

Study 7 

Objective This meta-analysis aimed to evaluate the 
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effectiveness of the MBSR program on psychological 

states and QoL in lung cancer patients. 

Study design A systematic review with meta-analysis. 

Sample RCTs investigating the effectiveness of the MBSR pro-

gram on psychological outcomes and QoL among pa-

tients with lung cancer. 

Instruments A predesigned standard information extraction sheet, 

Cochrane risk of bias assessment tool, and Grading of 

Recommendations Assessment, Development and 

Evaluation (GRADE) system. 

Data collec-

tion 

Two reviewers independently extracted essential 

data from eligible studies using a predesigned stand-

ard information extraction sheet, including the first 

author’s name, publication year, country, condition of 

patients, tumor stage, sample size, mean age, details 

of the MBSR program, outcomes, and measurements. 

We extracted the data at the end of the intervention 

or the last follow-up for statistical analysis. We con-

tacted the corresponding author to obtain the essen-

tial data if necessary. The consensus principle was in-

troduced to resolve the disagreement between the 

two reviewers. 

Statistical 

analysis 

Statistical analysis was conducted using RevMan 5.4 

(Cochrane Collaboration, Oxford, United Kingdom) 

and STATA 14.0 (StataCorp, Texas, USA). All outcomes 
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were continuous variables in this meta-analysis. We, 

therefore, used MD or SMD with a 95% CI to express 

all pooled results. We comprehensively evaluated sta-

tistical heterogeneity using the Chi-square test 

(Cochrane Q) and I2 statistic. Substantial statistical 

heterogeneity was considered if the p-value was <0.1 

and I2 was more than 50%. Nevertheless, we used the 

random-effects model to conduct a meta-analysis be-

cause variations across studies are inevitable in real 

settings. We also designed a series of subgroup anal-

yses to investigate the influence of the MBSR program 

on different functional dimensions. We did not per-

form a publication bias test because the number of el-

igible studies for individual outcomes did not exceed 

10. 

Study 8 

Objective This study aimed to evaluate the efficacy of a four-

week MBSR program on psychological distress in pa-

tients with lung cancer and elucidate its mechanisms. 

Study design A single-center, single-blinded, longitudinal, RCT. 

Sample 175 lung cancer patients with proven clinically signif-

icant psychological distress or at high risk of suffering 

from psychological distress. 

Instruments Self-designed demographic and clinical 
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characteristics collection sheet, DT, predictive algo-

rithm of psychological distress, 12-item MSPSS, 20-

items MCMQ, 10-item RSES, 39-item FFMQ, 10-item 

PSS, 31-item CLCSS, and 8-item B-IPQ. 

Data collec-

tion 

We designed a face-to-face questionnaire survey to 

collect data, administered by a trained research nurse 

at three time points: baseline (T0), the immediate 

post-intervention (T1), 1-month post-intervention 

(T2), and 3 months post-intervention (T3). 

Statistical 

analysis 

We used descriptive statistics to present participants’ 

demographics. The We used mean ± SD for all contin-

uous variables, and used the Chi-square test and in-

dependent sample t-test to compare the variables be-

tween the two groups. However, repeated measure 

analysis of variance (ANOVA) was used to analyze 

changes or differences of variables between the 

groups (experimental vs. waiting-list groups), within-

group (time), and interaction (group*time) effects. 

Furthermore, we used structural equation modeling 

to elucidate the mediating role of significant variables 

that showed significant differences in the efficacy of a 

four-week MBSR program on psychological distress 

between the two groups after intervention. In addi-

tion, we adjusted all variables obtained from 

postintervention using the baseline value. We 
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employed IBM SPSS version 22.0 and Amos version 

21.0 for statistical analysis. 

In the next section, we present all relevant articles to explain the method-

ological procedures in detail.
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Article 1 

Tian X, Jin Y, Tang L, Pi YP, Chen WQ, Jime nez-Herrera MF. Predicting the 

Risk of Psychological Distress among Lung Cancer Patients: Development 

and Validation of a Predictive Algorithm Based on Sociodemographic and 

Clinical Factors. Asia Pac J Oncol Nurs. 2021 May 31;8(4):403-412. doi: 

10.4103/apjon.apjon-2114. 
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Article 2 

Tian X, Jin Y, Chen H, Tang L, Jime nez-Herrera MF. Relationships among So-

cial Support, Coping Style, Perceived Stress, and Psychological Distress in 

Chinese Lung Cancer Patients. Asia Pac J Oncol Nurs. 2021 Jan 

29;8(2):172-179. doi: 10.4103/apjon.apjon_59_20. 
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Article 3 

