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Abstract

Objectives: The aim of the present study was to assess, through a pilot randomised controlled trial, the feasibility and
efficacy of a mindfulness-based intervention in oncology (MBIO) with Portuguese cancer patients, considering that
such kind of interventions can be conditioned by cultural factors and that most studies have been carried out in coun-
tries with a different ethos.

Methods: A Portuguese version of an eight-week MBIO was delivered to 26 ambulatory cancer patients, aged between
46 and 64 years, attending two hospital centres in Portugal. Patients’ health-related quality of life (QoL) and mindfulness
processes were assessed before (T1), just after (T2), and 12 weeks following the programme (T3), with self-reported
measures, using validated Portuguese versions of two scales: the European Organization for Research and Treatment of
Cancer Quality of Life Questionnaire-Core 30 and the Mindful Attention Awareness Scale.

Results: At T2, the attrition rate was null for the intervention group and 36% for the control group. Compared to controls
and in reference to base-line (T1), participants in the intervention group had significantly (p < 0.05) improved (a) QoL
function score at T2, and (b) QoL global health status, total score and symptom score at T3. Mindfulness approached a
significant (p = 0.12) positive change at T2.

Conclusion: Overall, findings indicate that MBIOs may be feasible and effective in a Portuguese sample, opening up
perspectives for larger scale studies, with more representative samples of the Portuguese population.
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2 Cancer recovery, mindfulness-based intervention and Portuguese sample

Introduction

In the last 35 years, several programmes have been devel-
oped based on mindfulness, a key-concept in some ancient
Eastern philosophies that can be defined as “the awareness
that emerges through paying attention on purpose, in the
present moment, and non-judgmentally to the unfolding
of experience moment by moment” [1]. Such programmes
have been applied in a wide range of conditions (stress,
pain, depression, anxiety, relationship problems, psycho-
sis, eating disorders, personality disorders, cancer), popu-
lations (children, adolescents, adults, couples) and settings
(outpatient, inpatient, medical, mental health, prisons,
workplace) [2]. The most investigated programmes are
the Mindfulness-Based Stress Reduction (MBSR), initially
used with chronic pain [3, 4] and the Mindfulness-Based
Cognitive Therapy (MBCT), MBSR’s next-of-kin, initially
developed for depression [5].

There is a considerable amount of published research
and in the last five years the value of Mindfulness-Based
Interventions (MBIs) has been systematically confirmed
by meta-analyses. A comprehensive review of the effects
of MBIs in a wide range of clinical and non-clinical popu-
lations, encompassing 209 studies and 12415 participants
of both genders and diverse ages, was recently published
[6]. In general, the studies reviewed showed that MBIs
are effective in a variety of psychological problems, being
especially effective for reducing anxiety, depression and
stress. Effect size (ES) estimates (Hedge’s g) showed a val-
ue of g = 0.53 for controlled studies, which may be con-
sidered moderate (we follow Cohen [7], who suggested
that d = 0.2 can be considered a 'small' ES, 0.5 represents
a 'medium’ ES size and 0.8 a 'large' ES). The attrition rate
(16%) was smaller than usually obtained in cognitive and
behavioural studies (22%), suggesting a higher commit-
ment by MBIs participants [6].

Although most of the studies considered in that me-
ta-analyses revealed a positive and strong correlation be-
tween mindfulness levels and clinical outcomes, some
limitations should also be considered: mindfulness was
measured only in 45% of the studies; little information has
been provided about clinical moderators, namely the thera-
pist’s training and experience in mindfulness; intervention
duration and time length of home practice assignments
were not consistently correlated with the efficacy of the
MBIs, meaning that better efficacy predictors are needed.

Considering MBIs in Oncology (MBIOs), several stud-
ies have been dedicated to explore its effectiveness. MBIs
cultivate useful skills for coping with a variety of difficul-
ties—emotional distress, physical symptoms—and have
been shown to be beneficial relative to common symp-
toms associated with cancer and its treatment, and there-
fore are likely to help cancer patients improving their psy-
chosocial well-being [8]. In general, results point to the
efficacy of MBIOs in several clinical outcomes, with small
to medium ESs. Some studies concluded that it is through

increasing mindfulness that MBIOs increase psychologi-
cal well-being [9-12]. Some of those studies report ESs
ranging from 0.52 to 0.77.

Even if most of the studies regarding MBIOs reveal a
significant positive correlation between mindfulness levels
and clinical outcomes in cancer patients, several meta-anal-
yses also highlight some critical points in the research: the
need for more follow-up data to assess long-term effects
[13, 14]; the shortage of information regarding cancer stag-
ing after the intervention, patients’ commitment to home
assignments or details about the intervention like styles of
implementation or therapists’ qualifications and experience
with mindfulness [15]; several possible biases confounding
efficacy results, namely expectancy bias, treatment length
or study quality, although it was also highlighted that the
effects are larger than could be expected from a psycholog-
ical placebo, and are maintained after a median 12-week
period [16]. From a clinical point of view limitations have
been referred related with heterogeneity of cancer types,
staging and status, insufficient information and reporting
on treatments and no assessment of patients’ emotional en-
gagement and adherence to the intervention [17].

