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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 efti-
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 ( = 0.151, P = 0.004),
residence (f = 0.146, P = 0.016), metastasis ( = 0.136, P = 0.023), pain
degree (B = 0.133, P = 0.005), family history (8 = -0.107, P = 0.021), and
tumor, node, and metastasis stage (TNM) ( =-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 § of —0.58 in the second
study and a § 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 § 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 ($=-0.292, P=0.005; f=-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.

il.

il

iv.

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.

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.

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.

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-
fulness; preserved stress; mindfulness-based stress reduction; meta-anal-

ysis; structural equation model.
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Resum

Antecedents: El malestar psicologic és una experiencia emocional multi-
factorial i desagradable, que implica canvis en aspectes psicologics, socials,
espirituals i fisics, amb un gran impacte en el benestar psicologic i fisic dels
malalts de cancer. En comparaci6 amb altres cancers, els pacients amb
cancer de pulmo tenien la incidéncia més alta de malestar psicologic. En
particular, el malestar psicologic s'associa amb moltes conseqiiéncies ad-
verses, com ara una mala adheréncia al tractament i una disminucié de 'e-
ficacia terapeutica. Per tant, 1'is d'eines validades per a la detecci6 precog
i precisa de persones amb alt risc de patiment psicologic dels pacients amb
cancer de pulmo en general és fonamental. Malauradament, actualment no
hi ha eines de cribratge per a I'angoixa psicologica especificament per als
pacients amb cancer de pulmd. A més, encara no s'han aclarit els me-
canismes psicosocials exactes de l'angoixa psicologica en pacients amb
cancer de pulmg, i no s'ha produit cap intervenci6 efectiva per alleujar efi-

cagment el malestar psicologic.

Objectius: La tesi actual té com a objectiu, en primer lloc, desenvolupar
una eina predictiva valida per identificar aquells que tenen un alt risc de
patiment psicologic en pacients amb cancer de pulmé en general, i després
explorar possibles mecanismes psicosocials de malestar psicologic en pa-
cients amb cancer de pulmé i, a continuacid, avaluar més el paper. de la
reduccié de I'estres basada en la consciéncia (MBSR) en el tractament de

pacients amb cancer de pulmé i, finalment, per avaluar l'eficacia d'un

22



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

Xu Tian

programa MBSR de 4 setmanes sobre malestar psicologic en pacients amb
cancer de pulmé i dilucidar els possibles mecanismes psicosocials d'exer-

cir eficacia.

Meétodes: La tesi actual dissenya set estudis separats i s'utilitzen diversos
metodes en diferents estudis per aconseguir diferents objectius. El primer
estudi utilitza un disseny transversal per recollir possibles factors de risc
de malestar psicoldgic en pacients amb cancer de pulm6 amb el mostreig
de conveniéncia, i després utilitza el model d'equacié estructural (SEM) i
la taxa de coincidéncia per desenvolupar i validar I'algorisme predictiu, re-
spectivament. Del segon al cinqué estudis també utilitzen el disseny trans-
versal per recollir dades sobre suport social, mindfulness, estil d'afronta-
ment, estrés percebut, autoestima, estigma percebut, percepcié de la
malaltia i termometre de socors (DT) i després utilitzen I'analisi de correl-
acié il'estructura estructural. modelitzacié d'equacions per determinar les
vies d'influencia i la magnitud entre diferents factors. El sisé estudi esta
dissenyat com una analisi me-ta, que inclou la recuperacié 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 mitjangant el risc Cochrane de
eina d'avaluacié del biaix, avaluant I'eficacia de MBSR en pacients amb
cancer de pulm6 mitjangant el disseny de variables psicologiques i la qual-
itat de vida (QoL) com a resultats, i classificant el nivell d'evidéncia mitjan-
cant el sistema d'avaluacié, desenvolupament i avaluaci6 de les
recomanacions (GRADE). El seté estudi és 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'eficacia i els
mecanismes del MBSR de quatre setmanes mitjan¢ant la prova t de mostra
independent, I'analisi de variancia de mesures repetides (ANOVA) i el
modelatge d'equacions estructurals per analitzar les mesures de resultats
abans de la intervenci6 (T0), el postintervencié immediata (T1), 1 mes (T2)
i 3 mesos (T3). Les analisis estadistiques del primer al cinque estudis i el
sete estudi es van realitzar mitjangant Statistical Package for the Social Sci-
ences (SPSS) versi6 22.0 i AMOS versié 21.0 (Chicago, IL, Estats Units); tan-
mateix, les analisis estadistiques del sisé estudi es van realitzar mitjancant
RevMan 5.4 (Cochrane Collaboration, Oxford, Regne Unit) i STATA 14.0

(StataCorp, Texas, EUA).

Resultats: En el primer estudi, 441 participants van enviar qiiestionaris
validats, i l'analisi SEM va mostrar que el nivell educatiu ($=0,151,
P=0,004), residencia ($=0,146, P=0,016), metastasi ($=0,136, P=0,023), el
grau de dolor ($=0,133, P=0,005), els antecedents familiars ($=-0,107,
P=0,021) i I'estadi de tumor, node i metastasi (=-0,236, P<0,001) eren
predictors independents de malestar psicologic. El model construit
amb aquests predictors mostrava una area sota la corba de 0,693. Un tall
de 66 va predir un malestar psicologic clinicament 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-
cidéncia entre l'algoritme predictiu i el termometre 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 psicologic, amb un
B de -0,58 en el segon estudi i un 5 de -0,710 en el tercer estudi. A més, el
segon estudi va revelar que l'afrontament de la confrontacié i I'estres per-
cebut van mediar parcialment 1'associaci6 entre suport social i malestar
psicologic, i el tercer estudi va il-lustrar que 1'autoestima mediava parcial-
ment la relacié entre suport social i malestar psicologic. El quart estudi va
trobar que la consciéncia tenia un efecte directe sobre el malestar
psicologic, informant d'un B de -0,107; tanmateix, i I'associacié directa en-
tre mindfulness i malestar psicologic no es va detectar en el cinque estudi.
A més, el quart estudi va revelar l'associaci6 indirecta entre la consciencia
i I'angoixa psicologica a través del paper mediador de la cadena de 1'es-
tigma i el suport social, i el cinque estudi va revelar que la consciéncia va
influir indirectament en 1'angoixa psicologica mitjancant l'afectacié de la
percepci6 de la malaltia sola o simultaniament tant en la percepci6 de la

malaltia. i 'estrés percebut.

El sisé estudi va trobar que MBSR va alleujar significativament la fatiga rel-
acionada amb el cancer (diferéncia mitjana estandard [SMD], -1,26; inter-
val de confianca [IC] del 95%), -1,69 a -0,82; evidéncia moderada) i estats
psicologics negatius (SMD, -1,35; IC del 95%, -1,69 a -1,02; evidéncia
baixa), estats psicoldgics positius millorats (SMD, 0,91; IC del 95%, 0,56-
1,27; evidéencia moderada) i millora de la qualitat del son (DM, -2,79; 95%
Cl, -3,03 a -2,56; evidéncia alta). L'evidencia sobre 1'efecte global del trac-
tament dels programes MBSR per a la qualitat de vida va revelar una ten-

déncia cap a la significacié estadistica (P=0,06, evidéncia baixa).
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El seté estudi va demostrar que el MBSR de quatre setmanes va alleujar
significativament el malestar psicologic (F=15,05, P<0,001), va disminuir
I'estigma percebut (F=8,260, P=0,005) i va millorar el suport social
(F=16,465, P<0, 001) i millora de la consciéncia (F=17, 207, P<0, 001) en
comparacié amb 1'atencié habitual a T1, T2 i T3. Totes les variables van
canviar significativament amb el temps, excepte 'estil d'afrontament (P=0,250).
Els canvis en el suport social, la consciéncia i I'estigma percebut van me-
diar l'eficacia del programa MBSR de quatre setmanes sobre malestar

psicologic (=-0,292, P=0,005; 5=-0,358, P=0,005).

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

verses conclusions, que es resumeixen a continuaci6 en I'ordre d'estudi.

i. El primer estudi desenvolupa un algorisme predictiu facil d'u-
tilitzar amb una precisié moderada, que beneficia a identificar pa-

cients amb alt risc de patiment psicologic.

ii. El segon i el tercer estudi revelen que el suport social pot con-
tribuir directament a millorar el malestar psicologic, o pot con-
tribuir indirectament a millorar el malestar psicoldogic millorant
I'enfrontament per fer front al cancer, disminuir I'estrés percebut
i augmentar l'autoestima; i els estudis quart i cinqué mostren que
'atencié plena pot alleujar indirectament el malestar psicologic
millorant el suport social, disminuint 1'estigma percebut i reduint

el nivell de percepcid de la malaltia i 1'estrés percebut.

iil. El sise estudi demostra els efectes positius de MBSR en els estats
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psicologics en pacients amb cancer de pulmd, la qual cosa implica
que els protocols d'intervencié basats en aquest enfocament s'han
de recomanar com a part del programa de rehabilitacié per a pa-

cients amb cancer de pulmd.

iv. El seté estudi mostra els beneficis del MBSR de 4 setmanes per al
malestar psicologic, el suport social, la consciéncia i I'estigma per-
cebut en pacients amb cancer de pulmd, i també dilucida els me-
canismes pels quals el MBSR alleuja el malestar psicologic millor-
ant el suport social, millorant la consciéncia, i disminuir I'estigma
percebut, proporcionant aixi informacié sobre l'aplicaci6 de
I'MBSR per reduir el malestar psicologic entre els pacients amb

cancer de pulmé.

Paraules clau: cancer de pulmdé; malestar psicologic; eina predictiva; su-
port social; autoestima; estil d'afrontament; percepcié de la malaltia; es-
tigma de la malaltia; consciencia; estres conservat; reduccié de I'estrés ba-

sada en la consciéncia; metaanalisi; model d'equaci6 estructural
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Resumen

Antecedentes: El malestar psicoldgico es una experiencia emocional mul-
tifactorial y desagradable, que involucra cambios en los aspectos psico-
l6gico, social, espiritual y fisico, con gran impacto en el bienestar psico-
16gico y fisico de los pacientes con cancer. En comparacién con otros tipos
de cancer, los pacientes con cancer de pulmén tenian la mayor incidencia
de angustia psicolégica. En particular, la angustia psicoldgica se asocia con
muchas consecuencias adversas, como la mala adherencia al tratamiento
y la disminucién de la eficacia terapéutica. Por lo tanto, es fundamental el
uso de herramientas validadas para la detecciéon temprana y precisa de
aquellos con alto riesgo de angustia psicoldgica de los pacientes con cancer
de pulmén en general. Desafortunadamente, actualmente no existen her-
ramientas de deteccién para la angustia psicolégica especificamente para
pacientes con cancer de pulmén. Ademas, ain no se han aclarado los me-
canismos psicosociales exactos de la angustia psicolégica en pacientes con
cancer de pulmoén, por lo que no existen intervenciones eficaces para

aliviar la angustia psicoldgica de manera efectiva.

Objetivos: La tesis actual tiene como objetivo, en primer lugar, desarrollar
una herramienta predictiva valida para identificar a aquellos con alto
riesgo de angustia psicoldgica en pacientes con cancer de pulmén en gen-
eral, y luego explorar posibles mecanismos psicosociales de angustia
psicolégica en pacientes con cdncer de pulmén, y luego evaluar mas a

fondo el papel de la reducciéon del estrés basada en la atencién plena
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(MBSR) en el tratamiento de pacientes con cancer de pulmén y, en tltima
instancia, para evaluar la eficacia de un programa MBSR de 4 semanas so-
bre la angustia psicoldgica en pacientes con cancer de pulmén y dilucidar

los posibles mecanismos psicosociales para ejercer la eficacia.

Métodos: La tesis actual disefia siete estudios separados, y se utilizan
varios métodos en diferentes estudios para lograr diferentes objetivos. El
primer estudio utiliza un disefio transversal para recopilar posibles fac-
tores de riesgo de angustia psicoldgica en pacientes con cancer de pulmoén
con el muestreo de conveniencia, y luego utiliza el modelo de ecuacién
estructural (SEM) y la tasa de coincidencia para desarrollar y validar el al-
goritmo predictivo, respectivamente. Los estudios segundo a quinto
también utilizan un disefio transversal para recopilar datos sobre el apoyo
social, la atencién plena, el estilo de afrontamiento, el estrés percibido, la
autoestima, el estigma percibido, la percepcién de la enfermedad y el
termémetro de angustia (DT), y luego utilizan andlisis de correlacion y
andlisis estructural. modelado de ecuaciones para determinar las vias de
influencia y la magnitud entre diferentes factores. El sexto estudio esta
disefiado como un metanadlisis, que incluye la recuperacién 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 evalia el riesgo de sesgo utilizando el riesgo
Cochrane de herramienta de evaluacién de sesgos, evaluando la eficacia de
MBSR en pacientes con cancer de pulmén mediante el disefio de variables
psicolégicas 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 séptimo 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 andlisis de varianza de medidas repetidas (ANOVA) y el mod-
elado de ecuaciones estructurales para analizar las medidas de resultado
antes de la intervencion (TO0), el postintervencién inmediata (T1), 1 mes
(T2) y 3 meses (T3). Los andlisis estadisticos en los estudios primero a
quinto y el séptimo estudio se realizaron utilizando Statistical Package for
the Social Sciences (SPSS) versién 22.0 y AMOS versién 21.0 (Chicago, IL,
Estados Unidos); sin embargo, los andlisis estadisticos en el sexto estudio
se realizaron con RevMan 5.4 (Colaboraciéon 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 andlisis SEM mostré que el nivel educativo ($=0,151,
P=0,004), residencia ($=0,146, P=0,016), metastasis ($=0,136, P=0,023),
el grado de dolor ($=0,133, P=0,005), los antecedentes familiares
(8=-0,107, P=0,021) y el estadio del tumor, ganglio y metastasis (5=-0,236,
P<0,001) fueron independientes predictores para la angustia psico-
légica. El modelo construido con estos predictores mostr6 un area bajo la
curva de 0,693. Un punto de corte de 66 predijo malestar psicolégico cli-
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 termdémetro de angustia fue del 64,63%.

El segundo y tercer estudio sugirieron consistentemente que el apoyo so-
cial tenia efectos directos significativos sobre la angustia psicolégica, con
un S de -0,58 en el segundo estudio y un 5 de -0,710 en el tercer estudio.
Ademas, el segundo estudio revel¢ que el afrontamiento de la confron-
tacién y el estrés percibido mediaron parcialmente la asociacién entre el
apoyo social y la angustia psicoldgica, y el tercer estudio ilustré que la au-
toestima mediaba parcialmente la relacién entre el apoyo social y la an-
gustia psicolégica. El cuarto estudio encontrd que la atencién plena tuvo
un efecto directo sobre la angustia psicolégica, informando un S de -0,107;
sin embargo, en el quinto estudio no se detect6 una asociacién directa en-
tre la atencién plena y la angustia psicolégica. Ademas, el cuarto estudio
revel6 la asociacion indirecta entre la atencién plena y la angustia psico-
l6gica a través del papel mediador en cadena del estigma y el apoyo social,
y el quinto estudio reveld que la atencién plena influy6 indirectamente en
la angustia psicoldgica al afectar la percepcién de la enfermedad solo o al
afectar simultaneamente la percepcion de la enfermedad. y el estrés per-

cibido.

El sexto estudio encontré que MBSR alivio significativamente la fatiga rela-
cionada con el cdncer (diferencia de medias estandar [SMD], -1,26; inter-
valo de confianza [IC] del 95 %, -1,69 a -0,82; evidencia moderada) y esta-
dos psicoldgicos negativos (SMD, - 1,35; IC 95 %, -1,69 a -1,02; evidencia
baja), estados psicolégicos positivos mejorados (SMD, 0,91; IC 95 %, 0,56-

1,27; evidencia moderada) y mejor calidad del suefio (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 revel6 una tendencia ha-

cia la significacion estadistica (P=0,06, evidencia baja).

El séptimo estudio demostr6 que el MBSR de cuatro semanas alivié signifi-
cativamente la angustia psicoldgica (F=15,05, P<0,001), disminuy¢ el es-
tigma percibido (F=8,260, P=0,005) y mejoré el apoyo social (F=16,465,
P<0,001) y atencién plena mejorada (F=17,207, P<0,001) en comparaciéon
con la atencion 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 atencién plena y el estigma percibido media-
ron la eficacia del programa MBSR de cuatro semanas sobre la angustia

psicolégica ($=-0,292, P=0,005; $=-0,358, P=0,005).

Conclusiones: Sobre la base de los resultados de siete estudios separados,
se extraen varias conclusiones, que se resumen a continuacién en el orden

de estudio.

i. El primer estudio desarrolla un algoritmo predictivo ficil de usar
con una precisién moderada, que beneficia la identificacién de pa-

cientes con alto riesgo de sufrimiento psicolégico.

ii. El segundo y tercer estudio revelan que el apoyo social puede con-
tribuir directamente a mejorar la angustia psicolégica, o puede
contribuir indirectamente a mejorar la angustia psicolégica al
mejorar la confrontacién para hacer frente al cancer, disminuir el

estrés percibido y aumentar la autoestima; y los estudios cuarto y
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iil.

iv.

quinto revelan que la atencidén plena puede aliviar indirectamente
la angustia psicolégica al mejorar el apoyo social, disminuir el es-
tigma percibido y reducir el nivel de percepcion de la enfermedad

y el estrés percibido.

El sexto estudio demuestra los efectos positivos de MBSR en los
estados psicoldgicos de los pacientes con cancer de pulmon, lo que
implica que se deben recomendar protocolos de intervencién
basados en este enfoque como parte del programa de rehabili-

tacién para pacientes con cancer de pulmén.

El séptimo estudio muestra los beneficios del MBSR de 4 semanas
para la angustia psicoldgica, el apoyo social, la atencién plena y el
estigma percibido en pacientes con cancer de pulmoén, y también
aclara los mecanismos por los cuales el MBSR alivia la angustia
psicolégica mejorando el apoyo social, mejorando la atencién
plena, y la disminucién del estigma percibido, lo que proporciona
informacion sobre cémo aplicar el MBSR para reducir la angustia

psicolégica entre los pacientes con cancer de pulmoén.

Palabras clave: cancer de pulmon; malestar psicoldgico; herramienta pre-

dictiva; apoyo social; autoestima; estilo de afrontamiento; percepcién de

la enfermedad; estigma de la enfermedad; conciencia; estrés conservado;

reduccion del estrés basada en la conciencia; metaanalisis; modelo de ec-

uacion 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 guidelinel. 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-
tress34. Psychological distress will retain throughout the cancer trajec-
tory®, having different prevalence according to various studies, cancers,
and countries®, 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 cancer!!. Compared with other cancers,
lung cancer patients reported the highest incidence of psychological dis-
tress1213, In addition, a recent meta-analysis reported a mean prevalence

of 48.3% of psychological distress in Chinese lung cancer patients+.

Clinically significant psychological distress is associated with a range of
adverse consequences?, such as interruption of anticancer treatments!5-17,

prolonged hospital stay!8, higher suicidal risk!®, poor quality of life
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(QoL)2021 and higher risk of mortality?223. 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 sign125, 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 patients2¢, especially Distress Thermometer (DT)?3,
Hospital Anxiety and Depression Scale (HADS)?7 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 sel. 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 distress2°. 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 interventions?.
However, from the NCCN definition of psychological distress, psychosocial
interventions may be more appropriate for the alleviation of psychological
distress in practice343¢. 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
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cancer have disproportionately targeted women with breast cancer3949, 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:

Partl 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 111, 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.

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.

To evaluate whether MBSR is effective in reducing negative psycho-
logical status, enhancing positive psychological status, and improv-

ing QoL in lung cancer patients.

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 cancer!®.
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 657,0004%, 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 guideline?. 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#. Psychological distress will retain throughout the cancer trajec-
torys, having different prevalence according to various studies, cancers,
and countries®, 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 cancer4? and poor
prognosis*3. Furthermore, compared to patients with other cancers, lung
cancer was associated with the highest psychological distress preva-
lencel213, varying from 17.0% to 73.0%204445, [n addition, a recent meta-
analysis reported a mean prevalence of 48.3% of psychological distress in

Chinese lung cancer patients4.

Adverse consequences of psychological distress

Clinically significant psychological distress is associated with a range of
adverse consequences!. 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 treatment!5-17 and in-
creased the risk of physical symptoms??. One study also revealed that psy-
chological distress was associated with higher suicidal risk!®. In addition,

evidence published recently even suggested that psychological distress
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can accelerate the growth of tumor cells and decrease therapeutic effects?4,
which may significantly prolong hospital stay!8, reduce the QoL2021 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 sign.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 management2946; however, fewer than half of distressed
patients with cancer are actually identified and referred for psychosocial
help*748, 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 distress#°.

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 patients>0-52, 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 patients!. 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 patients?6, 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 patientss3-56. However, among the cur-
rently available instruments, POMS-SE, DT and HADS were most frequently

employed in practice>’.

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 distress!. Several
studies have tested the measurable properties of DT and confirmed the
value of measuring psychological distresss8-60. 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 aims®1-66, 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 participants’. 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 setting??, 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 anguish.
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 settings®7-¢%. 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 patientsé7.69, 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 protocols3°. 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 studies?%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)2%72, gender
(female)7%74, education level (senior school and below)7475, heavy eco-
nomic burden’4, marital status!276, and smoking history””. In addition,
some studies have also revealed the associations between disease-related
factors and psychological distress, such as family history of cancer7s, type
of cancer!279, stage of tumor’¢, comorbidity8%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-
tected®383, 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
interventions!. 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 agents?. In addition, most pharmacological agents are
prescribed to treat anxiety and depression8586, 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

51



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

Xu Tian

patients; however, the quality of the evidence in this area is low?. 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 cancer394087-89 mainly including mindful-
ness-based interventions (MBI)3690-92, cognitive behavioral therapy
(CBT)?394, supportive psychotherapy?5¢, psychoeducation3297, family and

couples therapy?8-100,

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 settings3¢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-
dencel02104105 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 Q0L36’37’106’107.
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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 cancer3949, 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 198109 and interstitial lung diseases!10.111,
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 interventions!12, 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 technique!3, 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 rumination!%?; 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 support!!4, perceived stigmalls, perceived
stress!1é, intrusive thoughts84, symptom burden84, type D personality?84,
coping style’8, self-esteem!l?, mindfulness!18119, 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 patients30.45122123 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.

Relationships among social  The chain mediating role of social support  The use of mindfulness-based stress
support, coping style, perceived  and stigma in the relationshipbetween, reduction (MRSR] for lung eancer _ .
Development of tool stress, and distress distress alicnls: prolocol for a systematic Empirical evaluation
in Chinese lung cancer patients  among Chinese lung cancer patients 2 a-analysis
. . .

< ) gmc.mu..m....m.g ) s...n%m.." ) D

. . . .
Prodicting the risk of psychological The pasitive effect of social Mindfulness affects the level of ‘The impact of mindfulness-based Efficacy and mechanisms of four
distress among lung cancer patients: support on psychological psychological distress in patients stress reduction (MBSK) on week MESR on psyehological distress
development and validation of a distress among Chinese lung with lung cancer via illness pspehologieal outcomes and in lung eancer patients: a single

Psychological distress in Chinese lung cancer patients: prediction, psychosocial mechanisms, and intervention

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

Instruments

Data

tion

collec-

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

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

Objective

Study design

Sample

Instruments

Data collec-

tion

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, [llinois) and IBM AMOS 21.0
(Chicago, Illinois).

Study 2

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.

A cross-sectional survey study.

441 adult lung cancer patients who independently
completed and sent back validated questionnaires.
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).

Investigators informed all candidates the aims and
procedures of the study in detail before starting the

formal survey. All oral or written informed consents
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Statistical

analysis

Objective

Study design

Sample

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.

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

Study 3

To investigate the effect of social support on psycho-
logical distress among Chinese lung cancer patients
and clarify the mediating role of self-esteem.

A cross-sectional descriptive correlational survey.

441 Chinese lung cancer patients who independently
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Instruments

Data collec-

tion

Statistical

analysis

completed and sent back validated questionnaires.
Demographic information collection sheet, DT, 12-
item MSPSS, and 10-item Rosenberg Self-Esteem
Scale (RSES).

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.

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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Objective

Study design

Sample

Instruments

Data collec-

tion

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

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.

A cross-sectional, correlational, descriptive survey
study.

441 valid Chinese lung cancer patients.

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).

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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Statistical

analysis

Objective

Study design

Sample

survey. More importantly, the formal survey was con-
ducted after all patients gave informed consent orally.
Patients were required to independently answer all
questionnaires.

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

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.

A cross-sectional descriptive survey study.

295 adult patients who were diagnosed with lung

cancer based on definitive and route methods and
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Instruments

Data collec-

tion

Statistical

analysis

were confirmed to have ability to clearly and accu-
rately read and write.

Self-designed demographic information collection
questionnaire, DT, 39-item FFMQ, 8-item the Brief I11-
ness Perception Questionnaire (B-IPQ), and 10-item
PSS.

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.

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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Objective

Study design

Sample

Instruments

Data collec-

tion

these analyses, we used 2,000 bootstrap resamples
and focused on the bias-corrected and accelerated
confidence interval (CI).

Study 6

The aim of the present systematic review and meta-
analysis seeks to determine the role of MBSR in lung
cancer patients.

Study protocol for meta-analysis.

Studies investigating the comparative effects be-
tween MBSR and control groups on psychological and
physical outcomes will be documented.

A predesigned standard information extraction sheet,
Cochrane risk of bias assessment tool, and Grading of
Recommendations Assessment, Development and
Evaluation (GRADE) system.

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
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Statistical

analysis

Objective

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.

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

This meta-analysis aimed to evaluate the
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Study design

Sample

Instruments

Data collec-

tion

Statistical

analysis

effectiveness of the MBSR program on psychological
states and QoL in lung cancer patients.

A systematic review with meta-analysis.

RCTs investigating the effectiveness of the MBSR pro-
gram on psychological outcomes and QoL among pa-
tients with lung cancer.

A predesigned standard information extraction sheet,
Cochrane risk of bias assessment tool, and Grading of
Recommendations Assessment, Development and
Evaluation (GRADE) system.

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 was conducted using RevMan 5.4
(Cochrane Collaboration, Oxford, United Kingdom)

and STATA 14.0 (StataCorp, Texas, USA). All outcomes
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Objective

Study design

Sample

Instruments

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

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

175 lung cancer patients with proven clinically signif-
icant psychological distress or at high risk of suffering
from psychological distress.

Self-designed demographic and clinical
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Data collec-

tion

Statistical

analysis

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.

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).

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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Results
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Article 1

Tian X, Jin Y, Tang L, Pi YP, Chen WQ, Jiménez-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 ] Oncol Nurs. 2021 May 31;8(4):403-412. doi:

10.4103/apjon.apjon-2114.
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Objective: Lung cancer patients reported the highest incidence
of psychological distress. It is extremely important to identify
which patients at high risk for psychological distress. The
study aims to develop and validate a predictive algorithm to
identify lung cancer patients at high risk for psychological
distress. Methods: This cross-sectional study identified the risk
factors of psychological distress in lung cancer patients. Data
on sociodemographic and clinical variables were collected
from September 2018 to August 2019. Structural equation
model (SEM) was conducted to determine the associations
between all factors and psychological distress, and then
construct a predictive algorithm. Coincidence rate was also
calculated to validate this predictive algorithm. Results: Total
441 participants sent back validated questionnaires. After
performing SEM analysis, educational level (= 0.151, P= 0.004),
residence (= 0.146, P = 0.016), metastasis (= 0.136, P = 0.023),

pain degree (f = 0133, P = 0.005), family history (f = -0.107,
P = 0.021), and tumor, node, and metastasis stage (f = -0.236,
P < 0.001) were independent 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%. Conclusions: A validated, easy-to-use
predictive algorithm was developed in this study, which can be
used to identify patients at high risk of psychological distress
with moderate accuracy.

Key words: Lung neoplasm, prediction model, psychological
distress, structural equation model
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Introduction

According to the data released by the International
Agency for Research on Cancer, lung cancer accounts
for around 11.4% of new cancer cases and 18.0% of
cancer-related deaths in 2020, Patients who were
identified with lung cancer report significantly high
detection rate of psychological distress mainly because of
poor 5-year survival rate.” Previous studies indicated that
approximate 17.0%-73.0% lung cancer patients experienced
clinically significant psychological distress worldwide."®
More importantly, compared to other types of cancers,
lung cancer patients reported the highest incidence of
psychological distress.l"#!

As a negative emotional state, psychological distress
has been established to be associated with poor treatment
adherence and physical symptoms.”"l Meanwhile, there are
some studies which found that psychological distress may
enhance tumor growth and diminish effective treatment
response, as well as decrease therapeutic effectiveness. !
As a result, lung cancer patients with clinically significant
psychological distress reported poor quality of life® and
even higher mortality.™” Therefore, it s critical to early
detect patients at high risk of psychological distress from
overall lung cancer patients with a validated prediction
tool.

Background

Accurately understanding risk factors of causing
psychological distress and clarifying the correlations
between psychological distress and various predictive
factors is crucial for developing a reliable and robust
prediction tool for early and accurately predicting the risk
of psychological distress among lung cancer patients.”) To
date, a great deal of studies have performed to investigate
the predictive factors of developing psychological distress
among cancer patients. Meanwhile, many studies have
also been conducted in order to understand the predictive
factors of psychological distress in lung cancer patients.®

In 1999, Keller and Henrich investigated gender
difference of psychological distress and found that female
patients suffer from more serious psychological distress
compared to male patients," which was supported by
the study performed by Morrison et o/, in 2017% and
performed by Lv et al. in 2020.¥1 However, the gender
difference of psychological distress in lung cancer patients
has not yet been detected " Moreover, Lv ¢f o/, also found
that educational level, medical insurance, residence, and
occupational status were associated with psychological
distress,* which was partially consistent with the findings
from another study in terms of educational level and
occupational status.”) Meanwhile, Chambers et a/*! and

Morrison ef al1) found an age difference of psychological
distress, which was also detected in a study by Tian et /%!
Moreover, household income was also noted to be related
to the occurrence of psychological distress.”!

Previous studies also investigated the associations
between various clinical variables and psychological distress
except for sociodemographic characteristics. Carlson et al.
found that advanced cancer patients with metastasis suffer
from more serious psychological distress,"” which was
also consistent with results found by Morrison ef al.'9
However, the role of metastasis in causing psychological
distress was not determined in Lv ef al’s study." Family
‘history, drinking history, and tumor stage were also found
to be associated with psychological distress.”! Moreover,
there are some studies™®" which suggested that surgery,
pain degree, and comorbidity were also the predictors of
psychological distress.

Although various predictive factors of psychological
distress among lung cancer patients have been examined,
several conflicting conclusions were generated due to the
inclusion of a limited number of potential predictors.
Meanwhile, no study has investigated the predictive
effect of combining established predictive factors on
psychological distress. As a result, <10% of patients at high
risk of psychological distress can been early detected.™
We therefore performed this study to first identify those
predictive factors of psychological distress in lung cancer
patients. Then, we set out to develop a predictive algorithm
that may assist the clinical practitioners in identifying
patients at high risk for psychological distress.

Methods

Study design

A cross-sectional descriptive study was performed
to identify the risk factors of psychological distress and
further develop a validated predictive algorithm of high-risk
psychological distress in lung cancer patients based on
optimal predictors. All results were presented in accordance
with the Strengthening the Reporting of Observational
Studies in Epidemiology guidelines.”!

Participants

‘We developed the following criteria to recruit eligible
participants according to previous studies:®9 (a) adult
patients with definitive lung cancer diagnosis and (b) having
ability to independently complete questionnaires. We
excluded those patients who were identified to have the
psychiatric disorder and were therefore unable to cooperate
with questionnaire survey or other types of cancer. We
first estimated sample size based on the algorithm for
cross-sectional survey design:
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N=(2y[1- 2]}/

In this algorithm, 7 and § indicate the incidence and
allowed error, respectively. We calculated an anticipated
sample size of 384 after setting ot of 0.05, 1 of 0.5, and
8 of 0.5. Meanwhile, we also calculated a sample size
of 190 according to the principle of minimum numbers
needed to modeling the relationship between all variables
and psychological distress with structural equation
model (SEM).”! Theoretical sample size of 384 was
determined eventually.

Procedure

This study s strictly in accordance with the provisions
of the Declaration of Helsinki. Moreover, the protocol of
this study has been approved by the institute review board
of all participated hospitals. All lung cancer patients who
were admitted to the medical oncology and respiratory
department of two tertiary hospitals and five secondary
hospitals in Chongging of China for further treatment were
checked for eligibility between September 2018 and August
2019 with convenience sampling method, and all eligible
patients were enrolled for questionnaire survey within 48 h
of admission to ward. All participants fully understood
aims and procedure of this study and patients’ rights
before participating 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 obtained oral
or written informed consent from all participants 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.

