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Dear Editor,

Patients with advanced lung cancer who are undergoing
radiation and/or chemotherapy have high symptom burden
and lowered health-related quality of life (HRQOL) [1].
Mindfulness-based therapies, incorporating meditation
and gentle yoga practices, target self-regulation of chal-
lenging mental and physical symptoms, and may provide
an effective approach to symptom management.
Mindfulness-based interventions were originally devel-

oped by Kabat-Zinn [2] as an 8-week program, and are
grounded in early evidence that training in meditative
practices may enhance adaptation to serious health con-
cerns [3,4]. Through such a skill set, patients develop
non-judgmental awareness and open acceptance of current
mental and physical experiences [4]. Mindfulness-based
interventions have been shown to reduce psychological
distress, improve HRQOL in mixed population cancer
studies [3,5], promote wellbeing, and reduce depressive
and anxious symptoms in healthy individuals [2]. There
are limited studies that have tested mindfulness-based in-
terventions during active cancer treatment, a time when
HRQOL is particularly challenged. This is of strong im-
portance in lung cancer as patients tend to be older and
have high co-morbidities and utilization of health services
[6]. Lung cancer patients are characterized by heightened
vulnerability and lowered representation in intervention
research. Thus, home-based non-pharmacological ap-
proaches to symptom management are particularly valu-
able in this population.
A targeted mindfulness protocol was developed using

input from patient focus groups [7]. The study purpose

was to test acceptability, feasibility, and preliminary effi-
cacy of the protocol on symptom and HRQOL outcomes
for patients receiving treatment for advanced lung cancer.

Methods

The study utilized a longitudinal randomized controlled
trial (RCT) design, and HRQOL components of symp-
toms and functioning were primary outcomes. Human
studies approval was obtained from all participating insti-
tutions. Eligibility criteria included: English speaking;
>21 years old; active treatment (radiation and/or chemo-
therapy); diagnosis of stage III/IV non-small cell lung can-
cer; and Karnofsky functional status score>80. Following
informed consent, patients completing baseline interviews
were randomized to intervention or attention control
(symptom interviews only) groups using a computerized
minimization procedure that balanced study groups on re-
cruitment site, cancer stage, and treatment. Concealment
was achieved by running the randomization algorithm
from the central study office simultaneously across all
sites. The intervention group received a 6-week program
with 45-min sessions weekly delivered by a trained pro-
vider in the home environment, with patient agreement
to daily practice between sessions. The intervention in-
cluded: meditation/gentle yoga training; practices to ex-
pand awareness; and discussions relative to managing
internal/external health and stressors.
Both groups received weekly symptom interviews via

telephone during the six-week period. While the inter-
views were part of data collection, they also provided lim-
ited amounts of social interaction that occurred equally
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between arms. The study hypothesis of improved symp-
tom severity and HRQOL in the intervention group as
compared to attention control was tested.

Instruments

Telephone interviews were conducted at baseline (Time
1@study week 1), immediately following the 6-week in-
tervention (Time 2@study week 8), and four weeks fol-
lowing completion (Time 3@study week 11). Symptom
severity and interference were measured with the M.D.
Anderson Symptom Inventory (MDASI) [8]. The MDASI

evaluates severity of 13 symptoms experienced by cancer
patients in treatment on a 0–10 Likert scale, and
interference from symptoms in daily activities (scored
0–10). Reliability and validity of the instrument are
established [8].
HRQOLwasmeasured with theMedical Outcomes study

Rand Short Form-36 (SF-36) [9]. The SF-36 measures
physical function, physical role functioning, bodily pain,
general health perceptions, vitality, social/emotional role
functioning, mental health, and composite physical and
mental summaries [9]. The SF-36 has demonstrated strong
content/construct validity and internal consistency [9].

Table 1. Descriptive statistics for demographics, health characteristics, and study outcomes at baseline by study group

Intervention N (%) Control N (%) P-value (group comparisons)

Sex .74
Male 7 (35.0) 6 (30.0)
Female 13 (65.0) 14 (70.0)

Marital status .54
Never married 1 (5.0) 0 (0)
Married/living with partner 14 (70) 16 (80)
Divorced/separated 3 (15.0) 1 (5.0)
Widowed 2 (10.0) 2 (5.0)
Refused/NA 0 (0) 1 (5.0)

Ethnicity .13
Hispanic/Latino 0 (0) 3 (15.0)
Not Hispanic/Latino 19 (95.0) 17 (85.0)
Refused 1 (5.0) 0 (0)

Race .71
American Indian/Alaska Native 0 (0) 1 (5.0)
Asian 1 (5.0) 1 (5.0)
Black/African American 0 (0) 1 (5.0)
White 18 (90.0) 16 (80.0)
Refused/NA 1 (5.0) 1 (5.0)

Education .41
High school or less 2 (10.0) 1 (5.0)
Completed high school 4 (20.0) 8 (40.0)
Completed some college/technical training 7 (35.0) 6 (30.0)
College degree 4 (20.0) 2 (10.0)
Completed graduate/professional degree 3 (15.0) 3 (15.0)

Disease Stage .74
Stage 3 6 (30.0) 7 (35.0)
Stage 4 14 (70.0) 13 (65.0)

Treatment type .45
Chemotherapy 12 (60.0) 8 (40.0)
Radiation 2 (10.0) 3 (15.0)
Chemotherapy/radiation 6 (30.0) 9 (45.0)

