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1 | INTRODUCTION

The World Health Organization defines palliative care as an ap-
proach that “improves the quality of life of patients and their fam-

ilies facing the problems associated with life-threatening illness,

Abstract

Objective: Mindfulness-based interventions are a widely used and highly accepted
adjunct treatment in oncology. Due to a paucity of research in advanced cancer and
other terminal illnesses, we aimed to evaluate the stress-reducing effects of a brief,
standardised mindfulness intervention for use in palliative care.

Methods: This study was a randomised, crossover trial where patients participated
in both a single mindfulness intervention and a resting state control condition. The
order of the conditions was randomised. Study outcomes encompassed self-report
data on stress and well-being and measures of heart rate variability. All outcome data
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rate variability after the mindfulness intervention. Psychophysiological effects were
strongest in the immediate pre- to post-intervention comparison, while the effect on
subjective stress persisted after 20 to 40 min. No significant differences were found
for self-rated well-being.

Conclusions: Despite the rather small magnitude of effects, the brief mindfulness in-
tervention showed to be effective and accepted by patients in very advanced stages
of a disease and could be offered by trained healthcare professionals in palliative
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through the [...] treatment of pain and other problems, physical,
psychosocial and spiritual” (World Health Organization, 2015).
This definition hints at both the holistic tradition that palliative
care derived from (Mount, 1976) and the nowadays multipro-

fessional team composition in palliative care wards or hospices.

Trial Registration: German Clinical Trials Registry (DRKS00013135).

This is an open access article under the terms of the Creative Commons Attribution-NonCommercial License, which permits use, distribution and reproduction
in any medium, provided the original work is properly cited and is not used for commercial purposes.
© 2020 The Authors. European Journal of Cancer Care published by John Wiley & Sons Ltd

Eur J Cancer Care. 2020;29:€13249.
https://doi.org/10.1111/ecc.13249

wileyonlinelibrary.com/journal/ecc 10f 10


www.wileyonlinelibrary.com/journal/ecc
mailto:﻿
https://orcid.org/0000-0003-3277-5516
http://creativecommons.org/licenses/by-nc/4.0/
mailto:marco.warth@med.uni-heidelberg.de
http://crossmark.crossref.org/dialog/?doi=10.1111%2Fecc.13249&domain=pdf&date_stamp=2020-05-21

WARTH ET AL.

2 of 10

Physicians, specialised nurses, clinical psychologist, social work-
ers, physiotherapists, creative-arts therapists and others jointly
aim at providing accurate diagnoses and effective integrated
treatment (Hearn & Higginson, 1998).

Palliative care literature shows a vast increase in the emer-
gence of non-pharmacological interventions to specifically ad-
dress psychosocial and spiritual needs of terminally ill patients
(Warth, Kessler, et al., 2019). Facing the specific requirements
of palliative care, these approaches have several factors in com-
mon, such as short duration, high flexibility and a biographical
focus (von Blanckenburg & Leppin, 2018). Among others, psy-
chosocial palliative care interventions encompass dignity therapy
(Chochinov et al., 2011), life review techniques (Kwan, Chan, &
Choi, 2019;Wang, Chow, & Chan, 2017), meaning-based interven-
tions (Breitbart et al., 2010) and music therapy techniques (Warth,
Koehler, et al., 2019).

Additionally, mindfulness has been proposed as a promising
mechanism in the psychological coping with advanced or terminal
illnesses. Mindfulness is a complex construct that involves delib-
erately binding of attention to the present moment of experience,
accompanied by a non-judgmental, accepting attitude (Kabat-
Zinn, 1994). Attention can either be focused on a specific object,
for example the breath, (i.e. focused attention), or it remains at the
current moment-to-moment experience (i.e. open awareness or open
monitoring). The latter comprises the attitude to openly perceive ex-
ternal or internal stimuli without following the impulse to react or to
judge (Lutz, Slagter, Dunne, & Davidson, 2008).

Mindfulness originally derives from Buddhist tradition.
However, due to its seamless integration into the fields of health
psychology and medicine and its solid efficacy (Gu, Strauss, Bond,
& Cavanagh, 2015;Khoury et al., 2013), mindfulness is now widely
accepted in various areas of modern health care as a secular train-
ing program. Prominent and well-studied variants are mindful-
ness-based stress reduction (MBSR) (Grossman, Niemann, Schmidt,
& Walach, 2004) and the group-based therapy for relapse preven-
tion in depression, mindfulness-based cognitive therapy (MBCT)
(Segal & Walsh, 2016).

The eight-week MBSR program showed convincing effects in
patients with chronic pain (P. Grossman, Tiefenthaler-Gilmer, Raysz,
& Kesper, 2007;Khoo et al., 2019), and MBCT showed to improve
symptoms of anxiety and depression in psychiatric patients (Chiesa
& Serretti, 2011;Klainin-Yobas, Cho, & Creedy, 2012). Recently,
a growing body of research has emerged on the potential ben-
efits of mindfulness interventions in cancer patients, indicating
that mindfulness can facilitate psychological adjustment (Ledesma
& Kumano, 2009;Tate, Newbury-Birch, & McGeechan, 2018).
Mindfulness-based interventions led to improvements regard-
ing subjective stress, anxiety, depression and sexual dysfunctions
(Shennan, Payne, & Fenlon, 2011). Evidence is particularly broad
in breast cancer patients, with MBSR showing beneficial effects
on quality of life, anxiety, depression, sleep quality, stress, fatigue,
physiological and cognitive functioning (Schell, Monsef, Wockel,
& Skoetz, 2019;Zhang, Zhao, & Zheng, 2019). Improvements in

anxiety and depression were persistent after 6-12 months (Haller
et al,, 2017) and were also reported in breast cancer survivors
(Huang, He, Wang, & Zhou, 2016). In addition, biomarker studies
found first evidence for a possible association between mindfulness
practices and improved immune functioning in breast cancer pa-
tients (Sanada et al., 2017).

Despite the promising potential of this rapidly growing field,
some critical concerns are now present in the literature. Among
other aspects, these refer to the small magnitude and short en-
durance of effects on quality of life (Schell et al., 2019) and other
clinically relevant outcomes (Shaw, Sekelja, Frasca, Dhillon, &
Price, 2018), to inconsistent results with regard to cancer pain
reduction (Ngamkham, Holden, & Smith, 2019;Zhang, Xu, Wang,
& Wang, 2016), and to the problem of adherence to treatment
manuals (Cillessen, Johannsen, Speckens, & Zachariae, 2019;Shaw
et al., 2018).

Moreover, only few studies have yet evaluated the effectiveness
of mindfulness interventions for patients with advanced or terminal
cancer or other severe illnesses requiring specialised palliative care.
Due to limited time and both fragile and rapidly changing physical
statesin palliative care, interventions need to be brief and flexible (von
Blanckenburg & Leppin, 2018;Zimmermann, Burrell, & Jordan, 2018).
A recent review identified eight studies using various methodologies
to investigate the effects of mindfulness interventions in advanced
cancer populations, hinting at generally high acceptance and po-
tential effects with regard to quality of life, anxiety and depression
(Zimmermann et al., 2018). One large RCT found a significant reduc-
tion of distress in men diagnosed with advanced prostate cancer who
participated in MBCT (Chambers et al., 2017). In women with ad-
vanced breast cancer, participation in MBSR promoted psychological
adaption in a preliminary study (Eyles et al., 2015). A mindful body
scan meditation including additional practices at home facilitated
outcomes of mental and physical health in end-stage cancer patients
(Tsang, Mok, Lam, & Lee, 2012). In a couple-based intervention,
MBSR significantly reduced caregiver burden, but did not improve
advanced lung cancer patients’ distress (van den Hurk, Schellekens,
Molema, Speckens, & van der Drift, 2015).