Study variables

In this study, we mainly aimed to determine the optimal
predictors of psychological distress in lung cancer patients
from sociodemographic and clinical aspects. Therefore,
after comprehensively reviewed published studies which
investigated impact factors of psychological distress among
cancer patients, especially lung cancer patients, the following
sociodemographic variables were collected including
gender, age, nationality, educational level, occupational
status, marital status, payment method, residence, the
quantity of children, household income, family history,
smoking history, and drinking history. Meanwhile, we
also collected the clinical variables as following: diagnosis
duration, surgical history, metastasis, comorbidity, pain
degree, and tumor, node, and metastasis (TNM) stage. All
sociodemographic and clinical variables were collected used
the standard sheet.

As the main outcome variable, psychological distress
was measured with distress thermometer (DT), which was
designed to have a 11-point scale (0 indicates no distress and
10 suggests extreme distress) in a thermometer format.”!
The psychometric properties of DT have been extensively
validated in various settings,>** and several studies
consistently indicated 4 or above scores as the criteria of
defining patients with clinically significant psychological
distress.”"™! Certainly, this criterion of DT >4 was also
demonstrated to be applicable to Chinese cancer patients,
with an area under the receiver operating characteristic
curve of (.885 in an empirical study™!

Statistical analysis

We used descriptive statistics including frequency and
percentage to summarize participants’ sociodemographic
and clinical variables. Mean rank was calculated to
express the score of psychological distress because of
Kolmogorov-Smirnov test indicated a skew distribution.
The mean rank of psychological distress between
variables was first tested using univariate analysis prior to
constructing the prediction model. However, we did not
determine independent variables according to the results of
univariate analysis, and all sociodemographic and clinical
variables were included to modeling prediction structure.
‘We calculated the following indices to evaluate the fitness
of the overall model including the ratio of Chi-square ()
to degrees of freedom (df), goodness-of-fit index (GFI),
adjusted GFI (AGFI), comparative fit index (CFI), and
toot mean square error of approximation (RMSEA).
According to Kline,” model fit was regarded as good
when a ratio of y/df was <3. For GFI and AGFI, a value
of more than indicates a good model fit.*” Moreover, CF
of >0.90°" and RMSEA of <0.055 were also suggesting
a good model fit. P < 0.05 indicated significance for all
analyses. Data were analyzed with the Statistical Package
for the Social Sciences (Chicago, IL, USA) and IBM AMOS
21.0 (Chicago, IL, USA).

Results

Sample characteristics

We distributed 450 questionnaires during survey, and
441 valid questionnaires were received finally, with a
validated response rate of 98.0%. The participants had a
median age of 60.0 (interquartile range: 52.0-67.0) and
most were male (71.4%) and Han nationality (98.6%). Most
participants did not get adequate education (68.0%), and
a significant number of participants were jobless (44.9%).
Most participants got married (99.3%) and had medical
insurance (97.3%), and more than half of them had
no drinking history (53.7%) and diagnosis duration
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of <6 months (53.1%). In addition, most participants lived
in urban (69.4%), had one or two children (99.4%), but
no family history (87.8%) and no comorbidity (74.1%).
However, most of these participants were at the advanced
stage (85.7%) and most experienced metastasis (62.6%).
Moreover, a minority of these participants experienced
moderate-to-severe pain (19.0%), but most participants did
not receive surgery (61.9%). The details of participants’
characteristics are shown in Table 1.

Influencing factors for psychological distress

Univariate analysis suggested that eight variables
including age, educational level, occupational status,
household income, drinking history, diagnosis duration,
family history, and TNM stage were substantially related
topsychological distress. Younger participants experienced
a higher level of psychological distress (P = 0.046), and
participants having work also experienced significant
psychological distress (P = 0.038). Participants who were
from middle-income family had lower level psychological
distress (P < 0.001), and participants who were newly
diagnosed with lung cancer had the highest level of
psychological distress (P = 0.001). Moreover, participants
who were at the early stage reported a higher level of
psychological distress (P < 0.001). Those participants
with drinking history (P = 0.031) and without family
history (P = 0.029) had a higher level of psychological
distress. Meanwhile, higher educational level also caused the
increasing of the level of psychological distress (P= 0.031).
The details are shown in Table 1.

Structural equation modeling of the factors predicting
psychological distress

We used SEM technique to further inveterate the
association between sociodemographic and clinical
variables and psychological distress in order to identify the
independent predictive factors of psychological distress. We
coded all variables to meet the requirement of performing
structural equation modeling, and the coded information
is summarized in Table 2. We used maximum likelihood to
perform SEM for determining the predictive effect of each
variable on psychological distress. The structural model of
variables and psychological distress is displayed in Figure 1,
and the regression weights of psychological distress and
various variables are summarized in Table 3. Meanwhile,
the correlations of all error variables are documented in
Table 4. The results revealed that the structural model
adequately fitted the data (y?/df = 0.412, GFI = 1.000,
AGFI = 0.980, CFI = 1.000, and RMSEA = 0.000
[90% confidence interval, 0.000-0.073]).

Among those 19 paths, 13 paths did not achieve
statistical significance, and the remaining 6 paths were

statistically significant with all critical ratios of more than
2.0. Specifically, educational level (f = 0.151, P= 0.004),
residence (f = 0.146, P = 0.016), metastasis (f = 0.136,
P=0.023), and pain degree (= 0.133, P=0.003) positively
predicted psychological distress, however, family history
(B=-0.107, P = 0.021) and TNM stage (f = -0.236,
P <0.001) negatively predicted psychological distress.

Psychological distress predictive algorithm

Based on the results from SEM analysis, we developed
the following predictive algorithm of psychological
distress: risk score = (0.151 x educational level
+ 0.146 x residence + 0.136 x metastasis
+ 0.133 x pain degree - 0.107 x family history
- 0.236 x TNM stage) x 100, with an overall risk
score distribution of ~75-120. We calculated the risk score
of each surveyed participant with the above predictive
algorithm, and obtained an overall risk score distribution
of —65-78. Then, we also calculated an area under the
curve (AUC) of 0.693 for our predictive algorithm, which
is depicted in Figure 2. Meanwhile, we also determined
a cutoff value of -9, which was corresponding to a
sensitivity of 65.4%, a specificity of 66.9%, a positive
predictive value of 28.33%, and a negative predictive
value of 89.66% when Youden's index got a maximum
value of 0.323. Furthermore, in order to improve the
feasibility of the predictive algorithm in clinical practice,
we inserted a constant of 75 into the algorithm to eliminate
negative risk score, and the user needed to do decimals
to round up and round down numbers. Therefore, an
updated predictive algorithm was constructed as following:

risk score = 75 + (0.151 x educational level + 0.
146 x residence + 0.136 x metastasis + 0.133 x pain
degree — 0.107 x family history - 0.236 x TNM
stage) x 100. As a result, the overall distribution of risk
score was ranging from 0 to 195. Certainly, the cutoff value
was also changed to be 66 eventually.

Next, we applied this predictive algorithm to our
surveyed participants for further validating its predictive
performance, and detected 51 participants at high risk
from those 78 participants who were identified with
clinically significant psychological distress with DT and
234 participants at low risk from 363 participants who
were identified without clinically significant psychological
distress with DT. Finally, a coincidence rate of 64.63% was
achieved. Finally, 40.82% of participants were identified
1o get clinically significant psychological distress using our
predictive algorithm.

Discussion

Psychological distress has been recognized asan important
consequence of cancer diagnosis and treatment because
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Table 1: Comparison of psychological distress among 441 participants according to demographic and clinical variables

Variable Frequency Proportion (%) Mean rank of P§ Lory P
Gender
Male 315 T4 21951 -0.479 0.632
Female 126 286 2471
Age (years)
1839 12 27 266.00 8.005 0.046
40-49 57 129 249.26
5059 141 320 21364
260 31 524 213.13
Nationality
Han 433 986 22044 -0.976 0329
Minority 6 14 26175
Educational level
Primary 120 72 21534 8.891 0.031
Junior high 180 408 20843
Senior high 84 19.1 243.55
University 37 129 22842
Occupational status
Not working 198 449 2748 6.360 0.038
Working M 122 23430
Retired 189 429 21512
Marital status
Married 438 99.3 22021 379% 0.051
Divorcediwidowed 3 0.7 336.30
Payment method
Medical insurance 429 973 2158 -0.703 0482
Private payment 12 27 20038
Residence
Urban 306 694 216.96 -1.4 0214
Rural 135 306 23017
Quantity of children
0 3 06 135.00 2531 0282
1 234 531 21623
z2 204 463 2744
Household income (rmb)
<20,000 39 88 25977 22224 <0.001
20.000-50,000 123 279 20487
50.000-100,000 192 435 20738
>100.000 87 198 23648
Diagnosis duration (month)
<1 51 116 269.09 16.492 0.001
16 183 415 211.85
712 84 190 233.80
>12 123 279 20593
Family history
No 387 878 22499 =2177 0.029
Yes 54 122 19242
Smoking history
No 159 36.1 218.00 -0.459 0.646
s 282 639 22269
Drinking history
No 237 337 21118 =157 0.031
s 204 463 23240
Surgery
No k] 619 216.76 -1.102 0270
Yes 168 38.1 227.89
Contd...
407

Asia-Pacific Joural of Oncology Nursing * Volume 8 + Issue 4  July-August 2021

78



UNIVERSITAT ROVIRA | VIRGILI

PSYCHOLOGICAL DISTRESS IN CHINESE LUNG CANCER PATIENTS: PREDICTION, PSYCHOSOCIAL
MECHANISMS, AND INTERVENTION

Xu Tian

Tian, &t al.: Predictive Algorithm of Psychological Distress

Table 1: Contd...

Variable Frequency Proportion (%) Mean rank of PS Zory? P
Metastasis
No 165 374 22943 -1328 0.184
Yes 276 626 21596
Comorbidity
No 327 741 22578 -1649 0.0%9
Yes 114 59 20730
Pain
No pain 183 413 20733 733 0.062
Mild 174 393 23341
Moderate 81 184 22767
Severe 3 0.06 155.00
TNM stage
1 42 93 24779 62.803 <0.001
[} 2 45 387.07
1] 48 109 21238
v 330 748 208.28

PS: Psycholagical distress; TNM: Tumor, node, and metastasis

Table 2: Coding of categorical variables

Variable Coding

Gender 1=male, 2=female

Age 1=18-39, 2=40-49, 3=50-39, 4=260

Nationality 1=Han nationality, 2=minority

Educational level ~ 1=primary, 2=junior high, 3=senior high, 4=university

Occupational status - 0=not working, 1=working, 2=retired

Marital status I=married, 2=divorcedwidowed
Paymentmethod  1=medical insurance, 2=private payment
Residence I=urban, 2=rural

Quantity of children 0=childness, 1=1 child, 2=2children
Household income  1=<20,000: 2=20,000-30,000; 3=50,000-100,000;
4=>100.000

Diagnosis duration  1=<1,2=16.3=7-12:4=>12
Family history 0=no, I=yes
Smoking history ~ 0=no, I=yes

Drinking history

surgery

Metastasis 0O=no, I=yes

Comorbidity 0=no, I=yes

Pain degree 0=no pain, 1=mild, 2=moderate, 3=severe
TNM stage 1=1,2=11,3=IIl 4=IV

TNM: Tumor, node, and metastasis

it was negatively associated with decreased therapeutic
effectiveness, increased risk of morbidity and mortality, and
poor quality of life.* Patients with lung cancer reported
to have the highest incidence of psychological distress
compared to other types of cancer.®! Unfortunately, no
validated screening tool specifically focused on lung cancer
has been developed for early detection of patients at high
risk of psychological distress although several studies have
identified some risk factors of psychological distress.*“! [n
this study, a predictive algorithm with a moderate predictive
accuracy (AUC = 0.693) was first developed and validated.
Noteworthy, a cutoff value of 66 identified that 40.82%

of lung cancer patients were at high risk of psychological
distress, which was supported by results from several
previous studies. =1

In this study, total 19 risk factors were included for the
final investigation, and younger age, higher educational
level, working, extremely low or high household income,
shorter diagnosis duration, no family history, drinking
history, and advanced cancer stage were first identified
as the risk factors of psychological distress. Furthermore,
educational level, residence, family history, TNM stage,
metastasis, and pain degree were included to develop
predictive algorithm eventually, which were all reported
previously to have predictive effects on psychological
distress in lung cancer patients. However, the predictive
role of other important risk factors, especially age and
gender which have been identified previously to be the
independent risk factor of psychological distress, 516
was not demonstrated. We therefore suggested performing
more studies with larger sample size to further assess their
association.

To our knowledge, several screening tools have been
applied in practice for assessing the level of psychological
distress in cancer patients.™ Of these tools, DT and
Hospital Anxiety and Depression Scale (HADS) were
used most extensively. As an easy-to-use tool, DT hasbeen
recommended by the National Comprehensive Cancer
Network to identify the level of psychological distress.
However, the cutoff value must be calculated again when
DT was used for different types of cancer, in diverse
cultural settings, and for different aims,"*****! which
may significantly increase the inaccuracy of psychological
distress. Moreover, the accuracy of assessing psychological
distress will be impaired because DT is marked subjectively
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Figure 1: Path diagram of psychological distress and different demographic and clinical variables. Solid arrow indicates significant difference.
Ato S presents gender, age, nationali ional level, ional status, marital status, payment method, residence, quantity of children,
household income, diagnosis duration, famlly history, smoking history, drinking history, surgery, metastasis, comorbidity, pain, and tumor, node,
and metastasis stage, respectively

1.0
Pathway Standard estimate  SE R P
0.8 .
Gender 0022 0178 0312 075
Age -0016 0007 -0280 0779
206 Nationality 0009 0439 019 084
E Educational level 0.151 0060 288  0.004
B Occupational status 0.068 0072 1126 0260
&)C.)' 04 4 Marital status 0.021 0631 0459 0646
Payment method -0.088 0331 -1837  0.066
Residence 0.146 0.48 2411 0016
024 Quantity of children 0.050 0110 0992 0321
) Household income 0010 0071 0178 0859
AUC=0.693 (0.630-0.756) Family history 017 01 -2310 oo
P<0.001 Diagnosis duration 0001 0058 0019 098
0.0 5 ¥ v ’ Smoking history -0.028 0174 -0379 0705
0.0 0.2 04 0.6 0.8 1.0 Drinking history 0.065 0106 1379 0168
| -Speciﬁcity TNM stage -0.36 0070 -3973 <0.001
Surgery 0.059 0105 1288 0198
Cut oﬂ* 66 Metastasis 0.136 0139 2270 0023
i Comorbidity ~0.060 0126 -1214 025
Sensitivity 65.41% Pain degree 0.133 0070 278 0005
Speciﬁcity 66.90% Psmﬁw Gistress; SE: Standard error, CR. Critical abio; TNME: Tumar, node, and
Positive predictive value 28.33%
. Nl 0
Negative predlctlve value 89.66% in identifying psychological distress because anxiety

Figure 2: Receiver operating ch istic curve of the pi
algorithm. Black dot indicates cutoff value of 66

by participants.” For the HADS, it was actually developed
to measure the level of anxiety and depression in the
hospital setting.*” The HADS was extensively utilized

and depression were considered to be manifestations
of psychological distress. However, it is a mistake to
simply equate anxiety and depression with psychological
distress, which was defined as a negative emotional state
characterized by physical and/or emotional discomfort,
pain, or anguish.”! Therefore, the HADS cannot adequately
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Table 4: The correlations of all error variables

Correlation Estimate  Correlation  Estimate  Correlation  Estimate  Correlation  Estimate  Correlation  Estimate

el <-> ¢l9 0015 el2 <> ¢l§ 0107 € <>
el7 <-> el§ 0039 ell <> ¢l 0015 el <>
el6 <> el7 0060 el0 <-> el 0014 el3 <>
eld <-> el6 0042 9 <> el 0021 el2 <->
eld <> eld -0078 e8 <> el -0223 el0 <->
el <-> eld 0015 e <> el8 -009 o9 <->
el? <> el3 0119 6 <> el8 -0049 o8 <->
ell <> el2 0024 e <> el 0195 & <>
eld <-> ell 0076 ed <-> el 0004 o6 <>
eld <> ¢ 0088 e <> el8 0020 & <>
8 <> & 018 e <> el 0316 o4 <>
e7 <> e 0161 el <> el 0167 eI <>
e6 <> e -—0014 eld <> eIl 0372 e <>
e <> eb -—0087 el4 <> eIl -0042 el <>
ed <> e 0265 eld <> eIl -0062 el2 <->
e <> e 0039 ell <> el7 0032 ell <>
el7 <-> el9 -0002 el0 <-> el7 -0.I50 el0 <->
elf <> el9 -0071 e <> el7 0140 9 <->
eli <> el9 0045 8 <> el7 -009 &8 <->
eld <-> el9 -0057 &7 <> el7 -0I128 ef <->
el <> el9 -0194 e6 <> el7 0065 6 <->
el2 <> el9 -00% e <> el7 0117 & <>
ell <-> ¢l9 0105 ¢4 <> ¢l7 -0065 &4 <>
el <-> el9 0020 3 <> el7 001 e <>
89 <> ¢l9 0025 € <> eIl 0206 €2 <>
8 <> el9 -004 el <> eIl -0070 el <>
el <> el9 0103 el4 <> el6 -0065 ell <->
e6 <> el9 -0085 el3 <> el6 -00353 el <->
e <> el9 0032 el2 <> el6 -0001 €9 <>
ed <> el9 -0 ell <> el6 -0025 8 <->
e3 <> el9 -0018 e <> el6 008 e <->
e <> el9 0062 e8 <> el6 0003 e6 <>
el <> el9 -0056 &7 <> el6 -0043 &5 <>
elf <-> el§ 0038 e6 <> el6 0007 o4 <>
ely <> elf 0042 5 <> el6 0009 eI <>
eld <-> el§ 0049 4 <> ¢l6 0005 el <>
el3 <-> el§ -0152 3 <> ¢l6 0033 el <->

ele 0066 &3 <> el 0071 €2 <> e 0147
ele 0031 e <> el 0132 el <> e 0004

els -0.102 €7 <> el2 0104 & <> e -0130
el3 0221 eb <-> el 0052 et <-> 7 -0030
el3 -0317 e <> el2 -0030 e <-> ¢ -0020
el3 0082 e <> el2 0086 &2 <-> o 0121
els 0067 3 <> el2 0004 el <> ¢ 0106
el5 -0087 e <> el2 0116 e <> e -0015
el3 0044 el <> el2 0052 & <> e 0010
el3 0033 e <> ell -0012 e <> e -0095
el35 -0204 e8 <> ell -0116 el <> e -0052
el3 0000 €7 <> ell -0059 € <> e 0066

eld 0308 eb <> ell -0033 e <> e 038

eld -0068 e <> ell 0029 el <> e -0034
eld -0I21 ed <> ell 0032 e <> et 0161
eld -0094 e3 <> ell 004 el <> ef 0024

eld 0118 2 <> ell -0011 el <-> e 0012

el4 -0080 el <> ell -0050 el2 <-> el7 0358

eld 0064 8 <> el0 -0413 &2 <-> el3 -0197
eld 0012 7 <> el0 -009 el <> e 0115
eld 0089 e6 <> el0 -0071 e <-> &3 0016

eld -0023 o5 <> eld 0339

eld 02 o4 <> el0 0339

eld 0009 3 <> el0 0038

eld -0053 €2 <> el0 0090

eld 0077 el <> el0 0015

el3 -0060 €7 <> €9 0015

el3 -0005 e <> €9 0074

el3 0079 e <> €9 -0.066

eld -0007 e <> €9 0135

el3 0048 3 <> &9  0.087

el3 -0062 2 <> &9 0246

el3 -0074 el <> &9 005

el3 -0005 e <> e8 0I5

el3 -0007 5 <-> e8 03537

eld 0748 o4 <> o8 -0364

el2 -0008 3 <> o8 0036

identify patients at high risk of psychological distress.
According to the updated definition, we developed the
initial predictive algorithm of psychological distress through
including sociodemographic and clinical variables based on
participants from seven different hospitals with different
levels. Meanwhile, this predictive algorithm will objectively
calculate the corresponding risk score after entering the
value of each predictive factor. Therefore, compared to
reported tools, our predictive algorithm has potential of
objectively and accurately identifying participants at high
risk of psychological distress.

Two main limitations in this study must be further
interpreted. First, psychosocial factors were not included
despite the fact that 19 sociodemographic and clinical
factors have been considered. However, if 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 questionnaires.
Second, external validation was not performed after
developing the predictive algorithm. However, we further
evaluated the accuracy of our predictive algorithm through
calculating the coincidence rate.

Conclusions

In this study, some important independent
sociodemographic and clinical predictive factors for
clinically significant psychological distress in lung cancer
patients were identified, and a validated, easy-to-use
predictive algorithm with fair predictive yield was
developed.
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Objective: Social support is associated with improved
psychological distress in cancer patients. This study 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. Methods: A cross-sectional
survey study examined social support and psychological distress
in 441 patients diagnosed with lung cancer from seven hospitals
in Chongging, China, between September 2018 and August
2019. Coping style and perceived stress were considered to
be potential mediators of adjustment outcomes. Results: We
found a detection rate of 17.7% for psychological distress among
Chinese lung cancer patients. Social support was in significantly

negative association with psychological distress, which was
partially mediated by confrontation coping and perceived stress.
Conclusions: Social support appears to contribute to ameliorate
psychological distress by enhancing confrontation coping with
cancer and enhancing perceived stress. There is a need for the
development and evaluation of psychological intervention
program to enhance the buffering effects of social support in
lung cancer patients.

Key words: Lung cancer, psychological distress, social support,
perceived stress, coping style, structural equation model

Introduction

Lung cancer is one of the most common malignant
tumors.! It is estimated to have 2,100,000 new cases and
1,800,000 deaths of lung cancer in 2018 worldwide.” In
China, lung cancer is also the leading cause of cancer-related
death.” Cancer patients will suffer from several negative
outcomes such as adverse symptoms and interruption of
treatment, which will then cause psychological distress.* It
is reported that lung cancer patients experience the highest

Quick Response Code:
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prevalence of psychological distress™ due to negative impact
from several aspects such as poor 5-year survival rate of
<40%.! One study reported that more than one-third of
lung cancer patients experienced elevated depression before
initiation of the treatment.” Lynch et al. found that 44.12%
of 34 lung cancer patients reported psychological distress
among. " Moreover, Chambers’ study suggested that 51.0%

This is an open access journal, and articles are distributed under the

fthe Creative C Adtribution-NonCc ial-ShareAlik
4.0 License, which allows others to remix, tweak, and build upon the
work non-commercially, as long as appropriate credit is given and
the new creations are licensed under the identical terms.

For reprints contact: WKHLRPMedknow_reprints @wolterskiuwer.com

DOk
10.4103/2pjon.apjon 59 20

Cite thisarticle as: Tian X, Jin Y, Chen H, Tang L, Jiménez-Herrera MF.
J Oncol Nurs 2021:8:172-9.

1 ©2021 Ann & Joshua Medical Publishing Co. Ltd | Published by Wolters Kluwer - Medknow

86



UNIVERSITAT ROVIRA | VIRGILI

PSYCHOLOGICAL DISTRESS IN CHINESE LUNG CANCER PATIENTS: PREDICTION, PSYCHOSOCIAL
MECHANISMS, AND INTERVENTION

Xu Tian

Tian, et al: Influence Mechanism of Social Support on Psychological Distress

of 151 participants reported elevated distress.” In China,
the reported incidence of psychological distress among
lung cancer patients was varied from 30.00% to 73.00%.1

Psychological distress has persistent negative impact
on psychological health, compliance with treatment,
and quality of life (QoL) among cancer patients,"” and
thus it has been defined as a risk factor of psychosomatic
symptoms."** Social support has a buffering or protective
effects on psychosocial adjustment.* Several studies have
also determined the protective effects of social support
on psychological distress."**®! Burnette and colleagues
found a negative association between social support and
psychological distress among 377 cancer caregivers."® Min
et al. also demonstrated that social support was negatively
associated with psychological distress."”

Coping is an individual's characteristic behavior for
responding to stress, which can be categorized into three
aspects including confrontation coping, accommodation
coping, and avoidance coping ™ Studies demonstrated that
confrontation coping and accommodation coping benefits
psychological adjustment as a positive coping style.*%!!
Whereas, patients who tend to adopt avoidance coping
will experience more negative outcomes because they will
not positively seek additional support sources to deal with
difficulties.*" Evidence suggested that psychological distress
is closely associated with psychological adjustment as a
strong predictor. Coping style is, therefore, considered
1o be potentially related to psychological distress, and the
association between coping style and psychological distress
has been demonstrated =2

Stress is regarded as a state in which individual’s
regulatory capacity cannot meet the threshold of processing
the environmental demands or mental strain.®! Individual
will conduct a subjective assessment for individual's degree
of stress and ability of processing stress when experienced
stress,™ which is defined as perceived stress. Studies have
demonstrated that perceived stress will influence individual
psychological adjustment.?**" Individual will positively
conduct psychological adjustment to ameliorate psychological
distress when they perceived the threat from the higher stress,
which has been demonstrated by published study*!

Based on the previous findings, we concluded that social
support, coping style, and perceived stress is obviously the
three major variables affecting psychological distress. In
addition, more importantly, some studies have revealed that
social support can directly influence the coping style®5%1
and perceived stress™*" among cancer patients. However,
published studies only simply investigated the associative
relationship between two variables, and the potential
association of these three variables with psychological distress
in lung cancer patients is not yet clear, which considerably

limits practitioners to develop interventions for targeting social
support. Hence, we performed this study to investigate the
impact of social support on Chinese lung cancer patients’
psychological distress and further clarify the role of perceived
stress and coping style as mediators of effects.

Methods

The present study was conducted based on a descriptive
and correlational design. The ethics commission of the
Chongging University Cancer Hospital reviewed and
approved the study protocol (Approval No. CUCH_
P20180225). Investigators informed all candidates the aims
and procedures of the study in detail before starting the
formal survey. All oral informed consents were obtained
from patients before participating in the study. We reported
all data in accordance with the Strengthening the Reporting
of Observational Studies in Epidemiology guidelines for
reporting observational studies.*

Sample and setting

Eligible lung cancer patients were enrolled from seven
hospitals including two tertiary hospitals and five secondary
hospitals in Chongging, China. After a pilot study tested
the feasibility of the questionnaire survey, we conducted
the formal survey. All questionnaires were independently
completed by patients between September 2018 and August
2019. We calculated sample size according to the principle
of minimum numbers needed to perform structural equation
modeling (SEM)." Patients were enrolled if the following
inclusion criteria were met: (1) lung cancer was established
pathologically; (2) adults patients (18 years or older)
who have independent ability of reading, understanding,
and writing information; and (3) did not participate in
other surveys which has similar study aims. We excluded
patients with serious physical diseases, mental disorder, and
consciousness disorder from this study. Finally, a total of
450 lung cancer patients were recruited in the investigation
and 441 questionnaires were considered to meet the criteria
of analysis, with an effective response rate of 98.0%. The
process of participants' selection is delineated in Figure 1.

Instruments

Demographic information sheet

The demographic information sheet was developed
by the leading investigator (X. T.). Potential demographic
variables which may have impact on psychological distress
were identified from published Literature. We designed 12
demographic variables in this study finally, including age,
gender, educational level, work status, marital status, residence,
home income, family history (ves or no), smoking history (ves
orno), drinking history (yes or no), surgery history (ves orno),
pain, and tumor-node-metastasis (TNM) stage.
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360 participants from two 90 participants from five
tertiary hospitals | i secondary hospitals

Total 450 eligible Chinese lung cancer patients from 7
targeted hospitals were identified

S B

pam’f‘;ms | Total 441 pmifim

i, participants were | i

f:::'i“'“ T included forthe [ s‘;";ﬁ? :

{ o final analysis i aany
i hospitals hospitals

Total 9 participants were excluded from the final analysis due
 to corresponding questionnaires with insufficient information

Figure 1: The flow diagram of participants’ selection

Psychological distress

In this study, we used a distress thermometer (DT) to
measure psychological distress. The DT is a single item
with an 11-point scale (0 and 10 represents no distress and
extreme distress, respectively) in a thermometer format.™!
Several studies have tested the psychometric properties of
DT and confirmed the value of measuring psychological
distress.”**¥! According to the criteria, patients will be
defined to have clinically significant distress if a score of
4 or above was reported.** In China, an empirical study
demonstrated that the optimal cutoff point of DT was also
4, with an area under the receiver operating characteristic
curve of 0.885.57

Social support

Inthe preset study, we used the 12-item Multidimensional
Scale of Perceived Social Support (MSPSS) to measure the
level of social support from three aspects including family,
friends, and significant others.*!! Eligible lung cancer
patients were requested to rate each item on a 7-point
Likert scale (1 = very strongly disagree to 7 = very strongly
agree). The total score of the perceived social support
ranges from 12 to 84 points. A previous study has tested
the psychological properties of MSPSS and reported that
the coefficient alpha values of subscales were ranging from
0.81 to 0.98.%% The Chinese version of MSPSS has been
validated®”! and thus was used to measure the level of
perceived social support in our study. Reliability Cronbach’s
alpha was 0.90 in this study.

Coping style
We used a 20-item Medical Coping Modes
Questionnaire (MCMQ), which rated on a 4-point

Likert scale from 1 to 3, in this study. The coping style
questionnaire was divided into three subscales including
confrontation coping (active coping), avoidance coping,
and giving up coping (accommodation). Finally, the
score of each subscale was calculated, and the higher
score indicated that individual is more likely to adopt
the corresponding coping style. The MCMQ has been
validated in China scenario and then formed Chinese
version of MCMQ.! Cronbach’s alpha for each of the
three subscales were higher than 0.65, except for avoidance
coping (0.60). In the current study, Cronbach’s alpha
coefficients were 0.67, 0.68, and 0.74 for confrontation
coping, avoidance coping, and giving up coping,
respectively.
Perceived stress

In this study, we used the 10-item Perceived Stress
Scale (PSS), which was developed by Cohen et a7 to
measure stress, which was evaluated on a 5-point Likert
scale from 0 to 4. The total possible score was ranging
from 0 to 40 points, and a higher score indicated a greater
stress level. Cronbach’s alpha was 0.84 at the instrument
development stage. The Chinese version of PSS has been
validated, with a Cronbach’s alpha of 0.619.%% In our study,
the Cronbach’s alpha was 0.73.

Statistical analysis

All statistical analyses were completed using the
Statistical Package for the Social Sciences (Chicago,
Tllinois, USA) and IBM AMOS 21.0 (Chicago, Illinois,
USA). Descriptive statistics were used to summarize
patients’ characteristics and their average score for
psychological distress, social support, coping style, and
perceived stress. Kolmogorov-Smirnov test indicated
that the scores of psychological distress, social support,
coping style, and perceived stress did not follow the
normal distribution, so Spearman’s rank correlation
analyses were calculated to test the relationships among
psychological distress, social support, coping style, and
perceived stress. Bootstrap test was conducted to test a
mediating effect of coping style or perceived stress in the
relation of social support and psychological distress. We
evaluated the overall model using the criteria of fit index.
According to Schreiber,**! the Chi-square ()?) test value
should not be statistically significant (P > 0.05), 1< 3%/
degrees of freedom (df) <3, goodness of fit index (GFI)
>0.90, adjusted GFI (AGFI) >0.90, comparative fit
index (CFI) >0.90, incremental fit index (IFI) >0.90,
normed it index (NFI) >0.90, and root-mean-square etror
of approximation (RMSEA) <0.05 (with 90% confidence
interval [CT]). A Pvalue of 0.05 was considered to represent
statistical significance (two-tailed).
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Results

Demographic characteristics and descriptive statistics

Table 1 presents the demographic characteristics
of 441 patients. A total of 315 (71.4%) patients were

Table 1: Characteristics of participants (n=441)

male. The age of majority of patients was more than
50 years (372 patients, 84.4%). A total of 127 (27.2%)
patients graduated from primary school, 180 (40.8%)
had junior middle school education, 84 (19.1%) had
senior high school education, and 57 (12.9%) held
a college degree or higher degree. Most patients did
not attend work (198 patients, 44.9%) or retired from

Characteristics Frequency (i) Loy P work (189 patients, 42.9%). 438 patients (99.3%) were
Gender married and 3 (0.7%) were divorced or widowed.