Mean (st dev) Mean (st dev)
Age 64.5 (9.25) 67.9 (9.5) .27

Symptom severity 35.00 (21.26) 29.25 (19.18) .37
Symptom interference 21.25 (16.20) 19.15 (16.41) .69
Physical function 37.73 (8.90) 35.25 (10.17) .42
Physical role functioning 38.97 (9.64) 40.31 (10.47) .67
Bodily pain 41.96 (9.59) 47.36 (12.29) .13
General health 41.89 (11.60) 46.43 (11.66) .22
Vitality 42.20 (7.50) 45.91 (11.96) .25
Social functioning 41.55 (11.42) 47.56 (10.72) .09
Emotional role functioning 46.77 (11.25) 47.12 (12.75) .93
Mental health 45.37 (10.07) 49.56 (10.13) .20
Physical summary score 37.83 (8.91) 39.17 (10.43) .67
Mental summary score 47.33 (11.01) 51.82 (12.23) .23
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Data analysis included descriptive statistics and group
comparisons using linear mixed effects models [10]. Ex-
planatory variables included baseline values of outcomes,
study group, and time. In addition to p-values for the tests
of differences between trial arms, effect sizes (Cohen’s-d)
were estimated.

Results

Forty patients were recruited from two community-based
hospitals and one urban comprehensive cancer center
and randomized using computer generated group assigna-
tion to receive six weekly mindfulness-based therapy

Figure 1. Study flow diagram

Table 2. Least squares (LS) means of outcomes at 8 and 11 weeks by study group adjusted for baseline (average over time from linear mixed
effects models)

Intervention LS mean (SE)+ Control LS mean (SE)+ P-value Effect size

Symptom severity 26.79 (2.84) 32.11 (2.64) .19 0.34*
Symptom interference 14.33 (1.87) 18.95 (1.74) .09 0.44*
Physical function 42.90 (1.82) 35.90 (1.73) .01* 0.96*
Physical role functioning 42.97 (1.91) 40.69 (1.80) .42 0.27
Bodily pain 48.89 (2.39) 44.93 (2.25) .26 0.41*
General health 46.35 (1.82) 44.59 (1.70) .51 0.24
Vitality 47.92 (2.19) 44.15 (2.06) .24 0.45*
Social functioning 48.25 (1.86) 41.20 (1.75) .01* 0.82*
Emotional role functioning 51.28 (1.82) 49.38 (1.68) .51 0.31
Mental health 54.52 (2.23) 48.97 (2.09) .11 0.68*
Physical summary score 42.22 (1.96) 37.72 (1.84) .12 0.59*
Mental summary score 54.62 (2.16) 50.28 (2.02) .20 0.57*

*P-values <.05; clinically significant effects sizes >0.33.
+Least squares (LS) means; standard errors (SE).
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sessions (N=20) or the attention control (N=20) (symp-
tom interviews). Table 1 summarizes baseline characteris-
tics of the sample. Participants ranged in age from 44 to
87 years (mean=66.2, standard deviation=9.5). At base-
line, there were no significant differences in demographic
and health characteristics between groups (Table 1).
Patients had on average 4 comorbid conditions (respiratory,
cardiac, and arthritic conditions primarily).
Acceptability and feasibility were determined via rates

of patient retention and adherence. There were 32 patients
who completed (16 each group, 20% attrition, Figure 1).
Attrition reasons included: withdrawal by participant,
n=3; illness/treatment complications, n=2; medical treat-
ment withdrawal, n=1; death, n=1; and lost to follow-up,
n=1. Attrition included 4 patients from each group with
characteristics not different from patients who completed.
Relatively low attrition rates for this sample with ad-
vanced disease supported the acceptability and feasibility
of the novel protocol.
Upon study completion, the summary of the adjusted

means from the linear mixed effects models [10] showed
that summed symptom severity and interference scores
were both lower in the mindfulness group compared to
controls (Table 2). Due to small sample size, statistical
significance was not reached, but the effect sizes were
moderate and clinically meaningful (severity; d=0.34, in-
terference; d=0.44). For other HRQOL parameters, there
was significant improvement and large effect sizes for
physical function (p= .01, d=0.96) and social function
(p= .01, d=0.82). Moderate effect sizes were also found
for mental health (d=0.68), overall physical (d=0.59)
and mental health summary scores (d=0.57), vitality
(d=0.45), and pain (d=0.41).

Discussion

This pilot study demonstrated acceptability and feasibility
of the home-based protocol as evidenced by successful re-
cruitment and retention among highly vulnerable patients
and completion of the longitudinal RCT. Importantly,
most patients were able to devote time for practice in be-
tween sessions. While the sample was small, strong effect
sizes for symptom severity and interference, and other
HRQOL parameters provide preliminary efficacy evi-
dence. Further, these initial findings show improvement

of both perceived social and physical function. Given that
patients were in active treatment, these findings support high
potential of the self-management mindfulness intervention
as supportive care for symptoms andHRQOL improvement.
The home-based mindfulness protocol is non-invasive

and thus does not interfere with traditional anti-cancer treat-
ment modalities. Further, once learned, the skills are non-
costly and can be used in any setting. Although the study
is limited by a small sample size, it does provide important
preliminary efficacy data. Given that most participants were
married with partners, future studies should address the
caregiver role in assisting patients with participation. If ben-
efits are established with larger scale testing, vulnerable pa-
tients may gain access to a scientifically sound supportive
intervention for symptom and HRQOL improvement.
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