Furthermore, it has been noted that most participants
in the selected studies were highly educated Caucasians and
that their attitudes towards the programme, like adherence
or length of practice time, may have influenced their im-
provement in mental health [18]. In contrast, a study with
multi-ethnic, low-income women revealed a very high at-
trition rate [19]. These studies raise the question of cultur-
al factors conditioning the effectiveness of MBIOs.

The issue of cultural-specific factors is particularly im-
portant if we consider that MBIs have roots on Eastern
spiritual (especially Buddhist) traditions and this will influ-
ence the perception of their usefulness in Western coun-
tries (the so-called ‘meaning effect’). Moreover, considering
that MBIs have foundations in Eastern traditions, “con-
cerns may arise that MBIs practices might be antithetical
to Christian religious beliefs” [20]. Such cultural issue has
been addressed in a study in USA, with Spanish- and Eng-
lish-speaking populations [21]. On the other hand, all the
studies considered in all the reviewed meta-analyses were
in English-speaking countries. In fact, most of the studies
in MBIOs (and MBIs in general) were undertaken in North
America and the UK, only a few in continental Europe and,
to the best of our knowledge, none in Portugal. Currently,
in clinicaltrials.gov there are no registered trials involving
MBIs and cancer in (European or American) Latin coun-
tries [22]. A literature search in Google Scholar for words
“mindfulness”, and “cancro”, “cancer” “cdncer” (respectively
in European Portuguese, Brazilian Portuguese, and Span-
ish) provided only one original research paper, in a Span-
ish population [23], comparing the effectiveness of a MBSR
intervention (n=20 patients) with a psycho-educational
standard intervention in oncological patients (n=17), in a
pre-post design. The outcome measures were anxiety, de-
pression and health-related quality of life (QoL). Although
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little can be inferred from just one study, the ES for QoL
was g = 0.52, which is considerably higher than g = 0.29
obtained in another study [17]. Considering the lack of
similar studies in Portugal and the significance of cultural
specificities, the conclusion was clear regarding the need to
assess the feasibility of MBIs in a country like Portugal, an
European, Latin and predominantly Catholic society, with
very little contact with Eastern cultures.

In sum, although the foregoing literature review points
to the efficacy of MBIs and MBIOs, it also highlights some
critical points in the research, including the issue of cul-
tural-specific factors. These critical points were taken into
consideration, as best as possible, in designing and carrying
out this study, aimed to investigate, through a randomised
controlled trial (RCT), the feasibility and acceptability of
MBIOs in Portugal. Additionally, we wanted to assess the
efficacy of the programme in promoting a higher QoL in
Portuguese cancer patients.

We hypothesised that the mindfulness-based recovery
programme, to be delivered as an adjunctive intervention,
would be effective to improve the QoL of Portuguese can-
cer patients. Additionally we expected mindfulness and
QoL to be positively correlated (i.e., an increase in mind-
fulness is associated with an improvement in QoL).

Methods

Participants and Procedures

Ambulatory cancer patients attending the two hospital
centres of the county of Aveiro, Portugal, were eligible to
participate. Participants were recruited by health profes-
sionals (physicians, psychiatrists, nurses clinical, psycholo-
gists and therapists) of those hospital centres. Of the 48
eligible patients referred to the study, a total of 26 patients
participated in the study.

Given that information about cancer stages for this
study sample was provided using different staging systems
(namely TNM Classification of Malignant Tumours and
the Roman Numeral system), or not provided at all for a
considerable number of participants, that information is
not included here.

Eligibility conditions to participate in the study were:
18 years or older, cancer diagnosis, ability and willing-
ness to provide written informed consent to participate
in the study. Exclusion criteria were: life expectancy of
three months or less; currently receiving, or having re-
ceived major surgery, radiotherapy, or any kind of an-
tineoplastic therapy other than hormone therapy in the
three months prior to admission; undergoing psycholog-
ical or psychiatric treatment; previous participation in a
MBSR or MBCT group; previously submitted to cogni-
tive behavioural treatment; history of illicit drug or al-
cohol abuse within two years before admission; having
received any investigational drug/device/therapy within
30 days prior to admission, or being scheduled to receive
one during the course of the study; inappropriate for

study participation, in the judgment of the patient’s phy-
sician or the main investigator.

Before completing the questionnaires for the first time,
eligible patients were assigned a study number and then
randomly distributed in a 1:1 ratio to do either the mind-
fulness-based programme (intervention group) or the con-
trol group, over a period of eight weeks. Only after having
completed the questionnaires patients were told to which
group (intervention or control) they had been allocated.

The control patients were in a waiting list; even though
they could receive institutional psychological support if
required (e.g. decompensation), none had received it dur-
ing the course of the study.

Detailed demographic and clinical data for the inter-
vention and control groups is presented in Table 1 where
it is possible to observe a bias of gender (1 man and 25
women), age (46 to 64 years), and cancer type (more than
half of the participants had breast cancer).

Both groups completed two questionnaires (described
below) before the intervention (T1), at the end of the in-
tervention phase (T2) and at the end of the 12-week fol-
low-up period (T3). Data was collected between January
and July 2014. The design diagram of this multicentre,
feasibility, pilot randomised, controlled clinical study is in

Table 1. Participants’ demographic and clinical data.