:l:;g E: :;; :; - P 306 patients (69.4%) reside in the urban area. For the
Aee e household income, 39 (8.8%) patients reported under

1839 nen 3005 004 ¥20,000; 123 (27.9%) made between ¥20,000 and

4049 57(129) ¥50,000; 192 (43.5%) made between ¥50,000 and

5059 141(320) ¥100,000; and 87 (19.8%) made more than ¥100,000.
E;f:m“m B2 54 (12.2%), 282 (63.9%), and 204 patients (46.3%)

primary ] 5501 ooy Dave family history, smoking history, and drinking

Juior igh 180 (4038) history, respectively. 168 (38.1%) patients underwent

Senior high 84(19.1) surgery. Most patients experienced mild-to-severe

University (129 pain (258 patients, 58.5%), and most patients were
W""‘“"mf diagnosed at advanced stage (378 patients, 85.7%), which

:;:r:;mﬂg ]::E[l?:l) 630 P ere defined as IIl and IV stage.

Retived 189425) Overall, the median score of psychological distress was
Marital status 2 with an interquartile range of from 2 to 3. The medium

Married 438(993) 3.798 0051 score of social support, coping style, and perceived stress

Divorced Widowed 307 was 66 (61-70), 50 (48-52), and 20 (17-22), respectively.
Resicence Among 441 lung cancer patients, 78 were detected to have

Urban 306 (69.4) ~1240 0214 . .

il 15008 a DT score of 4 or above, with a detection rate of 17.7%.
Houschold income 1 Relationships between psychological distress, social

<20000 988 nm <0001

20.000.50.000 a9 support, coping style, and perceived stress

50,000-100,000 192{433) Table 2 documents the results of correlation analyses

>100,000 87194 of psychological distress, social support, coping style
Family history . . . . . .

%o — . 00 including confrontation coping, avoidance coping and

Yes 540122 giving up coping, and perceived stress. The results of the
smoking history Spearman’s rank correlation analyses showed that most

No 159(36.1) —0439 064 variables are significantly correlated with one another other

es mEI than the correlation between coping style and perceived
Dr;r;ki“g history — . oy ST Moreover, avoidance coping and giving up coping

s g %:], ’ ' were all not significantly correlated with psychological
surgery distress.

No 3 (619) 1102 0270

No pain 183 (413) 738 YR ebles (1=441)

Mild 174(395) Variables 1 2 3 4 5 6 7

Moderate 81(184) 1. Psychological distress 1

Severe 30.06) 2 Perceivedstress 0131% 1
TNM stage 3. Social support 0447 010F 1

I 2093 62803 <0001 4. Copingstyle 011 0067 009 1

Il 2148 5. Confrontation coping 0.1347 0.026 0.152% D661" 1

il 48(109) 6. Avoidance coping  0.026 0012 0.09 0624" 0.21° 1

v 330(748) T.Giingup coping  —0.002 0.082 ~0.118* 0390 ~0.132% 0.104° 1
THA mor-node-metasisis P05, "P01
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Table 3: Decomposition of standardized effects from the path model

Variable of Social support Perceived Confrontation coping
effect Confrontation ~ Avoidance  Givingup  Perceived  Psychological ~ Givingup  Psychological Psychological
coping coping coping stress distress coping distress distress
Total effects 0.155 0.113 —0.164 0.110 -0524 0.09% 0.192 0.191
Direct effects 0.155 0.113 =0.175 0.110 -0.575 0.09% 0.192 0.191
Indirect effects 0.000 0.000 0011 0.000 0.051 0.000 0.000 0.000
24360, 2419, coping plays a mediating role in the relationship between

RMSEA=0.014, TLI=0.995,
CF1=0999, NFI=0.984, IFI=0.999,
AGFI=0.983, PGFI=0.190

Figure 2: A path diagram of direct and indirect influences of social
support, perceived stress and coping style on psychological distress
among Chinese lung cancer patients (n=441). *P < 0.05, **P<0.01

The mediating effect of coping style and perceived
stress on the relationship between social support and
psychological distress

SEM with maximum likelihood was used to analyze
the path correlations, which are presented in Table 3 and
Figure 2. The results showed a better fitness between
construct model and the data (y*/df = 1.090, GFI=0.997,
AGFI = 0.983, CFI = 0.999, IFI = 0.999, NFI = 0.984,
RMSEA = 0.014 [90% CT, 0.000-0.075]).

As illustrated, social support had significant direct
effects on psychological distress (§ = -0.58, P < 0.001),
confrontation coping (f = 0.16, P < 0.001), avoidance
coping (8= 0.11, P=0.02), giving up coping (f=-0.17,
P < 0.001), and perceived stress (f = 0.11, P = 0.02)
among lung cancer patients. The direct pathways from
perceived stress to giving up coping (f = 0.10, P = 0.04)
and psychological distress (= 0.19, P < 0.001) were all
statistically significant. Meanwhile, the direct pathway from
confrontation coping to psychological distress (f = 0.19,
P <0.001) was also statistically significant. The results of
bias-corrected bootstrap method indicated that the indirect
pathways between social support and psychological distress
through confrontation coping or perceived stress were
significant, respectively. The results from bootstrap test for
significance of indirect pathways are summarized in Table 4.
The results suggested that perceived stress or confrontation

social support and psychological distress.
Discussion

Main findings

The aim of the present study is to examine the impact
of social support on psychological distress among Chinese
lung cancer patients and determine whether coping style
and perceived stress mediating the association between
social support and psychological distress. The current
study stemmed from a fact that the mechanism by which
social support influences psychosocial distress among
lung cancer patients remains unclear. In our study,
only 17.7% of the analyzed patients reported clinically
significant psychological distress, which was greatly lower
than some previous findings."** However, there also are
some studies found a relatively lower detection rate of
psychological distress in Chinese fung cancer patients, >
which were all consistent with our result. After checking
the demographic information of all analyzed patients, we
found that the vast majority of patients were at advanced
stage and thus have greatly low expectation for treatment
effectiveness and prognosis, which may be the major reason
of causing relatively low detection rate of psychological
distress.” Certainly, usage of DT for the measurement of
psychological distress may be also a potentially important
reason because this instrument is not just for cancer patients
as a nonspecific type of tool.* More important is that
most of the enrolled participants received psychological
interventions when they were initially hospitalized to
ward.* Moreover, patients will experience serious stigma
when who were diagnosed with advanced lung cancer,*!
and therefore, patients tend to deliberately conceal their
psychological distress.*

Social support has been identified as a buffering or
protective source on distress and psychosocial adjustment.™
A great deal of studies has established the importance of
involving social support sources such as caregivers, spouses,
or partners in educational and psychosocial intervention
regimes.* In the current study, we found a directly negative
correlation between social support and psychological
distress among Chinese lung cancer patients, which was
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Table 4: Bias-corrected bootstrap test for all indirect pathways

Pathway Estimate  Bootstrap P
confidence
Psychological distress « social support -0575 —0629--0523 0.001
Confrontation copings « social support 0135 00710.240 0005
Perceived stress « social support 0046 00140080 0021
| distress +— c ion copil 0191 01230262 0.001

Psychological distress + perceived stress 0192 0.1340.258 0.001

consistent with findings from previous studies."** Studies
which were performed to investigate the influencing factors
on psychological distress also consistently indicated that
social support is one of the most important factors of
reducing the severity of psychological distress.”*” One
study focusing on breast cancer patients also suggested
that higher level of social support was in association with
‘higher benefit when a critical threshold of social support
was reached.® Therefore, professional and nonprofessional
social supports should be provided for lung cancer patients
for the purpose of buffering the adverse consequences
resulted from psychological distress and then improve the
QoL.

The coping style is an important person’s characteristic
strategies to maintain or achieve healthy psychological
status through improving environmental adaptability
when patients experienced difficulties. ™ Different coping
styles including confrontation coping, accommodation
coping, and avoidance coping have impact on individual’s
emotional and mental health status.”™ Evidence indicated
that patients with high level of positive attitude may
have more expectation and confidence in addressing
adverse challenge and vice versa.™ In the present study,
confrontation coping was defined to cope with the stressor
positively.* We found confrontation coping mediating
the relationship between social support and psychological
distress, and confrontation coping was also in positive
association with psychological distress. Evidence suggested
that patients characterized by confrontation coping style
were most likely to communicate with their physician for
seeking disease- and treatment-related information® and
then reduce the level of psychological distress. However,
a previous systematic review concluded no significant
association between engagement coping strategies and
psychological distress.” These inconsistent results may
be resulted from the different structure of psychological
distress and coping style measurements, heterogeneity of
the sample, or variation in statistical methods. Moreover,
the association between negative coping style including
avoidance coping and giving up coping (accommodation
coping) and psychological distress was not statistically
significant, which was also inconsistent with previous

findings.** Thus, further investigation on the relationship
between coping style and psychological distress in lung
cancer patients should be conducted.

In addition, in this study, we also found that perceived
stress partially mediated the relationship between social
support and psychological distress, with a positive
correlation between perceived stress and psychological
distress, which was consistent with previous results.”"*!
Perceived stress will influence the person’s psychological
adjustment as a positive source of coping diseases, and
we therefore assumed that perceived stress will influence
psychological distress because psychological distress
is a strong predictor of psychological adjustment.”
Interestingly, a study investigating the relationship among
perceived stress, coping style, and psychological distress
in Chinese physicians demonstrated our hypothesis."”
Moreover, Segrin et al. also found that stress can predict
psychological distress in breast cancer survivors and their
family caregivers.*) Hence, it is critical to emphasize
the role of enhancing the level of perceived stress when
interpreting the buffering effects of social support on
psychological distress. Moreover, psychological infervention
programs for nvolving elements of buffering perceived
stress should be developed to enhance the protective effects
of social support on psychological distress.

Limitations

Although several valuable findings were identified in
the present study, we must acknowledge some limitations
which may have adverse impact on the conclusions. First
and foremost is that the nature of cross-sectional survey
design limits the ability of establishing causality between
the proposed variables. And thus, further study with
longitudinal design will be necessary to prospectively
clear the mechanism of social support in buffering the
adverse results from psychological distress. Second, we
used convenience sampling method to enroll potentially
eligible patients, and thus the sample is not representative,
Further investigation with random sampling method
should be designed. Third, we assessed psychological
distress, social support, coping style, and perceived stress
using self-reported questionnaires in the present study.
Hence, the results may be inflated due to subjective bias
from participants and investigators. Additional studies
considering physiological assessment and ecological
momentary assessment should be performed.

Conclusions

The minority of Chinese lung cancer patients experienced
psychological distress at a clinically significant level.
Perceived stress and confrontation coping mediated the
protective effects of social support on psychological distress.
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Imp!icaﬁonsfgrpmctice 10. Pi YP, Tian X, Tang L. Shi B, Chen WQ. Research status

of mindfulness-based stress red for psychological

This study enhanced our understanding on the
association among social support, coping style, perceived
stress, and psychological distress in lung cancer patients.
From our current findings, practitioners can enhance the
benefits of social support programs through strengthening
confrontation coping and perceived stress and then reduce
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Abstract

Aim: To investigate the effect of social support on psychological distress among
Chinese lung cancer patients and clarify the mediating role of self-esteem.

Design: A cross-sectional descriptive correlational survey of 441 Chinese lung cancer
patients was designed.

Methods: Self-esteem was supposed to play a mediating role in the association be-
tween social support and psychological distress. We collected demographic informa-
tion, the Distress Thermometer, Multidimensional Scale of Perceived Social Support
and Rosenberg Self-Esteem Scale.

Results: Our revised model demonstrated an acceptable fit to the data (* = 37.489,
comparative fit index (CFl) = 0.965, Tucker-Lewis index (TLI) = 0.926, root mean
square error of approximation [RMSEA] = 0.099). Social support had a direct effect
on self-esteem and psychological distress, and self-esteem had also a direct effect on
psychological distress. Meanwhile, self-esteem also partially mediated the relation-
ship between social support and psychological distress among Chinese lung cancer
patients.

KEYWORDS

lung cancer, psychological distress, self-esteem, social support, structural equation model

undetermined aetiologies (Goldstraw et al., 2016). Psychological
distress among cancer patients has been extensively investigated,

Lung cancers remain ranking the first position in incidence and
mortality among all cancers in China (Liu et al., 2018) and even
worldwide (Siegel et al., 2018). It is reported that patients with lung
cancer will experience a great deal of negative psychological prob-
lems, of which psychological distress has been reported to have
the highest of incidence (Zabora et al., 2001) due to the negative
impact from several aspects such as low 5-year survival rate and

Xu Tian and Yanfei Jin have contributed equally to this work as joint first author.

and several studies suggested that it may be negatively associated
with several adverse outcomes such as interruption of treatment
strategies and poor physical health status (Kroenke et al., 2013).
Therefore, it is imperative to investigate all potential factors which
have protective effects on psychological distress among lung can-
cer patients for the purpose of developing precisely effective inter-
vention programme.
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Social support, as an important positive source of coping nega-
tive conditions, has been reported to be negatively associated with
psychological distress among cancer patients, and several studies
even found social support can improve the adverse effects resulted
from psychological distress (Burnette et al., 2017; Demirtepe-Saygil
& Bozo, 2011; Schulz & Schwarzer, 2004; Teixeira & Pereira, 2013;
Tuinman et al,, 2006). However, some studies have also suggested no
statistically significant positive association between social support
and psychological distress among cancer patients (Matzka et al.,, 2016;
Qancea et al,, 2018). To date, few researches have been performed to
investigate the relationship between social support and psychologi-
cal distress among lung cancer patients, and the latest one suggested
that social support can significantly and directly predict the level of
psychological distress (Lv et al., 2020). Nevertheless, the specified
association between social support and psychological distress among
lung cancer patients has not yet been completely determined due to
scattered evidence, and the potential mechanisms of social support
against psychological distress have also not yet been further investi-
gated. These issues eventually limited nursing practitioners to develop
reliable intervention programmes which have protective effects on

psychological distress ameng lung cancer patients.

2 | BACKGROUND

Issued data approximately revealed, around the world, 2,100,000
new lung cancer cases and 1,800,000 lung cancer-related deaths
(Bray et al., 2018). Lung cancer has obviously become the prevalent
cause threatening public health worldwide as the increasing in inci-
dence and mortality (Siegel et al., 2018). Similarly, lung cancer has also
been reported as one of the leading cancer-related reasons of causing
death (Liu et al., 2018). Those patients who were diagnosed with can-
cer will experience a serles of distressing conditions such as adverse
symptoms, interruption of treatment strategies and decreased health-
related quality of life (QoL), which are all determined to be associated
with psychological distress (Kroenke et al, 2013). It is reported that
the 5-year survival rate of lung cancer patients s still to stay low, and
the aetiologies of lung cancer have not yet been completely clarified
(Goldstraw et al,, 2016). As a result, patients with lung cancer expe-
rience several significant negative psychological symptoms, of which
psychological distress has been defined as the critical adverse out-
come which can negatively affect psychological and physical health
and Qol (Zabora et al, 2001). For example, one study suggested
that 44.12% lung cancer patients experienced psychological distress
(Lynch et al., 2010), and another study found 51.0% participants suf-
fered from elevated distress (Chambers et al,, 2015). It is important to
note that studies focused on Chinese lung cancer patients reported
an incidence of psychological distress between 30.00%-73.00% (Pi
et al, 2020) although a conclusive incidence is not yet clear.

As stated above, cancer patients with higher psychological
distress will persistently experience several serious adverse out-
comes such as lower compliance with treatment, worsen psycho-
logical health and decreased QoL (Akizuki et al., 2003). Therefore,
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What does this paper contribute to the wider
global clinical community

1. Social support was negatively associated with psy-
chological distress in lung cancer patients and also be
suggested to have a protective effect on psychological
distress as a positive source,

2. Self-esteem also negatively affects psychological dis-
tress as a positive personal character which is critically
important to rebuild self-role in society.

3. Social support relieves adverse outcomes resulted from
psychological distress through enhancing the level of

self-esteem among lung cancer patients.

psychological distress has been cited as a predictor of adverse psy-
chosomatic symptoms (Gundelach & Henry, 2016; Rana et al., 2015;
Riba et al., 2019). Social support is defined as a positive source to ad-
dress negative conditions and thus has been extensively cited as an
essential element of the psychological intervention programme for
the purpose of improving psychological status (Kim & Jang, 2020).
Most of studies have revealed that social support can relieve the neg-
ative effects caused by psychological distress (Burnette et al., 2017;
Demirtepe-Saygili & Bozo, 2011; Schulz & Schwarzer, 2004; Teixeira
& Pereira, 2013; Tuinman et al,, 2006). For example, Burnette and
colleagues found that social support was negatively associated
with psychological distress in 377 cancer caregivers (Burnette
et al., 2017). Mareover, Min and colleagues also found a negative
relationship between social support and psychological distress (Min
et al., 2013). However, more studies should be conducted to further
establish the association between social support and psychological
distress among lung cancer patients because limited numbers of
studies investigated this question.

Self-esteem is defined as a positive personal character which
is critically important to rebuild self-role in society (Curbow
et al., 1990). A higher self-esteem is benefit to cope with the physi-
cal and psychological stress resulted from diseases and treatments
(Pearlin et al,, 1981). Some studies have suggested a negative as-
sociation between self-esteem and psychological distress in can-
cer patients (den Heijer et al., 2011; Kobayashi et al., 2008; Rodin
et al, 2009). For example, Rodin and colleagues found that low self-
esteem plays a risk factor for psychological distress in 406 patients
with metastatic gastrointestinal or lung cancer (Rodin et al., 2009).
Certainly, the specified relationship between self-esteem and psy-
chological distress is still needed to be further investigated due to
inadequate numbers of eligible studies.

After interpreting the previous findings, we can believe that
sacial support and self-esteem are the major social and psycho-
logical variables which can affect psychological distress among
patients with lung cancer, respectively. Additionally, some studies
also revealed a potential association between social support and
self-esteem in cancer patients although this association was still
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conflicting (Li et al., 2015; Tuinman et al., 2006; Wang et al.,, 2014;
Xiaoyun & Fenglan, 2020). More importantly, as a positive individual
source, social support was regarded as the motive power of enhanc-
ing self-esteem and eventually relieving adverse effects of distress.
Therefore, we speculated that self-esteem may act as a mediating
role in the relationship between social support and psychological
distress. However, published studies only simply investigated the as-
sociative relationship between social support and self-esteem, and
the potential relationship of these two variables to psychological dis-
tress among patients with lung cancer remains not clear. Therefore,
we designed the current survey study to comprehensively investi-
gate the impact of social support and self-esteem on psychological
distress among Chinese lung cancer patients and then further clarify
the role of self-esteem as mediators of an effects.

3 | STUDY
3.1 | Design

We performed the current survey study with a descriptive and
correlational design. We reported all results in accordance with
the Strengthening the Reporting of Observational Studies in
Epidemiology (STROBE) checklist, developed by the EQUATOR
Network (Enhancing the Quality and Transparency Of health
Research) (see Appendix S1) (von Elm et al., 2014).

3.2 | Ethical approval

Our protocol has been approved by our hospital's Institutional
Review Board (IRB) before initiation of the formal survey. The formal
survey was conducted when all potential candidates were informed
about the objectives and process of our study. All patients made a
response to major investigator that they agree to participate in this
survey voluntarily.

3.3 | Participants

We recruited all potentially eligible lung cancer patients from two ter-
tiary hospitals and five secondary hospitals in Chongging, China be-
tween September 2018 and August 2019. Sample size was estimated
based on the principle of minimum numbers needed to perform struc-
tural equation modelling (SEM) (Tinsley & Tinsley, 1987). We designed
the following inclusion criteria to enrol eligible patients: (a) adult pa-
tients diagnosed with lung cancer with pathologic or histologic investi-
gation; (b) have healthy listening and ability of independently reading,
understanding and writing; (c) did not include in other studies which
have similar study aims with the current study; (d) made a effective
response about informed consent. Patients with serious physical dis-
eases, mental disorder and consciousness disorder were excluded from
the scope of the current study. A total of 450 lung cancer patients were
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recruited in the survey, and eventually 441 valid questionnaires were
used in the final analysis, with a valid response rate of 98.0%.

34 | Data collection

The leading investigator in the current study determined targeted
patients with convenience sampling. The investigator informed all
patients about the details of the study aims, specified process, and
patients' 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 initiating the
formal survey, we performed a pilot survey to test the feasibility of
the questionnaire survey. Patients were required to independently
answer all questionnaires.

3.5 | Instruments
3.5.1 | Demographic information sheet

The d hic inf ion sheet was developed by the leading in-

igator (X.T.). Potential d hic variables which may have im-
pacton psychological distress were identified from published literature
and the consensus of the panel discussion. A total of 12 demographic
variables were eventually identified in this study, including age, gender,
educational level, work status, marital status, residence, home income,
family history (yes or no), smoking history (yes or no), drinking history
(yes or no), surgery history (yes or no), pain and TNM stage.

3.5.2 | Psychological distress

Psychological distress was measured with Chinese version of
Distress Thermometer (DT) in the current study. The DT is a sin-
gle item with an 11-point scale (0 and 10 represents no distress
and extreme distress, respectively) in a thermometer format (Riba
et al,, 2019). The psychometric properties of DT have been exten-
sively tested in several studies and all confirmed the value of DT to
measure the level of psychological distress (Bui et al., 2005; Hong
et al,, 2015; Kornblith et al., 2001). Patients will be treated to have
clinically significant distress when reported a score of 4 or above
(Donovan et al., 2014; Tang et al.,, 2011). The optimal cut-off point of
Chinese version of DT was also to be 4 (Hong et al., 2015).

3.5.3 | Social support

Social support was measured with the Chinese version of 12-item
Multidimensional Scale of Perceived Social Support (MSPSS) in the
current study (Yang et al,, 2009), in which social support was di-
vided into the following three aspects: support from family, friends



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

Xu Tian

TIAN €T AL

and others (Zimet et al., 1988). This instrument was answered with
a 7-point Likert scale (1 = very strongly disagree to 7 = very strongly
agree). Total score of the perceived social support ranges from 12-
84 points. Psychological properties of MSPSS have been tested,
with a coefficient alpha value of 0.81-0.98 for each subscale (Zimet
et al,, 1990). Reliability Cronbach alpha was 0.90 in this study.

354 | Self-esteem

In this study, we measured self-esteem with the Chinese version of
the 10 items Rosenberg Self-Esteem Scale (RSES), which has been
validated and reported to have a Cronbach's alpha of 0.88. The RSES
is the most widely applied self-report instrument designed to meas-
ure global self-esteem, which should be understood as an individual's
overall evaluation of worthiness as a human being (Rosenberg, 1986).
Patients were requested to answer the instrument with a four-point
Likert scale. A higher score indicates a higher level of self-esteem
(Rasenberg, 1989). In this study, the Cronbach's alpha of the Chinese
version of RSES was 0.937. Self-esteem was parcelled to produce two
categories with item parcelling method (Yang et al., 2010) for the final
analysis because common method bias resulted from method effects
may negatively affect the model fit (Tomas & Oliver, 1999).

3.6 | Dataanalysis

We completed all statistical analyses with the Statistical Package for
Social Sciences (Chicago, lllinis) and IBM AMOS 21.0 (Chicago, lllinois).
Descriptive statistics were used to summarize patients’ characteristics
and scores of psychological distress, social support and self-esteem.
The Kolmogorov-Smimov test indicated a skew distribution about the
score of psychological distress, social support and self-esteem, and thus
Spearman rank correlation was conducted to investigate the associations
among psychological distress, soclal support and self-esteem. Bootstrap
testwas conducted to test a mediating effect of self-esteem in the relation
of social support and psychological distress. The criteria of fit index used
in testing of how well the structural equation model should fit for rec-
ommendation, According to Schreiber (2017) (Schreiber, 2017), the chi-
square (/) test value should not be statistically significant (p > 05), 1 < //
degrees of freedom (df] < 3, goodness of fit index (GF) > 0.90, adjusted
goodness of fit index (AGFI) > 0.90, comparative fit index (CFI) 2 0.90,
incremental fit index (IFI) > 0.90, normed fit index (NFI) > 0.90 and root
mean square error of appraximation (RMSEA) < 0.05. Ap value of .05 was
considered to be statistical significance (two-tailed).

4 | RESULTS
41 | Demographic characteristics

441 study participants had an average age of 59.48 years (SD = 9.93,
range = 33-84). The majority of patients (N = 315, 71.4%) were

99

; 1645
NursingOpen e~ WILEY

male. One hundred and sixty-eight patients (38.1%) had undergone
surgery. The majority of patients (N = 330, 74.8%) were diagnosed
at the IV stage. The demographic disease characteristics are shown
in Table 1.

4.2 | Relationships between psychological distress,
social support and self-esteem

Qverall, median score of psychological distress was 2 with an in-
terquartile range of from 2-3. Medium score of social support and
self-esteem was 66 (61-70) and 28 (26-29), respectively. Table 2
documented the results of correlation analyses of psychological dis-
tress, social support and self-esteem. The results of the Spearman
rank correlation analyses showed social support (r = -0.444) and
self-esteem (r = -0.112) were all negatively related to psychologi-
cal distress, and social support was positively associated with self-

esteem {r=0.178).

4.3 | The mediating effect of self-esteem
on the relationship between social support and
psychological distress

Structural equation modelling (SEM) with maximum likelihood was
used to analyse the path correlations which were presented in
Table 3 and Figure 1. The results showed a better fitness between
construct model and the data [,r? = 37489, df = 7, GFl = 0.974,
AGFI =0923, CFI =0.974, IFl = 0.966, NFI = 0.958, RMSEA = 0.099
[90% C1,0.000-0.075]).

As illustrated, social support had significant direct effects
on psychological distress (f = -0.710, p = .001) and self-esteem
(# = -0.510, p = .002) among Chinese lung cancer patients.
Meanwhile, self-esteem had significant direct effects on psycho-
logical distress (§ = -0.273, p = .004). The results of the bias-
corrected bootstrap method indicated that the indirect pathways
between social support and psychological distress through self-
esteem were also significant. The results from bootstrap test for
significance of indirect pathways were summarized in Table 3. The
results indicated that self-esteem plays a partial mediator in the
relationship between social support and psychological distress

among Chinese lung cancer patients.

5 | DISCUSSION
5.1 | Main findings

The aim of the present study is to examine the influence of social
support on psychological distress among Chinese lung cancer pa-
tients and determine whether self-esteem mediating the associa-
tion between social support and psychological distress. Our current

study stemmed from a fact that the mechanism by which social
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TABLE 1 Characteristics of participants (N = 441)
Mean rank of psychological
Characteristics Frequency Per cent (%) distress score
Gender
Male 315 714 219.51
Female 126 286 241
Age (years)
18-39 12 27 266.00
40-49 57 129 249.26
50-59 141 320 218.64
260 231 524 21313
Nationality
Han nationality 435 98.6 22044
Minority nationality 6 14 26175
Educational level
Primary 120 272 215.34
Junior high 180 408 20843
Senior high 84 191 243.55
University 57 129 22842
Work status
Not working 198 449 21748
Working 54 122 254.50
Retired 189 429 21512
Marital status
Married 438 993 22021
Divorced/Widowed 3 07 336.50
Payment Method
Medical insurance 429 973 221.58
Self-payment 12 27 200.38
Residence
Urban 306 694 216.96
Rural 135 306 23047
Household income
<20,000 39 88 25977
20,000-50,000 123 279 204.87
50,000-100,000 192 435 207.38
>100,000 87 198 256.48
Family history
No 387 878 22499
Yes 54 122 192.42
Smoking history
No 159 361 218.00
Yes 282 639 222.69
Drinking history
No 237 537 21118
Yes 204 463 23240
Surgery
(Continues)
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TABLE 1 (Continued)
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IMean rank of psychological
Characteristics Frequency Per cent (%) distress score
No 273 619 216.76
Yes 168 381 22789
Pain
No pain 183 415 207.33
Mild 174 395 23341
Moderate 81 184 227.67
Severe 3 0.06 155.00
TNM stage
| 42 95 24779
] pal 48 387.07
1l 48 109 212.38
v 330 748 208.28

support influences psychosocial distress among lung cancer patients
is not yet clear.

In the current study, we found a directly negative correlation be-
tween social support and psychological distress among Chinese lung
cancer patients, which was consistent with findings from previous
studies (Burnette et al., 2017; Matzka et al,, 2016). Social support has
been identified as a protective source on distress and psychosocial
adjustment (Schulz & Schwarzer, 2004). A great deal of studies has
established the importance of involving social support sources such
as caregivers, spouses, or partners in educational and psychosocial in-
tervention regimes (Keefe et al, 2005). Studies which were performed
to investigate the influencing factors on psychological distress also
consistently indicated that social support is one of the most import-
ant factors of reducing the severity of psychological distress (Shen
et al,, 2018; Wang et al., 2018). One study focusing on breast cancer
patients also suggested that a higher level of social support was asso-
ciated with higher benefit when a critical threshold of social support
was reached (Mallinckrodt et al, 2012), Therefore, intervention pro-
grammes involving professional and non-professional social supports
such as health coaching and a web-based programme (Yun et al,, 2020)
should be adapted for lung cancer patients for the purpose of relieving
the unfavourable consequences resulted from psychological distress
and then improve the quality of life.

Meanwhile, our current study based on correlation analysis
and structural equation modelling suggested a negative associa-

tion between self-esteem and psychological distress in Chinese

TABLE 2 Spearman correlation

lung cancer patients, which was consistent with previous find-
ings in other cancer patients (den Heijer et al,, 2011; Kobayashi
et al., 2008; McAteer & Gillanders, 2019; Rodin et al., 2009,
Xiaoyun & Fenglan, 2020). For example, McAteer and colleagues
found that self-esteem negatively predicted outcomes of distress
in prostate cancer patients (McAteer & Gillanders, 2019). Self-
esteem is defined as satisfaction with oneself or as the attitudes
and feelings one has towards oneself {Tuinman et al., 2006). In
fact, self-esteem plays a protective role through relieving negative
emotions and improving psychological status (Neel et al, 2015).
Patients with higher self-esteem will experience lower psycho-
logical distress; however, one with lower self-esteem will face
significantly higher psychological distress due to more negative
self-awareness (Baer et al., 2006). Study focused on Chinese male
nursing students also established that self-esteem was a negative
predictor of psychological distress (Feng et al., 2019). Therefore,
it is critically important to enhance self-esteem of lung cancer pa-
tients in order to further enhance the patients’ ability of coping
adverse conditions and eventually relieve the negative effects of
psychological distress on quality of life.

Additionally, in this study, we also found that self-esteem par-
tially mediated the relationship between social support and psy-
chological distress, with a negative correlation between perceived
stress and psychological distress. Unfortunately, there is still no
published study to investigate the mediating role of self-esteem be-
tween social support and psychological distress. Nevertheless, Feng

coefficient of study variables (N = 441) Variables :';:r:imt Quartil) ::::h‘nl :‘:::“ im
Psychological distress 2(2-3) 1.000
Social support 66 (61-70) -0.444" 1.000
Self-esteem 28(26-29) -0.112° 0178 1.000
*p< 05,
*p<.01.
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TABLE 3 Bias-corrected bootstrap test for all indirect pathways
P
Pathway Directeffects Indirecteffects  Total effects Risk-corrected Bootstrap test value
psychological distress « social -0.710 0.139 -0.571 -0.404(-0.725,-0.298) .001
support
psychological distress < self-esteem  -0.273 0.000 -0.273 -0.861(-4.160, -0.274) .004
self-esteem ¢ social support -0.510 0.000 -0.510 -0.092(-0.166,-0.018) .002

Category |

FIGURE 1 A path diagram of direct
and indirect influences of social support
and self-esteem on psychological distress
among Chinese lung cancer patients
Category 2 (N =441)

Self-esteem

Psychological

and colleagues found an indirect effect of self-esteem on psycho-
logical distress through perceived social support in Chinese nursing
students (Feng et al., 2018), which was consistent with our finding.
Higher perceived social support can enhance the level of self-esteem
through improving self-awareness, and as a positive psychological
source of coping negative conditions (Wang et al., 2014), self-esteem
can inspire patients to seek external positive support for the pur-
pose of enhancing self-awareness, and eventually relieve the level of
psychological distress (Routledge, 2012). So, it is essential to empha-
size the role of enhancing the level of self-esteem when interpret-
ing the positive effects of social support on psychological distress.
Moreover, psychological intervention programmes for involving el-
ements of enhancing self-esteem should be developed in order to
enhance the protective effects of social support on psychological

distress.

5.2 | Limitations

Despite the fact that the current study identified several valuable
findings, several limitations must be further interpreted. First and
foremost is that the causal relationship between the proposed vari-
ables cannot be established due to the nature of cross-sectional
survey design. We therefore suggested future longitudinal study
to prospectively clarify the association among social support, self-
esteem, and psychological distress and then determine the mecha-
nism of social support relieves the negative consequences resulted

from psychological distress. Second, convenience sampling was used
to recruit eligible patients in the current study rather than random
sampling method, which causes our sample is not representative.
Third, social support, self-esteem and psychological distress were
all measured with self-reported questionnaires in the current study,
which made our results to be inflated due to subjective bias from
participants and investigators. Additional studies considering physi-
ological assessment and ecological momentary assessment should
be conducted.