Tian X, Jin Y, Chen H, Tang L, Jime nez-Herrera MF. The positive effect of 

social support on psychological distress among Chinese lung cancer pa-

tients: The mediating role of self-esteem. Nurs Open. 2021 Jul;8(4):1642-

1651. doi: 10.1002/nop2.793.
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Article 4 

Lei H, Tian X, Jin YF, Tang L, Chen WQ, Jime nez-Herrera MF. The chain me-

diating role of social support and stigma in the relationship between mind-

fulness and psychological distress among Chinese lung cancer patients. 

Support Care Cancer. 2021 Nov;29(11):6761-6770. doi: 10.1007/s00520-

021-06278-7. 
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Article 5 

Tian X, Tang L, Yi LJ, Qin XP, Chen GH, Jime nez-Herrera MF. Mindfulness 

Affects the Level of Psychological Distress in Patients with Lung Cancer via 

Illness Perception and Perceived Stress: A Cross-Sectional Survey Study. 

Front Psychol. 2022 Apr 7;13:857659. doi: 10.3389/fpsyg.2022.857659. 
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Article 6 

Tian X, Zhang ZL, Jin YF, Chen H, Jime nez-Herrera MF. The use of mindful-

ness-based stress reduction (MBSR) for lung cancer patients: protocol for 

a systematic review and meta-analysis. Ann Palliat Med. 2021 
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Article 8 

Tian X, Liao Z, Yi L, Tang L, Chen G, Jime nez Herrera MF. Efficacy and mech-

anisms of 4-week MBSR on psychological distress in lung cancer patients: 

A single-center, single-blind, longitudinal, randomized controlled trial. 

Asia Pac J Oncol Nurs. 2023 Oct 13;10(1):100151. doi: 

10.1016/j.apjon.2022.100151.  
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Conclusions 

In the current thesis, a total of 7 separate studies including 8 articles were 

performed to achieve two major goals. We therefore drawn a series of con-

clusions from these various studies, which are summarized below in order 

of (i) development and validation of screening tool, (ii) elucidation of pos-

sible psychosocial mechanisms of psychological distress, (iii) evidence-

based evaluation of the efficacy of MBSR on psychological outcomes in 

lung cancer patients, and (iv) empirical evaluation of efficacy a 4-weeks 

MBSR on psychological distress in lung cancer patients. 

i. In the first study, based on pre-selected sociodemographic and 

clinical variables, 6 independent variables are identified to be as-

sociated with clinically significant psychological distress in lung 

cancer patients, including educational level, residence, metastasis, 

pain degree, family history, and tumor, node, and metastasis stage. 

After combining these 6 independent variables into a prediction 

algorithm, an easy-to-use prediction tool with moderate accuracy 

is developed for early and accurately screening lung cancer pa-

tients at high risk of psychological distress. 

ii. The second and third studies mainly aim to explore the association 

between social support and psychological distress in lung cancer 

patients, and these two studies consistently reveal that social sup-

port has significantly direct negative association with psychologi-

cal distress. The second study further suggests that social support 

ameliorate psychological distress by enhancing confrontation 
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coping with cancer and enhancing perceived stress, while the third 

study further unfold that social support also affects psychological 

distress by indirectly affecting self-esteem. Furthermore, the third 

and fourth studies aim to unfold the association between mindful-

ness and psychological distress in lung cancer patients. Specifically, 

the third study reveals a significant direct association between 

mindfulness and psychological distress, and mindfulness also in-

directly affects psychological distress through the chain mediating 

role of stigma and social support among lung cancer patients. 

However, the fourth study dose not support the significant direct 

association between mindfulness and psychological distress, but 

reveals that mindfulness can significantly affect psychological dis-

tress by indirectly affecting illness perception and perceived stress. 

iii. In the sixth study, meta-analysis suggests that the MBSR program 

is an effective psychological approach to relieve cancer-related fa-

tigue, and negative emotional states including anxiety and depres-

sion, psychological stress, and improving self-efficacy, mindful-

ness, and quality of sleep among lung cancer patients. Therefore, 

it’s worthy of being recommended to lung cancer patients as part 

of their rehabilitation protocol. Certainly, future studies are war-

ranted to further investigate the effects of the MBSR program on 

psychological distress, level of mindfulness, and QoL because 

these three outcomes are only supported by low evidence. Moreo-

ver, the impact of the MBSR program on the psychical state should 

also be investigated in future studies because it was evaluated by 
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only one study. 