Characteristic Intervention Control

Sex
Female 11 14
Male 1 0
Age
Mean(SD), years 53.8(8.1) 56.6(7.5)
Cancer type
Breast 7 8
Colon/gastrointestinal 3 3
Other 2 3
Relationship status
Married/living with partner 11 10
Single, divorced or separated 1
Employment status
Full-time 4 5
Unemployed 1
Retired 7 9
Education
Primary school 1
Secondary school 2
High school graduate 5
College/technical degree 1 -
Master/postgraduate degree 2 4
Average years of education(SD) 11.5(3.8) 10.5(5.0)
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4 Cancer recovery, mindfulness-based intervention and Portuguese sample

Figure 1 and the flow chart of patients’ disposition along
the study is presented in Figure 2.

Patients did not pay neither were paid for their par-
ticipation. Before signing an informed consent, all partici-
pants were briefed about the study’s purpose and features,
namely that it involves mindfulness meditation, which has
Buddhist roots, but that the program has a scientific and
totally secular approach. After the study completion, the
control group was given the chance to do the same pro-
gramme as the intervention group.

This MBIO study was supervised by Bangor University
(BU), UK, and has been approved by the ethics committee
of BU, after approval by the ethics committees and admin-
istration boards of the hospital centres.

Main Outcome Measures

Socio-demographic characteristics and health-related in-
formation were assessed by several questions related with
age, education, marital status, employment status, and
cancer type.

The well-being of cancer patients, assumed as a multi-
dimensional construct (QoL), was measured in the present
study with the European Organization for Research and
Treatment of Cancer Quality of Life Questionnaire-Core
30 (EORTC QLQ-C30) [24], an instrument widely used
in the oncology field. QLQ-C30 consists of 30 items dis-
tributed by 6 functioning subscales (physical, role, cog-
nitive, emotional, social, and global quality of life), three
symptom subscales (fatigue, pain, nausea/vomiting), and
six single items about common symptoms (dyspnoea, sleep
disturbance, appetite loss, constipation, diarrhoea and fi-
nancial problems). All subscales presented Cronbach’s o >
0.70 with the exception of role function (0.52). For the
purpose of this study, a Portuguese validated version of
EORTC QLQ-C30 was used [25]. All subscales of the Por-
tuguese version presented Cronbach’s a > 0.70, with the
exception of cognitive function (0.57).

Recently, a total score of QLQ-C30 was proposed [26],
which was found to discriminate between patients and con-

trols better than the QLQ-C30 global quality of life scale,
being also very reliable (Cronbach’s & =0.94 for cancer pa-
tients, and 0.95 for the general population). Moreover, the
same authors proposed two other score calculations: the
function score (simple mean of the 15 items belonging to
the five function scales), and the symptom score (simple
mean of the thirteen items belonging to symptom scales).
Both scales presented Cronbach’s o levels > 0.87 for both
patients and controls.

To measure mindfulness processes, the Mindful At-
tention Awareness Scale (MAAS) questionnaire [27] was
used. It assesses the general ability of a person to be atten-
tive to and aware of the present moment, in daily life. It has
only 15 items, and so it takes a short time to complete. It
has been validated for oncology; a Cronbach’s a = 0.94 was
found for both the cancer patients and the general pop-
ulation [28]. For the purpose of this study, a Portuguese
validated version of MAAS [29] was used.

To assess compliance regarding home practice assign-
ments, patients in the intervention group were asked to
keep a daily record of the time and duration of their formal
and informal practices, both during the intervention and
the 12-week follow-up.

A prerequisite to evaluate the effectiveness of a pro-
gramme in improving the well-being of cancer patients is
the willingness of a sufficient number of these to partic-
ipate in this study—in other words, the feasibility of the
study. Feasibility can be evaluated through: (a) the fraction
of the patients eligible and referred to the study who have
signed the informed consent forms; (b) the fraction of the
latter who have completed the study protocol [30].

Intervention Details

The mindfulness-based programme delivered to
cancer patients in recovery is a Portuguese adaptation,
prepared and taught by the first author, of T. Bartley’s
programme Mindfulness-Based Cognitive Therapy for
Cancer [31]. Bartley has supervised the programme ad-
ministration.
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Figure 1. Study diagram.
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Figure 2. Flow chart of patients’ disposition along the study.