For patients receiving palliative care, a recent review found
only limited evidence regarding the reduction of stress (Latorraca,
Martimbianco, Pachito, Pacheco, & Riera, 2017). One group of
researchers conducted the only two published RCTs on brief
mindful breathing interventions (5 and 20 min, respectively) for
inpatient palliative care patients and found significant reductions
in perceived distress, the bispectral index score, and improve-
ments in several psychophysiological parameters including heart
and breathing rate (Beng et al., 2019;Ng, Lai, Tan, Sulaiman, &
Zainal, 2016).

Based on these limited—albeit promising—research results, we
developed a brief, standardised mindfulness intervention that could
be applied to palliative care patients by various healthcare profes-
sionals including physicians, psychologists, nurses and therapists,
and aimed to evaluate its potential to psychologically and physically

reduce stress.
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2 | METHODS
2.1 | Study design and ethics

We designed a randomised, crossover trial, in which all included pa-
tients participated in both the mindfulness intervention (Ml) and a
resting state control condition (CC) on two consecutive days. The
order of the experimental condition was randomised with a com-
puter-based block randomisation method by the primary researcher.
We used the SNOSE method for allocation concealment (Scales &
Adhikari, 2005). No blinding procedures were feasible in this study.
The present clinical trial originally included an exploratory as-
sessment and analysis of salivary cortisol and a-amylase as novel,
potential biomarker of stress in palliative care. Facing high drop-
out rates and unclear interpretability in terminally ill patients, we
intended to present our learnings on the feasibility and validity of
these markers in a “proof-of-concept”-approach, separate from the
present effectiveness evaluation. The idea to additionally evaluate
the feasibility of novel stress markers also influenced the decision to
choose a randomised, crossover trial rather than a classical parallel
RCT, as crossover trials offer the advantage to use the individual as its
own control (Quintana & Heathers, 2014;Wellek & Blettner, 2012).
The study was entered into the German Clinical Trials Registry
(DRKS00013135) and received ethical approval by the Ethics
Committee of the Medical Faculty at Heidelberg University (S-
435/2017). All procedures in this study were carried out in accor-

dance with the Declaration of Helsinki.

2.2 | Patients and procedures

All participants were recruited from the University Palliative Care
Unit at St. Vincentius Hospital, Heidelberg, Germany. Based on an
initial patient contact and the medical record, possible participants
were screened for eligibility. Patients were included if they (a) re-
ceived inpatient palliative treatment according to the German pro-
cedure classification (Operationen- und Prozedurenschliissel—OPS
8-982 or OPS 8-98e), (b) were not in a final phase of the disease

(assessed by the treating physician), (c) had no cognitive or hearing

_Wl LEYm

impairment, (d) had no primary psychiatric diagnosis (based on the
medical record) and (e) had sufficient understanding of German
language.

Patients were informed about the study goals, benefits, and po-
tential risks and were asked to sign the informed consent sheet if
they were interested to participate. Afterwards, we opened a sealed
envelope containing the randomised order of experimental con-
ditions. Appointments were made for two sessions, preferably on
the afternoons of the two following days. In the first session, the
facilitator (a research assistant with a bachelor degree in psychol-
ogy) started the baseline assessment of the McGill Quality of Life
Questionnaire—Revised (MQOL-R) (Cohen et al., 2017), followed by
placement of a photoplethysmography (PPG) sensor on the index
finger of the patient's non-dominant hand (blood volume pulse sen-
sor, biosignalsplux, Lisbon, Portugal). We then assessed self-rated
stress and well-being at four measuring times (TO - T3) every 20 min.
Psychobiological data were continuously recorded throughout the
first 20 min, where the Ml or CC took place. During that time, the
facilitator remained present in the patient's room. Additional HRV
recordings of 5-min duration were taken at T2 and T3 (see Figure 1

for an overview of the assessment plan).

2.3 | Intervention

The MI was a brief, standardised and pre-recorded excerpt from
the mindfulness-based stress reduction program carried out at
bedside (Kabat-Zinn & Kesper-Grossman, 1999). It consisted of
a short breathing exercise and guided body scan meditation for
supine positions and lasted 20 min. The purpose of the Ml was to
defocus the patient's attention from symptom burden by focusing
on the breath, the bodily sensations and the present moment. The
primary goal of this Ml was an increase of the attentional inhibi-
tion ability to align oneself internally and hence, to improve self-
regulatory processes. From a previous study, we learned that this
kind of Ml was feasible due to its brief duration and simple instruc-
tions, and that it can potentially reduce stress in patients with ter-
minal diseases (Warth, Kessler, Hillecke, & Bardenheuer, 2015).

After completion of the MI, patients were asked to remain in a

MI/CC
| | | |
' ' . —
Outcomes 0 20 40 60 min.
=MQOL-R €

FIGURE 1 Assessments. Notes: Ml, A
mindfulness intervention; CC, control ///’/_ VAS TO T1 T2 T3
condition; MQOL-R, McGill Quality of Life &z * *® * *
Questionnaire—Revised (assessed only
once at baseline); VAS, visual analogue === _ MHR. HENU TO T1 T2 T3
scale; MHR, mean heart rate; HFNU, high- ’ - e e -
frequency spectrum in normalised units
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comfortable resting state position in their beds for another
40 min. All assessments and procedures were identical for the CC,
except that patients remained in their resting position for the en-
tire 60 min and did not listen to the MI.

24 | OUTCOMES
2.4.1 | Self-ratings

As in previous clinical trials in palliative care, we used visual ana-
logue scales (VAS) for a brief and economic assessment of acute
psychological states (Caraceni et al., 2002;Stiel et al., 2011;Warth
et al., 2015). The scales contained a colour code from red to green
and smileys at the poles. Both subjective stress level and well-being
were coded from O to 10 with ten indicating the highest score on the
construct (high stress or high well-being). As Figure 1 shows, VAS
was assessed four times every 20 min (before the MI, after the MI,

+ 20 min, + 40 min).

2.4.2 | Photoplethysmography

The PPG sensor continuously recorded relative changes in periph-
eral blood flow. Pulse wave peaks were treated as estimates for
the beat-to-beat variation in heart rate, that is heart rate variability
(HRV) (Schafer & Vagedes, 2013). We extracted HRV parameters
for four 5-min segments, according to the VAS assessments (TO-T3,
see Figure 1) and chose to look both at the mean heart rate (MHR)
and at the high-frequency power band in normalised units (HFNU).
MHR was regarded as a general marker of the autonomic nervous
system with a reduction in heart rate indicating a shift towards
more parasympathetic-dominated regulation (Singh, Moneghetti,
Christle, Hadley, Froelicher, et al., 2018). HFNU is a frequency-
domain HRYV index being described as a measure of relative vagal
cardiac outflow that was shown to increase in response to mindful-
ness or meditation-based interventions in previous studies (Krygier
etal., 2013;Tang et al., 2009;Wu & Lo, 2008). Data cleaning and HRV
analysis were performed with Kubios HRV Premium Version 3.3.0

(Tarvainen, Niskanen, Lipponen, Ranta-Aho, & Karjalainen, 2014).

2.5 | Sample size, missing data and
statistical analyses

We used data from a previous study on mindfulness in palliative care
(Warth et al., 2015;Warth, Kessler, Hillecke, & Bardenheuer, 2016) to
gather an effect size estimate which was then entered into G*Power
(Faul, Erdfelder, & Buchner, 2007). The software suggested N = 32 as
an optimal sample size for 4 (measurements) * 2 (conditions) within-
subjects comparisons (f = 0.25, a = 0.05, (1-f) = 0.85). We intended
to include approximately 4042 patients in this study as we expected
drop-out rates to be up to 30%.