iv. The seventh study suggests that the 4-week MBSR program is ef-

fective in alleviating psychological distress, and provides relatively 

robust and reliable evidence for clinical practitioners to integrate 

the MBSR program into usual care to improve psychological well-

being of lung cancer patients. Meanwhile, this study also suggests 

the positive effects of MBSR program on social support, mindful-

ness, and perceived stigma, which provides a reference for the ap-

plication of MBSR program to improve clinical outcomes. Further-

more, this study reveals the direct impact of the MBSR program on 

short-term psychological distress. Additionally, it indicates the 

continuous effect of the MBSR program on psychological distress 

through social support, mindfulness, and perceived stigma.
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Limitations 

As introduced previously, this thesis performed a total of 7 separate stud-

ies to yield additional knowledge, with the aim of bridging the gaps be-

tween currently available evidence and clinical practice. Although after 

completing these studies, a series of positive findings have been obtained, 

it must be pointed out that the current thesis also has some limitations, 

which are summarized below according to the order of drawing four major 

conclusions.  

i. In the first study, two main limitations must be further interpreted. 

First, psychosocial factors were not included even though 19 soci-

odemographic and clinical factors have been considered. However, 

it remains an issue that inclusion of psychological factors may 

greatly decrease the feasibility of predictive algorithm because 

psychological states will be assessed with various complex ques-

tionnaires. Second, external validation was not performed after 

developing the predictive algorithm. However, we further evalu-

ated the accuracy of our predictive algorithm through calculating 

the coincidence rate. 

ii. In these four studies exploring possible psychosocial mechanisms 

of psychological distress in lung cancer patients, the first and fore-

most limitation is that the nature of cross-sectional, observational, 

descriptive design limits the ability of establishing causality be-

tween the proposed variables. We therefore suggested future lon-

gitudinal study to prospectively clarify the association of these 
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variables. Second, we used convenience sampling method to enroll 

potentially eligible patients, which impaired the representative-

ness of the sample. Therefore, we suggest future studies with ran-

dom sampling method to further demonstrate the relationships of 

all variables. Third, we assessed these psychosocial outcomes us-

ing self-reported questionnaires in the present study. So, the re-

sults may be inflated due to subjective bias from participants and 

investigators. Additional studies considering physiological assess-

ment and ecological momentary assessment should be performed. 

Fourth, we estimated the theoretical sample size according to the 

number of variables, rather than performing an estimation based 

on acceptable statistical power. Fifth, the relationships revealed in 

the four studies may be specific to all lung cancer patients regard-

less of cancer treatment modalities and the level of symptom bur-

den and not applicable to other populations. Additional studies 

with samples of greater diversity should be performed to deter-

mine these relationships. Sixth, all patients were recruited from a 

single hospital at a single city and the sample size was relatively 

small, therefore the generalizability of the study is questionable.  

iii. We must acknowledge that several limitations may impair the ro-

bustness and reliability of pooled results in this meta-analysis. 

First, we systematically searched several electronic databases in-

cluding PubMed, EMBASE, PsycINFO, Cochrane Library, CNKI, and 

Wanfang to identify relevant studies; however, some potentially el-

igible studies may be missed from our literature retrieval because 
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other databases such as Web of Science and SCOPUS were not 

searched. Second, the substantial variations in the intensity, fre-

quency, and duration of the MBSR program across eligible studies 

may introduce heterogeneity, which also may reduce the robust-

ness of the pooled results. However, we utilized the random-ef-

fects model to conservatively estimate the effects of the MBSR pro-

gram on psychological outcomes, quality of sleep, and QoL. Never-

theless, we still believe that it is essential to apply for a standard 

MBSR program in clinical practice to ensure interventional efficacy. 

Third, details of UC across studies were different, which also a po-

tential source of introducing statistical heterogeneity. However, 

we defined five essential elements of UC protocol to ensure the 

similarity of various strategies, including dietary instruction, 

health education, rehabilitation excise, emotional counseling, and 

medication instruction. Fourth, the baseline status of lung cancer 

patients was also different from one to another; however, sub-

group analysis was not imposed due to limited data. Fifth, we 

could not quantitatively evaluate the impact of the MBSR program 

on the physical status because only one study reported this out-

come. Sixth, most results of the current meta-analysis were only 

supported by low to moderate evidence except for the quality of 

sleep. Therefore, attention should be specially paid to the interpre-

tation of our findings. Seventh, we used the first version of the 

Cochrane risk of bias assessment tool for methodological quality 

assessment in this meta-analysis. However, a second version is 
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being published, which should be cited in the future study. 

iv. In the seventh study, we cannot deny the fact that several limita-

tions may negatively affect the reliability and robustness of results. 