6 | CONCLUSIONS

Social support and self-esteem had direct negative effects on psy-
chological distress among Chinese lung cancer patients, and self-
esteem partially mediating the positive effect of social support on

psychological distress.

7 | RELEVANCE TO CLINICAL PRACTICE

This study enhanced our understanding on the association among
social support, self-esteem and psychological distress in lung cancer
patients. From our current findings, practitioners can enhance the
benefits of social support programmes through improving the level
of self-esteem of lung cancer patients and eventually reduce the ad-
verse consequences caused by psychological distress.
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Abstract

Purpose Psychological distress greatly impaired the psychological and physical well-being of lung cancer patients. Identifica-
tion of protective and risk factors is a prerequisite of developing effective psychological treatment protocol. The study aims
to determine the relationship of mindfulness and psychological distress and further clarify the mechanism of mindfulness
against psychological distress through perceived stigma and social support among Chinese lung cancer patients.

Method A cross-sectional survey study involving 441 valid Chinese lung cancer patients was conducted from September
2018 to August 2019. After all validated questionnaires that measured psychological distress, level of mindfulness, social
support, and perceived stigma were returned by patients, we firstly performed correlation analysis to assess the associations
between mindfulness, social support, perceived stigma, and psychological distress. Then structural equation modelling
analysis was conducted to further clarify the mediating effects of perceived stigma and social support on the relationship
between mindfulness and psychological distress.

Results According to our hypothesis and further modification, our revised model adequately fits to data. Mindfulness
(f=-0.107, p=0.008) and social support (f= —0.513, p<0.001) had a direct effect on psychological distress. Meanwhile,
mindfulness had a direct effect on perceived stigma (f=—0.185, p <0.001), and perceived stigma had a direct effect on social
support (f==0.373, p <0.001). Furthermore, mindfulness had also the indirect effect on psychological distress through the
chain mediating role of stigma and social support among lung cancer patients.

Conclusions Mindfulness has direct negative effect on psychological distress and has also indirectly negative psychological
distress through impacting social support and perceived stigma.

Keywords Lung cancer - Psychological distress - Mindfulness - Social support - Perceived stigma - Structural equation

model
Introduction
According to the latest data, lung cancer was at the sec-
Hui Lei and Xu Tian contributed equally to this work ond rank for the incidence and the first rank for mortality,
accounting for 11.4% of new cancer cases and 18.0% cancer-
4 Wei-Qing Chen related deaths in 2020 worldwide, respectively [1]. Lung
CQCH_ChenWQ@163.com cancer patients have been reported to suffer from clinically
&4 Maria F. Jiménez-Herrera significant psychological distress because of several fac-

maria jimenez @ury.cat tors such as a definitive diagnosis of lung cancer [2] and
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date. For example, studies demonstrated that psychological
distress deeply decreased patients’ compliance with cancer
treatment and increased the risk of somatic symptoms [8].
Moreover, evidence published recently even suggested that
psychological distress may accelerate the growth of tumor
cells and decrease therapeutic effects [9], which may signifi-
cantly reduce the quality of life [7] and even increase mortal-
ity [10]. Considering these negative results, it is critically
important to identify potential protective and risk factors
and further clarify potential relationships of all factors in
order to develop precise psychological treatment protocol for
psychological distress among lung cancer patients.

Background

Mindfulness refers to meditation practice cultivating pre-
sent moment nonjudgmental awareness [11]. As a positive
psychological trait, the role of mindfulness in psychologi-
cal and mental well-being has been extensively investigated,
indicating a negative association between mindfulness and

Stigma refers to a negative emotional experience involv-
ing isolation, rejection, degradation, and criticism owing
to patients suffer from some undesirable diseases such as
lung cancer [25], which has been found to negatively impact
many outcomes in cancer patients. For example, evidence
demonstrated stigma was positively related to poorer qual-
ity of life (QoL) and psychological distress in lung cancer
patients [26]. Meanwhile, stigma has also been found to sig-
nificantly decrease the level of social support of advanced
lung cancer patients [27] and mindfulness of youth with
inflammatory bowel disease [28]. It is noteworthy that the
relationship of mindfulness, social support, and stigma in
lung cancer patients had not been empirically tested.

As discussed above, in this study, we firstly determined
the relationship of mindfulness, social support, or perceived
stigma and psychological distress, and then we further clar-
ified whether perceived stigma and social support played
mediators in the relationship between mindfulness and psy-
chological distress among lung cancer patients.

psychological distress [12], even among general population ~ Methods
[13]. Meanwhile, mindfulness-based interventions such as
mindfulness-based stress reduction (MBSR) have also been  Study design

demonstrated to improve psychological outcomes [14]. It
is noted that the specific role of mindfulness in affecting
psychological outcomes among different populations may
be changed [15]. What is exhilarating is that, however, a
handful of studies revealed that mindfulness was negatively
related to psychological distress among lung cancer patients
[16], and a scatter of clinical trials also suggested a promis-
ing role of MBSR intervention in lung cancer patients for
the alleviation of psychological distress [17, 18]. To date,
there are restricted data on the relationship between mindful-
ness and psychological distress in lung cancer patients. More
importantly, the mechanism of mindfulness in buffering psy-
chological distress has not yet been adequately clarified in
lung cancer patients.

As a positive external source, the protective effects of
social support on psychological distress have been exten-
sively demonstrated in previous studies [19, 20]. Meanwhile,
a negative association between social support and psycho-
logical distress among lung cancer patients has also been
shown in our previous study [21]. Moreover, some studies
also indicated that social support was positively associated
with mindfulness [22, 23], and mindfulness-based interven-
tions significantly improved social support [24]. However,
the associations between mindfulness, social support, and
psychological distress among lung cancer patients were not
investigated, and therefore it's unclear whether mindful-
ness can indirectly alleviate psychological distress through
strengthening social support among lung cancer patients.

@ Springer

The present study was a cross-sectional, correlational,
descriptive survey design.

Participants

We designed inclusion criteria according to the previous
studies [5]: (a) adult patients with definitive diagnosis of
lung cancer and (b) having ability to clearly and accurately
read and write. We excluded those patients who were identi-
fied to have the psychiatric disorder which was confirmed
based on the medical information extracted from electronic
medical record system or other types of cancer or partici-
pated in studies investigating the effects of psychological
treatment or other survey studies with similar study aims.
Sample size was calculated using the formula for cross-
sectional survey design: N = [ui /er( 1- ;r)l/&l‘ In this for-
mula, 7 and 0 represent the incidence and tolerance error,
respectively. Theoretical sample size of 384 was determined
eventually after a of 0.05, 7 of (.5, and & of 0.5 were defined,
respectively. Eligible lung cancer patients were recruited
from 7 hospitals in Chongging, China from September 2018
to August 2019. All questionnaires were independently and
anonymously completed by patients. At the end of study,
total 450 eligible lung cancer patients were surveyed, and
441 validated questionnaires were collected eventually, with
a validate response rate of 98.0%.
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Procedure

This study is strictly in accordance with the provisions of
the Declaration of Helsinki. Moreover, the protocol of the
current study has been approved by the Institutional Review
Board with an approval number of CUCH_P20180225. All
eligible patients were enrolled based on convenience sam-
pling, and all participants fully understood aims and proce-
dure of this study and patients’ rights before participating
in the survey. The principal investigator orally informed
all eligible patients about the aims and procedures of this
study based on written research protocol before conducting
the formal survey. More importantly, the formal survey was
conducted after all patients gave informed consent orally.
STROBE guideline (Strengthening the Reporting of Obser-
vational Studies in Epidemiology) was utilized to guide us
to report all data [29].

Study variables
Demographic information

In this study, the following sociodemographic and clinical
variables were collected with self-designed standard demo-
graphic information collection sheet including gender, age,
educational level, occupational status, marital status, family
history of lung cancer, smoking history, and alcohol con-
sumption, time from diagnosis, surgical history, metastasis,
comorbidity, pain degree, and TNM stage.

Psychological distress

In the current survey study, distress thermometer (DT) was
utilized to measure psychological distress at 11-point ther-
mometer scale from 0 to 10, and 0 and 10 indicates no dis-
tress and extreme distress, respectively [30]. DT was estab-
lished to have satisfactory reliability and validity, and its
psychometric characteristics have also been tested across
diverse settings [31]. Studies indicates that patients reporting
a cut-off of 4 would be considered to be clinically significant
level of psychological distress 31, 32]. The cut-off value of
4 was also extensively accepted for Chinese cancer popula-
tions, with an area under the receiver operating characteristic
curve of (.885 in an empirical study [31].

Mindfulness

We used the Five Facet Mindfulness Questionnaire (FFMQ),
which was designed by Baer and coll in 2006 [33],
to measure the level of mindfulness. In the original version,
total 39 items were effectively pooled to assess mindfulness
from five facets including observing, describing, acting with

awareness, nonjudging, and nonreacting at 5-point Likert

scale, with a total score of ranging 39 to 195 [33]. In this
study, we used Chinese version of original FFMQ, which
was translated and then validated by Deng and colleagues
in 2011 indicating an acceptable psychometric properties
[34], to measure the level of mindfulness among lung cancer
patients.

Social support

In the present study, we used the 12-item Multidimensional
Scale of Perceived Social Support (MSPSS) to measure
social support from three aspects including family, friends,
and significant others [35]. Eligible lung cancer patients
were asked to rate each item at a 7-point Likert scale
(I =very strongly disagree to 7= very strongly agree), with
an overall scores from 12 to 84. Previous study has tested
the psychological properties of MSPSS and reported that
the coefficient alpha values of subscales were ranging from
0.81 to 0.98 [35]. The reliability of the Chinese version of
MSPSS was established to be 0.90 [36].

Perceived stigma

Lung cancer stigma was measured with the Cataldo lung
cancer stigma scale (CLCSS) [25]. In the original version, a
total of 31 items were pooled to measure four aspects includ-
ing stigma and shame, social isolation, discrimination, and
smoking. All items should be rated at 4-point Likert scale,
with a total score from 31 to 124 and a higher score indicat-
ing a higher level of perceived stigma. In 2017, the Chinese
version of CLCSS was translated by Yu and colleag!
reporting a Cronbach alpha of 0.932 for an overall scale and
0.799, 0.922, 0.863, and 0.803 for individual 4 subscales,
respectively [37].

Statistical analysis

For patients” sociodemographic and clinical variables,
we used descriptive statistics to express_all. Numerical
variables including age, the score of psychological dis-
tress, mindfulness, social support, and perceived stigma
were expressed as median with interquartile rang (IQR)
because of all did not follow normal distribution accord-
ing to the results from Kolmogorov-Smirnov test. Mean-
while, Spearman rank correlation analysis was conducted
to determine the correlation matrix among psychologi-
cal distress, mindfulness, social support, and perceived
stigma. The following indices were calculated in order
to evaluate the fitness of the overall model: the ratio of
Chi-square (x2) to degrees of freedom (df), compara-
tive fit index (CFI), goodness of fit index (GFI), adjusted
GFI (AGFI), Tucker-Lewis index (TLI), incremental fit
index (IFI), and root-mean-square error of approximation
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(RMSEA). Model fit was regarded as good when a ratio
of y 2/df was equal to or less than 3. For GFI and AGFI, a
value of more than 0.90 indicates a good model fit. Moreo-
ver, CFI of>0.90 and RMSEA of <0.05 were also sug-
gesting a good model fit. Moreover, bootstrap test was also
used to test a mediating effect of social support and per-
ceived stigma in the relationship between mindfulness and
psychological distress. A p <0.05 indicated significance
for all analyses. Dada was analyzed with the Statistical
Package for the Social Sciences (Chicago, Illinois, USA)
and IBM AMOS 21.0 (Chicago, Illinois, USA).

Structural equation modeling of the association
of psychological distress, mindfulness, social
support, and perceived stigma

Structural equation modeling (SEM) with maximum likeli-
hood was used to analyze the route correlations. We firstly
constructed the structure of all variables according to the
results of correlation analyses. However, the relationship
between perceived stigma and psychological distress did
not get statistically significant. We therefore eliminated the
direct route to good fit the structural model which was pre-
sented in Fig. 1 (x*/df=1.201, CFI=0999, GFI=0.999,
AGFI=0.986, TLI=0.995, IFI=0.999, RMSEA =0.021
[0.000 to 0.130]). Corresponding numerical results were

Results summarized in Table 3.
As illustrated, mindfulness (f= -0.107, p=0.008) and
Sample characteristics social support (= -0.513, p<0.001) had direct negative

Total 450 questionnaires were distributed during survey,
and 441 valid questionnaires were received finally, with an
effective response rate of 98.0%. Details of 441 Chinese
lung cancer patients” sociodemographic and clinical were
presented in Table 1. The participants had a median age
of 60.0 (IQR: 52.0-67.0), and most were male (71.4%).
Most participants did not get adequate education (68.0%),
and a significant number of participants were unemployed
(44.9%). Most participants were married (99.3%) and had
medical insurance (97.3%), and more than half of them
had no drinking history (53.7%) and diagnosis duration
of less than 6 months (53.1%). In addition, most partici-
pants had no family history of lung cancer (87.8%) and no
comorbidity (74.1%). However, most of these participants
were at the advanced stage (85.7%) and most experienced
metastasis (62.6%). Moreover, a minority of these partici-
pants experienced moderate to severe pain (19.0%), but
most participants did not receive surgery (61.9%).

Correlation matrix of psychological distress,
mindfulness, social support, and perceived stigma

The score of psychological distress, mindfulness, social
support, and perceived stigma was 2 (2-3), 117 (111-123),
66 (61-70), and 98 (84-107), respectively. Among 441
lung cancer patients who returned valid questionnaires, 78
patients were confirmed to achieve a clinically significant
level of psychological distress, indicating an incidence
of 17.7%. Table 2 documented the results of correlation
analyses of psychological distress, mindfulness, social
support, and perceived stigma. The results of the Spear-
man rank correlation analyses showed all variables were
significantly correlated with one another.

) Springer

effects on psychological distress. The direct pathway from
mindfulness to perceived stigma (f= -0.185, p<0.001)
was statistically significant. Meanwhile, the direct path-
way from perceived stigma to social support (f=—0.373,
p<0.001) was also statistically significant. The results from
bootstrap test for significance of indirect pathways are sum-
marized in Table 4. The results indicated that the indirect
pathways between mindfulness and psychological distress
through chain mediating effect of perceived stigma and
social support were statistically significant (B= —0.048,
95% CI [-0.102 to 0.000], p=0.048). Overall, the total
effect of mindfulness in againsting psychological distress
was —0.155. Furthermore, mindfulness had only an indirect
positive effect on social support through route of perceived
stigma (B=0.069, 95% CI [0.037 to 0.105], p=0.001).
Meanwhile, perceived stigma had only indirect positive
effect on psychological distress through social support
(B=0.191, 95% CI[0.240 t0 0.149], p<0.001). The results
suggested that perceived stigma and social support play a
chain mediating role in the relationship between mindful-
ness and psychological distress among Chinese lung cancer
patients.

Discussion

Psychological distress was extensively regarded as an impor-
tant negative psychological consequence of diagnosis of
cancer and anti-cancer, which has been demonstrated to be
negatively related to poor treatment effectiveness, increased
risk of morbidity and mortality, and poor quality of life [30].
The incidence of psychological distress among lung cancer
patients was detected to be highest compared to other types
of cancer [4]. Therefore, it is imperative to identify pro-
tective and risk factors in order to further develop precise
psychological treatment protocol for psychological distress
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Table1 Socio-demographic and clinical characteristics of 441 Chinese lung cancer patients

Characteristic Percentage, %
Age: Median (IQR) 60.0 (52.0-67.0) yrs
Gender

Male T14%

Female 28.6%
Educational level

Primary 27.2%

Junior high 40.8%

Senior high 19.1%

University 12.9%
Occupational status

Not working 44.9%

Working 12.2%

Retired 429%
Marital status

Married 99.3%

Divorced/Widowed 0.7%
Time from diagnosis, month

<l 11.6%

1-6 41.5%

7-12 19.0%

>12 27.9%
Family history of lung cancer

No 87.8%

Yes 12.2%
Smoking history

No 36.1%

Yes 63.9%
Alcohol consumption

No 53.7%

Yes 46.3%
Surgery

No 61.9%

Yes 38.1%
Metastasis

No 374%

Yes 62.6%
Co-morbidity

No T4.1%

Yes 25.9%
Pain

No pain 41.5%

Mild 39.5%

Moderate 18.4%

Severe 0.06%
TNM stage

1 9.5%

I 4.8%

I 10.9%

v 74.8%

IQR, interquartile rang; yrs, years
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Table2 Spearman correlation

5 : Variables Score, median (IQR) Psycho-  Perceived stigma Social support Mindfulness
coefficient of study variables logical
(=ddl) distress
Psychological distress 2(2-3) 1
Perceived stigma 98(84-107)  0.340%* |
Social support 66 (61-70) 0444%F 03924 1
Mindfulness HT(111-123)  0.152%%  -0.237** 0.122# 1

*P<0.05, ""P<0.01. IQR, interquartile rang

among lung cancer patients. In this cross-sectional descrip-
tive study, we revealed a relatively lower detection rate of
psychological distress among lung cancer (17.7%); possible
reasons such as higher proportion of advanced lung cancer
patients and usage of DT have been deeply discussed in our
previous study [21]. Meanwhile, we determined mindfulness
and social support had direct positive effects on psychologi-
cal distress as protective factors among lung cancer patients.
0.03  Meanwhile, perceived stigma indirectly and negatively
impacted psychological distress through reducing social
support. Furthermore, mindfulness also alleviated psycho-
logical distress via the only chain mediating route between

Perceived
stigma

> perceived stigma and social support due to the direct route
between mindfulness and social support was not statistically

Psychological significant.
distress Mindfulness is a positive psychological trait of regulat-

ing awareness and attention through meditation practice
in which thoughts, feelings, and physical sensations are
observed and then accepted at present moment non-judg-
Y/df=1.201, CFl = 0,999, GFI = 0.999, AGFI = 0.986, mentally[38]. Mindfulness has been found to be beneficial

TLI = 0,995, IFI = 0.999, RMSEA = 0,021 (0.000, 0.130) for improving afiverse psyd.xologlcal Ol{tcome§ lthrough
effective self-designed regulation and keeping positive emo-

2 L y . tional status [14]. For example, studies revealed that self-
Fig.1 Structural routes of mindfulness, social support, perceived . . .
stigma, and psychological distress among 441 Chinese lung cancer reported mindfulness skills were related to less psychologi-
patients. Grey dotted arrow indicates the unconnected direct route  cal distress in cancer patients [39] and less perceived stigma
between perceived stigma and psychological distress resulted from  in other populations [28], which were further demonstrated

o slalisli'cal significance. Black solid arrow indicates slalislicall'y §ig- in our current study.

nificant direct route, and black dotted arrow represents no statistical

significance. Values are standardized coefficients for direct paths

Table3 Decomposition of standardized effects from the path model

Variables Mindfulness Perceived stigma Social support

Perceived stigma Social support Psychological ~ Social support Psychological  Psychological distress

distress distress
Total effects -0.185" 0.094 £0.155° 0373 na 0513"
Direct effects -0.185" 0025 L0107 0.373" na 0513
Indirect effects 0,000 0.069" 0.048" 0.000 0.191" 0.000

‘P<0.05, "P<0.01. na., not applicable
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IZ:E;;&!?;S::T:S dyzed Direct pathway Bootstrap estimate (95% C1) P value

direct and indirect pathways psychological distress « mindfulness 0.107 (-0.195 to -0.017) 0.022
perceived stigma + mindfulness -0.185 (-0.098 t0 -0.272) 0.001
social support «— perceived stigma 0.373 (0.302 to -0.439) 0.001
psychological distress« social support 0513 (-0.588 10 -0.437) 0.001
social support — mindfulness 0.025 (-0.004 t0 0.192) 0.061
Indirect pathway Bootstrap estimate (93% CI) P value
psychological distress+— mindfulness 0,048 (-0.102 t0 0.000) 0.048
social support«—— mindfulness 0.069 (0.037 10 0.103) 0.001
psychological distress « perceived stigma 0.191(0.240 10 0.149) <0.001

Cl, confidence interval

Social support was also listed as an important variable
in this study. As one of the most common positive external
sources coping with negative psychological events, social
support has been extensively cited as a protective source on
psychosocial adjustment [40], Previous studies have demon-
strated that social support plays a curial role in predicting
psychological distress [41]. One study focusing on breast
cancer patients also suggested that a higher level of social
support was the association with higher benefit when a crit-
ical threshold of social support was reached [41]. Tn this
study, we also demonstrated the direct negative correlation
between social support and psychological distress, which
were consistent with previous studies [41]. However, in this
study, the role of social support in the relationship between
mindfulness and psychological distress was not determined
due to the direct effect of mindfulness on social support was
not significant. Nevertheless, mindfulness was demonstrated
to have an indirect effect on social support via mediating
route of perceived stigma and further negatively influence
psychological distress. Cancer stigma has been extensively
regarded as a stressor [42, 43]. Previous studies consistently
suggested that lung cancer stigma impeded patients to seek
external supports [44], such as medical help-seeking behav-
ior [45]. Therefore, nursing practitioners should design more
support elements into mindfulness-based intervention proto-
cols in order to significantly reduce the impact of perceived
stigma on social support and further enhance the protective
effect of mindfulness on psychological distress.

A few limitations in the current study must be further
interpreted. First, the nature of the cross-sectional, obser-
vational, descriptive design limits the ability of interpreting
causal interference between the mindfulness, social support,
and perceived stigma. Although we proposed the theoreti-
cal model according to previous studies, the findings in
our study should also be interpreted cautiously. Additional
studies with longitudinal or experimental designs should be
conducted to establish our findings. Second, all eligible lung
cancer patients were enrolled based on convenience sam-
pling, which impaired the representativeness of the sample.

Therefore, we suggest future studies with random sampling
method to further demonstrate the relationships of all vari-
ables. Third, the level of psychological distress, mindfulness,
social support, and perceived stigma was measured with
self-reported questionnaires, and thus inflation in results
cannot be neglected due to subjective bias from patients.
We therefore suggest designing more studies with physi-
ological assessment and ecological momentary assessment.
Forth, the relationships revealed in the current study may
be specific to all lung cancer patients regardless of cancer
treatment modalities and the level of symptom burden and
not applicable to other populations. Additional studies with
samples of greater diversity should be performed to deter-
mine these relationships, Fifth, DT was selected to measure
the level of psychological distress in the present study; how-
ever as a self-answered scale at grade evaluation, it cannot
separate the risk of psychological distress and the accumu-
lated level of psychological distress. Therefore, further study
should be designed to develop an instrument of measuring
the risk of psychological distress based on objective vari-
ables. Sixth, demographic characteristics such as marital
status may have an impact on the levels of social support
and perceived stigma; the generalizability of our findings
may be limited because of we did not further investigate
the role of demographic characteristics on targeted variables
such as social support.

Conclusion

In conclusion, to our knowledge, this is the first study that
investigated the associations between mindfulness, social
support, perceived stigma, and psychological distress
among lung cancer patients. As expected, through con-
ducting investigation among 441 lung cancer patients, this
study showed that mindfulness have direct negative impact
on psychological distress, and social support and perceived
stigma mediated the relationship between mindfulness and
psychological distress. It suggested that clinicians and
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nursing professionals may enhance the positive effects of
mindfulness-based intervention protocol through involv-
ing more social support elements on perceived stigma in
psychological treatments, and further lessen psychological
distress finally.

Clinical implications

This study enhanced our understanding on the associations
between mindfulness, social support, perceived stigma,
and psychological distress in lung cancer patients. From
our current findings, practitioners may enhance the ben-
efits 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 psychologi-
cal distress.
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Mindfulness Affects the Level of
Psychological Distress in Patients
With Lung Cancer via lliness
Perception and Perceived Stress: A
Cross-Sectional Survey Study

Xu Tian't, Ling Tang?, Li-Juan Yi', Xiao-Pei Qin®, Gui-Hua Chen** and
Maria F. Jiménez-Herrera™

' Department of Nursing, Universitat Rovira i Virgili, Taragona, Spain, * Chongqing University Cancer Hospital, Chongging,
China, * Department of Rehabilitation Medicine, Jiaozuo People’s Hospital, Jiaozuo, China, * Department of Nursing,
The Second Affilated Hospital of Changqing Medical University, Chongqing, China

Purpose: The aims of the study were first to investigate the association between illness
perception and psychological distress and second to determine whether mindfulness
affects psychological distress via illness perception and perceived stress in patients with
lung cancer.

Methods: Among 300 patients with lung cancer who participated in this cross-sectional
study, 295 patients made valid responses to distress thermometer (DT), the Five Facet
Mindfulness Questionnaire (FFMQ), the Brief liness Perception Questionnaire (B-IPQ),
and the Perceived Stress Scale (PSS) between January and July 2021. The possible
pathways of mindfulness affecting psychological distress were analyzed based on the
structural equation modeling analysis.

Results: A total of 24.4% patients with lung cancer had DT > 4. lliness perception
(8=0.17, p = 0.002) and perceived stress (8 = 0.23, p < 0.001) had a direct effect on
psychological distress. Mindfulness had a direct effect on illness perception (f = —0.16,
p = 0.006) and mindfulness indirectly influenced psychological distress (8 = —0.04,
p = 0.009) through affecting illness perception alone or simultaneously affecting both
the illness perception and perceived stress in patients with lung cancer.

Conclusion: Lung cancer suffered from varying levels of psychological distress.
Mindfulness may alleviate psychological distress by reducing the level of illness
perception and perceived stress. We suggest developing a comprehensive factor model
to clarify potential mechanisms of mindfulness on psychological distress due to the
very low effect of mindfulness on psychological distress via illness perception and
perceived stress.

lung cancer, jical distress, mi iliness perception, perceived stress, structural
equation model
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INTRODUCTION

According to the National Comprehensive Cancer Network
(NCCN) guideline, psychological distress is a multifactorial
and unpleasant emotional experience, involving changes in
psychological, social, spiritual, and physical aspects (Riba et al.,
2019). Psychological distress can be detected at any stage in
patients with cancer and even remain throughout the cancer
trajectory (Gao etal.,, 2010). Overall, studies reported a prevalence
of 20-52% for psychological distress [distress thermometer
(DT) > 4] among patients with cancer (Funk etal., 2016; Mehnert
et al,, 2018). However, compared to patients with other types of
cancers, patients with lung cancer reported the highest incidence
of psychological distress (Zabora et al,, 2001), with a detection
rate of 17.0-73.0% (Lynch et al., 2010; Chambers et al, 2015;
Tian et al,, 2021a). It is noted that approximately 220 million
new lung cancer cases were estimated in 2020, ranking second
place among all the cancers (Sung et al., 2021). Therefore, the
anticipated prevalence of psychological distress among patients
with lung cancer should be especially emphasized.

Psychological distress has become a major psychological
problem faced by patients with cancer because it has been
demonstrated to be associated with the occurrence of several
adverse consequences (Riba et al, 2019). As an example,
psychological distress was found to be the contributor to the
interruption of anticancer treatment (Mausbach et al,, 2015; Lin
etal, 2017; Yee et al,, 2017). Meanwhile, psychological distress
has also been found to be associated with longer hospital stays
(Nippetal.,, 2017), poor quality of life (Chambers etal., 2015), and
increased risk of mortality (Batty et al,, 2017; Hamer et al,, 2009).
Moreover, psychological distress was evidenced to accelerate the
growth of tumor cells (Zhang et al., 2020a). Therefore, to develop
effective intervention protocols to address psychological distress
among patients with lung cancer, it is critically important to
clarify the potential mechanisms involved in the development
and progress of psychological distress (Riba etal,, 2019).

BACKGROUND

Mindfulness refers to an individual’s focused attention on
the present moment and non-judgmental awareness (Kabat-
Zinn, 2003). As a protective source of negative psychological
outcomes, several studies have suggested the positive effects of
mindfulness among different populations (Kashiwazaki et al.,
2020, even in the general population (Freudenthaler et al,
2017). At present, several meta-analyses have demonstrated
that interventions involving mindful ! (Cillessen

Influence of Mindfuiness on Psychological Distress

the mediating role of social support and perceived stigma, with
a slight total effect of 0.048 (Lei et al, 2021). However, are
there other potential mechanisms else in the association between
mindfulness and psychological distress among patients with lung
cancer to be discovered and elucidated?

Iliness perception refers to an individuals reflection in
both the cognitive and emotional aspects and coping styles
through personal knowledge and experiences when one confronts
symptoms or illness threats, which have been revealed to
have an impact on health outcomes (Leventhal et al, 2016).
In a prospective, longitudinal, and observational study, illness
perceptions were demonstrated as a potential predictor of
psychological distress in patients with non-muscle-invasive
bladder cancer (Zhang et al, 2020b). Meanwhile, illness
perception has been found to predict psychological distress in
head and neck cancer survivors (Zhang et al., 2018), esophageal
cancer survivors (Dempster et al, 2011), and breast cancer
survivors (Zhang et al,, 2017). However, it is not yet known
whether the same association holds for patients with lung cancer.
Moreover, no study has investigated the association between
mindfulness and illness perception; however, mindfulness-based
interventions have been found to reduce the level of negative
illness perceptions in patients with rheumatoid arthritis (Dalili
and Bayazi, 2019) or acute coronary syndrome (Nasiri et al.,
2020). We, therefore, assume that the association between
mindfulness and illness perception also holds among patients
with lung cancer.

Perceived stress refers to an individuals subjective perception
of stress and assessment of the ability of processing stress (Kim
and Jang, 2020), which was positively related to psychological
distress among patients with lung cancer in our previous
study (Tian et al, 2021a). Meanwhile, perceived stress was
also speculated to be associated with mindfulness because
mindfulness-based intervention protocols had generally been
shown to reduce stress (Lengacher et al., 2021). Interestingly, the
negative association between mindfulness and perceived stress
has been detected in patients with digestive tract cancer (Zhong
et al, 2019). Moreover, some studies have also investigated
the relationship between illness perception and perceived stress
and found that individuals will experience greater levels of
perceived stress if they negatively perceived their illness (Miceli
et al, 2019). Unfortunately, these relationships of variables
introduced above have not yet been determined in patients
with lung cancer.

In the light of the above, we performed this study to examine
three hypotheses as follow: (a) illness perception is positively
associated with perceived stress and psychological distress, (b)

indfulness can influence psychological distress through illness

et al, 2019; Zhang et al, 2019 Nnate et al, 2021; Rieger
et al, 2021), such as mindfulness-based cognitive therapy
(MCT), mindfulness-based art intervention, and mindfulness-
based stress reduction (MBSR), significantly improved the
psychological wellbeing of patients with cancer. It should be
noted that, moreover, our previous study consistently determined
the negative association between mindfulness and psychological
distress among patients with lung cancer and further clarified
the influence of mindfulness on psychological distress through

Frontiers in Psychology

perception, and (c) mindfulness has an impact on psychological
distress through simultaneously influencing illness perception
and perceived stress among patients with lung cancer.

METHODS
Study Design

This study was a cross-sectional descriptive survey design.
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Participants

We recruited eligible patients with convenience sampling method
from a tertiary hospital in Chongqing between January and July
2021 according to the inclusion criteria which was designed
according to our previous studies (Tian et al, 2021a,b): adult
patients were diagnosed with lung cancer based on definitive
and route methods and confirmed to have ability to clearly and
accurately read and write. Patients who were confirmed to have
a mental disorder or received psychological treatment before
eligibility evaluation or participated in those studies with similar
study aims were excluded from this study.

Sample Size

In this study, we used structural equation modeling technique
with maximum likelihood to examine all the paths between
variables, the N:q rule with a ratio of 10/1 was, therefore, used
to calculate the theoretical sample size, in which N and g
indicate required cases and the number of parameters that require
statistical estimates, respectively (McDonald and Ho, 2002), In
this study, q was identified to be 10 and, thus, a minimum
sample size of 120 was calculated under the consideration of 20%
invalid questionnaires,

Study Variables

Demographic information was collected using a self-designed
questionnaire and other variables, namely, psychological distress,
illness perception, and perceived stress were measured using
validated instruments, which have been translated into Chinese
and published publicly in academic journals,

Demographic Information

In this study, we collected the following sociodemographic and
clinical variables by the self-designed information collection
form, namely, gender, age, educational degree, marital status,
place of residence, occupational status, family history, pain,
cancer metastasis, and tumor’s TNM stage.