Overall, we tested the hypothesis that the MI would have a
short-term stress-reducing effect and expected this relaxation re-
sponse (Dusek & Benson, 2009) to be observable in a significantly
stronger (a) increase in self-rated well-being, (b) decrease in self-
rated stress, (c) decrease in MHR and (d) increase in HFNU, all com-
pared to the CC. In the course of an intention-to-treat approach and
after exclusion of outliers, we replaced missing values with both the
last observation carried forward (LOCF) method and with multiple
imputations. The latter were created with the R package Amelia Il
(Zhang, 2016), and then pooled into one single dataset (MULT). The
LOCF method appeared plausible from a theoretical point of view
due to the close time distances between measurements in our study,
while multiple imputation generally produces less statistically biased
estimates. Both datasets were compared within sensitivity analyses.

Descriptive statistics and baseline comparisons with paired-sam-
ples t tests were conducted with IBM SPSS Version 24. Effect sizes
for selected within-subjects differences (Morris & DeShon, 2002)
and their confidence intervals (Viechtbauer, 2007) were calculated
as standardised mean changes (SMC, i.e. mean change divided by
standard deviation of change scores). SMCs can be interpreted ac-
cording to Cohen's d, as small (SMC = 0.2 - 0.5), medium (SMC = 0.5-
0.8) or large effects (SMC > 0.8) (J. Cohen, 1992).

The T-statistic described in Wellek and Blettner (2012) was used
for preliminary testing of possible carryover-effects (TO-T1) due to
the crossover design of this study. If carryover effects could be ruled
out, the subsequent statistical effect modelling was performed with
the student version of HLM7 (Raudenbush, Bryk, & Congdon, 2011).
Multilevel analysis was chosen as multiple observations were nested
within individuals. For all outcomes, we tested the significance of
the cross-level interaction between time (linear, quadratic and cubic)
and condition (Ml vs. CC), with the linear interaction being crucial
for the hypothesis tests. Details on the model specification process
can be found in a previous publication with comparable statistical
procedures (Warth, Kessler, et al., 2016). Age and gender (Lutfi &
Sukkar, 2011;Voss, Schroeder, Heitmann, Peters, & Perz, 2015) as
well as the order of the experimental conditions were statistically
controlled for if they contributed to the explanation of variation in
the intercepts or slopes. As we did not a priori define one primary
outcome and expected all four measures to be related to stress and
thus to intercorrelate, we chose an uncorrected type-I error proba-

bility of « = 0.05 for all hypothesis tests.

3 | RESULTS

Between April and November 2018, N = 42 patients were included
in this study. Figure 2 shows a patient flow chart with reasons for
decline or drop-out. N = 36 patients completed both sessions as in-
tended. The drop-out-rate, however, was higher in the psychophysi-
ological recordings due to measurement artefacts (19% missing data
in total).

The mean age of the sample was M = 65.88 years (SD = 13.02), and

69% (N = 29) were female. Almost all patients were diagnosed with
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FIGURE 2 Patient flow chart
Patients screened:
N =106

Included:
N =42

First session
completed:
N =40

Second session
completed:
N =36

Declined to
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participate:
N =64

First session not
completed:
N=2

Second session not

Symptom burden (N =30)
Not interested (N = 16)

Organizational reasons (N =13)

Other reasons (N =5)

.

Too much strain (N = 2)

completed:
N=4

.

Physical decline (N = 3)
Not interested (N =1)

TABLE 1 Unadjusted means (standard deviations), baseline comparisons and final model estimations (N = 42)

TO? T1
VAS_WELL Ml 5.82(2.01) 6.40 (1.96)
cC 6.21(1.90) 6.30 (2.05)
p=0.19
VAS_STRESS Ml 4.17 (2.04) 3.54(2.18)
CcCc 3.71(2.31) 3.78 (2.06)
p=0.21
MHR Ml 85.97 (13.82) 82.77 (14.03)
cC 86.70(15.53) 86.37 (15.24)
p=0.74
HFNU Ml 40.21 (20.31) 47.47 (23.98)
CcCc 37.92 (16.51) 38.55(17.32)
p=0.48

Abbreviations: CC, control condition; HFNU, high-frequency spectrum in normalised units; MHR, mean heart rate; MI, mindfulness intervention;

T2 T3
6.52(2.19) 6.39 (2.08)
6.59 (1.75) 6.56 (1.83)
3.20(2.11) 3.51(2.18)
3.59 (2.02) 3.45(2.15)
84.44 (13.95) 84.25 (14.22)
86.93 (14.90) 87.19 (15.35)

43.26 (21.06)
40.23 (16.87)

40.81 (24.16)
34.8 (16.54)

VAS_STRESS, visual analogue scale stress; VAS_WELL, visual analogue scale well-being.

4including p-values for baseline comparisons with paired-samples t tests,

*statistically significant

advanced cancer (95%, N = 40), with gynaecological (N = 11), pan-
creatic (N = 6), gastrointestinal (N = 5), thoracic (N = 3) and prostate
cancer (N = 2) being the most frequent categories. N = 13 suffered
from other tumour entities, and N = 2 patients had non-oncological
primary diagnoses. Baseline analysis of the MQOL-R subscales re-
vealed that the patients’ quality of life was rather low in the physi-
cal domain (M = 4.11, SD = 1.85), while the psychological (M = 5.93,
SD = 2.68), spiritual (M = 6.55, SD = 1.98) and social domain (M = 8.53

SD = 2.25) received relatively high ratings. The baseline values of all

study outcomes did not differ significantly between the two study
conditions (all p > 0.05, see Table 1). Statistical tests did not show
any evidence for the presence of potential carryover effects in any

of the four study outcomes regarding the TO-T1 comparisons (all

in the baseline intercepts for well-being, MHR and HFNU. On aver-
age, older patients showed higher well-being (f = 0.05, p = 0.02) and
HFNU (B = 0.33, p = 0.47), and a lower MHR (B = -0.50), p < 0.01).

The subsequent models were adjusted, accordingly. Gender did not

Final model estimation
(TIME x GROUP)

Linear: p = 0.49, SE = 0.35,

p=0.18
Quadratic: p = -0.15,
SE=0.11,p=0.20

Linear: p = -1.00,
SE=0.43,p=0.03*

Quadratic: g = 0.29,
SE=0.12,p = 0.02*

Linear: p = -6.68,
SE=2.15,p<0.01*

Quadratic: g = 4.74,
SE=1.83,p=0.01*

Cubic: p=-0.92,
SE=0.40,p=0.03*

Linear: p = 20.01,
SE=9.70,p = 0.05*
Quadratic: p = -16.94,

SE =8.36,p =0.05

Cubic: = 3.56, SE = 1.83,

p=0.06

p > 0.05). Age as a control variable significantly explained differences
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significantly explain any differences between intercepts or slopes
on any outcome.

Figure 3 shows the predicted values of the final model estimates
for the self-reported and psychobiological study outcomes over time.
Regarding subjective well-being (Figure 3a) and stress (Figure 3b),
both self-report VAS showed the expected U- (or inversely U-) shaped
trajectories over time in the mindfulness condition, indicating that
the intervention initially had a beneficial effect which attenuated to-
wards the end of the recording (T3). The linear (p = 0.03) and qua-
dratic effects (p = 0.02) for stress differed significantly from the CC,
while the improvements in well-being were not statistically superior
(linear: p = 0.18; quadratic: p = 0.20). The strongest within-subjects
improvements on the O to 10 VAS were observed between TO and T2
(i.e. 20 min. after the MI) with a reduction in stress from 4.17 to 3.20
(SMC = -0.46, Cl = -0.78 to —=0.14) and an increase in well-being from
5.82t0 6.52 (SMC = 0.42, Cl = 0.10 to 0.74).