The intervention programme consisted of 8 weekly
group meetings and home exercises. Each group session,
lasting 2—2.5 hours, was comprised of 6 patients. In each
session, the exercises to do at home were explained, fol-
lowed by discussions and problem-solving activities re-
garding personal practice. Assigned practices included:
daily practice of exercises taught during group sessions;
journaling for self-monitoring (self-recording of patient’s

RANDOMISATION

Control
n=14

Non-completers (n = 5)
- Too ill (n=2)
- Not interested (n=2)
- Did not return phone
call (n=1)
* 36% attrition

A 4

A4

Time 2 Questionnaires

n=9

Non-completers (n = 3)
- Did not return phone
call (n=1)

A

Time 3 Questionnaires
n==6

h 4

Completed all 3
questionnaires (n = 6)

* 43% total questionnaire
attrition

cognitive appraisal of stressful experiences); practice of
mini-meditations (from simple brief pauses for awareness,
to a few minutes’ breathing spaces) throughout each day.
During group sessions, participants were led through ex-
ercises that underpin the exploration of: stress-inducing
patterns; connections between emotion and cognition, and
between breathing patterns and emotional responses; pro-
pensity to view thought contents as inherent features of
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6 Cancer recovery, mindfulness-based intervention and Portuguese sample

the self; and cognitive distortions. Poems and stories were
read in every session, to help with the “orthogonal rota-
tion in perspective” [32]. The programme also included a
day-long (5-6 hours) group session spent in silence, where
loving-kindness meditation was taught.

In the last session of the programme, participants were
asked to complete anonymously an assessment form that
consisted of four questions regarding the 8 week’s course
(“What has been most meaningful to you?”, “What was
most difficult or challenging?”, “Is there anything you
would have liked to be different?”, “Is there anything you
would like us to know?”), plus a space for further comment.

Participants received a workbook [33] and audio in-
structions to support home practice. Special care was dedi-
cated to the choice of suitable Portuguese idiomatic expres-
sions, poetry and stories. On the other hand, given that, at
the time when this study was carried out, most health pro-
fessionals were not acquainted with MBIs, the first author
has taught MBSR courses to professionals (doctors, nurses,
psychologists and therapists) who provided care to cancer
patients at the hospital centres where the study took place,
prior to the beginning of this study. The health profession-
als who have attended those courses were asked to refer
cancer patients to this study, thus knowing by direct ex-
perience what they were recommending to their patients.

Data Analyses

QoL was assessed by the aggregated scores (total, function,
and symptom) of the EORTC QLQ-C30 questionnaire.
Mindfulness was assessed by the total score in MAAS. The
results of each measurement (at T1, T2 and T3) that are
used in this work are the effect sizes (Cohen's d). Bivariate
correlations based on all participants were computed be-
tween change in mindfulness and in QoL scores, consider-
ing pre- and post-intervention.

Given that the design is Independent-Groups Pretest—
Posttest, a mixed ANOVA analysis was performed, with
T1 and T2 or T3 as Within-Subjects Variables and Group
as Between-Subjects Factor. The F statistic relative to
“time*group” was converted into a d-value using the fol-
lowing expression [34]:

J 1 1
d= Fx<—+—)><
n; N

In this analysis, only participants that have answered a
given item both at T1 and T2 or T3 were included.

MAAS scores were obtained by simply summing the
items scores. Computing QLQ-C30 scores is less straight-
forward since the Likert-type scales do not have the same
width for all items; in addition, for all but the two global
QoL items, higher scores mean lower QoL. So, following
Ref. [26] and the questionnaire manual [35], item scores
were reversed (except the two belonging to the global
health status scale) and converted to a 0-100 range. Then
the five function scales, the total score, the function score

ny +n,
ng+n,—2°

and the symptom score are computed as, respectively, the
average scores of the thirty QLQ-C30 items, the fifteen
items belonging to function scales, and the thirteen items
related to symptom scales.

Data analysis was conducted using IBM SPSS®, v.20.

Results

Feasibility
From the 48 eligible patients there was an accrual of 56%.
No drop out at the end of the programme in the interven-
tion group was observed. Compliance as regards class at-
tendance was over 80%, Questionnaires were completed all
three times by 92% of participants in the intervention group
(attrition of 8%) and 43% in the control group (Figure 2).
Regarding the programme acceptability, the course as-
sessment form in the last group session provided addition-
al information. For many participants the most meaning-
ful aspect had to do with looking at themselves with more
kindness. On the other hand, even though they deemed
as challenging or difficult the discipline of daily practice,
many would have liked the course to be longer. Finally,
a frequent suggestion was that this kind of programme
should go on. Furthermore, when the intervention and
control groups gathered together in order to complete
the T2 questionnaires (after the course was over), sever-
al members of the intervention group recommended the
programme to the control group.

Intervention Outcomes

With the number of participants enrolled, this study can
detect [36] medium ESs (d = 0.5), if type-I error a = 0.05
and two-tailed is assumed, with a statistical power P = 0.2;
or, for a = 0.05, two tailed, P = 0.75, and 24 participants,
this study can only detect ESs of d = 1.1

Sample characteristics at baseline

A comparison of the intervention and control groups at
baseline (time point T1) in terms of the main outcome var-
iables is presented in Table 2, where the absolute values
of ESs are shown. Results revealed significant differences
between the two groups for MAAS, and for two function
scales and six symptom items from QLQ-C30.

Intervention effects
The ESs (d) for MAAS scale and QLQ-C30 subscales, com-
paring the time point immediately after intervention with
baseline, are presented in Table 3. Comparison between
the 12-week follow-up time point and baseline for the two
scales is presented in Table 4 (see Figures 3 and 4 for plots).
Although MAAS change scores were not significant in
either assessments, they revealed a nearly significant (p =
0.12) increase in the pre-post comparison.
Only three variables had significant d-values in the
pre-post intervention (Table 3). Cognitive function has
increased; constipation problems have improved after the
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Table 2. Comparison of control and intervention groups at baseline (T1).