First and foremost, we used self-reported instruments to collect 

data, which may affect the accuracy of the results. Therefore, more 

objective tools need to be developed to measure these variables. 

Second, we recruited potentially eligible participants from only 

one hospital in southwest China due to the limited time. Therefore, 

we unable to eliminate the adverse impact of selection bias and 

time constraints on our findings. As a result, adequately powered 

studies with more extended intervention and follow-up duration 

are warranted to demonstrate our findings. Third, we selected 

only those variables tested in our previous studies to explore pos-

sible mechanisms of the MBSR program on psychological distress. 

However, we did not consider those factors that we did not inves-

tigate previously. Therefore, more intervention mechanisms anal-

ysis is needed to fully reveal the nature of MBSR program in alle-

viating psychological distress in lung cancer patients. Fourth, we 

used a four-week MBSR program with abbreviated sessions in-

stead of a standard eight-week MBSR program in this study, which 

may have underestimated the intervention effect of the MBSR pro-

gram due to inadequate duration of intervention. Therefore, future 

studies should further balance the interventional effects and ap-

plicability of the MBSR program in lung cancer patients. More im-

portantly, it is necessary to further investigate the interventional 
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effects of the enhanced protocol with adequate sessions in future 

studies. Fifth, the mechanism model fitted our data relatively 

when we explored the intervention mechanism of the MBSR pro-

gram to alleviate psychological distress, which limited the gener-

alization of our results. Therefore, considering that limited partic-

ipants were enrolled in our study, we suggest future studies with 

larger sample sizes to further elucidate the intervention mecha-

nism of the MBSR program in alleviating psychological distress. 

Sixth, we chose brief versions of the scales to ensure the quality of 

the data collection process in this study; however, the average time 

for a patient to complete all scales was still up to 45 minutes. Alt-

hough no patients were excluded for failing to complete scales, we 

could not eliminate the psychological burden caused by the need 

to complete multiple scales. Finally, in this study, we did not con-

sider the impacts of sleep, fatigue, and exercise on the psychologi-

cal status of lung cancer patients. Therefore, we suggest future 

studies to address this.
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Implications for clinical practice 

The current thesis mainly tried to develop a validate and easy-to-use 

screening tool to detect lung cancer patients who are at high-risk of psy-

chological distress, clarify possible psychosocial mechanisms of psycho-

logical distress in lung cancer patients, and evaluate the therapeutic effec-

tiveness and elucidate the possible psychosocial mechanisms of a 4-week 

MBSR program on psychological distress in lung cancer patients. Based on 

all findings from these studies, several implications are drawn for clinical 

practice, which are also summarized below according to the order of draw-

ing four major conclusions. 

i. The first study suggests that by applying this valid and easy-to-use 

predictive algorithm, a considerable number of subjects at the 

clinically significant level for psychological distress who will ben-

efit more from psychological intervention programs can be early 

and precisely identified. Therefore, the predictive algorithm has 

great potential as a validated screening measure for use in re-

search and clinical practice, evaluating the effects of intervention 

programs designed to decrease the level of psychological distress 

among lung cancer patients through measuring accumulation of 

psychological distress. In addition, the methodological framework 

used in developing and validating this predictive algorithm also 

provides reference for developing and validating prediction tool 

specific to other cancers, thereby facilitating early and accurate 

screening of various cancer patients at high risk of psychological 
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distress. 