Regarding psychobiological change over time, the trajectories of
MHR and HFNU were best described by cubic trends. As Figure 3c
shows, MHR was significantly reduced after the MI and remained
on a lower level compared with the relatively steady CC trajectory
(linear: p < 0.01; quadratic: p = 0.01, cubic: p = 0.03). The strongest
decline was observed in the pre-MI (TO) to post-MI (T1) comparison,
where MHR dropped from 85.97 to 82.77 beats per minute on aver-
age (SMC = -0.66, Cl = -1.02 to -0.34).

The relative percentage of high-frequent oscillation in heart rate
(HFNU) rose in response to the Ml from 40.21% (TO) to 47.47% (T1,
SMC = 0.35, Cl = 0.03 to 0.66). The linear increase over time was
statistically significant (p = 0.05), and the convergence of trajecto-
ries represented in the higher-order polynomials showed statistical
trends (quadratic: p = 0.05, cubic: p = 0.06).

Sensitivity analysis with the multiply imputed dataset (MULT)
revealed that the hypothesis decisions for well-being, stress and
HFNU were robust with regard to the handling of missing values.
Only the result for MHR differed between the two data handling
strategies, as the linear TIME*CONDITION interaction slightly
failed to reach significance in the MULT data (p = -7.56, SE = 4.02,
p = 0.07).

4 | DISCUSSION

The present study reports the effects of a Ml in palliative care using
a combination of self-report data and psychobiological measures of
autonomic functioning. Overall, findings indicate that the brief and
standardised Ml had a stress-reducing effect, visible in both the sub-

jective experience and cardiovascular regulation.

4.1 | Summary and interpretation of findings

Beneficial effects on heart rate and HRV were most pronounced in
the immediate response from TO (pre-MI) to T1 (post-MI), with small
to medium-sized effects. The reduction in self-rated stress was even
stronger at T2, that is 20 min after completion of the MI. Both results
are consistent with previous findings showing immediate effects of
a 5-min mindful breathing exercise on both distress and heart rate
(Ng et al., 2016). While the positive effect on distress was persistent
10 min after the breathing intervention, the reduction in heart rate
no longer differed to the control condition at that time. Taken to-

gether, these results suggest that Mls can exert a short-term, both
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physiologically and psychologically stress-reducing effect, which
may persist up to 20-30 min in the subjective domain only.

The reported increase in high-frequent HRV (HFNU) at T1 could
be interpreted as a shift towards increased vagal tone or more
parasympathetic activity in response to the MI. While straight-
forward and in line with previous research (Tang et al., 2009;Wu
& Lo, 2008), recent methodological reviews, however, recommend
interpreting normalised and ratio values jointly with the absolute
power in the frequency band (Heathers, 2014). An exploratory
inspection of our data revealed that the absolute high-frequency
power initially decreased from pre-Ml to post-MI (and later in-
creased again), indicating that the increase in HFNU was mainly
driven by a very pronounced decrease in the low-frequency band.
While this does not generally contradict the interpretation of a
shift towards relatively more parasympathetic control over the
heart, Krygier et al. proposed an interesting alternative explana-
tion for this pattern of HRV change (Krygier et al., 2013): that is
the loss of power in the low-frequency band could be associated
with mental effort according to focused, pleasurable attention
or flow experience, which is one of the proposed mechanisms of
mindfulness (Lutz et al., 2008).

We could not find any between-groups effect for self-rated
well-being in our study, which may be attributable to the rather small
magnitude of effects in this study. While changes in well-being were
in the expected direction, the maximum mean improvement of 0.7
points on a VAS may have been too small regarding the limited sta-
tistical power. Additionally, a single mindfulness intervention might
not be sufficient for a notable effect on such a broad outcome as
well-being. While patients’ assessment of distress might specifically
refer to their acute state of being, their assessment of well-being
might include more general cognitive evaluations. Moreover, mind-
fulness is generally seen as a skill to be learned in long-term prac-
tice (Kabat-Zinn, 2003), and measurable effects on well-being may
only occur after a higher number of training sessions. However, even
small changes in well-being could still cause clinically relevant and
meaningful change in patients facing a terminal disease, and the very
brief Ml in this study can be applied cost-efficiently and with low
risks by various healthcare professionals.

Only one patient cancelled the mindfulness session due to high
symptom burden, which is consistent with the low occurrence of ad-
verse effects in other studies (Wong, Chan, Zhang, Lee, & Tsoi, 2018).
Other instances where MIs may not be feasible or indicated in pal-
liative care are rapidly declining or very unsteady physical states,
final stages of a disease or cognitive impairments. The facilitator's
introduction should address acute pain sensations particularly in
body scan meditations and give some ideas on how to deal with the
possible risk of focusing attention on painful body parts (e.g. to re-
main open and non-judgmental with regard to any changes that may
occur). The facilitator should remain physically and mentally present
to anticipate, contain or, if necessary, react flexibly to any sign of
increased symptom burden that may occur during the session. As
the present study applied a pre-recorded mindfulness intervention,

future research might therefore examine live mindfulness exercises
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by trained practitioners in palliative care which might even increase
the beneficial effects of mindfulness found in this study.

4.2 | Limitations

This study faced a number of limitations. First, the interpretation of
results from crossover trials is only valid, if no carryover effects are
present in the data (Wellek & Blettner, 2012), which was the case
in our study. While advantageous from a statistical point of view,
the absence of carryover effects also confirms the limited endur-
ance of effects. If not adequately addressed, carryover effects
can lead to biased results in crossover-trials. However, we initially
chose to use a crossover design rather than a parallel RCT in this
study, as within-subject comparisons were reported to provide
better experimental control in psychobiological data (Quintana &
Heathers, 2014). Moreover, crossover designs require a lower total
number of subjects as they offer more statistical power than parallel
RCTs, which is an enormous advantage in palliative care research
(Wellek & Blettner, 2012). Second, the use of a PPG sensor for the
physiological recordings led to a higher number of movement arte-
facts and lower precision than the use of electrocardiogram (Singh,
Moneghetti, Christle, Hadley, Plews, et al., 2018). However, PPG re-
cordings showed to produce valid estimates particularly in resting
state positions (Heathers, Fink, Kuhnert, & de Rosnay, 2014;Schafer
& Vagedes, 2013) and are preferable with regard to measurement
distress in vulnerable patient populations such as in palliative care
(Warth, Kessler, Hillecke, & Bardenheuer, 2016). Third, missing data
are a frequent methodological challenge in palliative care research
(Preston et al., 2013). In the present study, we used two data imputa-
tion methods to investigate the robustness of results. While statisti-
cal decisions were equal for three of four reported outcomes, the
deviating findings on MHR emphasise that conclusions need to be

drawn cautiously.

5 | CONCLUSIONS

The present study found evidence for a stress-reducing effect of a
brief and standardised Ml for use in palliative care, both on a psycho-
logical and physiological level. Although the magnitude of effects
was rather small, offering mindfulness-based interventions might
be a useful and effective adjunct treatment not only for early-stage
cancer patients, but also for advanced and terminal illnesses. Future
studies may overcome the reported limitations of a single mindful-
ness intervention by testing whether higher doses (e.g. three or four
sessions on consecutive days) might be able to improve patient well-
being. Considering the high acceptance, low risk and ease of use,
the present intervention can be applied by various healthcare pro-
fessionals, including palliative care nurses, clinical psychologists or
psychotherapists, and other therapists that are experienced in pro-
viding psychosocial palliative care and that received training in the

principles of mindfulness.

85UB017 SUOWWOD 8AIe.D 3|gedljdde ayy Aq pausenob afe se[ole YO ‘8sn JO Sa|N. 10j Aeiq1T 8UIUO 8|1 UO (SO IPUOD-PUE-SWBIWI0D" A8 1M Ae.q Ul [UO//:SdnL) SUORIPUOD pue SWie | 8Ly 88S *[7202/80/6T] U ARiqiT8ulluO AB]IM ‘WBYULRIN %01 IqIasTRISBAIUN AQ 6vZET 908/TTTT'OT/I0P/LI00 48| IM AleIq el juo//Sdny Woly pepeojumod ‘v ‘0202 ‘vSEZS9ET



WARTH ET AL.