Control group Intervention group
F df p |d|
n Mean SD n Mean SD

MAAS 14 56.07 15.68 12 5292 13.03 443 24 0.01 0.83
QLQ-C30

Global health status 1 6154 16.78 11 59.85 21.67 0.82 20 0.42 0.39
Physical Function 14 75.00 13.84 12 73.89 16.20 0.53 24 0.60 0.29
Role Function 14 8229 2281 12 83.33 2462 0.30 24 0.77 0.21
Emotional Function 11 71.79  23.68 11 62.12 2482 21.22 20 0.01 1.96
Cognitive Function 11 69.23  28.38 11 60.61 2741 14.67 20 0.01 1.63
Social Function 11 7949  20.23 1 7879 25.92 0.12 20 0.91 0.15
Fatigue 1 66.67 1634 1 68.69 24.75 1.09 20 0.29 0.45
Nausea /vomiting 14 97.92 6.05 12 88.89 2284 38.30 24 0.00 243
Pain 14 7292  22.10 12 75.00 27.98 1.13 24 0.27 0.42
Dyspnoea 14 93.75 14.19 12 97.22 9.62 6.44 24 0.01 1.00
Insomnia 14 75.00 31.64 12 61.11 4457 33.18 24 0.01 2.27
Appetite loss 14 91.67 27.51 12 91.67 15.08 0.00 24 1.01 0.00
Constipation 10 91.67 10.54 1 81.82 2292 29.79 19 0.01 2.38
Diarrhoea 14 77.08 43.71 12 91.67 28.87 37.23 24 0.01 2.40
Financial problems 14 77.08 41.71 12 5833 4741 51.25 24 0.01 2.82

n = number of participants. SD = standard deviation. F = F-function. df = degrees of freedom. p = p-value (two-tailed). |d| = absolute d-values.

Bold type d-values are significant to p <0.05.

1.0 ~

(0 S ———— | R R T TR

0.6 -

0.4 -

0.2 -

Effect size (d)
o
o

0.2
-0 6‘0'

-0.6 -

e -

-1.0 -

Figure 3. Effect sizes (d) for MAAS scale and QLQ-C30 scales and items: post-intervention vs. baseline. Horizontal dashed lines
indicate Cohen’s benchmarks for effect sizes.
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Table 3. Effect sizes (Cohen’s d) for mindfulness and quality of life, comparing immediate post-intervention with baseline (T1).

%’ Control group Intervention group
> F df p d
E n Mean SD n Mean sD

MAAS T1 6222 11.88 12 5292 13.03 2.61 19 0.12 0.75
T2 9 6556 13.10 12 6367 1193

QLQ-C30

Global health status T 7 7143 1349 8 6042 2549 0.53 13 0.48 0.40
T2 7 7143 1349 8 6563 21.56

Physical Function T1 9 7926 18.09 9 7926 1431 0.47 16 0.50 0.34
T2 9 8148 3167 9 8889 1443

Role Function T1 8 7917 2315 9 87.04 2736 0.22 15 0.65 -0.24
T2 8 8125 16.52 9 8148 1757

Emotional Function T 14 5238 37.76 10 55.00 3384 1.62 22 0.22 0.55
T2 14 4405 40.88 10 6833 2629

Coghnitive Function T 14 5595 36.75 10 55.00 3148 5.40 22 0.03 1.00
T2 14 4048  43.22 10 7333 2961

Social Function T 14 5952  36.81 10 76,67 3443 0.43 22 0.52 0.28
T2 14 5238 4753 10 80.00 31.23

Fatigue T1 14 50.80 31.04 10 6222 34.03 0.80 22 0.38 0.39
T2 14 3889 3743 10 6334 2774

Nausea/ vomiting T 8 9792 5.89 9 87.04 26.06 3.15 15 0.10 0.92
T2 8 9375 17.68 9 9444 1178

Pain T 8 7500 29.55 9 7222 3118 0.20 15 0.66 0.23
T2 8 77.08 30.78 9 7963 21.69

Dyspnoea T1 8 9167 1543 9 9630 11.11 2.65 15 013 -0.84
T2 8 100.00 0.00 9 9630 11.11

Insomnia T1 7 9048 16.26 7 8571 2623 0.20 12 0.66 0.26
T2 7 8095 17.82 7 8095 26.23

Appetite loss T 8 8333 3563 9 8889 16.67 1.59 15 0.23 -0.65
T2 8 100.00 0.00 9 8889 16.67

Constipation T1 8 9583 11.78 8 75.00 2357 5.73 14 0.03 1.28
T2 8 9583 11.78 8 100.00 0.00

Diarrhoea T 8 9167 2357 8 100.00 0.00 1.00 14 033 -0.53
T2 8 9583 11.78 8 100.00 0.00

Financial problems T 8 9583 1178 5 100.00 0.00 4.50 11 006 -1.31
T2 8 100.00 0.00 5 8667 18.26

SD = standard deviation; F = F statistic; df = degrees of freedom; p = p-value (two-tailed); Bold type d-values are significant to p <0.05.

intervention, contrarily to financial problems. All three
parameters revealed large changes.