Psychological Distress

We used DT to measure psychological distress at an 11-point
thermometer scale from 0 to 10 in this study and 0 and 10
indicate no distress and extreme distress, respectively (Riba et al.,
2019). The reliability and validity of DT have been extensively
tested across different settings (Hong et al., 2015). According
to several empirical studies, an individual with a score of 4
was defined to have clinically significant psychological distress
(Donovan et al,, 2014; Hong et al., 2015). There was no exception
in China, a score of 4 was also demonstrated as the cutoff value
of defining clinically significant psychological distress in Chinese
cancer populations (Hong et al,, 2015).

Mindfulness

We used the Five Facet Mindfulness Questionnaire (FEMQ),
which was developed by Baer and colleagues in 2006 (Baer
et al, 2006), to measure the level of mindfulness at a 5-
point Likert scale. In the original version, total of 39 items
were effectively pooled to assess mindfulness from five facets

Frontiers in Psychology | www.irontiersin.org
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as follows: observing, describing, acting with awareness, non-
judging, and non-reacting (Baer et al., 2006). The original FFMQ
has been translated into Chinese by Deng et al. (2011), with
acceptable psychometric propertiesDeng et al., 2011

liness Perception

We used the Brief Illness Perception Questionnaire (B-IPQ),
which was developed by Weinman et al. (1996), to measure
emotional and cognitive representations of illness at an 8-
item continuous linear scale from 0 to 10. Higher scores
represent more negative illness perceptions. Broadbent et al.
(2006) have shown the B-IPQ to have good test-retest reliability
and predictive and discriminant validityBroadbent et al., 2006.
The B-1PQ has been translated into Chinese (Xue and Lin, 0000)
and has been widely used as a screening tool for assessing illness
perceptions in China (Broadbent et al., 2006).

Perceived Stress

We used the 10-item Perceived Stress Scale (PSS), which was
developed by Cohen et al. (1983), to measure the level of
perceived stress at a 5-point Likert scale from 0 to 4. A higher
score represents a greater stress level. The Cronbach’s alpha was
0.84 at the instrument development stage. The Chinese version of
the 10-item PSS has been found to have the Cronbach’s alpha of
0.619 (Yuan and Lin, 2009).

Procedure

We strictly performed this study following the provision of the
Declaration of Helsinki. The Institutional Review Board (IRB)
approved our protocol and assigned an ethical identifier of
CZLS2021183-A to this protocol before enrollment commenced.
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 anonymously completed by patients.
The Strengthening the Reporting of Observational Studies in
Epidemiology (STROBE) guidelines were utilized to guide us to
report all the data (von Elm et al,, 2014).

Statistical Analysis

All the valid questionnaires were completely written by
responders. Descriptive statistics for all the variables were
calculated using Statistical Package for the Social Sciences (SPSS)
version 220 (Chicago, IL, United States). Age, the score of
psychological distress, mindfulness, social support, and perceived
stigma were expressed as median with interquartile range (IQR)
because all did not follow normal distribution according to
the results from the Kolmogorov-Smirnov test. The Spearman’s
rank correlation analysis was conducted using SPSS version
220 to examine the relations between mindfulness, illness
perception, perceived stress, and psychological distress. The
mediation model was tested using AMOS version 210 (Chicago,
IL, United States). In these analyses, we used 2,000 bootstrap
resamples and focused on the bias-corrected and accelerated CI.
The following indices were calculated to evaluate the fitness of
the overall model: the ratio of the chi-squared (13 to degrees
of freedom (df), comparative fit index (CFI), goodness-of-fit
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index (GFI), adjusted GFI (AGFI), Tucker-Lewis index (TLI),
incremental fit index (IFI), and root mean square error of

Influence of Mindfulness on Psychological

TABLE 1 | Psychological distress among patients with different sample
characteristics (N = 295).

approximation (RMSEA) with 90% CIL. Model fit was regarded  characteristics Frequency (%) Meanrank 22 P
as good when a ratio of x/df was equal to or less than 3. For
- Gender -1197 0231
GEI and AGFI, a value of p < 0.90 indicates a good model | A0(712) 14465
fit. Moxteover, CFI of > 0.90 and RMS.EA' of < 005 werealso o 55(28_6) ) 56:26
suggesting a good model fit. A p < 0.05 indicated significance for Ao years 0567 0753
all the analyses. 1840 4014) 16400
41-60 1441488 15055
>60 147(498 14506
RESULTS Education 1650 0648°
o lliterate or elementary school 88(29.8) 142.61
Sample Characteristics dunior schaol @y 1697
A total of 300 eligible patients with lung cancer were recruited to  Senior high school 57(19.3) 14927
participate in this survey study eventually, of which 295 patients ~ Colege or above 40(138) 16088
returned valid questionnaires, representing a valid response rate ~ Marial status 253 0282
of 98.3%. Among these 295 patients, 72 patients were defined to Mared 288976 14691
have clinically significant psychological distress, with a detection ~ Unmared 104 19050
rate of 24.4%. Sociodemographic and clinical variables of 295 Widoned or dverced 829l W
: ; ; Residence -0120 0905*
patients are shown in Table 1. Most patients were men (71.2%)
and did not get adequate education (67.1%) and a significant ko Al 14855
4 : C %L . Rual 84(285) 14717
number of patients were married (97.6%). Most patients lived in
s % z 3 Occupation status 3616 0.164°
urban (71.5%) and balanced medical expenditure with medical Unergoyed 12080) —
insurance (96.9%), and more than half of them suffered from Employed 40(13,6) 169.01
cancer metastasis (64.1%). Although most patients had no family ¢ w3084 14400
history (92.2%), a significant number of patients were at the e o vance 0502 0478°
advanced stage (81.0%) and had no or mild pain (99.0%). Sel-paying 9@31) 13044
. . . . Medicare 28699 14855
Relationships of Psychological Distress, Farmiy history 1860 0063
Mindfulness, lliness Perception, and No a2 15038
. Yes 23078 11989
Perceived Stress o ) Pain 21307 <0.001°
Overall, the median score of psychological distress was O withan 0By 1318
IQR of from 0 to 3. The score of mindfulness, illness perception, 102048 17674
and perceived stress was 115 (109 to 119), 43 (39 to 47), and  yoerate 207) 14375
20 (17 to 23), respectively. We designed Table 2 to display geere 103 295.00
the relationships of psychological distress, mindfulness, illness  Cancer metastasis -3.181 00012
perception, and perceived stress. The results of the Spearman’s  No 106359 16666
rank correlation analyses suggested that all the variables were Yes 189(64.1)  187.58
significantly correlated with one another. Tumor stage 7687 0053
I 0(102) 15030
Structural Equation Modeling of the J By 18369
Association of Psychological Distress, 3 ke M
Mindfulness, lliness Perception, and ,
i 'Mann-Whitney U test.
Perceived Stress Kcustak-Wals H test.

We first constructed the relationship structure of all variables
according to the results of the correlation matrix. After
conducting model fit analysis, we found that the direct path
from mindfulness to psychological distress or perceived stress was
not statistically significant (Figure 1A). We therefore eliminated
those two paths to good fit the structural model (x*/df = 0.867,
CFI = 0999, GFI = 1.000, CFI = 1.000, TLI = 1.019, and
RMSEA = 0.000 [0.000 to 0.111]).

As illustrated in Figure 14, illness perception (p = 0.18 and
p=0.002) and perceived stress (§ = 0.23 and p < 0.001) had direct
positive effects on psychological distress. The direct pathways
from mindfulness to illness perception (B = —0.16 and p = 0.006)

and from illness perception to perceived stress (8 = 0.17 and
p=0.003) were all statistically significant.

The results from the bootstrap test for the significance
of all pathways are shown in Table 3. Results for indirect
pathways indicated that the indirect pathways between illness
perception and psychological distress through perceived stress
were statistically significant (B = 0.04, 95% CI [0.02-0.07],
and p = 0.009). Overall, the total effect of illness perception
on psychological distress was 0.22 [95% CI (0.12-0.30) and
p = 0.007]. Furthermore, mindfulness had only an indirect
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TABLE 2 | Spearman correlations for mindfulness, iliness peroeption, perceived stress, and psychological distress.

Variable Median (Pys, P7s) Psychological distress Mindfulness lliness perception Perceived stress
Psychological distress 00, 3) 1

Mindfuiness 115(109, 119) -0.143 1

liness perception 43(39,47) 0.233" -0.181" 1

Perceived stress 20017,23 0.235™ —0.116" 0143 1

P < 0.0, "P <001

llness
perception

Psychological

I\ Mindfulness

Stress

distress

0.18"

016"
-] Mindfulness

FIGURE 1 | Mechanisms of mindfulness on psychological distress among Chinese patients with lung cancer. Theoretical mechanisms of mindfuiness on
psychological distress according o comelafion analysis (A), influencing of mindfulness on psychological distress through iliness perception (B), and influencing of
psychological distress on psychalogical distress through the chain mediating role of ilness perception and perceived stress (C). *P < 0.05, **P < 0.01

TABLE 3 | Effect estimates of mindfulness to psychological distress through finess perception and perceived stress.

Direct effect (95% CI) Indirect effect (95% CI) Total effect (95% CI)
Direct path
Mindfulness — liness perception -016(-027,-007) na. -0.16(-027,0.07)
liness perception — Perceived stress 0.17 (0.08, 0.26) na. 0.17(0.08, 0.26)
liness perception — Psychological distress 0.18 {0.09, 0.26) na. 0.18{0.09, 0.26)
Perceived stress — Psychological distress 0.23(0.10, 0.30) na. 0.23(0.10,0.30)
Indirect path
liness perception — Psychological distress 0.18(0.09, 0.26) 0.04 (0.02,0.07) 0.22(0.12, 0.30)
Mindfulness — Perceived sfress na. -0.03(-0.07, -0.01) -0.08(-0.07, -0.01)
Mindfuiness — Psychological distress na. -0.04 (-0.07, -0.02) -0.04(-0.07, -0.02)

Cl, confidence interval; n.a., not avaiable.

negative effect on perceived stress through illness perception,
with an indirect effect of —0.03 [95% CI (-0.07 to -0.01) and
p=0.009]. However, mindfulness had an impact on psychological
distress through influencing only illness perception (Figure 1B)
or influencing simultaneously illness perception and perceived
stress (Figure 1C), Specifically, the indirect effect of mindfulness
on psychological distress was —0.03 through mediating effect of
illness perception alone, and the indirect effect of mindfulness
on psychological distress was —0.01 through the chain mediating
effect of illness perception and perceived stress. Overall, the
total effect of mindfulness on psychological distress was —0.04

u.frontiersin.org 5

through two indirect pathways. The results suggested that illness
perception and perceived stress play a chain mediating role in
the relationship between mindfulness and psychological distress
among patients with lung cancer.

DISCUSSION

Psychological distress has been demonstrated to be associated
with several negative clinical outcomes such as interruption of
anticancer treatment, poor quality of life, and higher morbidity
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and mortality (Riba et al, 2019). It is imperative to clarify
the potential mechanisms of the development and progress
of psychological distress among patients with lung cancer to
develop a more effective intervention protocol (Lei et al,
2021; Riba et al, 2019). The major aim of this study is
to determine whether negative illness perception is positively
related to be psychological distress and whether mindfulness
may have a protective effect on psychological distress through
negatively influencing illness perception and perceived stress
among patients with lung cancer.

After completing this study, we found that 24.4% of patients
experienced clinically significant psychological distress, which
was consistent with previous findings (Tian et al, 2021a)
although there also are some studies that reported a higher
detection rate (Hong et al, 2015; Carlson et al,, 2004). It is
possible that the relatively lower detection rate of psychological
distress in our study can be explained by the fact that patients
experience significantly serious stigma after confirming the
diagnosis of advanced lung cancer (Maguire et al, 2019), which
has an impact on the tendency of patients to deliberately conceal
their psychological distress. Moreover, as stated in our previous
study (Lei et al,, 2021), DT is not specific to patients with cancer
(Hong et al,, 2015) and cannot differentiate the risk of initial
psychological distress from the accumulated risk of psychological
distress, which may be an explanation for our findings.

Leventhal's commonsense model of illness representations
proposes that individuals’ illness perceptions are the major
determinants of their health outcomes (Diefenbach and
Leventhal, 1996). The individual will concurrently construct or

Infiuence of Mindfulness on Psychological Distress

established that mindfulness-based interventions were associated
with increased positive health perceptions and health behaviors
(Roberts and Danoff-Burg, 2010), which provide theoretical
support for our findings.

This study also revealed another novel finding that
mindfulness indirectly influenced ~psychological distress
among patients with lung cancer through the mediating effect
of illness perception and perceived stress. As we introduced
earlier, a higher negative perception of symptoms or illness
represented worse psychological outcomes (Weinman et al,
1996). As one of the most common psychosocial risk factors,
perceived stress has been suggested as a precursor state of
adverse psychological outcomes because it has a negative impact
on individual psychological adjustment (Kim and Jang, 2020).
Previous studies also revealed the predictive effect of illness
perception on perceived stress (Miceli et al., 2019; Sadeghi et al.,
2019), which was further demonstrated in this study.

This study has some potential limitations that should
be further interpreted. First, we used a convenience sample
to investigate the associations between variables, which may
introduce bias. Second, we calculated the theoretical sample size
according to the number of variables, rather than performing an
estimation based on acceptable statistical power. Third, all the
patients were recruited from a single hospital in a single city and
the sample size was relatively small; therefore, the generalizability
of the study is questionable. Fourth, the level of mindfulness,
illness perception, perceived street, and psychological distress
were measured by using the self-report instruments, which may
introduce subjective bias from patients. Definitively speaking, the

elaborate both cognitive and | ions of their
symptoms and illness to relieve the adverse impacts resulting
from the symptom or an illness (Dempster et al,, 2011). Some
studies have revealed the association between illness perception
and psychological distress among different populations (Zhang
etal, 2017, 2018, 2020b). In this study, we first investigated the
association between illness perception and psychological distress
among patients with lung cancer and determined that illness
perception was positively related to psychological distress.

Asa positive psychological trait, mindfulness was found to be
beneficial for improving adverse psychological outcomes through
effective self-designed regulation and keeping positive emotional
status (Ludwig and Kabat-Zinn, 2008). We have previously
determined the direct association between mindfulness and

prevalence of psychological distress and the type of scale could
have some effects on the results.

CONCLUSION

This study first shows that illness perception is positively related
to the perceived stress and psychological distress in patients with
lung cancer and negatively related to mindfulness. This study
provided some evidence for the hypothesis that mindfulness
can relieve the severity of psychological distress by decreasing
the level of negative illness perception alone or decreasing
the level of negative illness perception and perceived stress

psychological distress in patients with lung cancer; however,
this specific association was not held in this study, which may
be explained by the relatively mild severity of psychological
distress compared with our finding (Lei et al., 2021). Moreover,
we did not separately investigate the relationships of facets
in mindfulness scale and psychological distress (Burger et al.,
2021). Interestingly, we first determined the negative association
between mindfulness and illness perception and revealed
that mindfulness has an indirect impact on psychological
distress through correcting negative illness perception. Illness
perceptions refer to the attitudes, beliefs, and expectations of
patients about symptoms or illnesses (Dalili and Bayazi, 2019),
which are related to health information behavior practices and
coping strategies (Katavic et al, 2016). Several studies have

Frontiers in Psychology | www.frontiersin.org

| ly. Based on these findings, illness perception and
perceived stress screening should be enrolled in mindfulness-
based intervention strategies for patients with lung cancer.
Certainly, the total effect of mindfulness on psychological
distress through the two targeted pathways in this study was
very low; we, therefore, suggest continuing to explore other
potential mechanisms.

CLINICAL IMPLICATIONS

This study further clarified the potential mechanism of
mindfulness on psychological distress through influencing
illness perception and perceived stress in patients with
lung cancer. From our current findings, mindfulness-based
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intervention protocol focusing on the correction of illness
perception and reduction of perceived stress may be feasible
and effective in improving psychological distress among patients
with lung cancer.
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Background: Mindfulness-based stress reduction (MBSR) intervention has been extensively applied in
cancer patients for relieving symptom burden and its effectiveness has also been demonstrated. However,
the effectiveness of MBSR on psychological and physical functions in lung cancer patients has not yet been
determined. The aim of the present systematic review and meta-analysis seeks to determine the role of
MBSR in lung cancer patients.

Methods: A systematic search of PubMed, EMBASE, Cochrane Library, and China National
Knowledgement Infrastructure (CNKI) will be carried out from their inception until to December 30,
2020. Studies investigating the comparative effects between MBSR and control groups on psychological
and physical outcomes will be documented. Data concerning studies, patient characteristics, and outcomes
will be extracted. Methodological quality of each eligible randomized controlled trial (RCT) will be assessed
individually by two investigators independently using criteria recommended in the Cochrane Handbook for
Systematic Reviews of Interventions 5.1.0. Meanwhile, Newcastle-Ottawa Quality Assessment Scale (NOS)
will be used to assess methodological quality of non-randomized studies. All statistical analyses will be
performed with RevMan and STATA softwares.

Discussion: The role of MBSR in lung cancer patients has not yet been demonstrated. This systematic
review and meta-analysis will further determine the effectiveness of MBSR on psychological and physical
outcomes and QoL among lung cancer patients, which will provide golden references for developing
psvehological interventions in order to improve patient care and designing future studies to bridge the gap
between research findings and clinical practice.

Trial registration: We registered the protocol of this systematic review and meta-analysis in Open Science
Framework (OSF) platform with a registration DOI of 10.17605/OSEIO/MWVBQ (available from: htps://
ost.io/mwvby).
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Introduction

Lung cancer is the second most common type of cancer
worldwide and also the first-rank reason of causing cancer-
related death (1). The increasing incidence of lung cancer
can be attributed to numerous aspects, such as aging of
population and environmental polludon (2). It is reported
that the new cases of lung cancer have been more than
2.20 million, and approsimately 1.80 million deaths in 2020
have been estimated (1).

Although a series of treatment modalities such as surgical
operation, chemotherapy, radiotherapy, immuno-biological
cancer therapy, and complementary and alternative
therapy have been used for treating lung cancer (3-3),
patients remain experiencing many serious symptoms
such as faugue (6) and symptom distress (7) because all
treatments have also destructive effects on both cancer and
normal cells (8). Moreover, cancer self also play a critical
role in the development of symptoms (9,10). Previous
studies revealed that lung cancer patients experienced
more symptom burden than patients who were diagnosed
with other types of cancer (7,9,11). It is acknowledged
that these all symptoms are significantly associated with
reduced psychosocial and physical functions among lung
cancer patients (8,12). Additionally, the negative association
between symptoms and quality of life (QoL) has also been
established by several studies (13-13).

Previous findings have evidently established the effects
of psychosocial interventions in improving psychological
and physical wellbeing and QoL of cancer patiens (16-18).
As one of the most common psychosocial interventions,
mindfulness-based stress reduction (MBSR) has been
extensively applied in cancer patients (18,19). MBSR program
was initially developed by Kabat-Zinn to consist of an 8-week
psycho-educational program and four meditative techniques
including sitting meditation, body scan, gentle Hatha voga,
and walking meditation (20-22). Training of MBSR will make
participants gradually to be out of dysfunctional thoughts and
directly perceive the emotions and bodily sensations at the
present moment via repeatedly bring participants” attention
back to the present moment (23). As a result, MBSR program
enable participants to step back from ruminating about
the past or worrying about the future and simply unfold
experiences of the present moment (21). MBSR has been
demonstrated to be effective in relieving symptom burden
and improving psychosocial adjustment to disease and QoL
to date (18,19,24,25). Some studies also tried to investigate
the effects of MBSR in lung cancer patients (26,27) and
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other lung diseases such as interstitial lung diseases (28,29).
However, the systematic review and meta-analysis specifically
for lung cancer patients is greatly limited except for one
meta-analysis which investigated the effects of MBSR on
fatigue among lung cancer with subgroup analysis (24).
Therefore, we conduct the current systematic review and
meta-analysis to comprehensively evaluate the benefits of
MBSR on psycholagical and physical functions and QoL
in patients with lung cancer. We present the following
article in accordance with the PRISMA reporting checklist
(available at hup://dx.doi.org/10.21037/apm-21-194) (30).

Methods

We designed the methodological framework of this
systematic review and meta-analysis protocol in accordance
with the methodology recommended by the Cochrane
handbook (31). Additionally, we will report our findings
in line with the Preferred Reporting Items for Systematic
Reviews and Meta-Analyses (PRISMA) guidelines (32).
No ethics approval and informed consent will be required
because all statistical analysis will be performed based
on published studies without involvement of patients.
The protocol of this systematic review and meta-analysis
has been registered in Open Science Framework (OSF)
platform on 22 January, 2021. A registration DOI of
10.17603/0SEIO/MWVB(Q has been approved (available
from: hutps:/osf.io/mwvbg).

Search strategy

We will electronically search PubMed, EMBASE, Coclirane
Library, and China National Knowledgement Infrastructure
(CNKI) for potentially eligible studies from their inception
to December 30, 2020. We will construct the search
strategy with the combination of medical subject heading
(MeSH) terms and text words. We will verify the systematic
review and meta-analysis which also focused our topic and
the bibliographies of eligible studies in order to add any
additionally eligible study. As an example, we summarized
the search strategy of PubMed in Table 1. The process of
identification and selection of literature will be displayed in
Figure 1, Any disagreement about retrieval of eligible studies
will be settled through consulting a third senior author.

Study selection

One study will be included in the current systematic review
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Table 1 Search strategy of PubMed

Tian et al. MBSR for lung cancer patients

Search number  Query

7 #3 AND #6
6 #40R 45
5 ({({{(Pulmonary NeoplasmsiTitle/Abstract]) OR (Lung Neoplasm[Title/Abstract])) OR (Pulmonary NeoplasmiTitle/

Abstract]}) OR (Lung Cancer(Title/Abstract])) OR (Lung Cancers[Title/Abstract])} OR (Pulmonary Cancer[Title/Abstract]))

OR (Pulmonary Cancers(Title/Abstract])

4 “Lung Neoplasms®[Mesh]
3 #10R#2
2 ({((mindfulness[Title/Abstract)) OR (mindfulness meditation[Title/Abstract])) OR (mindfulness-based stress
reduction(Title/Abstract])) OR (mindfulness based stress reduction[Title/Abstract])) OR (MBSR(Title/Abstract])
1 “Mindfulness"[Mesh]
— which were defined as primary outcomes and QOL which
Cochrane was defined as secondary outcome; (V) clinical controlled
and CNKI =) trial (CCT) and randomized clinical trial (RCT); (V) only
l full text published in English and Chinese language will be
eligible for our inclusion criteria.
Rmdlmrd(uu;um removed ‘ One study will be excluded if it covered at least one of the
In=

l

following criteria: (I) MBSR was not used in research group;
(I) included mixed patients; and (II) protocol, unpublished
or duplicate without adequate information or poor quality.

Recordsscreened ., Records excluded
In=) =)
l Data extraction
Full-axt articles axspesad Fulbtext articles exgludad Two authors will be assigned to independently extract
foreighiity  —— AT essential data with designed information extraction form
- i (Table 2). The following information will be extracted from
l eligible studies: basic information eligible stdy including
Studies included in author, publication year and country, basic information of
qulm;::rm patients including sample size, age and tumor staging such
as TNM stage, basic information of regimes including
1 details of interventions, outcomes and study design, and
Shudies inchuded i Additional records information of methodological quality. Quantitative data
m — Mm“ will be extracted to estimate effect sizes, Data on effect size
In=) =) that could not be obtained directly will be recalculated when

Figure 1 The process of identification and selection of literature.

and meta-analysis if the following criteria were covered: (1)
patients, with the age of 18 years or older and irrespective
of gender, were diagnosed with lung cancer; (IT) MBSR in
research group; (ITI) usual care (UC) or no intervention in
control group; (IV) psychological and physical outcomes
such as self-designed efficacy and cancer-related fatigne

© Annals of Palliative Medicine. All rights reserved.

possible. Qualitative information will also be summarized 1o
systematically describe the effects and safety of MBSR. Any
disagreement about data extraction will be resolved through
consulting a third senior author.

Metbodological quality assessment

Two authors will be assigned to independently assess the
methodological quality of eligible studies. Methodological
quality of individual RCT will be appraised with the
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“Table 2 Basic characteristics of all eligible studies

8219

Interventions
Study Country  Sample size  Age, year Follow-up Qutcomes  Instruments ~ Study design
CG
Study 1
Study 2
Study 3

Cochrane risk of bias tool as following six domains
including (33): (I) random sequence generation; (II)
allocation concealment; (ITT) blinding of personnel,
participants, and assessors; (IV) incomplete outcome data;
(V) selective reporting; and (V1) other bias. Additionally,
methodological quality of nonrandomized studies will
be assessed with Newcastle-Ottawa Quality Assessment
Seale (NOS) from three aspects: selection of study groups,
comparability of study groups and ascertainment of either
the exposure or outcome of interest (34). Any disagreement
about the methodological quality assessment will be
resolved through consulting a third senior author.

Statistical analysis

For continuous outcomes, we will calculate the differences
between two groups as the standard mean difference (SMD)
or mean difference (MD) with 95% confidence interval (CI).
For categorical outcomes, we will use risk ratio (RR) with
95% CI to express pooled estimates. In this meta-analysis,
we only extract immediate, post-intervention data (after
a 6-16 week course) to estimate the effect size in order
on achieve uniformity according to the methods used in
previous meta-analysis (17). Meanwhile, we also extract the
data at the first time point which is defined as immediately
post-intervention for statistical analysis if a study reported
data on a series of time points. Before performing statistical
analysis, we will use Cochrane’s Q test and the I' statistic to
qualitatively and quantitatively evaluate the heterogeneity
across studies accordingly (35,36). Nevertheless, we will
only perform a random-effects model to calculate all
pooled results regardless of actual level of heterogeneity
across studies because substantial variations in population,
interventions, and outcome measures are inevitable. A
P<0.05 will be considered to be the criteria of statistical
significance. All statistical analyses will be conducted
using Review Manager (RevMan) version 3.3 (Cochrane

© Annals of Palliative Medicine. All rights reserved.

Collaboration, Oxford, United Kingdom).

Publication bias

For individual outcome, we will draw funnel plot and
perform Egger’s tests respectively to test the possibility
of publication bias when accumulated number of 10 were
achieved (37-39). STATA 14.0 software (StataCorp, Texas,
USA) will be utilized to complete Egger’s tests.

Quality of evidence assessment

We will use the Grading of Recommendations Assessment,
Development and Evaluation method (40) to grade the
overall quality of evidence of quantitative pooled results
as high, moderate, low, or very low after completing all
statistical analyses. With the GRADE system, the level of
RCT will be initially rated as high, and the level can be
downgraded according to five aspects including risk of bias,
inconsistency, indirectness, imprecision, and publication
bias. Two authors will independently rate the level of
evidence and any disagreement will be resolved based on
the consensus principle.

Discussion

As one of the most common malignant tumors around the
world, lung cancer was estimated to account for 11.4%
new cancer cases and 18.0% cancer deaths in 2020 (41).
Evidence suggested lung cancer patients will experience a
series of serious symptoms due to the negative impact of
definitive diagnosis of cancer and anticancer treatments
(7.9). As a result, lung cancer patients will also suffer from
poor psychological and physical functions and QoL (6,7).
As one of the most common psychological intervention
programs, MBSR have been extensively investigated and
also established to improve symptoms of cancer patients
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(19,24,26). However, there was no systematic review and
meta-analysis specifically focused on the impacts of MBSR
intervention on psychological and physical functions and
QoL of lung cancer patients has been reported to date.
As a result, it remains unclear whether MBSR should be
preferentially prescribed for the treatment of psychological
and physical conditions among lung cancer patients.
The present systematic review and meta-analysis will
provide a comprehensive summary of studies exploring
the effectiveness of MBSR on psychological and physical
outcomes and QoL in lung cancer patients.

To our knowledge, this is the first systematic review and
meta-analysis of RCTs and CCTs that will investigate the
effects of MBSR on psychological and physical outcomes
and QoL for lung cancer patients. However, we also must
further interpret the limitations in this systematic review
and meta-analysis. First, we will only search four databases
including PubMed, EMBASE, Cochrane Library and
CNKI, and thus some potentially eligible studies included
in other databases such as Web of Science and SCOPUS
may be missed. Second, the substantial variations in
intensity, frequency, and duration of MBSR across studies
may introduce heterogeneity, we thus use a random-effects
model to perform all statistical analyses, which will result in
wider 95% CI. Third, definitions of usual care in individual
study are different, however subgroup analysis will not be
designed because details of usual care were not introduced.

Conclusions

The systematic review and meta-analysis will investigate the
effectiveness of MBSR intervention on psychological and
physical functions and QoL in patients with lung cancer.
The results from the current study will demonstrate the
effects of MBSR on specific outcomes and then provide
evidence for developing psychological interventions in
clinical practice. Meanwhile, this study also determines the
gap between research findings and clinical practice, and
then provides references for designing further studies.
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The Impact of Mindfulness-Based
Stress Reduction (MBSR) on
Psychological Outcomes and Quality
of Life in Patients With Lung Cancer:
A Meta-Analysis

Xu Tian™, Li-Juan Yi#, Chen-Si-Sheng Liang®, Lei Gu*, Chang Peng®, Gui-Hua Chen®
and Maria F. Jiménez-Herrera™

" Nursing Department, Universitat Rovira  Virgi, Tarragona, Spain, 2 School of Nursing, Hunan Traditional Chinese Medical
College, Zhuzhou, China, * Medical School, Hunan Traditional Chinese Medical College, Zhuzhou, China, ¢ Sports and Arts
College, Hunan Traditional Chinese Medical College, Zhuzhou, China, S College of Physical Education, Hunan Traitional
Chinese Medical College, Zhuzhou, China, ® Department of Nursing, The Second Affiated Hospital of Chongging Medical
University, Chongqing, China

Objective: The impact of the mindfulness-based stress reduction (MBSR) program
on psychological outcomes and quality of life (QoL) in lung cancer patients remains
unclear. This meta-analysis aimed to evaluate the effectiveness of the MBSR program
on psychological states and QoL in lung cancer patients.

Methods: Eligible studies published before November 2021 were systematically
searched from PubMed, EMBASE, Cochrane Library, PsycINFO, China National
Knowledge Infrastructure (CNKI), and Wanfang databases. The risk of bias in eligible
studies was assessed using the Cochrane tool. Psychological variables and QoL were
evaluated as outcomes. We used the Grading of Recommendations Assessment,
Development and Evaluation (GRADE) system to grade the levels of evidence. Statistical
analysis was conducted using RevMan 5.4 and STATA 14.0.

Results: A total of 17 studies involving 1,680 patients were included for meta-analysis
eventually. MBSR program significantly relieved cancer-related fatigue (standard mean
difference [SMD], —1.26; 95% confidence interval [Cll, —1.69 to —0.82; moderate
evidence) and negative psychological states (SMD, —1.35; 95% Cl, —1.69 to —1.02;
low evidence), enhanced positive psychological states (SMD, 0.91; 95% Cl, 0.56-1.27;
moderate evidence), and improved quality of sleep (MD, —2.79; 95% Cl, —3.03 to —2.56;
high evidence). Evidence on MBSR programs’ overall treatment effect for QoL revealed
atrend toward statistical significance (p = 0.06, low evidence).

Conclusion: Based on our findings, the MBSR program shows positive effects on
psychological states in lung cancer patients. This approach should be recommended
as a part of the rehabilitation program for lung cancer patients.

Systematic Review Registration:  https://archive.org/details/osf-registrations-
mwvbg-v1, identifier: 10.17605/0SF.I0/MWVBQ.

lung cancer, mif based stress reduction, physical and psychological wellbeing, quality of life,
meta-analysis
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INTRODUCTION

According to the Global Cancer Statistics 2020, lung cancer
ranked second for incidence and first for mortality among all
types of cancers worldwide (Sung et al,, 2021). Currently, several
treatment modalities are available for lung cancer patients,
such as surgery, chemotherapy, radiotherapy, i herapy,
biotherapy, and complementary and alternative therapy (Gadgeel
et al,, 2012; Jurisevic and Bolevich, 2020; Yang and Luan, 2020);
however, patients continue to suffer from serious psychological
symptoms (Iyer et al., 2013; Morrison et al., 2017) because most
modalities simul ly destroy both tumor and
normal cells (Yang etal., 2020). Meanwhile, except for the adverse
effects resulting from treatment modalities, cancer diagnosis also
contributes to the devel and p ion of di
symptoms (Iyer et al., ’014 Sungetal, 017 7).