8 of 10

ACKNOWLEDGEMENTS
We would like to thank Jana Hillie, B.Sc., and Natalie Hess, B.Sc.,
who supported this study in the acquisition and management of data

and in the review of literature.

CONFLICT OF INTEREST
None.

ORCID

Marco Warth https://orcid.org/0000-0003-3277-5516

REFERENCES

Beng, T. S., Jie, H. W., Yan, L. H., Ni, C. X, Capelle, D. P, Yee, A, ...
Loong, L. C. (2019). The Effect of 20-minute mindful breathing on
the perception of suffering and changes in bispectral index score
in palliative care patients: A randomized controlled study. American
Journal of Hospice and Palliative Care, 36(6), 478-484. https://doi.
org/10.1177/1049909118812860

Breitbart, W., Rosenfeld, B., Gibson, C., Pessin, H., Poppito, S., Nelson,
C., ... Olden, M. (2010). Meaning-centered group psychotherapy for
patients with advanced cancer: A pilot randomized controlled trial.
Psycho-Oncology, 19(1), 21-28. https://doi.org/10.1002/pon.1556

Caraceni, A., Cherny, N., Fainsinger, R., Kaasa, S., Poulain, P., Radbruch,
L., & De Conno, F. (2002). Pain measurement tools and methods
in clinical research in palliative care: Recommendations of an ex-
pert working group of the European Association of Palliative Care.
Journal of Pain and Symptom Management, 23(3), 239-255. Retrieved
from http://www.ncbi.nlm.nih.gov/pubmed/11888722. https://doi.
org/10.1016/50885-3924(01)00409-2

Chambers, S. K., Occhipinti, S., Foley, E., Clutton, S., Legg, M., Berry,
M., ... Smith, D. P. (2017). Mindfulness-based cognitive therapy in
advanced prostate cancer: A randomized controlled trial. Journal
of Clinical Oncology, 35(3), 291-297. https://doi.org/10.1200/
JCO.2016.68.8788

Chiesa, A., & Serretti, A. (2011). Mindfulness based cognitive therapy
for psychiatric disorders: A systematic review and meta-analysis.
Psychiatry Research, 187(3), 441-453. https://doi.org/10.1016/j.
psychres.2010.08.011

Chochinov, H. M., Kristjanson, L. J., Breitbart, W., McClement, S.,
Hack, T. F., Hassard, T., & Harlos, M. (2011). Effect of dignity ther-
apy on distress and end-of-life experience in terminally ill patients:
A randomised controlled trial. The Lancet Oncology, 12(8), 753-762.
https://doi.org/10.1016/s1470-2045(11)70153-x

Cillessen, L., Johannsen, M., Speckens, A. E. M., & Zachariae, R. (2019).
Mindfulness-based interventions for psychological and physical
health outcomes in cancer patients and survivors: A systematic
review and meta-analysis of randomized controlled trials. Psycho-
Oncology, 28(12), 2257-2269. https://doi.org/10.1002/pon.5214

Cohen, J. (1992). A power primer. Psychological Bulletin, 112(1), 155-159.
Retrieved from http://www.ncbi.nlm.nih.gov/pubmed/19565683.
https://doi.org/10.1037/0033-2909.112.1.155

Cohen, S. R., Sawatzky, R., Russell, L. B., Shahidi, J., Heyland, D. K., &
Gadermann, A. M. (2017). Measuring the quality of life of people
at the end of life: The McGill quality of life questionnaire-revised.
Palliative Medicine, 31(2), 120-129. https://doi.org/10.1177/02692
16316659603

Dusek, J. A., & Benson, H. (2009). Mind-body medicine: A model of the
comparative clinical impact of the acute stress and relaxation re-
sponses. Minnesota Medicine, 92(5), 47-50. Retrieved from http://
www.ncbi.nlm.nih.gov/pubmed/19552264.

Eyles, C., Leydon, G. M., Hoffman, C. J., Copson, E. R., Prescott,
P., Chorozoglou, M., & Lewith, G. (2015). Mindfulness for the

self-management of fatigue, anxiety, and depression in women
with metastatic breast cancer: A mixed methods feasibility
study. Integrative Cancer Therapies, 14(1), 42-56. https://doi.
org/10.1177/1534735414546567

Faul, F., Erdfelder, E., Lang, A.-G., & Buchner, A. (2007). G*Power 3: A
flexible statistical power analysis program for the social, behavioral,
and biomedical sciences. Behavior Research Methods, 39(2), 175-191.
https://doi.org/10.3758/BF03193146

Grossman, P.,, Niemann, L., Schmidt, S., & Walach, H. (2004).
Mindfulness-based stress reduction and health benefits. Journal
of Psychosomatic Research, 57(1), 35-43. https://doi.org/10.1016/
s0022-3999(03)00573-7

Grossman, P., Tiefenthaler-Gilmer, U., Raysz, A., & Kesper, U. (2007).
Mindfulness training as an intervention for fibromyalgia: Evidence
of postintervention and 3-year follow-up benefits in well-being.
Psychotherapy and Psychosomatics, 76(4), 226-233. https://doi.
org/10.1159/000101501

Gu, J., Strauss, C., Bond, R., & Cavanagh, K. (2015). How do mindful-
ness-based cognitive therapy and mindfulness-based stress reduc-
tion improve mental health and wellbeing? A systematic review and
meta-analysis of mediation studies. Clinical Psychology Review, 37,
1-12. https://doi.org/10.1016/j.cpr.2015.01.006

Haller, H., Winkler, M. M., Klose, P., Dobos, G., Kummel, S., & Cramer,
H. (2017). Mindfulness-based interventions for women with breast
cancer: An updated systematic review and meta-analysis. Acta
Oncologica, 56(12), 1665-1676. https://doi.org/10.1080/02841
86X.2017.1342862

Hearn, J., & Higginson, I. J. (1998). Do specialist palliative care teams im-
prove outcomesfor cancer patients? A systematic literature review.
Palliative Medicine, 12, 317-332. https://doi.org/10.1191/02692
1698676226729

Heathers, J. A. (2014). Everything Hertz: Methodological issues in short-
term frequency-domain HRV. Frontiers in Physiology, 5, 177. https://
doi.org/10.3389/fphys.2014.00177

Heathers, J. A, Fink, E., Kuhnert, R. L., & de Rosnay, M. (2014). Blood
volume pulse (BVP) derived vagal tone (VT) between 5 and 7 years
of age: A methodological investigation of measurement and longitu-
dinal stability. Developmental Psychobiology, 56(1), 23-35. https://doi.
org/10.1002/dev.21088

Huang,H.P.,He,M.,Wang, H.Y.,&Zhou, M. (2016). A meta-analysis of the
benefits of mindfulness-based stress reduction (MBSR) on psycho-
logical function among breast cancer (BC) survivors. Breast Cancer,
23(4), 568-576. https://doi.org/10.1007/s12282-015-0604-0

Kabat-Zinn, J. (1994). Wherever you 3o, there you are: Mindfulness medita-
tion in everyday life. New York: Hyperion Books.

Kabat-Zinn, J. (2003). Mindfulness-based interventions in context: Past,
present, and future. Clinical Psychology-Science and Practice, 10(2),
144-156. https://doi.org/10.1093/clipsy/bpg016

Kabat-Zinn, J., & Kesper-Grossman, U. (1999). Stressbewdiltigung durch die
Praxis der Achtsamkeit. Freiburg: Arbor.