After the 12-week follow-up, five variables presented
significant d-values: global health, emotional, cognitive
and social functions, and fatigue (Table 4). Changes were
all superior to 0.8, so they may be considered large.

The ESs relative to total score, function score and
symptom score are shown in Tables 5 and 6, respectively
for the post-intervention and follow-up compared to base-
line (see Figure 5 for the corresponding plot).

From all the QLQ-C30 aggregated scores, only function
score was significant at the post-intervention. Conversely,
at the end of the follow-up function score was the only not
significant. In either comparison, all the significant chang-
es were quite large (> 1.1).

Given the limited number of variables with statistical-
ly significant changes, and most importantly the fact that
mindfulness was not one of them, mediation effects were
not examined.
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Table 4. Effect sizes (Cohen’s d) for mindfulness and quality of life, comparing 12-week follow-up with baseline.

% Control group Intervention group
% F df p d
ig n  Mean SD n  Mean SD

MAAS T1 59.33 12,60 10 49.70 10.56 3.52 14 0.83 1.04
T3 6 57.67 1546 10 6220 1299

QLQ-C30

Global health status T 5 71.67  13.94 60.18 12.34 4.64 12 0.05 1.30
T3 5 3167 1236 3426 12.80

Physical Function T1 5 7733 2033 1 7273 1645 0.40 14 0.54 0.37
T3 5 7467 17.25 1M 76.97  28.81

Role Function T1 5 80.00 29.82 1 8182 2523 0.01 14 0.91 0.07
T3 5 86.67 18.26 1 81.82  29.30

Emotional Function T1 14 5238 3776 12 5555 3145 513 24 0.03 0.93
T3 14 2857 4039 12 59.72 3135

Cognitive Function T 14 5595 36.75 12 56.94  29.69 473 22 0.04 0.89
T3 14 28.57 42.58 12 61.11 35.77

Social Function T 14 5952 36.81 12 7222 3359 4.10 24 0.05 0.83
T3 14 2976 4246 12 7639 3791

Fatigue T 14 5080 31.04 12 6297  30.83 6.27 24 0.02 1.03
T3 14 23.02 3275 12 66.67 33.83

Nausea/ vomiting T1 5 96.67 7.46 10 98.33 5.27 0.26 13 062 -0.30
T3 5 100.00 0.00 10  100.00 0.00

Pain T 6 77.78  27.22 10 83.33 1571 0.59 14 0.45 0.43
T3 6 7222 3751 10 8833 1581

Dyspnoea T 5 9333 1491 10 96.67 10.54 217 13 017 -0.87
T3 5 100.00 0.00 10 96.67 10.54

Insomnia T 5 86.67 18.26 8 7917  30.54 0.28 11 0.61 0.33
T3 5 80.00 18.26 8 79.17 2480

Appetite loss T 5 9333 1491 10 96.67 10.54 2.29 13 0.15 0.89
T3 5 86.67 18.26 10 100.00 0.00

Constipation T 5 100.00 0.00 10 8333 2357 0.00 13 1.00 0.00
T3 5 100.00 0.00 10 8333 2357

Diarrhoea T1 6 88.89  27.22 10 100.00 0.00 0.02 14 090 -0.07
T3 6 8333 40.82 10 96.67 10.54

Financial problems T1 6 9445 13.61 8 87.50  24.80 1.26 12 0.28 0.66
T3 6 7917  40.05 8 90.63 1294

SD = standard deviation; F = F statistic; df = degrees of freedom; p = p-value (two-tailed); Bold type d-values are significant to p <0.05.

The primary interest of this work was to study, through
a RCT, the feasibility and acceptability of the first (to the
best of our knowledge) mindfulness-based programme for
Portuguese cancer patients. Another goal was to assess the
efficacy of the programme in promoting a higher QoL.
The fact that 56% of screened patients were enrolled
in the study can be considered relevant, given that most

of them didn’t know what mindfulness is about. That rate
is similar to the 42% reported for a RCT with a modified
MBSR [37]. The number of patients enrolled is similar
to what has been reported in other pilot feasibility MBIO
studies [38-42].

While no targets for attrition rates had been defined
at the outset, a 10-15% rate is often observed in this kind
of studies [11, 43-46]. In the present study, the attrition
rate for the intervention group may therefore be consid-
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Figure 4. Effect sizes (d) for MAAS scale and QLQ-C30 scales and items: follow-up vs. baseline. Horizontal dashed lines indi-

cate Cohen’s benchmarks for effect sizes.

ered very acceptable. Conversely, for the control group the
attrition rate may be considered quite high.

What can explain the high attrition rate in the control
group? One possible explanation may be related with the
fact that patients who had been assigned to the control

Table 5. Effect sizes (Cohen’s d) for mindfulness and quality of

group were disappointed, even though they knew the rules
and randomization was done in their presence [47]. Even-
tually they became disinterested to do the course after hav-
ing waited for several months. Another possibility is that
in the control group there were more people with lower

life, comparing immediate post-intervention with baseline.