Patients with lung cancer have more symptom burdens than
patients diagnosed with other types of cancer (Chan et al., 2009;
Iyer etal, 2014; Morrison et al,, 2017). Distressing symptoms can
negatively affect the psychosocial wellbeing of patients with lung
cancer (Yang etal., 2020; Lee, 2021). A recent study indicated that
psychological stress accumulated tumor growth and increased
the risk of radio-resistance associated with the activation of
epithelial-mesenchymal transition by stress hormone-stimulated
adrenergic receptors (Zhang et al., 2020). Moreover, several
studies also demonstrated the association between high-level
distressing symptoms and poor quality of life (QoL) (Maller
and Sartipy, 2012; Park et al, 2016; Choi and Ryu, 2018).
Fortunately, psychological interventions have been demonstrated
to significantly improve the psychological wellbeing of patients
with cancer (Galway et al., 2012; Huang et al,, 2016; Cillessen

tal, 2019).

Among the currently available psychological interventions,
mindfulness-based stress reduction (MBSR), initially developed
by Kabat-Zinn et al, 1998, has been widely applied in
cancer settings (Lee et al, 2017; Cillessen et al, 2019).
The standard MBSR program comprises an 8-week psycho-
educational program and four meditative techniques, including
sitting meditation, body scan, gentle Hatha yoga, and walking
meditation (Kabat-Zinn et al, 1985, 1992, 1998). The exact
mechanisms of the MBSR program in improving psychological
wellbeing have not been fully clarified, although some studies
revealed that it could affect cancer patients’ neuroendocrine and
immune regulation functions (Davidson et al,, 2003; Robinson
et al,, 2003; Carlson et al., 2004; Holzel et al,, 2011). According
to the previously published evidence (Kabat-Zinn et al, 1985;
Kabat-Zinn and Santorelli, 2002; Kabat-Zinn, 2003), the practice
of mindfulness can guide participants purposefully pay attention
to the present moment and non-judgmentally monitor the
unfolding of experiences moment by moment, and therefore,
having a profound benefit via the mind-body connection.

Nevertheless, Garland et al. (2009) proposed a causal model
helping to explain the mechanism of mindfulness, named as
“Mindful Coping Model.” In this model, mindfulness plays
a critically important role in the positive reappraisal process
(Shapiro et al,, 2006). Specifically, if a threat, harm, or loss
exceeds one’s coping capabilities, then an individual’s attention

.l
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may be transferred from contents to the dynamic process of
consciousness by distracting stress appraisal into the model
of mindfulness and then increasing individual's attentional
flexibility and broadens awareness. From the vantage point of this
d, metacognitive one can reconstrue appraisal
of the given event as positive by attributing to it a new meaning,
which may arise either through a conscious process of reflection
or a more automatic process based on spontaneous insight. The
reappraisal of the given event then triggers positive emotions
to reduce stress and influences subsequent appraisal processes.
According to this model and empirical evidence, destructive
effects resulting from external and internal stressors (given
events) may break an individual's psychosomatic balance (one’s
coping capabilities) and impair an individual’s health status.
However, mindfulness can trigger positive emotions by imitating
the positive reappraisal (psychological adjustment) to restore
psychosomatic balance and improve clinical outcomes.
Currently, studies have demonstrated the effectiveness and
safety of the MBSR program on psychosocial wellbeing and QoL
(Lee et al., 2017; Cillessen et al., 2019; Xie et al., 2020; Xunlin
et al, 2020). Some studies also initially investigated the role of
the MBSR program in patients diagnosed with lung diseases, such
as lung cancer (van den Hurk et al, 2015; Schellekens et al,
2017) and interstitial lung diseases (Arefnasab et al., 2013; Sgalla
et al, 2015). However, the benefits of the MBSR program on
psychological wellbeing and QoL of lung cancer patients remain
unclear because published studies reported conflicting results.
More importantly, the sample size of published studies regarding
lung cancer was extremely small, significantly increasing the
risk of generating false results. Therefore, we performed this
ta-analysis to ¢ hensively evaluate the effectiveness of
the MBSR program on psychological outcomes and QoL of lung
cancer patients.

METHODS

Study Design

We reported all results according to the Preferred Reporting
Items for Systematic Reviews and Meta-Analyses (PRISMA)
statement (Page et al, 2021). We registered the protocol of
this meta-analysis at the Open Science Framework (OSF)
(registration number: 10.17605/0SF.I0/MWVBQ) and publicly
published it in an academic journal (Tian et al., 2021). This study
did not need ethical approval and patients’ informed consent
because it was a meta-analysis of published data.

Information Sources

Two reviewers independently searched PubMed, EMBASE,
Cochrane Library, PsycINFO, China National Knowledge
Infrastructure (CNKI), and Wanfang database for relevant
randomized controlled trials (RCTs) investigating the
effectiveness of the MBSR program on psychological outcomes
and QoL among patients with lung cancer. The literature search
was limited from its inception until November 2021. The search
strategy was constructed by using both the medical subject
heading (MeSH) and text words, which were logically connected
using Boolean operators. We also checked reference lists of
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previous systematic reviews with a similar topic and eligible
studies to add additional studies. The consensus principle was
imposed to resolve any disagreement between the two reviewers.
Details of search strategies of English databases are shown in
Supplementary Table 1.

Study Selection

After removing duplicate studies, two independent reviewers
conducted study selection based on the title, abstract, and full-
text screening. Studies were included in the meta-analysis if they
met the following criteria: (a) adult patients were cytologically
or histologically diagnosed with lung cancer; (b) patients in
the intervention group received both the MBSR program and
usual care (UC), and patients in the control group received

MBSR for Lung Cancer f

Statistical Analysis

Statistical analysis was conducted using Review Manager
(RevMan) 54  (Cochrane  Collaboration,  Oxford,
United Kingdom) and STATA 14.0 (StataCorp, Texas, USA).
All outcomes were continuous variables in this meta-analysis.
We, therefore, used mean difference (MD) or standard mean
difference (SMD) with a 95% confidence interval (CI) to express
all pooled results. We comprehensively evaluated statistical
heterogeneity using the Chi-square test (Cochrane Q) and P
statistic (Higgins and Thompson, 2002; Higgins et al., 2003).
Substantial statistical heterogeneity was considered if the
p-value was <0.1 and I was more than 50%. Nevertheless,
we used the random-effects model to conduct a meta-analysis
because variations across studies are inevitable in real settings.

UC program alone, which contained at least five el
including dietary instruction, health education, rehabilitation
excise, emotional counseling, and medication instruction; (c)
at least one of psychological outcomes and QoL was reported,
and corresponding data were suitable for statistical analysis; (d)
RCTs published in full-texts; and () publication language was
restricted into English and Chinese because an extensive range
of related research is published in English and Chinese, and no
lator of other languages is available in our team. Studies were

)

excluded if they covered at least one of the following criteria: (a)

We also designed a series of p analyses to investigate
the influence of the MBSR program on different functional
dimensions. We did not perform a publication bias test because
the number of eligible studies for individual outcomes did not
exceed 10 (Egger et al., 1997; Sterne and Egger, 2001; Page et al,,
2018). Statistical significance was judged based on two-tail,
and a p-value of <0.05 was regarded as the cutoff value of
statistical significance.

Quality of Evidence Assessment

the MBSR program was designed as the part of a compreh

Two  independ reviewers used the Grading of

strategy; (b) mixed patients were enrolled but patients with lung
cancer were not separately analyzed; (c) duplicate reports of same
data published by the same group; and (d) conference abstract
without sufficient data.

Data Extraction

Two reviewers independently extracted essential data from
eligible studies using a predesigned standard information
extraction sheet, including the first author's name, publication
year, country, condition of patients, tumor stage, sample size,

Recommendations Assessment, Development and Evaluation
system (Guyatt et al,, 2008) to rate the level of evidence as “high,”
“moderate,” “low;” or “very low.” With the GRADE system, the
level of RCT was initially rated as high, and 5 factors could
downgrade the level, including the risk of bias, inconsistency,
indirectness, imprecision, and publication bias. Certainly, some
factors could also upgrade the level of evidence, such as large
effects. The consensus principle was introduced to resolve the
disagreement between the two reviewers.

mean age, details of the MBSR program, outcomes, and
measurements. We extracted the data at the end of the RESINTS
intervention or the last follow-up for statistical analysis. We ~ Study Selection

contacted the corresponding author to obtain the essential data
if necessary. The consensus principle was introduced to resolve
the disagreement between the two reviewers.

Risk of Bias Assessment

Two reviewers independently assessed the risk of bias in eligible
studies using the Cochrane risk of bias assessment tool from
seven items (Higgins et al,, 2011): random sequence generation,
allocation concealment, blinding of personnel and participants,
blinding of outcome assessor, incomplete outcome data, selective
outcome reporting, and other bias sources. Each item was rated
as “low;” “unclear;” or “high” risk according to the matching level
between actual information and assessment criteria. The level of
overall methodological quality was judged as “high” if all items
were rated as “low” risk of bias, as “low” if at least one item was
rated as “high” risk of bias, and “moderate” if at least one item was
rated as “unclear” risk of bias, but no item was rated as “high”
risk of bias. The consensus principle was introduced to resolve
the disagreement between the two reviewers.

Figure 1 shows the process of study retrieval and selection. We
identified 123 records from the database. Notably, 43 duplicate
records were first removed. Then, 50 studies were excluded after
checking their titles and abstracts. Thirty studies were further
assessed for eligibility, while 13 studies were excluded due to: (a)
non-RCT design (n = 3), (b) lack of essential data (n = 1), and (c)
unrelated topic (1 = 9). Finally, 17 studies were included in this
meta-analysis (Ning et al, 2017; Schellekens et al., 2017; Wang
et al,, 2017; Guan and Zhou, 2018; Liu, 2018; Tang et al., 2018;
Chen et al,, 2019; Liu J. L. et al,, 2019; Liu T. et al,, 2019; Tian
et al., 2019; Wang, 2019; Xu et al,, 2019; Ding and Chu, 2020;
Feng and Gong, 2020; W, 2020; Xi et al., 2020; You, 2020).

Characteristics of Included Studies

All studies (Ning et al., 2017; Wang et al., 2017; Guan and Zhou,
2018; Liu, 2018; Tang et al,, 2018; Chen et al,, 2019; Liu J. L.
etal, 2019; Liu T. et al,, 2019; Tian et al,, 2019; Wang, 2019; Xu
etal,, 2019; Ding and Chu, 2020; Feng and Gong, 2020; W, 2020;
Xi et al,, 2020; You, 2020) were conducted in China except for

Frontiers in Psychology | vavww.frontiersin.org

142



UNIVERSITAT ROVIRA | VIRGILI

PSYCHOLOGICAL DISTRESS IN CHINESE LUNG CANCER PATIENTS: PREDICTION, PSYCHOSOCIAL
MECHANISMS, AND INTERVENTION

Xu Tian

Identification of studies via databases and reference lists of the included studies

5 Records identified from
= databases (n=123), including
8 | | PubMed (n=8), EMBASE (n=14), sl
£ ' | screening due to duplicate
= Cochrane library (n=10), records (n = 43)
5 PsycINFO (n=4), CNKI (n=52),
© Wanfangdata (n=35)
I y
(F:f:"gg)s screened —>| Records excluded (n = 50)
y
Reports sought for retrieval
o (n f 30) g —| Reports not retrieved (n = 0)
=
[}
2
u"; A
Reports excluded (n=13):
Reports assessed for eligibility non-RCT (n = 3)
(n=30) : lack of data (n=1)
unrelated topic (n = 9)
H Studies included in review
3 (n=17)
° Reports of included studies
£l | (n=17)

FIGURE 1 | PRISMA flowchart of study retrieval and sslection process. CNKI, China National Knowledge Infrastructure.

one study, which was conducted in the Netherlands (Schellekens  a total number of 1,680. A total of 13 studies (Ning et al., 2017;
et al,, 2017). All studies were published between 2017 and 2020.  Schellekens et al., 2017; Wang et al., 2017; Guan and Zhou, 2018;
The sample size of individual study ranged from 36 to 378, with  Liu, 2018; Tang et al., 2018; Chen et al,, 2019; Tian et al,, 2019
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Xu et al, 2019; Ding and Chu, 2020; Feng and Gong, 2020;
Wu, 2020; Xi et al., 2020) used standard 8-week MBSR program,
but four studies used modified MBSR protocols, including 3-
week program (Liu T. et al,, 2019), 4-week program (Liu J. L.
etal, 2019; Wang, 2019), and 6-week program (You, 2020). The
remaining characteristics of eligible studies are shown in Table 1.

Risk of Bias

The risk of bias assessment of included studies is displayed in
Supplementary Figure 1. Overall, more than half of the studies
(52.94%) (Ning et al., 2017; Schellekens et al., 2017; Wang et al,,
2017; Chen etal, 2019; Liu J. L. etal,, 2019; Tian etal,, 2019; Feng
and Gong, 2020; Wu, 2020; You, 2020) were judged as “low” risk
of bias due to the attrition bias. Generally, the majority of studies
(Ning et al,, 2017; Wang et al., 2017; Guan and Zhou, 2018; Liu,
2018; Tang et al,, 2018; Chen et al,, 2019; Liu J. L. et al,, 2019; Liu
T. etal,, 2019; Tian et al,, 2019; Wang, 2019; Xu et al,, 2019; Ding
and Chu, 2020; Feng and Gong, 2020; W, 2020; Xi et al., 2020;
You, 2020) did not report details of allocation concealment and
blinding of personnel, participants, and outcome assessors.

Cancer-Related Fatigue

A total of seven studies reported the overall level of cancer-
related fatigue (Wang et al., 2017; Guan and Zhou, 2018; Liu,
2018; Tang et al, 2018; Chen et al, 201%; Wang, 201%; Wu,
2020); however, five (Wang et al,, 2017; Liu, 2018; Tang et al,,
2018; Wang, 2019 Wu, 2020) and three studies (Guan and
Zhou, 2018; Chen et al., 2019) used the Revised Piper Fatigue
Scale (R-PFS) and Cancer Fatigue Scale (CFS) to measure this
outcome, respectively. Therefore, SMD was used to express the
pooled results. Meta-analysis revealed a significant improvement
in patients receiving MBSR program (514 patients; I* = 80%;
SMD, —1.26; 95% CI: —1.69 to —0.82; p < 0.001; Figure 2A),
which was supported by moderate evidence (Table 2).

Negative Psychological Status

A total of eight studies (Ning et al, 2017; Chen et al, 2019;
Liu J. L. et al, 2019; Tian et al, 2019; Xu et al, 2019%; Ding
and Chu, 2020; Wu, 2020; You, 2020) reported the changes
of negative psychological states, including anxiety, depression,
and psychological distress. It is noted that the level of anxiety
was measured by using the Self-rating Anxiety Scale (SAS) and
Hamilton Anxiety Scale (HAMA), and the level of depression
was measured by using the Self-rating Depression Scale (SDS)
and Hamilton Depression Scale (HAMD), and the level of
psychological distress was measured using Distress Thermometer
(DT). Therefore, SMD was selected as the measurement to
express the pooled result of negative psychological states. Meta-
analysis suggested that patients receiving the MBSR program had
a significantly lower level of negative psychological outcomes
compared with patients receiving UC alone (1,029 patients;
P = 92%; SMD, —1.35; 95% CI, —1.69 to —1.02; p < 0.001;
Figure 2B), which was only supported by low evidence (Table 2).
It is noted that the level of anxiety (1,029 patients; I* = 88%;
SMD, —1.48;95% C, —1.91 to —1.05; p < 0.001), depression (765
patients; I* = 52%; SMD, —0.98; 95% CI, —1.21 to —0.76; p <
0.001), and psychological distress (470 patients; I = 97%; SMD,

MBSR for Lung Cancer Patients

—2.05; 95% CI, —3.64 to —0.45; p = 0.01) were all significantly
lower in the MBSR group.

Positive Psychological Status

Among the 17 included studies, four studies reported changes
in positive psychological states, including self-efficacy and
mindfulness. We selected SMD to express the pooled result
because self-efficacy and mindfulness were combined as an
individual outcome. For self-efficacy, the “strategies used
by people to promote health (SUPPH)” was used as the
measurement; however, the level of mindfulness was measured
by using the Mindful Attention Awareness Scale (MASS) and
Five Facet Mindfulness Questionnaire (FFMQ). Meta-analysis
suggested that the MBSR program significantly improved the
positive psychological states (292 patients; I* = 62%; SMD,
0.91; 95% CI, 0.56-1.27; p < 0.001; Figure 3), which was only
supported by moderate evidence (Table 2). It is noted that the
level of self-efficacy (253 patients; I = 76%; SMD, 0.97; 95% C,
0.42-152%; p < 0.001) and mindfulness (139 patients; I* = 28%;
SMD, 0.82; 95% CI, 0.39-1.25; p < 0.001) were all significantly
improved in the MBSR group.

Quality of Sleep

Four studies (Xu et al, 2019; Feng and Gong, 2020; Xi et al,
2020; You, 2020) reported the quality of sleep, but the total score
of the Pittsburgh sleep quality index (PSQI) was available in
two studies (Xu et al., 2019; You, 2020). Meta-analysis suggested
that the MBSR program significantly improved the quality of
sleep compared with UC alone (546 patients; I* = 0%; MD,
—2.79; 95% CI, —3.03 to —2.56; p < 0.001; Figure 4A), which
was supported by high evidence (Table 2). Subgroup analysis
was conducted to investigate the impact of the MBSR program
on different dimensions, including sleep quality, sleep duration,
sleep disturbance, habitual sleep efficiency, sleep latency, use
of sleeping medication, and daytime dysfunction, and pooled
results revealed that the MBSR program only significantly
influences sleep latency, use of sleeping medication, and daytime
dysfunction (Figure 4A).

Quality of Life

Four studies (Schellekens et al., 2017; Liu J. L. et al, 2019;
Wang, 2019; Wu, 2020) reported QoL, but only 3 (Schellekens
et al, 2017; Liu J. L. et al, 2019; Wu, 2020) provided total
EORTC QLQ-C30 score. Meta-analysis on MBSR programs’
overall treatment effect for QoL revealed a trend toward statistical
significance (241 patients; 12 = 97%; MD, 9.55; 95% CI, —0.47-
19.58; p = 0.06; Figure4B), which was only supported by
low evidence (Table2). However, subgroup analysis revealed
that MBSR had considerable influence on all dimensions,
including emotional, physical, role, social, and cognitive
aspects (Figure 4B).

DISCUSSION

Lung cancer remains the leading type of cancer worldwide,
accounting for ~11.4% of new cancer cases and 18.0% of
cancer-related deaths in 2020 (Sung et al, 2021). Patients with
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- TABLE 1 | Basic characteristics of the included studies (n = 17).
El
g References Country Patients Stage  Sample for analysis  Mean age, years  Details of MBSR Follow-up  Outcomes Instrument
> MBSR uc MBSR uc
£ Wang et al China Lung cancer 0, 11 a3 34 n.a na. 8-week MBSR program practice under the guidance and 8 weeks. CRF RPFS
& (20 underwent surgery d nurse, consisting of 8 weakly
= and chemotherapy sed 2-h sessions and once-daily 30-min
ES ing. Patients were supervised to daily practice
= after discharge by a nurse using telephone or WeChat.
S Liu (2018) China Lung cancer n.a. a1 31 62.5 62.3  B-week MBSR program practice under the guidance and 8 weeks CRF RPFS
= supervision of a qualified nurse, consisting of 8 weekly
- group-based 2-h sessions and once-daily self-training.
= Patients were supervised to daily practice after discharge
by a nurse using telephone or WeGhat.

2019)  China Lung cancer 0, -1 45 45 a5 56.02  4-week MBSR program practice under the guidance and 4 weeks CRF, QoL RPFS, EORTC
supervision of a qualified nurse, consisting of 10-min QLQ-G30
explanation and meditation in the first week, 10-min
walking meditation in the second week, 10-min
breathing meditation in the third week, and 20-min
experience sharing in the fourth week. Patients were
supervised to dally practice after discharge by a nurse
twice weekly using telephone or WeChat.

and Chu  China Lung cancer 45 45 55.26 53.59  8-week MBSR program practice under the guidance and 8 weeks Anxiety, SAS, SDS,
) undenwent supervision of a qualified nurse, consisting of 8 weekly depression, CFS, SUPPH
chemotherapy group-based 2-h sessions and once-daily self-exercise. CRF,
-« Patients were supervised to daily train after discharge by self-efficacy
a nurse using telsphone or WeChat.
st al. (2020) China NSCLC underwent  Ill, IV a4 34 62 62 8-week MBSR protocol training under the guidance and 8 weeks. CRF, quality of RPFS, PSQI
chemotherapy supervision of a nurse with qualification, consisting of 8 sleep
weekly group-based 30-min sessions. Patients were
supervised to train after discharge was implemented by
nurses using the telephone twice per week.
and China Lung cancer v 23 23 54.4 51.8  B-week MBSR program practice under the guidance and 8 weeks CRF, CFS, SUPPH
U (2018) underwent supervision of a qualified nurse, consisting of 6 weekly self-efficacy
chemotherapy group-based 30-min sessions. Patients were supervised
to daily practice after discharge by a nurse using
telephone or WeChat.
China Lung cancer -1V a4 84 n.a. na. 8-week MBSR program practice under the guidance and 8 weeks. Anxiety, SAS, SDS,
underwent supervision of a qualified nurse, consisting of 6 weekly depression, PsQI
[ chemotherapy 30-45-min self-practice at 9:00-10:00a.m. and quality of sleep
= 17:00-18:00. Patients were supervised to practice
P MBSR for 30-45 min daily by a nurse using the
= telephone after discharge
= T. et al. China Lung cancer (] 50 50 54.49 57.65  3-week MBSR program practice under the guidance and 12 weeks Self-efficacy, SUPPH, MAAS
5 9) underwent supervision of a qualified nurse, consisting of 3 weekly mindfulness
s chemotherapy group-based 30-40-min sessions including a 15-min
& explanation from a trainer and 20-30 min of training.
% Patients were supervised to practice MBSR for
g 30-45 min daily by a nurse using the telephone after
< discharge.
=
=5 (Continued)
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TABLE 1 | Continued

References Country
Liu J. L. etal. China
(2019)

Ning et al China

(z

)

Tang et al China
(2018)
Tian et al China
(2019)
Wu (2020) China
You (2020) China

Netherlands

Chen China

China

NSCLE, non-small-cell lung cancer; CRF; cancer-related fatigue; Qal, quality of life; R-PFS, Revised Piper Fatigue Scale; CFS, Cancer Fatigua Scale; SAS, Self-rating Anxiety Scale; SDS, Self-rating Depression Scale; HAMA, Hamilton
Anxiaty Scale; HAMD, Hamitton Depression Scale; HADS, Hospital Anxiety and Deprassion Scale; DT, distrass thermometer; SUPPH, strategias used by people to promote haalth; MAAS, Mindful Attention Awarenass Scale; ADL,

Activity of Daily Living Scale; PSQI, Pittsburgh sieep quality index; EORTC QLQ-C30, the and of Cancer Quality of Life Questionnaire; FFMQ, Five Facet Mindfuiness Questionnaire; KPS,

Patients

Lung cancer
underwent
chematherapy
Lung cancer

Lung cancer
underwent surgery
and chemotherapy

Lung cancer
underwent
concurrent
chemoradiotherapy

Lung cancer
underwent
chemotherapy

Early lung cancer
underwent surgery

Lung cancer

NSCLG underwent
chemotherapy

Lung cancer
underwent
chemotherapy

Stage

n.a.

n.a.

(e ll]

n.a.

n.a.

n.a.

a4

36

46

21

31

54

Sample for analysis
MBSR

uc

44

46

57

3z

Mean age, years

MBSR

56

39.81

53.22

53.51

67.49

57.73

60.6

uc

55

40.76

50.55

54.12

67.51

58.43

57

59.11

57.34

Details of MBSR

4-week MBSR program under the guidance and
supervision of a qualified nurse, consisting of 4 weekly

group-based 2-h sessions and 30-min self-practice daily.

Standard 8-week MBSR program, which was accessed
from www.iepsy.com, under the guidance and
supervision of a qualified nurse.

8-week MBSR program under the guidance and
supervision of a qualified nurse, consisting of 8 weekly
group-based 2-h sessions including a 30-min
explanation from a trainer, 30-min practice, 30-min
question, and 30-min experience-sharing. Patients were
supervised to practice MBSR daily by a nurse using the
telephone after discharge.

8-week MBSR program, consisting of 8 weekly
group-based 30-40-min sessions and sell-practice daily.
Patients were supervised to practice MBSR daily by a
nurse using the telephone after discharge.

8-week MBSR program training under the guidance and
supervision of a qualified nurse, consisting of 8 weekly
group-based 30-min sessions and self-practice every
day.

6-week MBSR program under the guidance and
supervision of a nurse with qualification, consisting of 6
weekly group-based 2-h sessions, including 30-min
explanation, 60-min self-practice, and 30-min
experience-sharing.

8-week MBSR program, consisting of 1 weekly 2.56-h
group training, a silent day between sessions 6 and 7.
and home practice assignments of about 45 min, 6 days
per week.

8-week MBSR program under the guidance and
supervision of a qualified nurse, consisting of 1 weekly
2-h group training and self-practice daily. Patients were
supervised to daily practice MBSR by a nurse using the
telephone after discharge.

8-week MBSR program under the guidance and
supervision of a qualfied nurse, consisting of 1 weekly

and 30-min self-practice at home.

Organi;

for

Karnofsky performance status; MBSR, mindfulness-based stress reduction; US, usual care; n.a.. not applicabie.

Follow-up

10 weeks

8 weeks

8 weeks

8 weeks

8 weeks

6 weeks

3 months

8 weeks

8 weeks

Outcomes

Anxiety,
depression,
QoL
Anxiety,
depression

CRF

Psychological
distress,
anxiety,
depression, the
activity of daily
living

CRF, anxiety,
depression,
QoL

Psychological
distress,
anxiety,
depression,
quality of sleep,
performance
status

Anxiety,
depression,
Qol.,
mindfulness
CHRF, anxiety,
depression

BBLE

Instrument

SAS, SDS,
EORTC
QLQ-C30
SAS, SDS

RPFS.

DT, SAS, SDS,
ADL

RPFS, HAMA,
HAMD, EORTC
QLQ-C30

DT, HAMA,
HAMD, PSQI,
KPS,

HADS, EORTC
QLQ-C30,
FFMQ

CFS, SAS, SDS

HSAW

RPFS, SUPPH,
Psal

Sualed Boueq bur so
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A :
MBSR uc Std. Mean Difference Std. Mean Difference
o Mean otal Mean tal Weight IV, Random, 95% CI . o
ChenB.elal, 201 2121 488 31 2017 53 R 138% 1.56[-2.12,-099] T
GuanXY,etal, 2018 2155 681 23 2051 517 23 130%  -1.29[-193,-069) ——
LiuH, etal, 2018 388 088 31 528 041 31 130%  220[284-15 T
Tanglletal, 2018 236 268 36 303 321 36 150%  -022[-069,024)
WangP.etal, 2017 389 087 33 526 113 34 142%  -134[-187,-081) o
WengYH,etal, 2019 387 076 45 521 112 45 150%  -139[185,-083 =
Wu GX, 2020 420 078 57 522 11 57 158%  -0.97[136,-058) i
Total (35% CI) 256 258 1000%  -1.26[1.69,-0.82) L 4
Heterogeneity: Tau? = 0.27; Chi*= 30.25, df = 6 (P < 0.0001); = 80% 2 1 o 1 *
Test for overal effect: 2= 5,65 (P <0.00001) Favours MESR] mem}
B MBSR uc Std. Mean Difference Std. Mean Difference
! g 1V. Random. §5% CI.
1111Anxw
ChenB,etal, 2019 3239 487 31 3676 561 32 54%  -082[134,-031) =
DingHQ,etal, 2020 4826 758 45 5761 952 45 56%  -1.08[152,-063 -
LiudLetal, 2019 367 54 44 569 51 44 49% 381[452,3100
NingYH etal, 2017 5123 373 18 5721 414 18 48%  -148[-223,-074] =
TanMLetal, 2019 3581 549 46 4221 553 46 56%  -1.15[150,-071] =
Wu GX, 2020 1985 206 57 2203 231 57 58%  -0.99(-138,-060) *=
XulHetal, 2019 4357 526 84 5136 654 84 59%  -131[164,-097) =
YouM, 2020 7A7 148 189 935 157 189 6.1%  -157[180,-1.34 %
Subtotal (95% CI) 514 515 440%  148[1.91,-1.05] *
Heterogeneity: Tau? = 0.33; Chi = 58.80, df = 7 (P < 0.00001); = 88%
Test for overall effect: 2= 6.71 (P < 0.00001)
1.41.2 Depression
ChenBetal, 2019 3288 476 31 3612 523 32 55% 064115013 Bl
DingHQ,etal, 2020 4523 685 45 5423 894 45 56%  -1.12[-157,-067] =
LiulLetal, 2019 409 67 44 513 76 44 56%  -144[191,-007) =
NingYH etal, 2017 50.14 332 18 5747 434 18 46%  -1.85[-265,-1.06] =
TanML etal, 2019 4208 491 46 4651 472 46 57%  -091[134,-048) =
Wu GX, 2020 1813 202 57 2006 221 57 58%  -091[129,-052 ¥
XulHetal, 2019 4725 533 84 5095 577 8 59%  -066[097,-035 =
YouM, 2020 1813 202 57 2006 221 57 58%  -091[129,-052 -
Subtotal (95% CI) ) 383 444%  098[121,0.76] ¢
Heterogeneity: Tau? = 0.05; Chi2 = 14.49, df =7 (P = 0.04); F'=52%
Testfor overal eflect:Z = 8,62 (P < 0.00001)
1.41.3 Psychological distress
TanMLetal, 2019 329 064 46 417 078 46 56%  -122[-167,-078) s
YouM, 2020 295 057 189 517 094 189 60%  -285[314,-256] i
Subtotal (95% CI) 25 25 116%  -205[3.64,0.45) .
Heterogeneity: Tau? = 1.29; Chit = 36.06, df = 1 (P < 0.00001); F = 97%
Testfor overal effect: 2= 2,52 (P =0.01)
Total (95% CI) 131 133 1000%  -1.35(1.69,-1.02] *
Heterogeneity: Tau? = 0.47; Chi2 = 207.47, df = 17 (P < 0.00001); = 92% t 2 ‘ +

Test for overall effect: Z = 7.87 (P < 0.00001)
Test for subaroun differences: Chi2 = 5.32. df =2 (P =0.07). P = 62.4%

FIGURE2 | Forest plot of between mir
states (B). MBSR, mindft based stress reduction; UC,

Favours [MBSR] Favours fUC]

based stress reduction (MBSR) program and UC in terms of cancer-related fatigue (A) and

usual care; R-PFS, Revised Piper Fatigue Scale; CFS, Cancer Fatigue Scale; SAS,

Seit f-rating Anxiety Scale; SDS, Self-rating Depression Scale; HAMA, Hamilton Anxiety Scale; HAMD, Hamitton Depression Scale; SD, standard deviation.

lung cancer suffer from a significant psychological symptom
burden resulting from the destructive effects of anticancer
treatment and cancer diagnosis (Iyer et al, 2014; Morrison
et al., 2017), which greatly impair an individual’s psychological
wellbeing and reduce QoL (Iyer et al., 2013; Morrison et al,,
2017). Psychological interventions have a positive impact on

Frontiers in Psychology

psychological outcomes among patients with cancer, and as
a common type of psychological intervention, MBSR has
also been extensively demonstrated to have a positive role
in improving psychological outcomes among patients with
cancer (van den Hurk et al, 2015; Lee et al, 2017; Xie
et al, 2020). However, the role of the MBSR program in
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TABLE 2 | The level of evidence based on the Grading of Recommendations Assessment, Development and Evaluation (GRADE) system

Certainty assessment

No.of Study design  Risk of bias

studies
Cancer-related fatigue

5 Randomized trials Serious® Not serious

Negative psychological status
8 Randomized trials Serious® Not serious

Positive psychological status
4 Randomized trials Not serious Not serious

Quality of sleep

2 Randomized trials Serious® Not serious

Quality of life
3 Randomized trials Serious® Not serious

Cl, confidence interval; MBSR, mindfulness-based stress reduction; MD, mean difference; US, usual care; SMD, standardized mean difference.

aTwo eligible studies were judged to be at high risk of bias.
20ne eligible study was judged to be at high risk of bias.
Cinadequate sampie size was accumulated.

9Most eligible studies were judged to be at high risk of bias.