Khoo, E.-L., Small, R., Cheng, W., Hatchard, T., Glynn, B., Rice, D. B, ...
Poulin, P. A. (2019). Comparative evaluation of group-based mind-
fulness-based stress reduction and cognitive behavioural therapy for
the treatment and management of chronic pain: A systematic review
and network meta-analysis. Evid Based Ment Health, 22(1), 26-35.
https://doi.org/10.1136/ebmental-2018-300062

Khoury, B., Lecomte, T., Fortin, G., Masse, M., Therien, P., Bouchard, V,, ...
Hofmann, S. G. (2013). Mindfulness-based therapy: A comprehensive
meta-analysis. Clinical Psychology Review, 33(6), 763-771. https://doi.
org/10.1016/j.cpr.2013.05.005

Klainin-Yobas, P., Cho, M. A., & Creedy, D. (2012). Efficacy of mindful-
ness-based interventions on depressive symptoms among people
with mental disorders: A meta-analysis. International Journal of
Nursing Studies, 49(1), 109-121. https://doi.org/10.1016/j.ijnur
stu.2011.08.014

85UB017 SUOWWOD 8AIe.D 3|gedljdde ayy Aq pausenob afe se[ole YO ‘8sn JO Sa|N. 10j Aeiq1T 8UIUO 8|1 UO (SO IPUOD-PUE-SWBIWI0D" A8 1M Ae.q Ul [UO//:SdnL) SUORIPUOD pue SWie | 8Ly 88S *[7202/80/6T] U ARiqiT8ulluO AB]IM ‘WBYULRIN %01 IqIasTRISBAIUN AQ 6vZET 908/TTTT'OT/I0P/LI00 48| IM AleIq el juo//Sdny Woly pepeojumod ‘v ‘0202 ‘vSEZS9ET


https://orcid.org/0000-0003-3277-5516
https://orcid.org/0000-0003-3277-5516
https://doi.org/10.1177/1049909118812860
https://doi.org/10.1177/1049909118812860
https://doi.org/10.1002/pon.1556
http://www.ncbi.nlm.nih.gov/pubmed/11888722
https://doi.org/10.1016/S0885-3924(01)00409-2
https://doi.org/10.1016/S0885-3924(01)00409-2
https://doi.org/10.1200/JCO.2016.68.8788
https://doi.org/10.1200/JCO.2016.68.8788
https://doi.org/10.1016/j.psychres.2010.08.011
https://doi.org/10.1016/j.psychres.2010.08.011
https://doi.org/10.1016/s1470-2045(11)70153-x
https://doi.org/10.1002/pon.5214
http://www.ncbi.nlm.nih.gov/pubmed/19565683
https://doi.org/10.1037/0033-2909.112.1.155
https://doi.org/10.1177/0269216316659603
https://doi.org/10.1177/0269216316659603
http://www.ncbi.nlm.nih.gov/pubmed/19552264
http://www.ncbi.nlm.nih.gov/pubmed/19552264
https://doi.org/10.1177/1534735414546567
https://doi.org/10.1177/1534735414546567
https://doi.org/10.3758/BF03193146
https://doi.org/10.1016/s0022-3999(03)00573-7
https://doi.org/10.1016/s0022-3999(03)00573-7
https://doi.org/10.1159/000101501
https://doi.org/10.1159/000101501
https://doi.org/10.1016/j.cpr.2015.01.006
https://doi.org/10.1080/0284186X.2017.1342862
https://doi.org/10.1080/0284186X.2017.1342862
https://doi.org/10.1191/026921698676226729
https://doi.org/10.1191/026921698676226729
https://doi.org/10.3389/fphys.2014.00177
https://doi.org/10.3389/fphys.2014.00177
https://doi.org/10.1002/dev.21088
https://doi.org/10.1002/dev.21088
https://doi.org/10.1007/s12282-015-0604-0
https://doi.org/10.1093/clipsy/bpg016
https://doi.org/10.1136/ebmental-2018-300062
https://doi.org/10.1016/j.cpr.2013.05.005
https://doi.org/10.1016/j.cpr.2013.05.005
https://doi.org/10.1016/j.ijnurstu.2011.08.014
https://doi.org/10.1016/j.ijnurstu.2011.08.014

WARTH ET AL.

Krygier, J. R., Heathers, J. A. J., Shahrestani, S., Abbott, M., Gross,
J. )., & Kemp, A. H. (2013). Mindfulness meditation, well-being,
and heart rate variability: A preliminary investigation into the
impact of intensive Vipassana meditation. International Journal of
Psychophysiology, 89(3), 305-313. https://doi.org/10.1016/].ijpsy
cho0.2013.06.017

Kwan, C. W. M., Chan, C. W. H., & Choi, K. C. (2019). The effectiveness
of a nurse-led short term life review intervention in enhancing the
spiritual and psychological well-being of people receiving palliative
care: A mixed method study. International Journal of Nursing Studies,
91, 134-143. https://doi.org/10.1016/j.ijnurstu.2018.12.007

Latorraca, C. O. C., Martimbianco, A. L. C., Pachito, D. V., Pacheco,
R. L., & Riera, R. (2017). Mindfulness for palliative care patients.
Systematic review. International Journal of Clinical Practice, 71(12),
e13034. https://doi.org/10.1111/ijcp.13034

Ledesma, D., & Kumano, H. (2009). Mindfulness-based stress reduc-
tion and cancer: A meta-analysis. Psycho-Oncology, 18(6), 571-579.
https://doi.org/10.1002/pon.1400

Lutfi, M. F.,, & Sukkar, M. Y. (2011). The effect of gender on heart rate
variability in asthmatic and normal healthy adults. International
Journal of Health Sciences (Qassim), 5(2), 146-154. Retrieved from
http://www.ncbi.nlm.nih.gov/pubmed/23267292

Lutz, A., Slagter, H. A., Dunne, J. D., & Davidson, R. J. (2008). Attention
regulation and monitoring in meditation. Trends Cogn Sci, 12(4), 163-
169. https://doi.org/10.1016/].tics.2008.01.005

Morris, S. B., & DeShon, R. P. (2002). Combining effect size estimates
in meta-analysis with repeated measures and independent-groups
designs. Psychological Methods, 7(1), 105-125. https://doi.
org/10.1037/1082-989x.7.1.105

Mount, B. M. (1976). The problem of caring for the dying in a general hos-
pital; the palliative care unit as a possible solution. Canadian Medical
Association Journal, 115(2), 119-121. Retrieved from https://www.
ncbi.nIm.nih.gov/pubmed/58708

Ng, C. G, Lai, K. T., Tan, S. B., Sulaiman, A. H., & Zainal, N. Z. (2016). The
Effect of 5 minutes of mindful breathing to the perception of dis-
tress and physiological responses in palliative care cancer patients:
A randomized controlled study. Journal of Palliative Medicine, 19(9),
917-924. https://doi.org/10.1089/jpm.2016.0046

Ngamkham, S., Holden, J. E., & Smith, E. L. (2019). A systematic review:
Mindfulness intervention for cancer-related pain. Asia-Pacific Journal
of Oncology Nursing, 6(2), 161-169. https://doi.org/10.4103/apjon.
apjon_67_18

Preston, N. J.,, Fayers, P., Walters, S. J., Pilling, M., Grande, G. E., Short,
V., ... Todd, C. J. (2013). Recommendations for managing missing
data, attrition and response shift in palliative and end-of-life care
research: Part of the MORECare research method guidance on
statistical issues. Palliative Medicine, 27(10), 899-907. https://doi.
org/10.1177/0269216313486952

Quintana, D. S., & Heathers, J. A. J. (2014). Considerations in the assess-
ment of heart rate variability in biobehavioral research. Frontiers in
Psychology, 5, 805.