% Control group Intervention group
p F df p d
E n Mean SD n Mean SD

MAAS T1 6222 11.88 12 5292 13.03 2.61 19 0.12 0.75
T2 65.56 13.10 12 6367 1193

QLQ-C30

Global health status T1 7 7143 1349 8 6042 2549 0.53 13 0.48 0.40
T2 7 7143 1349 8 6563 21.56

Total Score T1 14 5968 3420 10 6739 28091 1.84 12 0.19 0.59
T2 14 45.79 41.73 10 72.39 27.88

Function score T 9 6741 28.35 8 7167 18.92 4.53 15 0.05 1.10
T2 9 6938 27.73 8 81.11 14.88

Symptom score T1 8 8269 1254 9 7550 21.50 0.70 15 0.42 0.43
T2 8 8494 9.93 9 8234 11.06

SD = standard deviation; F = F statistic; df = degrees of freedom; p = p-value (two-tailed); Bold type d-values are significant to p <0.05.
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Table 6. Effect sizes (Cohen’s d) for mindfulness and quality of life, comparing 12-week follow-up with baseline.
% Control group Intervention group
. F df p d
ig n Mean SD n Mean SD
MAAS T1 5933 12,60 10 49.70 10.56 3.52 14 0.83 1.04
T3 5767 15.46 10 6220 12.99
QLQ-C30
Global health status T1 7167 1394 9 6018 1234 4.64 12 0.05 1.30
T3 3167 1236 9 3426 1280
Total Score T 14 5968 34.20 12 6755 26.18 7.07 24 0.01 1.09
T3 14 2837 3954 12 67.64 3235
Function score T 76.89 11.07 9 7259 1524 1.47 12 0.25 0.73
T3 79.56 5.75 9 81.73 10.23
Symptom score T1 14 7656 14.74 12 7735 1884 11.06 24 0.00 1.36
T3 14 3095 43.16 12 7393 3531

SD = standard deviation; F = F statistic; df = degrees of freedom; p = p-value (two-tailed); Bold type d-values are significant to p <0.05.

level of education and because of this not acquainted with
the mindfulness movement and therefore had less expecta-
tion about its potentialities.

Compliance regarding class attendance was high
(over 80%), and is similar to the around 80% rates in oth-
er studies [44, 45]. Regarding home practice, participants
were reluctant to keep a practice journal. Considering this
as well as the difficulties associated with the disease, the in-
structor decided to drop that instrument in order to avoid
overloading the patients, hence the absence of data regard-
ing home practice.

Portuguese people of the age group of this study pa-
tients’ most likely had a strict catholic upbringing. As
mentioned above, this could potentially jeopardize the
programme’s acceptability, but actually it didn’t seem to
be the case, judging by the lack of attrition rate in the in-
tervention group. In addition, in the intervention group,
there were two people who during the programme ses-
sions have affirmed their catholic faith and their engage-
ment in the church activities, who were very committed
to the programme and had recommended it to the control
group. It thus seems that the programme’s meditation
practices, which have a secular character, did not clash
with participant’s religious beliefs, at least for the sample
of this study.

In what concerns the intervention outcomes, the d-val-
ues in Tables 3-6 and Figures 3-5 are in line with some
other studies that have assessed the impact of either MBSR
or MBCT (or modified versions of those) on QoL, as is
briefly surveyed next.

Using an adapted MBSR, one study [48] has found sig-
nificant pre-post improvements in QLQ-C30 global health
status (d = 0.35), but no significant changes in emotional,
cognitive or social function scales; mindfulness was not
measured. Another MBSR study [38] reported similar

findings (d = 0.40) although using another instrument (SF-
36). In the present work, it was found (d = 0.40 for global
health status and a significant change in cognitive function
(d = 0.10). It should be noted, however, that neither of
those two studies had a control group; it is known that a
one-group, pre-post test design cannot really tell whether
the observed changes are caused by the intervention itself
or are just a result of time alone, and is more likely to give
higher d values [49].

Significant changes at follow-up in total score of QoL
Life Index Cancer Version III, in the MBSR intervention
group compared to the control one (d = 0.7) were reported
[46]; however, mindfulness measured with MAAS showed
no changes (significant or otherwise) between the two mo-
ments in both groups. In the present work, although QoL
total score had a significant change (d = 1.1) mindfulness
revealed no significant changes (see Table 6). Similarly, in
a MBSR RCT study in a Spanish oncologic population that
measured QLQ-C30 global health (but not mindfulness)
[23],d = 0.4 was found but with low significance (p > 0.05).

In another MBSR study [43], it was observed a sig-
nificant T2-T1 change for the intervention group in
QLQ-C30 “averaged into composite score” (undetailed) (d
= 0.43), global health (d = 0.44), and function score (d =
0.45), but none for symptom score, while equivalent meas-
ures for the control group were not significant. In the pres-
ent work it was found that function score did significantly
improve in that time period; however, if one does compu-
tations similar to those authors’ with the data in Table 5
of the present work, no significant changes of any of those
quantities are found for either group.