Not serious

Not serious

Not serious

Not serious

Mot serious

Not serious

Serious®

Very serious®

Not serious

Saerious®

Other
considerations

None

Strong
association

None

Strong
association

None

No. of patients

MBSR

uc

Effect

Absolute (95% CI)

SMD —1.26 lower
(—1.69 lower to —0.82
lower)

SMD —1.36 lower
(=1.89 lower to —1.02
lower)

SMD 0.91 SD higher
(0.56 higher to 1.27
higher)

MD 2.79 lower (3.03
lower to 2.56 lower)

MD 9.55 lower (0.47
lower to 19.58 higher)

Certainty

® @ @O Moderate

® @O0 Low

@ @ @O Moderate

@ @ ed High

@@ OO Low

Importance

CRITICAL

IMPORTANT

IMPORTANT

IMPORTANT

IMPORTANT

]

@
@
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ancer Patients

Std. Mean Difference
Study or Subgroup IV, Random, 95% C
1.12.1 Selfeff
FengD, etal, 2020 879 615 54 7863 588 53 23%  135[0%,177] o
GuanXY,etal, 2018 9574 254 23 8823 215 23 173%  031}027,090] o
LuT, etal, 2019 10085 1404 50 7854 2302 50 22%  115[073,158) —-
Subtotal (95% CI) 127 126 618%  097[042,152) >
Heterogeneity: Tau? = 0.18; Ch# = 8.27, df =2 (P = 0.02); R = 76%
Testfor overal ffect: Z = 345 (P = 0.0006)
1.122 Mindfulness
LT, etal, 2019 6837 950 50 5781 1150 50 25%  099[057,140] =
Schellekens, etal, 2017 14384 1941 21 13244 2327 18 157%  053[0.12,1.17) 5.
Subtotal (95% CI) 7 68 382%  082[0.39,125] >
Heterogeneity: Tau? = 0.03; Chi = 1.39, df= 1 (P = 0.24); P = 28%
Testfor overall efect: 2= 374 (P = 0.0002)
Total (95% C1) 198 194 1000%  091[056,1.27)

Heterogeneity: Tau? = 0.10; Chi = 10.50, df = 4 (P = 0.03); = 62%
Test for overallefect: 2= 5.11 (P < 0.00001)
Test for subaroun differences: Chi?=0.17. df = 1 (P = 0.68). F= 0%

2 4 0 1 2
Favours [MBSR] Favours [UC]

FIGURE 3 | Forest plot of comparative effectiveness between the MBSR program and UC in terms of positive psychological status. MBSR, mindfulness-based stress

reduction; UC, usual care; SUPPH, strategies used by people to promote health.

the treatment of patients with lung cancer has not yet been
fully investigated.

In this meta-analysis, we obtained a comprehensive summary
of studies investigating the effectiveness of the MBSR program
on psychological outcomes (negative vs. positive aspects), quality
of sleep, and QoL in lung cancer patients. Findings of this
meta-analysis suggest that the MBSR program significantly
relieves cancer-related fatigue, improves negative psychological
states, including anxiety, depression, and psychological distress,
enhances positive psychological states, including self-efficacy and
mindfulness, and improves the quality of sleep. Unfortunately,
meta-analysis does not reveal a statistical difference in QoL
between the MBSR program and UC alone. However, the MBSR
program tends to have a beneficial influence on QoL. Meanwhile,
subgroup analysis suggests that the MBSR program significantly
improved all dimensions of QoL compared with UC alone.

Till present, only one meta-analysis (Xie et al, 2020)
investigated the effects of the MBSR program on cancer-
related fatigue of patients with lung cancer based on subgroup
analysis. In this meta-analysis, 3 eligible studies involving
185 patients with lung cancer were included to evaluate the
effects of the MBSR program on cancer-related fatigue, and
the result suggested that the MBSR program was significantly
associated with a decreased level of cancer-related fatigue
compared with UC alone (SMD, —0.95; 95% CI, —1.74 to
—0.15; p = 0.02). Although the previous meta-analysis reported
a consistent result with our meta-analysis in terms of cancer-
related fatigue, our meta-analysis has more strengths than
the previous meta-analysis. First and foremost, apart from
cancer-related fatigue, the current meta-analysis also evaluated
psychological variables, quality of sleep, and QoL. Moreover,
we categorized psychological status into negative and positive
aspects, which let us fully know that MBSR improves an
individuals health status by simultaneously improving positive

psychological states (ie., the level of mindfulness and self-
efficacy) and relieving negative psychological states (ie., the
level of anxiety, depression, and psychological distress). Second,
this meta-analysis also used the GRADE system to rate the
levels of evidence, which greatly facilitated clinical decision-
making. Third, more eligible studies were included in our
meta-analysis to greatly increase the statistical power. Although
most included studies reported beneficial results to the MBSR
program, the insufficient sample size greatly decreased the
statistical power of the findings. Specifically, the sample size
of individual studies ranged from 36 to 378, and more than
94% of eligible studies involved a sample size of <200. As
stated previously, a total of 1,680 patients were accumulated
to significantly increase the statistical power of this meta-
analysis. Therefore, more reliable and robust results could
be generated from the current meta-analysis compared with
previous individual studies. Fourth, distress has been regarded as
the sixth vital sign in the care of cancer persons (Stapleton et al.,
2017; Fitch etal,, 2018); however, the current meta-analysis found
that limited studies evaluated the effect of the MBSR program
on psychological distress of patients with lung cancer, which
provides valuable implications for designing the future study.
More importantly, this meta-analysis revealed that most studies
were dedicated to evaluating the effectiveness of the MBSR
program in physical and psychological wellbeing, but few studies
tried to elucidate the potential mechanisms of the MBSR program
in improving physical and psychological wellbeing. Therefore,
future studies should be designed to clarify the possible
mechanisms of the MBSR on different clinical outcomes from
multiple perspectives.

Generally, the psychosomatic balance may be a moderator
of psychological well-being adjustment in patients with cancer
(Barbug et al, 2017). As a result, people may suffer from
significant symptom burden, such as cancer-related fatigue
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A Number Sample size Mean Difference
Variable ofstudes MBSR UC 12 P-value (95% Cl)
PSQ total score 2 213 213 fE— 0%  <0.001 -2.79(-3.03, -2.56)
Sleep quality 4 31 360 —— 9% 066 -0.16 (-0.88, 0.56)
Sleep duration 4 61 360 —_— 9% 074 0.12(-0.84,0.59)
Sleep disturbance 4 31 360 —+— %% 083 0.04(-0.33,041)
Habitual sleep efficiency 4 %1 360 —_— 9% 039 -0.23(-0.75,0.29)
Sleep latency 3 7 36 —- %% 0001 050 (-0.79,0.20)
Use of sleeping medication 3 321 326 —— 95%  0.003 -0.45(-0.73,-0.16)
Daytime dysfunction 3 21 326 —— 9%  0.001 -0.67(-1.07,-0.26)

Favor MBSR «———— I2 0 5 — FavorUC

B Number Sample size Mean Difference
variable of studies MBSR UC (95% Cl) 2 P-value
EORTC QLQ-C30 total score 3 122 119 T 055(-047,19.58) 97% <0.001
Emotional aspect 3 146 146 _— 9.09(1.86,16.32) 98% <0.001
Physical aspect 3 146 146 —_— 767(3.02,12.33) 96% <0.001
Role aspect 3 146 148 _— 915(2.37,15.93) 99% <0.001
Social aspect 3 146 146 —————— 031(0.09,18.52) 99% <0.001
Cognitive aspect 3 146 146 —_— 8.86(2.16,15.56) 98% <0.001
T T
20 FavorUC «——— 0 ———> Favor MBSR 20

FIGURE 4 | Forest plot of comparative effectiveness between MBSR program and UC in terms of quality of sieep (A) and QoL (B). MBSR, mindfulness-based stress
reduction; UC, usual care; PSQY, Pittsburgh sleep qualty index; EORTC QLQ-C30, the European Organization for Research and Treatment of Cancer Quality of Life

Questionnaire.

(Besika et al,, 2021) when internal (e, confirmation of the
diagnosis of cancer) or external (e.g., anticancer treatment)
stressors destructed psychosomatic balance. Then, people may
suffer from a great reduction in psychological wellbeing
and QoL (Zhang et al, 2019). According to the Mindful
Coping Model (Garland et al, 2009), it is not surprising
to the benefits of the MBSR program on psychological
wellbeing, quality of sleep, and QoL. Studies have revealed
that mindfulness-based interventions have a positive impact
on symptom burden and psychological outcomes in patients
with cancer (Rouleau et al,, 2015). Specifically speaking, when
patients suffer from destructive effects resulting from both
external and internal stressors, the MBSR program initiates
psychological adjustment to trigger positive psychological

sources (positive reappraisal) (Jeffers et al,, 2019), which may
greatly dilute the destructive effects of stressors (Galante
et al, 2021) and then restore patient’s psychosomatic balance.
As a result, patients’ health outcomes would be significantly
improved. As an example, studies have suggested that the
MBSR program greatly decreased patients’ symptom burden
(physical wellbeing) and improved patients’ psychological
wellbeing and QoL (Zimmaro et al, 2020; Kim et al,
2021). Moreover, empirical studies suggested that the MBSR
program also improved patients' treatment adherence and
then enhanced the anticancer treatment effects, as well as
improved physical status, psychological wellbeing, and QoL
(Cillessen et al, 2020). According to the “Mindful Coping
Model” and findings from empirical studies, we, therefore,
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MBSR for Lung Cancer

Given events

Stressors

Internal

Psychological
adjustment ‘ . .

One’s capabilities

Psychosomatic

balance

Treatment
adherence

—

Physical wellbeing

™~ Psychological wellbeing

clinical outcomes

FIGURE 5 | The hypothetical causal pathway of the MSBR program for improving psychological outcomes and QoL of lung cancer patients. MBSR,
mindfulness-based stress reduction; Qol, quality of life. In this hypothetical causal pathway, the black unidirectional armow indicated the causal relationship between
two elements, and the red bidirectional amow indicated the interrelationship of two elements. Destructive effects of stressors break a patient's psychosomatic balance
by initiating negafive psychological adjustment and then harming clinical outcomes. In contrast, implementaticn of the MBSR program may enhance positive
psychological adjustment by triggering positive psychological sources [e.q., seff-efficacy) to gradually restore the patient's psychesomatic balance and then improve

clinical outcomes.

proposed the hypothetical causal pathway that argues for
the role of the MBSR program in regulating lung cancer
patients’ psychological wellbeing (Figure5). It is noted that
these potential influence pathways of the MBSR program on
the adjustment in psychological status are speculated from
previously published studies. Therefore, definitive mechanisms
of the MBSR program from different aspects should be further
clarified in patients with lung cancer because this meta-
analysis has revealed the effectiveness of the MBSR program on
psychological outcomes.

To our knowledge, this is the first study that investigated
the effectiveness of the MBSR program on psychological
outcomes, quality of sleep, and QoL in patients with lung

Frontiers in Psyc!
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cancer with a meta-analysis technique, and several promising
findings provide a valuable reference for developing the socio-
psychological rehabilitation program of patients with lung
cancer. However, we must acknowledge that several limitations
may impair the robustness and reliability of our findings.
First, we systematically searched several electronic databases,
including PubMed, EMBASE, PsycINFO, Cochrane Library,
CNKI, and Wanfang, to identify relevant studies; however, some
potentially eligible studies may be missed from our literature
retrieval because other databases, such as Web of Science and
SCOPUS, were not searched. Second, the substantial variations
in the intensity, frequency, and duration of the MBSR program
across eligible studies may introduce heterogeneity, which also
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may reduce the robustness of the pooled results. However, we
utilized the random-effects model to conservatively estimate
the effects of the MBSR program on psychological outcomes,
quality of sleep, and QoL. Nevertheless, 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 potential
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
patients with lung cancer was also different from one to another;
however, subgroup 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 outcome. Sixth, most results of this meta-
analysis were only supported by low to moderate evidence
except for the quality of sleep. Therefore, attention should be
specially paid to the interpretation of our findings. Seventh, we
used the first version of the Cochrane risk of bias assessment

MBSR for Lung Cancer Patients
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CONCLUSION

The results of this meta-analysis suggest that the MBSR program
is an effective psychological approach to relieve cancer-related
fatigue, and negative emotional states, including anxiety and
depression, psychological stress, and improving self-efficacy,
mindfulness, and quality of sleep among patients with lung
cancer. Therefore, it is worthy of being recommended to
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Objective: This study aimed to evaluate the efficacy of a 4-week mindfulness-based stress reduction (MBSR)
program on psychological distress in patients with lung cancer and elucidate its mechanisms.

Methods: This single-center, single-blinded, longitudinal, randomized controlled trial was conducted on 175 pa-
tients with lung cancer randomly allocated to a 4-week MBSR or a waiting-list group. The efficacy and mecha-
nisms of the 4-week MBSR program were evaluated by outcome measures at preintervention (T0), the immediate
postintervention (T1), 1 month (T2), and 3 months (T3). We analyzed the collected data using the per-protocol set
principle, independent sample t-test, repeated measure analysis of variance, and structural equation modeling.
Results: The 4-week MBSR program significantly alleviated psychological distress (F = 15.05, P < 0.001),
decreased perceived stigma (F = 8.260, P = 0.005), 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 4-week MBSR program on psychological distress (§ = —0.292,
P =0.005; § = —0.358, P = 0.005).

Conclusions: This study shows the benefits of the MBSR program for psychological distress, social support,
mindfulness, and perceived stigma in patients with lung cancer. Also, it elucidates the mechanisms by which the
MBSR program alleviates psychological distress by improving social support, enhancing mindfulness, and
decreasing perceived stigma. The findings provide insights into applying the MBSR program to reduce psycho-
logical distress among patients with lung cancer.

Introduction distress will exist throughout the eancer trajectory,” having different
prevalence across studies, cancers, and countries,” with a range from
20% to 58%. " Compared with other cancers, lung cancer was

associated with the highest psychological distress ])1'ev.°ller|me,]1‘:2 vary-

Lung cancer remains the first reason of cancer-related death world-
wide, accounting for approximately 18% of all cancer deaths.” In China,

according to the statistics published in 2022, lung cancer ranked first in
incidence and cancer-related mortality, with new cases of 828,100 and
cancer-related deaths of 657,000, Patients with cancer will suffer from
various psychological problems except for various physical symptoms
(eg, fatigue and shortness of breath) due to cancer diagnosis and anti-
cancer treatment, especially psychological distress.™* Psychological

* Corresponding author.

ing from 17.0% to 73.0%.""° In addition, a recent meta-analysis re-
ported a mean prevalence of 48.3% of psychological distress in Chinese
patients with lung cancer .'®

Distress refers to “a multifactorial and unpleasant emotional experi-
ence, involving changes in psychological, social, spiritual, and physical
aspects,” according to the definition given out by the National
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Comprehensive Cancer Network (NCCN) guideline.'” Patients and on-
cologists prefer the term “distress” because it is less stigmatizing; there-
fore, the NCCN guideline panel used “distress” rather than “psychological
distress.™ However, both terms are used interchangeably in the litera-
ture. Clinically significant psythnlogjcal distress is associated with a
range of adverse consequences,” such a interruption of anticancer
treatment'* %, prolonged hospital stay,” h:gher suicidal risk,” poor
quality of life,"** and higher risk of mortality.””* Moreover, a previous
study also evidenced that psychological distress can accelerate the
growth of tumor cells.”” Therefore, regular and timely screening of
psychological distress among patients with cancer is critical because it
has been recognized as the sixth vital sign.""”* Indeedit is critical to
alleviate it after early and precise detection of psychological distress.

Currently, psychological interventions have been demonstrated effi-
cacy in improving the psychological well-being of patients with can-
cer™™  Among the available psychological interventions,
mindfulness-based stress reduction (MBSR), initially developed by
Kabat-Zinn et al,” has been widely applied in cancer settings’ " and
might also the best psychological intervention to relieve cancer-related
fatigue.** Based on previously published evidence,> % the practice of
mindfulness can guide participants purposefully pay attention to the
present moment and nonjud; lly monitor the g of experi-
ences moment by moment, thus having profound benefit via the
mind-body connection. The standard MBSR program comprises an
8-week psychoeducational course and four meditative techniques,
including sitting meditation, body scan, gentle Hatha yoga, and walking
meditation.”>*** Studies have demonstrated the effectiveness and
safety of MBSR program on psychosocial well-being and quality of
life.” “0 Currently, several studies have initially investigated the
role of MBSR program in patients diagnosed with lung diseases, such as
lung cancer’™*? and interstitial lung diseases.”* Furthermore, our
meta-analysis further demonstrated the positive impact of the MBSR
program on psychological states in patients with lung cancer. *® However,
a definitive conclusion regarding the efficacy of the MBSR program for
psychological distress has not obtained and should be further investi-
gated in future studies with larger sample sizes.

Although a previous study attempted to explore the efficacy of MBSR
program on psychological distress from three perspectives, including
mindfulness skills, self-compassion, and rumination,”* the exact psy-
chosocial mechanisms by which MBSR program alleviates psychological
distress remain unclear. Previous studies have revealed that several
psychosocial factors in patients with (ancer are associated with psycho-
loglcal distress, such as suual support, pen:ewed stigma,” pemved
stress, " intrusive thoughts,” symptom burden, type D personality,
coping style” self-esteem,” mindfulness ™™ and illness percep-
tion.>** In addition, our previous studies 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 patients with lung cancer.***>* However, it
remains unclear which pathways may mediate the interventional effects
of the MBSR program on psychological distress in patients with lung
cancer.

Therefore, based on currently available evidence, we hypothesized
that (a) a 4-week MBSR program could alleviate psychological distress in
patients with lung cancer and (b) by affecting social support, coping
style, self-esteem, mindfulness, perceived stress, perceived stigma, and
illness perception.

PREN

Methods
Study design

The present study was a single-center, single-blinded, longitudinal,
randomized, controlled, parallel trial, including a 4-week MBSR program
group and a waiting-list group. We recruited eligible participants from a
hospital in southwest China between January 1 and September 30, 2021.

Asia-Pacific Journal of Oncology Nursing 10 (2023) 100151
Data collection

We designed a face-to-face questionnaire survey to collect data,
administered by a trained research nurse at three time points (Fig. 1):
baseline (T0), the immediate postintervention (T1), 1 month post-
intervention (T2), and 3 months postintervention (T3).

Sample size

We estimated the sample size using psychological distress as the main
effect indicator for this study. According to our previous meta-analysis,
the MBSR program was associated with an effect size of 0.418, which was
estimated based on the pooled result of psychological distress. Therefore,
we estimated a theoretical sample size of 75 cases to ensure a statistical
power of 80.0%. After considering a 20% dropout rate, 90 patients were
calculated and then randomized to the 4-week MBSR or the waiting-list
group. We used the G*Power software (version 3.1) to estimate the
sample size.

Participant criteria

We selected potential participants according to the following inclu-
sion criteria: (a) cytological or histological diagnosis of lung cancer; (b)
age >18 years; (c) patients with proven clinically significant psycho-
logical distress or at high risk of suffering from psychological distress; (d)
known their diagnosis and were willing to participate in this study; and
(e) able to read, write, and speak Chinese.

Exclusion eriteria included: (a) a concurrent diagnosis of other can-
cers or psychiatric disorders; (b) a history of suicide attempts; (c)
participation in any other psychosocial interventions within 3 months
before enrollment; (d) prior experience with mindfulness-based in-
terventions (MBIs); and () physical or cognitive (< 26 on the Mini-
Mental State Examination) impairments hampering participation in the
4-week MBSR program or completion of questionnaires. Dropout criteria
included: (a) unable to complete the intervention and (b) loss to follow-
up.

Recruitment

The trained research nurses enrolled participants from the respiratory
and medical oncology inpatient departments of a general hospital in
southwest China at patient visits. Trained research nurses assessed their
eligibility, introduced the purpose of the study, and explained research
content to potential participants and ensured that participants volun-
tarily participated in this study.

allocation l

and blinding

After signing a written informed consent, eligible participants
formally participated in this study. We first conducted a baseline survey
of all participants in this study. Then, we randomly assigned participants
to a4-week MBSR or waiting-list group using random numbers generated
by SPSS software (version 22.0). An independent research nurse used
sealed and opaque envelopes for assignments. We invited independent
psychologists qualified in the MBSR program to conduct a 4-week MBSR
program for participants in the experimental group. Since all participants
have been informed of the detailed processes of this study, it is not
possible to blind participants. However, outcome assessments were
blinded because independent staff analyzed all outcomes.

Interventions
Experimental group
Participants in the experimental group received both usual care and a

4-week MBSR program. In this study, we selected a 4-week MBSR pro-
gram 2 an intervention according to our meta-analysis” because
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Enrollment

Assessed for eligibility (n = 299)

Excluded (n = 109)

> Past participation of psychological
.| intervention (n =32)
"| > Past participation of MBSR (n = 17)
> Not meeting inclusion criteria (n = 34)
> Declined fo participate (n = 26)

Randomized (n= 190)

!

Allocated to intervention (n= 95)
> Received modified MBSR program (n = 83)
> Did not receive allocated intervention due
to burdened by treatment (n = 12)

Immediate post-intervention assessment (n= 83)

A

1-month post-intervention assessment (n= 83)

Y

3 months post-intervention assessment (n= 78)
> Excluded from analysis due to died (n= 1)
> No response (n=4)

A

78 patients included for analysis

Allocation

Follow-Up 3

Y

Allocated to intervention (n = 95)
> Received usual care (n = 92)
> Did not receive allocated intervention due
to burdened by treatment (n = 3)

Immediate post-intervention assessment (n= 92)

1-month post-intervention assessment (n= 92)

3 months post-intervention assessment (n= 89)
> No response (n = 3)

89 patients included for analysis

Fig. 1. The Consolidated Standards for Reporting Trials (CONSORT) flow diagram of participant recruitment.

patients with lung cancer usually have a relatively short median survival
time and fast deterioration in physical health.” During this 4-week
MBSR program, all participants in the experimental group practiced
MBSR under the guidance and supervision of a psychologists qualified as
mindfulness trainer. The details of this 4-week program were as follows:
10-min explanation and meditation in the first week, 10-min walking
meditation in the second week, 10-min breathing meditation in the third
week, and 20-min experience sharing in the fourth week. Details of each
session in this 4-week MBSR program are summarized in Table S1.

Participants were supervised to daily practice at home by psychologists
twice weekly using telephone or WeChat (a popular social media in
China).

Waiting-list group

Participants in the waiting list group first received usual care,
including dietary instruction, health education, rehabilitation excise,
emotional counseling, and medication instruction. Fellowing the
conclusion of this study, these participants were invited to voluntarily
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Table 1 The reliability and validity of DT across different settings have been
Demographic and clinical characteristics of the patients (N = 175). extensively tested "’ Previous empirical studies indicated a score p[ >4
Variable Experimentzl  Control uf Pl effectively confirms clinically significant psychological distress.”"* A
(n=83) n=92) score of 4 was also demonstrated as the cut-off value for defining

Gender 0059 0809 clum'.a]lyr vsigniﬁcan[ psychological distress in Chinese cancer pop-
Male 52 56 ulations.”’ Meanwhile, we used lhg predictive algorithm, which was
Female 3 ¥ s previously developed by our [eam,"”z to identify those patients at high

Age, years RBLITL  FNLETL 0664 050 risk of psychological distress. In this predictive algorithm, a score of >

Education 3086° 0214 L . S )

imary schoolor below 15 % 66 indicates that patients have a high risk of suffering from psycho-
Middle and high school 57 52 logical distress. We selected patients with lung cancer who scored
College and above 11 14 >4 in DT or > 66 in the predictive algorithm fo participate in this
Occupation 6.726*  0.081 gmdy_
No work 42 38
Working 8 17
Retire 0 w Sacial support

Marital status 1128 0569 The 12-item Multidimensional Scale of Perceived Social Support was
Single 1 0 used to measure social support from three aspects, including family,
Married 80 % friends, and significant others, on a 7-point Likert scale (1 indicates very
Divocedidovied : ! strongly disagree but 7 represents very strongl e).> A previous

Resdence oo 033 8y PRESENS VETY SUORgY 2greel. A P
city 52 51 study tested the psychological properties of Multidimensional Scale of
Rural areas 31 a1 Perceived Social Support and reported coefficient alpha values of sub-

Medical insurance L1248° 0264 scales ranging from 0.81 to 0.98.% The Chinese version had a reliability
ﬁfﬁm - :ﬂ ;1 0£0.90.% We used the Chinese version in this study, which had an overall

e Cronbach's alpha coefficient of 0.818, 0.785, 0,835, and 0.701 at TO, T1,

Yearly income, yuan 5080* 0166 T2, and T3, respectively, to measure social support.

< 20,000 3 ]

20,001:50000 % 17 Coping style

50,001-100,0000 3 % . - B

> 100000 7 » The 20-item Medical Coping Modes Questionnaire was used to eval-

Family history of LC 1040° 0308 uate the coping styles, including confrontation, avoidance, and giving up
Yes 2 5 coping, on a linear 4-point Likert scale from 1 to 3.°° Shen et al”® vali-
Nooo 8l &7 dated the Chinese version of the Medical Coping Modes Questionnaire,

sm;:“gh'm » o o7 0saL reporting a Cronbach's alpha coefficient of more than 0.60 for three
Yo “ 0 subscales. We used the Chinese version in this study, which had an

TNM tumor stage 3055* 0383 overall Cronbach's alpha of 0.561, 0.542, 0.753, and 0.537 at T0, T1, T2,
1 10 15 and T3, respectively, to measure coping style.

I n 15
m 18 20
v I p Self-esteem )

Metastases 1361* 0506 The 10-item Rosenberg Self-Esteem Scale was developed to measure
Yes 48 48 global self-esteem, having a Cronbach's alpha of 0.88."” A higher score
Ho B 3 indicated a higher level of self-esteem.”’ The Chinese version of the

Q‘;’“'b'mﬁ " % 550 oz Rosenberg Self-esteem Scale has been validated by Wu et al® and has
N: @ P been extensively used in China.” " We used the Chinese version in this

Pain degres 4102 0251 study, which had an overall Cronbach’s alpha coefficient of 0.809, 0.774,
No pain 54 65 0.750, and 0.775 at T0, T1, T2, and T3, respectively, to measure
Mild 15 13 self-esteem.

Moderate 13 9
Severe 1 5

LC, lung eancer; TNM, tumor-node-metastasis. ‘f, fy

receive a 4-week MBSR program and were provided with videos and
materials for the intervention.

Demographics

At baseline, we used a self-designed data collection sheet to collect
the demographic and clinical characteristics, including demographic
information (gender, age, education level, occupation, marital status,
residence, medical insurance, yearly income, family history of lung
cancer, and smoking history) and clinical characteristics (TNM tumor
stage, metastases, comorbidities, and pain degree).

Mindfulness

The 39-item Five Facet Mindfulness Questionnaire was first devel-
oped by Baer et al’” to assess mindfulness from five facets on a 5-point
Likert scale: observing, describing, acting with awareness, non-judging,
and non-reacting.’” The original Five Facet Mindfulness Questionnaire
has been translated into Chinese” with good psychometric properties. In
addition, a recent study continued to confirm the psychometric proper-
ties of the Chinese version in patients with cancer using a Bayesian
structural equation modeling approach.”* We used the Chinese version in
this study, which had an overall Cronbach's alpha coefficient of 0.644,
0.704, 0.731, and 0.749 at T0, T1, T2, and T3, respectively, to measure
mindfulness.

Perceived stress
The 10-item Perceived Stress Scale was used to measure perceived

QOutcome meastres stress on a linear 5-point Likert scale from 0 to 4. A higher score rep-
resents a greater stress level. The 10-item Chinese version has been
Psychological distress validated and got 2 Cronbach's alpha of 0.619.”° We used the Chinese

We used the distress thermometer (DT) to measure psychological
distress on an 11-point thermometer scale from 0 to 10 in this study,
and 0 and 10 indicate no distress and extreme distress, respectively.”

version in this study, which had an overall Cronbach's alpha coefficient of
0.614, 0.608, 0.699, and 0.682 at T0, T1, T2, and T3, respectively, to
measure perceived stress.
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Fig. 2. The changes of scores in psychological distress, social support, coping style, and self-esteem before and after intervention between the two groups.

Perceived stigma

The 31-item Cataldo lung cancer stigma scale was used to measure
perceived stigma, categorized into stigma and shame, social isolation,
discrimination, and smoking, on a linear 0- to 4-point‘W A higher score
indicates a higher level of perceived stigma. Yu et al’® translated the
original version to Chinese and reported an overall Cronbach’s alpha of
0.932. In addition, four subscales had a Cronbach’s alpha of 0.799,
0.922, 0.863, and 0.803, respectively. This study used the Chinese
version of the Cataldo lung cancer stigma scale, which had
an overall Cronbach's alpha coefficient of 0.863, 0.717, 0.709,
and 0.730 at TO, T1, T2, and T3, respectively, to measure perceived
stigma.

Iliness perception
Weinman et al’” first developed the Brief liness Perception Ques-
tionnaire to measure illness's 1 and cognitive reg ions on

a continuous linear 0 to 10 point. A higher score represents a more
negative illness perception. Broadbent et al*’ have shown a good
test-retest reliability and predictive and discriminant validity of the Brief
liness Perception Questionnaire. Xue et al*! translated the original
version to Chinese, and it has been widely used in China. > We used the
Chinese version in this study, which had an overall Cronbach's alpha
coefficient of 0.657, 0.676, 0.643, and 0.630 at T0, T1, T2, and T3,
respectively, to measure illness perception.

Statistical analysis

We used descriptive statistics to present participants’ demographics.
The Kolmogorov-Smirnov tests showed that, in addition to age and risk
scores in the prediction algorithm, the distribution of scores for psy-
chological distress, social support, coping style, self-esteem, mindfulness,
perceived stress, perceived stigma, and illness perception was abnormal
at most time points. However, we preferred to use mean + standard
deviation (SD) for all continuous variables because (a) parametric tests
are more powerful than nonparametric tests, (b) the results of the Kol-
mogorov-Smirnov test are not necessarily true, especially for relatively
large sample size,* and () according to kurtosis and skewness values,
our data followed a normal distribution.* Therefore, we used the
Chi-square test and independent-sample t-test to compare the variables
between the two groups. However, repeated measure analysis of variance
was used to analyze changes or differences of variables between the
groups (experimental vs. waiting-ist 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 4-week MBSR program on psychological distress be-
tween the two groups after intervention We first defined the in-
terventions used in the experimental and waiting-list groups as dummy
variables using 1 (experimental group) and 0 (waiting-list group),
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Fig. 3. The change of scores in mindfulness, perceived stress, perceived stigma, and illness perception before and after intervention between the two groups.

respectively. In addition, we adjusted all variables obtained from post-
intervention using the baseline value.*

We employed IBM Statistical Package for Social Sciences (SPSS)
version 22.0 and Amos version 21.0 for statistical analysis.

Ethical consideration

‘This study strictly followed the statement of the Declaration of Hel-
sinki. The ethical institutional board of the hospital approved this trial
(Approval No. CZLS2021183-A), and we also registered the study pro-
tocol at the Chinese Clinical Trials Registry (Registration No.
ChiCTR2100041899). Before participating in this study, all eligible
participants signed informed consent and were freely allowed to with-
draw from this study.

Results
Recruitment

As depicted in the CONSORT flowchart (Fig. 1), 299 patients with
lung cancer were eligible for evaluation, but 190 patients who were
eligible agreed to participate in this study. Of the 190 patients, 95 were
randomly assigned to the experimental or waiting-list groups. However,
12 and 3 patients received no interventions in the experimental and
waiting-list groups, respectively. One hundred seventy-five patients
completed the study and underwent T1 and T2 assessments; however, at
the T3 assessment, 5 and 3 patients were missed from the experimental

and waiting-list groups, respectively. There was no statistically signifi-
cant difference in the lost participants between the two groups at T3 (P =
0.480).

Participants' characteristics

The mean age of the participants in the experimental and waiting-list
groups was 58.98 (SD = 9.72) and 59.90 (SD = 8.72), respectively,
without significant difference (P = 0.507). Of the 175 patients analyzed,
most patients were male (61.7%) and lived in the urban areas (58.9%).
Most patients were married (97.1%) and had low education (85.7% with
amiddle-high school education or less). Most of the patients paid med-
ical costs using resident basic health insurance (97.7%) and had no
family history of lung cancer (96.0%). Still, most patients were pain free
(68.0%), had no comorbidity (76.6%), and were at stage III or IV. There
remaining demographic and clinical data of the two groups were no
significantly different (P > 0.05), as presented in Table 1.