Raudenbush, S. W., Bryk, A. S., & Congdon, S. (2011). HLM 7 for windows
[computer software]. Skokie, IL: Scientific software international.
Sanada, K., Alda Diez, M., Salas Valero, M., Pérez-Yus, M. C., Demarzo,

M. M. P., Montero-Marin, J., ... Garcia-Campayo, J. (2017). Effects
of mindfulness-based interventions on biomarkers in healthy and
cancer populations: A systematic review. BMC Complementary and
Alternative Medicine, 17(1), 125. https://doi.org/10.1186/51290

6-017-1638-y

Scales, D. C., & Adhikari, N. K. (2005). Maintaining allocation conceal-
ment: Following your SNOSE. Journal of Critical Care, 20(2), 191-193.
https://doi.org/10.1016/j.jcrc.2005.05.002

Schafer, A., & Vagedes, J. (2013). How accurate is pulse rate variability
as an estimate of heart rate variability? A review on studies compar-
ing photoplethysmographic technology with an electrocardiogram.

_Wl LEYm

International Journal of Cardiology, 166(1), 15-29. https://doi.
org/10.1016/j.ijcard.2012.03.119

Schell, L. K., Monsef, |., Wockel, A., & Skoetz, N. (2019). Mindfulness-
based stress reduction for women diagnosed with breast cancer.
Cochrane Database Systematic Review, 3, CD011518. https://doi.
org/10.1002/14651858.CD011518.pub2

Segal, Z. V., & Walsh, K. M. (2016). Mindfulness-based cognitive ther-
apy for residual depressive symptoms and relapse prophylaxis.
Current Opinion in Psychiatry, 29(1), 7-12. https://doi.org/10.1097/
YCO0.0000000000000216

Shaw, J. M., Sekelja, N., Frasca, D., Dhillon, H. M., & Price, M. A. (2018).
Being mindful of mindfulness interventions in cancer: A systematic
review of intervention reporting and study methodology. Psycho-
Oncology, 27(4), 1162-1171. https://doi.org/10.1002/pon.4651

Shennan, C., Payne, S., & Fenlon, D. (2011). What is the evidence for
the use of mindfulness-based interventions in cancer care? A Review.
Psycho-oncology, 20(7), 681-697. https://doi.org/10.1002/pon.1819

Singh, N., Moneghetti, K. J., Christle, J. W., Hadley, D., Froelicher, V., & Plews,
D. (2018). Heart rate variability: An old metric with new meaning in the
Era of using mHealth technologies for health and exercise training guid-
ance. Part Two: Prognosis and Training. Arrhythmia & Electrophysiology
Review, 7(4), 247-255. https://doi.org/10.15420/aer.2018.30.2

Singh, N., Moneghetti, K. J., Christle, J. W., Hadley, D., Plews, D., &
Froelicher, V. (2018). Heart rate variability: An old metric with new
meaning in the Era of using mHealth technologies for health and
exercise training guidance. Part One: Physiology and Methods.
Arrhythm Electrophysiol Rev, 7(3), 193-198. https://doi.org/10.15420
/aer.2018.27.2

Stiel, S., Psych, D., Kues, K., Krumm, N., Radbruch, L., & Elsner, F. (2011).
Assessment of quality of life in patients receiving palliative care:
Comparison of measurement tools and single item on subjective
well-being. Journal of Palliative Medicine, 14(5), 599-606. https://doi.
org/10.1089/jpm.2010.0473

Tang, Y.-Y.,, Ma, Y., Fan, Y., Feng, H., Wang, J., Feng, S., ... Fan, M. (2009).
Central and autonomic nervous system interaction is altered by
short-term meditation. Proceedings of the National Academy of
Sciences of the United States of America, 106(22), 8865-8870. https://
doi.org/10.1073/pnas.0904031106

Tarvainen, M. P, Niskanen, J. P, Lipponen, J. A., Ranta-Aho, P. O., &
Karjalainen, P. A. (2014). Kubios HRV-heart rate variability analysis
software. Computer Methods and Programs in Biomedicine, 113(1),
210-220. https://doi.org/10.1016/j.cmpb.2013.07.024

Tate, K. J., Newbury-Birch, D., & McGeechan, G. J. (2018). A systematic
review of qualitative evidence of cancer patients' attitudes to mind-
fulness. European Journal of Cancer Care (English Language Edition),
27(2), €12783. https://doi.org/10.1111/ecc.12783

Tsang, S. C., Mok, E. S, Lam, S. C., & Lee, J. K. (2012). The benefit of
mindfulness-based stress reduction to patients with terminal can-
cer. Journal of Clinical Nursing, 21(17-18), 2690-2696. https://doi.
org/10.1111/j.1365-2702.2012.04111.x

van den Hurk, D. G., Schellekens, M. P., Molema, J., Speckens, A. E., &
van der Drift, M. A. (2015). Mindfulness-Based Stress reduction for
lung cancer patients and their partners: Results of a mixed meth-
ods pilot study. Palliative Medicine, 29(7), 652-660. https://doi.
org/10.1177/0269216315572720

Viechtbauer, W. (2007). Confidence intervals for the amount of hetero-
geneity in meta-analysis. Statistics in Medicine, 26(1), 37-52. https://
doi.org/10.1002/sim.2514

von Blanckenburg, P., & Leppin, N. (2018). Psychological interventions in
palliative care. Current Opinion in Psychiatry, 31(5), 389-395. https://
doi.org/10.1097/YC0O.0000000000000441

Voss, A., Schroeder, R., Heitmann, A., Peters, A., & Perz, S. (2015). Short-
term heart rate variability - influence of gender and age in healthy sub-
jects. PLoS ONE, 10(3), e0118308. https://doi.org/10.1371/journal.
pone.0118308

85UB017 SUOWWOD 8AIe.D 3|gedljdde ayy Aq pausenob afe se[ole YO ‘8sn JO Sa|N. 10j Aeiq1T 8UIUO 8|1 UO (SO IPUOD-PUE-SWBIWI0D" A8 1M Ae.q Ul [UO//:SdnL) SUORIPUOD pue SWie | 8Ly 88S *[7202/80/6T] U ARiqiT8ulluO AB]IM ‘WBYULRIN %01 IqIasTRISBAIUN AQ 6vZET 908/TTTT'OT/I0P/LI00 48| IM AleIq el juo//Sdny Woly pepeojumod ‘v ‘0202 ‘vSEZS9ET


https://doi.org/10.1016/j.ijpsycho.2013.06.017
https://doi.org/10.1016/j.ijpsycho.2013.06.017
https://doi.org/10.1016/j.ijnurstu.2018.12.007
https://doi.org/10.1111/ijcp.13034
https://doi.org/10.1002/pon.1400
http://www.ncbi.nlm.nih.gov/pubmed/23267292
https://doi.org/10.1016/j.tics.2008.01.005
https://doi.org/10.1037/1082-989x.7.1.105
https://doi.org/10.1037/1082-989x.7.1.105
https://www.ncbi.nlm.nih.gov/pubmed/58708
https://www.ncbi.nlm.nih.gov/pubmed/58708
https://doi.org/10.1089/jpm.2016.0046
https://doi.org/10.4103/apjon.apjon_67_18
https://doi.org/10.4103/apjon.apjon_67_18
https://doi.org/10.1177/0269216313486952
https://doi.org/10.1177/0269216313486952
https://doi.org/10.1186/s12906-017-1638-y
https://doi.org/10.1186/s12906-017-1638-y
https://doi.org/10.1016/j.jcrc.2005.05.002
https://doi.org/10.1016/j.ijcard.2012.03.119
https://doi.org/10.1016/j.ijcard.2012.03.119
https://doi.org/10.1002/14651858.CD011518.pub2
https://doi.org/10.1002/14651858.CD011518.pub2
https://doi.org/10.1097/YCO.0000000000000216
https://doi.org/10.1097/YCO.0000000000000216
https://doi.org/10.1002/pon.4651
https://doi.org/10.1002/pon.1819
https://doi.org/10.15420/aer.2018.30.2
https://doi.org/10.15420/aer.2018.27.2
https://doi.org/10.15420/aer.2018.27.2
https://doi.org/10.1089/jpm.2010.0473
https://doi.org/10.1089/jpm.2010.0473
https://doi.org/10.1073/pnas.0904031106
https://doi.org/10.1073/pnas.0904031106
https://doi.org/10.1016/j.cmpb.2013.07.024
https://doi.org/10.1111/ecc.12783
https://doi.org/10.1111/j.1365-2702.2012.04111.x
https://doi.org/10.1111/j.1365-2702.2012.04111.x
https://doi.org/10.1177/0269216315572720
https://doi.org/10.1177/0269216315572720
https://doi.org/10.1002/sim.2514
https://doi.org/10.1002/sim.2514
https://doi.org/10.1097/YCO.0000000000000441
https://doi.org/10.1097/YCO.0000000000000441
https://doi.org/10.1371/journal.pone.0118308
https://doi.org/10.1371/journal.pone.0118308