ii. In the part of the elucidation of possible psychosocial mechanisms 

of psychological distress in lung cancer patients, the second and 

third studies enhance our understanding on the association 

among social support, coping style, perceived stress, self-esteem, 

perceived stigma, illness perception, perceived stress, and psycho-

logical distress in lung cancer patients. Based on these findings 

from the second and third studies, practitioners can enhance the 

benefits of social support programs through strengthening con-

frontation coping and perceived stress, and then reduce the ad-

verse consequences resulted from psychological distress. Mean-

while, practitioners can also enhance the benefits of social support 

programs through improving the level of self-esteem of lung can-

cer patients, and eventually reduce the adverse consequences 

caused by psychological distress. Based on the findings from the 

fourth and fifth studies, practitioners may enhance the benefits of 

mindfulness-based intervention protocol involving social support 

elements through alleviating the level of perceived stigma of lung 

cancer patients and eventually reduce the adverse consequences 

caused by psychological distress. In addition, mindfulness-based 

intervention protocol focusing on the correction of illness percep-

tion and reduction of perceived stress may be feasible and effec-

tive in improving psychological distress among patients with lung 

cancer. 
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iii. Studies have revealed that lung cancer patients suffer from several 

psychological issues through the whole disease duration. Given 

the fact that lung cancer ranks second for incidence among all 

types of cancers and first for cancer-related death, it is crucial to 

effectively manage the psychological issues of lung cancer patients. 

The current meta-analysis demonstrates the therapeutic ad-

vantages of MBSR program in reducing negative psychological 

states, enhancing positive psychological states, and improving QoL. 

These promising results indicate that it is reasonable to select 

MBSR program for managing psychological issues of lung cancer 

patients in routine practice. Furthermore, based on the fact that 

various MBSR programs with varying durations in the currently 

available studies, practitioners should select the most appropriate 

MBSR for target patients according to the actual condition of pa-

tients rather than selecting an undifferentiated program for differ-

ent patients with significant difference in clinical practice. 

iv. While various psychosocial interventions are available to manage 

psychological distress in patients with lung cancer, most of these 

interventions are difficult to use successfully in patients with lung 

cancer due to weak patient health and heavy treatment-related 

burdens. Therefore, it is essential to select those interventions 

with relatively short intervention duration for lung cancer pa-

tients. Four-week MBSR program has been revealed to effectively 

alleviate psychological distress in this study, indicating that this 

type of MBSR programs may be an appropriate option for 
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managing psychological distress in lung cancer. In addition, the 

possible psychosocial mechanisms of four-week MBSR program 

on alleviating psychological distress have also been elucidated in 

this study, providing alternative consideration for practitioners to 

manage psychological issues shared similar psychosocial mecha-

nisms with psychological distress. 
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Dissemination of investigation 

Oral presentation and poster 

2022 World Cancer Congress, “Meta-analysis of benefits of MBSR on physi-

cal and psychological outcomes in lung cancer patients”, as part of the ses-

sion “Rapid Fire/RF 15 - Cancer care; access and quality of care” held on 

“18 October 2022” at “13:00 - 14:00” in the Room S09, Geneva, Switzerland, 

2022. (Invitation letter is attached in Appendix 8) 

5th Asian Oncology Nursing Society Conference (AONS 2021), “The posi-

tive effect of social support on psychological distress among Chinese lung 

cancer patients: the mediating role of self-esteem”, 17 to 19 November, Tai-

pei, China, 2021. (Invitation letter is attached in Appendix 9) 

2021 Chinese Conference on Oncology (2021 CCO), “The chain mediating 

role of social support and stigma in the relationship between mindfulness 

and psychological distress among Chinese lung cancer patients”, 14 to 17 

April, Henan, China, 2022. (Invitation letter is attached in Appendix 10) 

2021 Chinese Conference on Oncology (2021 CCO), “肺癌患者社会支持及

自尊与心理困扰结构方程模型的构建 (The structural equation modeling 

the relationship between psychological distress, social support and self-es-

teem)”, 14 to 17 April, Henan, China, 2022. (Invitation letter is attached in 

Appendix 11) 

2021 Chinese Conference on Oncology (2021 CCO), “Predicting the risk of 

psychological distress among lung cancer patients: development of 
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predictive algorithm based on sociodemographic and clinical factors”, 14 to 

17 April, Henan, China, 2022. (Invitation letter is attached in Appendix 12) 

 

Workshop 

Public-entry lecture for Mindfulness, “Intervention for Psychological Dis-

tress in Lung Cancer Patients by Implementing Mindfulness-based Stress Re-

duction”, Online Workshop, Chiangmai, Thailand, 2022. (PPT for this lec-

ture is attached in Appendix 13) 

Seminar for Training Clinical Nurses’ Research Skills of Peking University 

School and Hospital of Stomatology, “How to determine research question 

and correctly design a nursing research plan: from the perspective of psycho-

logical distress in lung cancer”, 16 May, Peiking, China, 2021. (One picture 

for this seminar is attached in Appendix 14) 