The effect of the intervention on outcomes

The scores of seven variables between the two groups were not
significantly different (P > 0.05) at the baseline except for the score in
the mindfulness, which was significantly higher in patients in the
waiting-list group than patients in the 4-week MBSR program group (t =
4.746, P < 0.001). After the intervention, as shown in Figs. 2 and 3, apart
from the coping style (F = 1.386, P = 0.250), the remaining variables
changed significantly over time (P < 0.05). As presented in Table 2, the 4-
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Table 2
A comparison of the outcome variables between the two groups before and after the intervention.
Voriatie TO (mean + 50) 1 (mean £ 50) T2 (meam £ SO) T3 (men + D) nm 1) ne
Experimental  Corarel Expenmcnal  Comnl Experimencal Control
=63 =5 =83 =92 =92 =59 (=78 =9
Risk score ML wBEDN  na na. aa aa na s e . e
=-0350 aa na a na na s aa aa aa
Pea7z aa na. e na s na na aa
Pychologial 2702213 2454221 L7210 L2153 222127 0434108 22604135 SeMS(<O00D)  15051(<0001)  37.762(< 0001
disres £ -0617 = -6278 = -9580
pansy Pecosol Pac<0.001
Soculmppont ST +717 66123 S8BI$038  GA48ERI 57732950 65302642  SESIEI1  33011(OMN)  16465(<Q00)  A596(<0001)
e =170 Py o -a769
P=0ses P <ao0l P<onol
Coping seyle 5077148 49545450 5048493 4947 #3735  S0024520 49562525  SLE04AIS  L36(0250)  15IS(020)  4995(0005)
~ =70 €= -0203 tm-2372
=009 P=0sw P=0018
Selfesieem mr2ia W50 D7LA00  DO0£4S3  DAGLII I TILAI9 ASNO006)  245012) 9181 (<0001)
= -075%4 t=-2419
p=0451 P=00l6
Mindfulness 104057 £1087 11197 £9.03 1088 £ 771 11059269 1MN041120 103166 43216(<O001  17207(<001) 64963 (< A001)
(=-4746 =6
<000l »<oom
Percrivedstres 095+ 464 2048465 1997 2 208 19555306 1749360 19204303 17365(<0001)  3755(0054)  5.405(0002)
=-1om =3
2 o: =000
Percived sigma 758341514 752241606 7794887 62354751 WI0L770  6835:910 86424910  S750(c000) 82000005 12988 (<0001)
=-0571 =2 =6
p=aoi6 Peca o0t
Hinew percepion 4819 4 781 4698 £ 463 B2 AA0E74 45241217 2227 4S13E120 15M0(ONN)  2MSO12) 47600009
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Penen 0280 =012e
T0, baseline; T1, the T2, 1-month ™3 F1, time effec; 12, group effec; £3, group" time effect; SD, sandard deviation.
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Table 3
Path coefficient of variables in intervention mechanism analysis.
Pathway B 95% CI P
Total effects -0.924
Psychological distress (T1) -0.274 ~0.461 to ~0.144 0.005
Psychological distress (T2) -0.292 =0.434 to =0.715 0.005
Psychological distress (T3) -0.358 ~0.530 to ~0.237 0.005
Direct effects -0.274 =0.461 to =0.144 0.005
Psychological distress (T1) -0.274
Indirect effects -0.650
Psychological distress (T2) -0.292 =0.434 to =0.175 0.005
Intervention — Psychological distress (T1) - —0.274%0.886 = -0.243
Pychological distress (T2)
- (T1) - Mindfulness (T2) —0.141%0.415%0.844 = -0.049
~Psychological distress (T2)
Psychological distress (T3) =0.358 =0.401 to -0.236 0.005

Intervention — Psychological distress (T1) -
Psychological distress (T2) — Psychological distress

(T3

— Mil (T1) — Mindfulness (T2)
~ Perceived stigma (T3) — Psychological distress
(13)

- (T1) - Mindfulness (T2)
~ Psychological distress (T2) — Psy d
(T3)

Intervention — Perceived stigma (T1) — Perceived
stigma (T2) —Perceived stigma (T3) — Psychological
distress (T3)

Intervention — Social support (T1) — Social support
(T2) + Psychological distress (T3)

Intervention — Social support (T1) — Social support
(T2) - Perceived stigma (T2) - Perceived stigma
(T3) ~ Psychological distress (T3)

-0.274%0.886*0.816 = —0.198

-0.129*0.415*0.844**0.160 = -0.007

~0.141%0.415%0.844*0.816 = -0.040

~0.403%0.768*1.639*0.160 = -0.081

=0.132%0.264*0.827* = -0.029

=0.052%0.264%0.827*1.639*0.160 = -0.003

T1, immediate postintervention; T2, 1-month postintervention; T3, 3 months postintervention; f, standardized regression coefficients; CI, confidence interval.

week MBSR program significantly alleviated psychological distress (F =
15.051, P < 0.001), improved social support (F = 16.465, P < 0.001),
enhanced mindfulness (F = 17.207, P < 0.001), and reduced perceived
stigma (F = 8.260, P = 0.005) at immediate postintervention, 1-month
postintervention, and 3 months postintervention. In addition, the dif-
ference in interventional effects between the two groups was statistically
significant over time (P < 0.05).

Results of the mediating analysis

We only included three variables in the mediation analysis, including
social support, mindfulness, and perceived stigma, according to prede-
signed criteria. After structural equation modeling and appropriate
adjustment of the pathways between variables according to the modifi-
cation index and empirical evidence, the model fitted our data better (;2/
df = 3.451, CFl = 0.893, TLI = 0.855, RMSEA = 0.122 [95% CI:
0.108-0.136]).

Overall, the effects of the 4-week MBSR program on psychological
distress at T1, T2, and T3 were —0.274, —0.292, and —0.358, respec-
tively. At the immediate postintervention (T1), the 4-week MBSR pro-
gram alleviated psychological distress directly (p = —0.274, P = 0.005),
not mediated by other variables. The effect of the 4-week MBSR program
on mindfulness at T1 and T2 continued to help alleviate psychological
distress at T2 ( = —0.049). The effects of the 4-week MBSR program on
social support and mindfulness at T1 and T2 also continued to alleviate
psychological distress at T3 by reducing perceived stigma at T2 and T3 (p
= —0.039). The effect of the 4-week MBSR program on perceived stigma
at T1, T2, and T3 also influenced psychological distress at T3 (p =
—0.081). Moreover, there was a continuous effect between psychological
distress from T1 to T3 (3= 0.886 from T1 to T2, § = 0.816 from T2 to T3),
indicating that the 4-week MBSR program had a persistent effect on
psychological distress ( = —0.198). The results of mediation analysis are
summarized in Table 3, and the mechanism pathways are depicted in
Fig. 4.

Discussion

In this study, we aimed to validate the interventional effects of a 4-
week MBSR program on psychological distress in patients with lung
cancer and to further elucidate the psychosocial mechanisms by which
the program alleviates psychological distress. Our findings suggest that
the 4-week MBSR program, as an effective psychological intervention,
significantly alleviates the psychological distress. The 4-week MBSR
program also improved patients’ social support considerably, enhanced
mindfulness, and reduced perceived stigma. Furthermore, the results of
the structural equation modeling suggest that the 4-week MBSR program
can exert an interventional effect by directly targeting psychological
distress. Meanwhile, the 4-week MBSR program supports continuous
interventional effects on psychological distress by indirectly affecting
social support, mindfulness, and perceived stigma.

MBSR has been extensively used in cancer settings.”"* Currently,
many meta-analyses " ***"** have demonstrated the benefits of MBSR
program in improving the psychological well-being of patients with
cancer. Furthermore, our recent meta-analysis confirmed that the MBSR
program significantly diluted negative psychological states and enhanced
positive psychological states. In this study, we further validated the
beneficial role of the MBSR program in alleviating psychological distress
in patients with lung cancer. Although it remains not entirely unclear
why and how the MBSR program improves psychological well-being,
previous studies™ suggest that the practice of mindfulness instructs
participants to deliberately focus on the present moment and moniter the
unfolding of experiences all the time without passing judgment. As a
result, participants experience profound benefits through the mind-body
connection. Thus, it is plausible that patients with lung cancer experience
significant alleviation in psychological distress, improvement in social
support, enhancement in mindfulness, and reduction in perceived stigma
following a 4-week MBSR program.

‘This study also showed that the MBSR program had a retained effect
on psychological distress after ending the intervention through indirect
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Fig. 4. Mechanism model of the 4-week MBSR program to alleviate psychological distress in patients with lung cancer. MBSR, mindfulness-based stress reduction.

effects of social support, mindfulness, and perceived stigma. Both
mindfulness™ and social support™ are positive sources for copying with
negative psychological states, and our previous studies have demon-
strated the inverse association between mindfulness and social support
and psychological distress.**** In contrast, stigma, a negative
emotional experience that includes isolation, rejection, degradation, and
criticism due to undesirable conditions,” has been demonstrated to be a
predictor of psychological distress in patients with lung cancer.” In
general, psychosomatic balance plays a vital role in regulating the psy-
chological well-being of patients with cancer.”! Therefore, patients
would suffer from significant physical and psychological problems when
specific events (eg, cancer diagnosis) destroyed psychosomatic
balance.¥”

According to the Mindful Coping Model,” we can easily explain why
MBSR program can consistently affect psychological distress through
social support, mindfulness, and perceived stigma. Specifically, the
destructive effects of internal and external stressors (eg, cancer diagnosis,
anticancer treatment, and symptom burden) can cause psychological
distress in patients; however, the implementation of an MBSR program
can initiate psychological adjustment to trigger or enhance the protective
effects of positive sources (improvement in social support and enhance-
ment in mindfulness) and weaken the harmful effects of negative sources
(reduction in perceived stigma)” and may then significantly dilute the
destructive impacts of stressors (alleviation in psychological distress).”*

Strengths and limitations

Overall, our study obtained these valuable findings due to several
strengths. First, we enrolled both patients with clinically significant
psychological distress and those at high risk of psychological distress by
applying both DT and the risk prediction algorithm we developed, which
significantly expanded the applicability of our findings in clinical prac-
tice. Second, we estimated the theoretical sample size from our meta-
analysis, which ensured the statistical power of our results. Third, we
explored the intervention mechanisms of the 4-week MBSR program by

determining the role of significant variables after the intervention, which
benefited more simply revealing the active ingredients of the 4-week
MBSR program. Fourth, all potential mediating variables included in
the intervention mechanism analysis have been previously investigated
for their role in the development of psychological distress, increasing the
reliability of theoretical evidence. Finally, our study was also rated as
high in methodological quality because it met the six Cochrane collab-
oration criteria for high-quality trials,” except that blinding participants
due to the nature of the psychological intervention.

We cannot deny the fact that our study has several limitations. 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 are unable to eliminate the
adverse impact of selection bias and time constraints on our findings. Asa
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
possible mechanisms of the MBSR program on psychological distress.
However, we did not consider those factors that we did not investigate
previously. Therefore, more intervention mechanism analysis is needed
to fully reveal the nature of MBSR program in alleviating psychological
distress in patients with lung cancer. Fourth, we used a 4-week MBSR
program with abbreviated sessions instead of a standard 8-week MBSR
program in this study, which may have underestimated the intervention
effect of the MBSR program due to inadequate duration of intervention.
Therefore, future studies should further balance the interventional effects
and applicability of the MBSR program in patients with lung cancer.
More importantly, it is necessary to further investigate the interventional
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 program to alleviate psycho-
logical distress, which limited the generalization of our results. There-
fore, considering that limited participants were enrolled in our study, we
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suggest future studies with larger sample sizes to further elucidate the
intervention mechanism of the MBSR program in alleviating psycholog-
ical 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 min. Although
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 consider the impacts of
sleep, fatigue, and exercise on the psychological status of patients with
lung cancer. Therefore, we suggest future studies to address this
limitation.

Conclusions

In summary, the present study validated the intervention effect of the
MBSR program in alleviating psychological distress, and provided rela-
tively robust and reliable evidence for clinical practitioners to integrate
the MBSR program into usual care to improve psychological well-being of
patients with lung cancer. Meanwhile, this study also suggested the
positive effects of MBSR program on social support, mindfulness, and
perceived stigma, which provided a reference for the application of
MBSR program to improve clinical outcomes. Furthermore, this study
revealed the direct impact of the MBSR program on short-term psycho-
logical distress. Additionally, it indicated the continuous effect of the
MBSR program on psychological distress through social support, mind-
fulness, and perceived stigma.
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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.

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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jil.

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.

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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iv.

only one study.

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.

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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iii.

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.

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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iv.

being published, which should be cited in the future study.

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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il.

distress.

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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iil.

iv.

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.

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), “fiijE B F #H & X H K
HE 5 OBERSK M RER W #E (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, Chongqging, China, 2021.
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eﬁﬂé%

TIANJIN HOSPITAL

September 30, 2021
To Whom It May Concern:

As the Director of Department of Tianjin Hospital, | hereby certify that Xu Tian has carried out
research activities at the Institute from January 20 to April 30, 2021.

Xu Tian has been working on part of his doctoral project, in particular designing the clinical trial
plan of the research project, and conducting a pilot study to validate the trial, in collaboration

with our team.

Sincerely,

ent of Nursings= [\
Tianjin'Hospital /.~ |

W7 e el )
Telephohe: 861502211119

Email: tjyysgm 163.!:41

Mht: KIRAINA MR INGE 406 4 Mit: https://www.tjorthop.org/

192



UNIVERSITAT ROVIRA | VIRGILI
PSYCHOLOGICAL DISTRESS IN CHINESE LUNG CANCER PATIENTS: PREDICTION, PSYCHOSOCIAL

MECHANISMS, AND INTERVENTION
Xu Tian

193



UNIVERSITAT ROVIRA | VIRGILI
PSYCHOLOGICAL DISTRESS IN CHINESE LUNG CANCER PATIENTS: PREDICTION, PSYCHOSOCIAL

MECHANISMS, AND INTERVENTION
Xu Tian

Appendix 2

Registration of study

194



UNIVERSITAT ROVIRA | VIRGILI
PSYCHOLOGICAL DISTRESS IN CHINESE LUNG CANCER PATIENTS: PREDICTION, PSYCHOSOCIAL

MECHANISMS, AND INTERVENTION
Xu Tian

195



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

Xu Tian

FISER | ChiCTREA | ©FAQ | ERXH | EHHES | RREE B | Englis

OO BOR

BRE BEX 8 SRGRBR STREed ERENE SeRamE RIERRN  REHRES RTRER RRESR: RN
(i) gt it firtgEit figfit Eiaing iRt it it it it

GHRREARGCERRAIE, BTHAEREARANSTE, FORNKE LEMY. ETRIERLIRAINR
ESHEREIESE OEEA TRER S S OIS

TEXMLIRY

S
Registration number: TC1 k2100041899

BiREROE

Date of Last Refreshed on 021-03-27

A

Date of Registration 2021-01-09

HRERE: B
Registration Status: Prospective registration
ERRSARCERRSIE, ATIEEBRERASHE, HORNFRLGHN. EFEINERRRNRESHETRIHERE
OEERA RS R 2 OB
The efficacy and potential underlying psycho-social mechanisms of a modified mindfulness-based stress program in lung
cancer patients with psychological distress: a randomized controlled trial

EHER

Public title:

GRS
English Acronym
HREENEIHZET: ESRETINHESH0EETNTRRS
Scientific title: Research of mindfulness-based stress reduction on psychological distress in lung cancer patients

ARRERSRE):
Study subject ID:

E- MR EUD60;

The registration number of the

Partner Registry or other
register:
HEIMREA: BE AREEA: B
Applicant:  Xu Tian Study leader: Ling Tang
FFERERRARE HRARASRE
Applicant telephone +86 18222275023 Study leader's telephone +86 18222275023
EIRRRAGE ARABAGE
Applicant Fax Study leader’s fax
TR AR AN . HRMEARFER:
Applicant E-mail yxtx880919@hotmail.com Study leader's E-mail CQCH_TangL@163.com
EHifEtR(SBRE) HRMBARIL(ERRE):
Applicant website(voluntary Study leader’s website{voluntary
supply): supply):
EEEMERAENGL: ERTFAXTE®E1818 HREEAENEL: BRHHTFIERES1S
Applicant address: 181 Hanyu Road, Shapingba District, Chongging Study leader's address: éﬁin:‘;"‘:; Road, Shapingba District,
AR R A SRRED HRAEABRIRS.
Applicant postcode: 400030 Study leader’s postcode 400030
HEAREE PHEURTEHARPEYR
Applicant's institution: Universitat Rovira i Virgili
RERCHERSHE: §
Approved by ethic committee: NO
eEERAENE: eERR S
Approved No. of ethic Approved file of Ethical
committee: Committee:
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HEFRRDOCBEREEMN:
Name of the ethic committee:
fEEERAMLERE:
Date of approved by ethic 2013-08-26
committee
EERREHEA
Contact Name of the ethic
committee:
fEEERSRRIG
Contact Address of the ethic
committee:
PERREHRARE: EERRSHREAME:
Contact phone of the ethic Contact email of the ethic
committee: committee:
AREELR (E€) B BRAFNRREER
Primary sponsor:  Chongging University Cancer Hospital
WREERR (81 Siipn SRHHFIENSE81S
Primary sponsor’s address: 181 Hanyu Road, Shapingba District, Chongging
Bz B L H(E8):
HREHBH(RE SR Country:  China Province:  Chongging City:
&)
Secondary sponsor: ;):( ERASERREER Riklgi:  R#E818
Institution - Chongaing University Cancer yocc. 181 Hanyu Road, Shapingba District
hospital: ~ Hospital
SRYIARE BERHEER
Source(s) of funding: Changging Science and Technology Bureau
HRER BE

Target disease:

RRESRS

Lung cancer

Target disease code:

R
Study type

AL

Study phase

REN:

Objectives of Study:

BURGRATIRISE

| FRERR

Interventional study

HE

N/A

FRESRETINHEES CERRNTRONREE 20BN,

To determine the efficacy and potential underlying psychosocial mechanisms of mindfulness-based stress reduction on
psychological distress in lung cancer patients.

Description for medicine or

protocol of treatment
detail

iRt

Study design

NI

Inclusion criteri

et

Exclusion criteria

THEE:

[Esesiia )
Study execute time:

in

. Parallel

OEEBFRSHINE (055 MENIEIEE MRRE)
. QERIBEY,

QPRESEHEELN;

GRE-ENERESRARIARRSMETRE,

1) Diagnosed with stage I through IV lung cancer;
2) aged >= 18 years;

3) known their diagnosis; and

4) able to read, write, and speak Chinese.

BRI RS,

QEERE; AHEHUFEAMERNER
G=ARENTRHBSOTREHR,
QHESTRAL.

ia

1) A concurrent diagnosis of ather tumor types or psychiatric disorders;

2) a history of suicide attempts;

3) participation in any other psychosocial interventions within 3 months before enroliment, and
4) prior experience with MBIs.

TEMBSRETE:

MFrom2021-01-01%To 2022-12-31 Recruiting time:

MFrom2021-02-01FTo 2022-07-31
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Supplementary Table 1: The level of evidence based on the Grading of Recommendations Assessment, Development and Evaluation
(GRADE) system.

Certainty assessment No. of patients Effect
No. of Stud,
=."_.= desi ¥ Certainty Importance
studies esign A B c D E MBSR uc Absolute (95% CI)
Cancer-related fatigue
randomised N not not not SMD -1.26 lower [l @]
5 5/ 256 258 CRITICAL
4 trials seriouss 7 serious 7 serious 4 serious none 4 — 7 (-1.69 lower to -0.82 lower) _ Moderate —
Negative psychological status
8 randomised | o iouse not "t seriouse | S8 514 | 515 SMD -1.35 lower 8600 IMPORTANT
trials serious serious association (-1.69 lower to -1.02 lower) Low
Positive psychological status
randomised not not not very SMD 0.91 SD higher aeal)
4 148 144 IMPORTANT
trials 7 serious 7 serious 7 serious 7 seriouse none 7 7 7 (0.56 higher to 1.27 higher) | Moderate
Quality of sleep
9 ﬂm:n_".a:_wnn_ serioust :,:- =,=~ :,_._n _ﬂ:._:_.n 273 273 MD 2.79 lower eﬂQQ IMPORTANT
trials serious | serious | serious | association (3.03 lower to 2.56 lower) High
Quality of life
randomised not not MD 9.55 lower [ ee]
3 d 122 119 IMPORTANT
trials _ serious 7 serious 7 serious 7 serioust none 7 — 7 (0.47 lower to 19.58 higher) _ Low _

MBSR: mindfulness-based stress reduction; US: usual care; Cl: confidence interval; MD: mean difference; SMD: standardized mean difference. A, B,C, D, and E
represents risk of bias, inconsistency, indirectness, imprecision, and other considerations, respectively.

Explanations

a. Two eligible studies were judged to be at high risk of bias.
b. One eligible study was judged to be at high risk of bias.

¢. Inadequate sample size was accumulated.

d. Most eligible studies were judged to be at high risk of bias.

e. All studies were judged to be at high risk of bias.
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Session Theme Details

First week Explanation During the first MBSR session, the
and medita- qualified psychologists will first
tion (10 explain the MBSR program and the
minutes) 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.

218




UNIVERSITAT ROVIRA | VIRGILI
PSYCHOLOGICAL DISTRESS IN CHINESE LUNG CANCER PATIENTS: PREDICTION, PSYCHOSOCIAL

MECHANISMS, AND INTERVENTION
Xu Tian

219



UNIVERSITAT ROVIRA | VIRGILI
PSYCHOLOGICAL DISTRESS IN CHINESE LUNG CANCER PATIENTS: PREDICTION, PSYCHOSOCIAL

MECHANISMS, AND INTERVENTION
Xu Tian

Appendix 7

Supplementary Table 2 of Article 8

220



UNIVERSITAT ROVIRA | VIRGILI
PSYCHOLOGICAL DISTRESS IN CHINESE LUNG CANCER PATIENTS: PREDICTION, PSYCHOSOCIAL

MECHANISMS, AND INTERVENTION
Xu Tian

221



PSYCHOLOGICAL DISTRESS IN CHINESE LUNG CANCER PATIENTS: PREDICTION, PSYCHOSOCIAL

MECHANISMS, AND INTERVENTION

UNIVERSITAT ROVIRA | VIRGILI
Xu Tian

Supplementary Table 2: A comparison of the outcome variables between the two groups before and after the intervention.

TO (mean + 5D) T1 (mean = 5D) T2 (mean * SD) T3 (mean + 5D)

Variable Experimental  Control Experimental ~Control Experimental  Control Experimental  Control F1(P) F2(P) F3(P)
(n=83) (n=92) (n=83) (n=92) (n=92) (n=83) (n=78) (n=89)

Risk score 67.84£24.42 66.39+29.90 na. n.a. n.a. na. n.a. n.a. na. na. na.
t=-0.350 n.a. na. n.a. na. n.a. n.a. na. na. n.a.
P=0.727 na. n.a. n.a. na. n.a. n.a. na. na. na.

Psychological distress 270+ 213 2454221 116+ 1.57 178+ 1.74 1.07 £1.53 227127 0.43 +1.08 226+1.25 56.245 15.051 37.762
t=-0.617 =-2.519 t=-6.278 t=-9.580 (<0.001)  (<0.001)  (<0.001)
P=0.537 P=0.012 P=<0.001 P=<0.001

Social support 57.31+£7.17 55.66+£12.32 64.02£7.34 58.8049.38 64.48+8.35 57.73+9.50 65.30£6.42 58.8149.11 33.911 16.465 8.598
t=-0.170 t=-3.752 t=-4.865 t=-4.769 (<0.001)  (<0.001)  (<0.001)
P=0.865 P<0.001 P<0.001 P<0.001

Coping style 50.77+4.89 49.54+4.50 49.10+3.51 50.48+4.93 49.47+3.73 50.02+£5.23 49.56+5.25 51.60+4.15 1.386 1.515 4.995
t=-1.702 t=-1.486 t=-0.203 t=-2.372 (0.250) (0220) (0.005)
P=0.091 P=0.137 P=0.839 P=0.018

Self-esteem 27.72+4.04 28.17+5.00 29.59+4.34 27.67+4.00 29.00+4.53 27.44+391 28.30+4.70 27.14+4.19 4.894 2.425 9.181
t=-0.754 t=-3.018 t=-2.765 t=-2.419 (0.006) (0121) (<0.001)
P=0.451 P=0.003 P=0.006 P=0.016

Mindfulness 104.57+10.87 111.97+9.03 117.5449.78  110.88+7.71 118.30£10.05 110.59+6.98 1209021120 110.31x6.60 43.216 17.207 64.963
t=-4.746 t=-4.540 t=-5.138 t=-6.568 (<0.001)  (<0.001)  (<0.001)
P<0.001 P<0.001 P<0.001 P<0.001
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Supplementary Table 2 (continued).

TO (mean + SD) T1 (mean * SD) T2 (mean * SD) T3 (mean + SD)

Variable Experimental  Control Experimental Control Experimental  Control Experimental  Control F1(P) F2(P) F3 (P)
(n=83) (n=92) (n=83) (n=92) (n=92) (n=83) (n=78) (n=89)

Perceived stress 20.95+4.64 20.48+4.65 18.35+3.86 19.97+2.95 19.23+3.62 19.55+3.06 17.49£3.61 19.2643.03 17.365 3.755 5.405
t=-1.099 t=3.106 t=-1.206 t=3.498 (<0.001) (0.054) (0.002)
P=0.272 P=0.002 P=0.228 P=0.001

Perceived stigma 75.83+15.14 75.22+16.06 63.57+8.27 67.79+8.87 62.55+7.51 59.50+7.70 68.58+9.10 86.42 £9.10 87.520 8.260 12.988
£=-0.571 =-4.309 t=-2.436 =6.995 (<0.001)  (0.005) (<0.001)
P=0.568 P=<0.001 P=0.016 P=<0.001

Illness perception 48.19+£7.81 46.98+4.63 43.20£7.00 45.00+7.69 43.00+£7.49 45.62+12.17 42.21+£7.20 45.13+12.20 15.240 2.365 4.760
t=-0.782 t=1.571 t=-1.080 t=-1.539 (<0.001)  (0.126) (0.009)
P=0.434 P=0.118 P=0.280 P=0.124
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TO, baseline; T1, the immediate post intervention; T2, 1-month post-intervention; T3, 3 months post intervention; F1, time effect; F2, group effect; F3, group*time effect; SD, standard deviation.
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2022 World Cancer Congress - Abstract Presentation in Geneva

WCC 2022 <2022wcc@kit-group.org>
Dj. 14772022 11:37
Per a: Xu Tian <xu.tian@estudiants.urv.cat>

You h the 2022 World Cancer Congress. fyou wil NOT be
2022wcei abstract

Dear Xu Tian,

Congratulations! Your abstract 150 entitied Meta-analysis of benefits of MBSR on physical and psychological outcomes in lung cancer patients has been accepted to be
presented on-site in Geneva, as a Rapid-Fire presentation, as part of the 2022 World Cancer Congress (18 October - 20 October 2022 in Geneva, Switzerland).

First, it is important you register and confirm your participation on-site (i you have not done o yet), before 16 September. If you fail to confirm your participation by registering before
this deadiine, your abstract will be withdrawn from the Programme and the abstract liorary.

Your Rapid Fire presentation will take place at the Intemational Conference Cenire Geneva (CICG) - and your presentation time should not exceed_3 minutes, in front of an audience
of 80 persons.

Your abstract will be presented as part of the session “Rapid Fire /| RF 15 - Cancer care; access and quality of care” held on “12:00:00 AM” at “13:00 - 14:00" in the Room S09.
You will be the “41” to present within this session.

Please note that the 3 best scored abstracts in each of the submission categories will be offered an Abstract oral (8mns presentation) and will be eligible to Awards that will be remitted
during the Closing Ceremony of the Congress on 20 October 2022. The review of the shortiisted abstracts is currently ongoing and will be announced by mid-September 2022.

Thank you for reading carefully the following information:
1. YOUR PRESENTATION

The Rapid Fire (RF) format was launched in Montréal at the 2012 World Cancer Congress and it proved to be one of the highlights of many participants. It is especially designed to
provide maximunm visibilty for selected high quality abstracls.

How will the Rapid Fire (RF) presentations work?

RF sessions will be scheduled within the programme and each session is organised by theme. There will be 2 lectems on stage and you will only be on stage during the 3 minute-
presentation of the presenter in front of you, then during your 3-minute presentation. The audience is typically about 50 people.

Each presenter will be allowed to screen § slides (1 title and closing slide + 3 content slides) and speak for 3 minutes, after which time the sound system at your lectern will be
switched off and the next speaker will commence from the other lectern. Presenters will use their time to introduce delegates to their material. Please ensure that within your slides you
maximise using visuals (i.e. photos, graphics rather than heavy text).

Please prepare and rehearse carefully to ensure you complete the presentation within 3 minutes and that you have reached the conclusion / impact within your ime limit. The session
chair (to be announced) may allocate a few minutes for you to take one or two questions from the audience following your presentation at their discretion. Session chairs have been
instructed to be strict on time limits and will invite the audience to connect with you after the session.

As well as speaking clearly in English, please be mindful not to speak rapidly, as this wil create difficulties for many in the intemational audience.
Your presentation
All presentations must include the following elements on the first slide:

0. Abstract title and author name on all slides
1. Completed footer with:
0. Abstract submission identifier 150
1. Submission type name: 2
2. Congress Theme: Theme 4 - Cancer treatment & paliiative care
3. Disclosure of interest
4. Abstract previously published / presented: No
5. Affiliated organisation: Universitat Rovira i Virgili
The format of the screens is 16/9 horizontal
Please click here if you would like to use a dedicated WCC power point template.

Once your presentation is ready, you will have to upload it through the Speaker Service Centre, either online through a dedicated platform ahead of the Congress from 10 September
onwards, or onsite (at least 90 minutes before the start of your session) ).

BONUS - your abstract will also be avaiable for self-consultation by the delegates :

1.0n a eLibrary available on the Congress onfine platform from 18 October until 31! December 2022, During that time, you will be able to connect with other Congress registered
participants, propose or be proposed meetings to present your abstract directly on the Congress online platform.

2.0n dedicated e-poster screens available in the Theme Pavilions of the Geneva venue, the Intemational Conference Centre of Geneva. You can propose presentation
‘meetings through the Congress online platform and present in one of the lounge areas or Theme Pavilions of the Congress venue.

2. YOUR REGISTRATION AND CONFIRMATION
. submitters and authors whom wish to have their accepted abstracts partof the abstract e-ibrary will need to either purchase an on-site registration ticket if

they wish to attend the Congress in-person in Geneva, or a digital ticket if they cannot travel to Geneva.

Should you wish to participate on-site, and present in the proposed Rapid Fire session, please use this code WCC 2022 to benefit from 20% on the current applicable price of on-site
fickets.

Should you wish to only access the Congress ondine platform, and have your abstract included in the abstracts eLibrary, please use this code WCC 2022 to benefit from 20% off on the
current applicable price of digital tickets.

Please click here to access the online registration system.
For any questions, or i you do not want to register and do not wish to have your abstract included in the abstracts eLibrary, please email 2022weoki-grouo.org
Please note:

+ The 20% code is non transferable and eligibity will be regularly verified

« If you have already registered for the Congress, you do not need to register again.

+ We regret that we will have to withdraw your abstract from the on-site Programme if you are not registered by September 161" ,

3. ACCOMMODATION

You are responsible for arranging and paying your own accommodation; if you have not already made a hotel booking, we kindly invite you to do so as soon as possible.
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AONS 2021: Your Abstract Is Accepted for Oral Presentation. EH0fR{ECEZMNOERS

aons2021.reg@elitepco.com.tw <aons2021.reg@elitepco.com.tw>
Dl. 24/5/2021 544

Per a: Xu Tian <xutian@estudiants.urv.cat>

$th Asian Oncology Nuring Society Conference
Virtual Conference

ACCEPTANCE NOTICE OF
ORAL PRESENTATION

May 24, 2021
Dear Dr. Xu Tian,
On behalf of the Scientific Committee of the 5™ Asian Oncology Nursing Society Conference (AONS
2021), we are glad to inform your abstract entitled “The positive effect of social support on
psychological distress among Chinese lung cancer patients: the mediating role of self-esteem” is
accepted for Oral Presentation.

Presenting Author is required to complete below reply form in one week and complete registration
of the main conference with payment before 31 July, 2021 (23:59:59, GMT+8) to confirm your

participation; otherwise, your abstract may be excluded from conference materials

> Register Online: https://www.aons2021.tw/en-us/Page/Index/17

Feel free to contact us if you have any further inquiry or assistance required.

Sincerely,
'
d&ml&%ﬁfw{/ la)q ‘& Z.T M:‘rg .-?’;‘ﬂ(? Hﬁ"é?
Shwn-Huey Shieh Woung-Ru Tang Ming-Ying Hong
Conference Chair, AONS 2021 Conference Chair, AONS 2021 Scientific Committee Chair, AONS 2021

REPLY FORM

Please reply and contact the Secretariat promptly if you wish to amend your abstract before 23:59:59
(GMT+8), 30 June 2021. After the deadline, all the content will be finalized. The information you
submitted will be published on AONS 2021 conference materials.

First Name:

Last Name:

o Yes, | agree to present at AONS 2021.

o Sorry, | am unable to present at AONS 2021.
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