WARTH ET AL.

0 of 10

Wang, C. W., Chow, A. Y., & Chan, C. L. (2017). The effects of life re-
view interventions on spiritual well-being, psychological distress,
and quality of life in patients with terminal or advanced cancer: A
systematic review and meta-analysis of randomized controlled trials.
Palliative Medicine, 31(10), 883-894. https://doi.org/10.1177/02692
16317705101

Warth, M., KeBler, J., Hillecke, S. H. T. K., & Bardenheuer, H. J. (2016). In
Reply. Dtsch Arztebl Int, 113(21), 374. https://doi.org/10.3238/arzte
bl.2016.0374b

Warth, M., Kessler, J., Hillecke, T. K., & Bardenheuer, H. J. (2015). Music
therapy in palliative care - A randomized controlled trial to evalu-
ate effects on relaxation. Deutsches Arzteblatt International, 112(46),
788-794. https://doi.org/10.3238/arztebl.2015.0788

Warth, M., Kessler, J., Hillecke, T. K., & Bardenheuer, H. J. (2016).
Trajectories of terminally Il patients' cardiovascular response to re-
ceptive music therapy in palliative care. Journal of Pain and Symptom
Management, 52(2), 196-204. https://doi.org/10.1016/j.jpain
symman.2016.01.008

Warth, M., Kessler, J., Koehler, F., Aguilar-Raab, C., Bardenheuer, H. J.,
& Ditzen, B. (2019). Brief psychosocial interventions improve qual-
ity of life of patients receiving palliative care: A systematic review
and meta-analysis. Palliative Medicine, 33(3), 332-345. https://doi.
org/10.1177/0269216318818011

Warth, M., Koehler, F., Weber, M., Bardenheuer, H. J., Ditzen, B., &
Kessler, J. (2019). "Song of Life (SOL)" study protocol: A multicenter,
randomized trial on the emotional, spiritual, and psychobiological ef-
fects of music therapy in palliative care. BMC Palliative Care, 18(1), 14.
https://doi.org/10.1186/512904-019-0397-6

Wellek, S., & Blettner, M. (2012). On the proper use of the crossover
design in clinical trials: Part 18 of a series on evaluation of scientific
publications. Deutsches Arzteblatt International, 109(15), 276-281.
https://doi.org/10.3238/arztebl.2012.0276

Wong, S. Y. S., Chan, J. Y. C., Zhang, D,, Lee, E. K. P,, & Tsoi, K. K. F.
(2018). The safety of mindfulness-based interventions: A systematic
review of randomized controlled trials. Mindfulness, 9(5), 1344-1357.
https://doi.org/10.1007/5s12671-018-0897-0

World Health Organization (2015). WHO Definition of Palliative Care.
Retrieved from http://www.who.int/cancer/palliative/definition/en.

Wu, S. D., & Lo, P. C. (2008). Inward-attention meditation increases
parasympathetic activity: A study based on heart rate variability.
Biomedical Research (Tokyo, Japan), 29(5), 245-250. Retrieved from
https://www.ncbi.nlm.nih.gov/pubmed/18997439. https://doi.
org/10.2220/biomedres.29.245

Zhang, J., Xu, R., Wang, B., & Wang, J. (2016). Effects of mindful-
ness-based therapy for patients with breast cancer: A systematic
review and meta-analysis. Complementary Therapies in Medicine, 26,
1-10. https://doi.org/10.1016/j.ctim.2016.02.012

Zhang, Q., Zhao, H., & Zheng, Y. (2019). Effectiveness of mindful-
ness-based stress reduction (MBSR) on symptom variables and
health-related quality of life in breast cancer patients-a systematic
review and meta-analysis. Supportive Care in Cancer, 27(3), 771-781.
https://doi.org/10.1007/s00520-018-4570-x

Zhang, Z. (2016). Multiple imputation for time series data with Amelia
package. Annals of Translational Medicine, 4(3), 56. https://doi.
org/10.3978/j.issn.2305-5839.2015.12.60

Zimmermann, F. F., Burrell, B., & Jordan, J. (2018). The acceptability and
potential benefits of mindfulness-based interventions in improving
psychological well-being for adults with advanced cancer: A system-
atic review. Complementary Therapies in Clinical Practice, 30, 68-78.
https://doi.org/10.1016/j.ctcp.2017.12.014

How to cite this article: Warth M, Koehler F, Aguilar-Raab C,
Bardenheuer HJ, Ditzen B, Kessler J. Stress-reducing effects
of a brief mindfulness intervention in palliative care: Results
from a randomised, crossover study. Eur J Cancer Care.
2020;29:€13249. https://doi.org/10.1111/ecc.13249

85UB017 SUOWWOD 8AIe.D 3|gedljdde ayy Aq pausenob afe se[ole YO ‘8sn JO Sa|N. 10j Aeiq1T 8UIUO 8|1 UO (SO IPUOD-PUE-SWBIWI0D" A8 1M Ae.q Ul [UO//:SdnL) SUORIPUOD pue SWie | 8Ly 88S *[7202/80/6T] U ARiqiT8ulluO AB]IM ‘WBYULRIN %01 IqIasTRISBAIUN AQ 6vZET 908/TTTT'OT/I0P/LI00 48| IM AleIq el juo//Sdny Woly pepeojumod ‘v ‘0202 ‘vSEZS9ET


https://doi.org/10.1177/0269216317705101
https://doi.org/10.1177/0269216317705101
https://doi.org/10.3238/arztebl.2016.0374b
https://doi.org/10.3238/arztebl.2016.0374b
https://doi.org/10.3238/arztebl.2015.0788
https://doi.org/10.1016/j.jpainsymman.2016.01.008
https://doi.org/10.1016/j.jpainsymman.2016.01.008
https://doi.org/10.1177/0269216318818011
https://doi.org/10.1177/0269216318818011
https://doi.org/10.1186/s12904-019-0397-6
https://doi.org/10.3238/arztebl.2012.0276
https://doi.org/10.1007/s12671-018-0897-0
http://www.who.int/cancer/palliative/definition/en
https://www.ncbi.nlm.nih.gov/pubmed/18997439
https://doi.org/10.2220/biomedres.29.245
https://doi.org/10.2220/biomedres.29.245
https://doi.org/10.1016/j.ctim.2016.02.012
https://doi.org/10.1007/s00520-018-4570-x
https://doi.org/10.3978/j.issn.2305-5839.2015.12.60
https://doi.org/10.3978/j.issn.2305-5839.2015.12.60
https://doi.org/10.1016/j.ctcp.2017.12.014
https://doi.org/10.1111/ecc.13249