Seminar for Training Clinical Nurses’ Research Skills of Peking University 

School and Hospital of Stomatology, “How to design a nursing research plan: 

from the perspective of psychological distress in lung cancer”, 28 July, Gui-

zhou, China, 2021. (Picture for this seminar is attached in Appendix 14) 

Seminar for Nursing Research Training, “Cultivation of Nursing Academic 

Thinking: from the perspective of a series study of studies on psychological 

distress in lung cancer”, 8 June, Chongqing, China, 2021. (One picture for 

this seminar is attached in Appendix 14) 
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Research collection 

Tian X, Chen GH, Jimenez-Herrera MF, and Shuai T. Research Topic of “Psy-

chosocial Rehabilitation for Cancer Patients” launched in Frontiers in Psy-

chology, Frontiers Media S.A., 2022. (available at https://www.fron-

tiersin.org/research-topics/31133/psychosocial-rehabilitation-for-can-

cer-patients) (Screenshot is attached in Appendix 15) 

 

Software 

Software of Screening Tool for Psychological Distress in Lung Cancer Pa-

tients, Chongqing Science and Technology Bureau, Chongqing, China, 2021.
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Ethical Approval for Studies
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Patient’s Informed Consent Template
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Supplementary Table 1 of Article 7 
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Supplementary Table 1 of Article 8
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Session Theme Details 

First week Explanation 

and medita-

tion (10 

minutes) 

During the first MBSR session, the 

qualified psychologists will first 

explain the MBSR program and the 

importance of home practice to 

participants. Then, the psycholo-

gists will conduct an automatic pi-

lot activity to increase their aware-

ness and response to situations by 

choice, which will show that peo-

ple tend to be only dimly aware of 

what they are doing, following un-

helpful thinking habits that lead to 

stress. The psychologists will con-

duct a “raisin exercise” to show 

how people’s attention is not al-

ways entirely directed now. Then, 

the trainers will emphasize that 

when people become more aware 

of the present moment, including 

their thoughts, feelings, and bodily 

sensations, they can enjoy greater 

freedom and choice. The psycholo-

gists will explain that mindfulness 

does not aim for a specific result 

but somewhat increased aware-

ness of where one is and how one 

allows themselves to be. At the 

end of this session, psychologists 

will introduce participants to the 

body-scan exercise, which aims to 

encourage participants to focus on 
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the different parts of their bodies 

and use each part of their body to 

anchor their awareness of a mo-

ment. Then, the psychologists will 

ask participants to practice this 

body-scan exercise six times at 

home while watching a video ex-

plaining how to perform the activ-

ity. 

Second week Breathing 

meditation 

(10 minutes) 

During the second MBSR session, 

the psychologists will review the 

previous session’s lessons and 

home practices. The psychologists 

will discuss the body scan exer-

cise, meditation techniques, and 

mindful breathing meditation with 

participants. The psychologists 

will practice ten-minute breathing 

mediation with participants and 

give participants home assign-

ments regarding what was learned 

in this session. 

Third week Walking medi-

tation 

(10 minutes) 

During the third MBSR session, the 

psychologists will discuss the pre-

vious lesson and encourage partic-

ipants to use their bodies to in-

crease their awareness. By re-

maining aware of the present mo-

ment, they can mindfully respond 

instead of automatically reacting 

to stressors. However, such re-

sponses require that participants 
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experience and accept stressors in 

the present moment. Then, the 

psychologists will practice a ten-

minute walk mindfully with par-

ticipants. 

Fourth week Experience 

sharing 

(20 minutes) 

During the fourth and final MBSR 

session, the psychologists will 

summarize the previous sessions’ 

content and encourage partici-

pants to continue regular mindful-

ness exercises. After reconnecting 

with expanded awareness, the 

psychologists will also encourage 

participants to undertake a con-

sidered action to deal with trou-

bling feelings, such as performing 

a pleasurable activity or an activ-

ity that will instill a sense of satis-

faction. 
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Supplementary Table 2 of Article 8
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Invitation letter for presentation in WCC 2022
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Invitation letter for presentation in AONS 2021
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Invitation letter for presentation 1 in 2021 CCO
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Invitation letter for presentation 2 in 2021 CCO
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Invitation letter for presentation 3 in 2021 CCO
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PPT for public-entry lecture
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Sample pictures for seminars 
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Screenshot for Research Topic
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Screenshot for Software
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