In the first RCT in oncology using MBCT [11], com-
paring the intervention with the control group, it was
found a significant ES in mindfulness measured with short
form FMI (d = 0.55) as well as a trend for QoL (d = 0.30)
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measured with FACT-G. A MBCT pilot study in advanced
prostate cancer patients [39], reported high and signifi-
cant increase in mindfulness (measured with FFMQ) but
no significant changes in QoL(measured with FACT-P),
either in global health or subscales, when either post-inter-
vention or 12-week follow-up were compared to baseline.
In contrast, as already stated, in the present work (Tables
5 and 6) no significant changes in MAAS have been ob-
tained, but significant and high changes at follow-up were
found for global health, and for emotional, cognitive and
social functions.

Based on the brief survey above, it can be said that
global health has been observed to improve with mind-
fulness-based programmes, and the same was measured
in the present work for follow-up compared to baseline.
However, it has not been tested the role of mindfulness as
mediator, either because mindfulness has not been meas-
ured, or its values were not significant.

In addition to global health, the studies in this brief re-
view report on emotional, cognitive and social functions,
mostly without significant results contrarily to what was
found here. Those studies do not discuss the symptom
scales and items, and little can be said here about it, as in
this work only one of the three symptom scales (fatigue)
and two of the six symptom items (constipation and finan-
cial problems) showed significant changes. In view of these
facts, the QLQ-C30 aggregated scores may bring some in-
sight into this type of studies.

Here only the function score change was significant at
T2, but at T3 global health, total score and symptom score
showed significant and high improvements (Tables 5-6

and Figure 5). Larger studies should be performed to con-
firm the trends we can infer from Figure 5: (a) improve-
ments in global health, total score and symptom score are
effective and more so as time increases; (b) changes in
mindfulness follow a similar trend but with a less time in-
fluence; (c) function score also improves, even if with an
opposite time pattern.

It should be emphasized that one has to be careful in
comparing results as in the foregoing brief survey, since
there is a variation in research design, sampling, interven-
tion programmes (or their versions) delivered, and meas-
uring instruments. Comparisons among different scales
are difficult to make, for not only the mindfulness scales
do not all measure exactly the same [50], but also the ways
QoL is conceptualized differ [51].

Another point pertaining to mindfulness scales it that
in the present study several participants, while complet-
ing MAAS questionnaire, queried on some items as they
were confused about the meaning of the questions. This
may be connected with the already mentioned language
issues that were reported apropos the Spanish version of
that questionnaire [52].

This work has several shortcomings. One is the fact
that the main researcher and the MBI instructor were the
same person (the reason being that, at the time the study
was performed, there was no one else in the country qual-
ified to administer that particular program). The fact that
participants were aware of that dual role, and also of the
academic purpose of the study, might have induced a dis-
tortion (trying to please) in their statements and in an-
swering the questionnaires.
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Another limitation is the sample size (very small),
which entails a lack of statistical power. The lack of signif-
icance is a major limitation.

Randomization has produced fairly similar groups from
the point of view of demographic and clinical features.
However, it should be noted the high SD of average num-
ber of years of education, particularly for centre B. At base-
line, the ten significant variables have large or very large
d-values, and this discrepancy between the two groups is
somewhat surprising, especially regarding mindfulness.

There is a lack of information regarding protocol ad-
herence as no formal information about home practice
was collected. However, it was a priority not to overbur-
den the patients.

It's not unprecedented in MBIO studies a heterogeneity
of cancer types [9-11, 53-56] and a gender bias [10]. Even
so, the study sample does not reflect the oncologic pop-
ulation from the geographical area where the study took
place, in terms of gender, age and cancer type. Therefore
it is not possible to generalize the conclusions of this work
to the whole of the northern Portuguese cancer patients.

Also the absence of information regarding cancer stag-
ing may have been detrimental to significance. The present
authors are aware that some patients had terminated treat-
ment one or more years before, while others had received
chemotherapy some months prior to admission; some
were still dealing with breast reconstruction issues while
others had those matters resolved.

In conclusion, this work was the first randomized con-
trolled pilot study of a MBI with cancer patients in Por-
tugal. Mindfulness-based programmes are a novelty in
this country, which is culturally quite different from those
where most of the research on MBIs has been performed.
So the primary interest of this study was to test the fea-
sibility and acceptability of a programme such as this. In
a small sample of twenty six patients, the attrition rate
was null in the intervention group of twelve. Mindfulness
measured by MAAS showed an increase after the inter-
vention. After the 12-week follow-up, QoL measured
with QLQ-C30 had significant improvements in general
health scale as well as in the aggregated scales: total score,
function score and symptom score.

Even though the sample may not be considered rep-
resentative of the Portuguese oncologic population, it is
likely that MBIOs are acceptable programmes and hence
future research is worth proceeding. A larger research
team is needed to avoid research bias. A larger sample,
with statistical power to detect at least small-to-medium
ESs and representative of the Portuguese oncologic popu-
lation, is warranted. The gates to this pathway may open
as a result of this study, as well as of its preparatory work.
Hopefully, the fact that so many health professionals have
attended MBSR courses may have started to weave a re-
gional network of health professionals and institutions
willing to support this kind of intervention and research.
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