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Abstract: Living well with chronic obstructive pulmonary disease (COPD) requires people to 

manage disease-related symptoms in order to participate in activities of daily living. Mindfulness 

practice is an intervention that has been shown to reduce symptoms of chronic disease and improve 

accurate symptom assessment, both of which could result in improved disease management and 

increased wellness for people with COPD. A randomized controlled trial was conducted to inves-

tigate an 8-week mindful meditation intervention program tailored for the COPD population and 

explore the use of breathing timing parameters as a possible physiological measure of meditation 

uptake. Results demonstrated that those randomized to the mindful meditation intervention group 

(N=19) had a significant increase in respiratory rate over time as compared to those randomized to 

the wait-list group (N=22) (P=0.045). It was also found that the mindful meditation intervention 

group demonstrated a significant decrease in level of mindfulness over time as compared to the 

wait-list group (P=0.023). When examining participants from the mindful meditation intervention 

who had completed six or more classes, it was found that respiratory rate did not significantly 

increase in comparison to the wait-list group. Furthermore, those who completed six or more 

classes (N=12) demonstrated significant improvement in emotional function in comparison to 

the wait-list group (P=0.032) even though their level of mindfulness did not improve. This study 

identifies that there may be a complex relationship between breathing parameters, emotion, and 

mindfulness in the COPD population. The results describe good feasibility and acceptability for 

meditation interventions in the COPD population.

Keywords: integrative therapies, contemplative therapies, breathing timing parameters, chronic 

obstructive pulmonary disease, pulmonary rehabilitation

Introduction
People with COPD consistently describe their dyspnea as increased work of breathing 

and air-hunger, identifying air-hunger as the factor most limiting their ability to 

actively engage in life.1 For persons with COPD, anxiety can trigger hyperventilation. 

Once triggered, hyperventilation leads to a sensation of air-hunger, which is anxiety 

provoking. This then establishes a feedback loop of anxiety and dyspnea.2 The pres-

ence of anxiety disorders in persons with pulmonary disease is higher than that of the 

general population,3 and is associated with more negative appraisal of dyspnea4 and 

less participation in rehabilitative programs.5

Current research indicates that the active practice of meditation improves the 

perception of interoceptive information,6 including the accuracy of respiratory load.7 

This effect may be mediated by lowering chemosensitivity to CO
2
 and providing 

faster recovery after sensory processing has occurred.8,9 For persons with COPD 

and anxiety, meditation may improve their ability to detect and monitor respira-

tory load and immediate ventilatory needs, resulting in improved mental acuity and 
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participation in self-care management and activities of daily 

living.10–12 Following participation in an 8-week program of 

Mindfulness-Based Stress Reduction (MBSR), Mularski et 

al did not find any improvement in a 6-minute walk or in 

COPD symptom burden and quality of life as measured by the 

total Saint George Respiratory Questionnaire.13 Mularski et 

al modified the standard MBSR program to included Herbert 

Benson’s relaxation response breathing skill,14 and taught 

the skill of pursed lip breathing. Because this study was 

conducted through the Veterans Administration, it involved 

a particular population of persons with COPD. Overall, they 

experienced a 41% drop-out rate.13

The purpose of this research was to investigate a mind-

fulness meditation intervention specifically adapted for 

persons with COPD and to explore changes in breathing 

timing parameters in response to meditation practice. This 

mindfulness meditation intervention de-emphasized breath-

ing as a focus of meditation, assisted subjects to identify 

personal and perhaps spiritual mantras, and provided posi-

tive breathing experiences. We examined the feasibility and 

acceptability of a mindfulness meditation intervention for 

persons with COPD using the MBSR structure and deter-

mined preliminary effects on breathing parameters, anxiety 

sensitivity, level of mindfulness, and COPD symptom bur-

den. It has been demonstrated that breathing timing param-

eters change in response to meditation at rest over time in 

healthy individuals15 and in individuals with heart failure.16 

This change can perhaps be used as a measure of meditation 

uptake. To date, no study has looked at how the experience 

of meditation impacts breathing timing parameters at rest in 

the COPD population.

Methods
study design
This study was a randomized controlled trial with participants 

randomly assigned to a mindful meditation intervention 

group or a wait-list control group. Baseline measures were 

taken within 1 week prior to the beginning of the intervention. 

Follow-up measures were taken within 1 week of completion 

of the 8-week long intervention. No payment was offered to 

the participants for their participation in the study. To make 

travel times shorter for the participants, classes were held in 

their respective pulmonary rehabilitation locations under the 

complete direction of the primary researcher. All participants 

agreed to participate in the study and completed an informed 

consent form. The study was approved by a local institutional 

review board and registered in www.clinicaltrials.gov as 

study number NCT01577329.

Participants
Participants were recruited via informational flyers in 

physicians’ offices, clinics, and pulmonary rehabilitation 

centers, or by physician referral. Inclusion criteria were as 

follows: physician diagnosis of COPD, able to read and write 

English, and having reliable transportation. Exclusion criteria 

included the presence of any active lung disease other than 

COPD. Fifty-one participants were assessed for eligibility. 

Forty-one participants were randomized to either the medita-

tion intervention group or the wait-list group (Figure 1).

randomization
All participants agreed to be randomized. Stratified random-

ization was conducted using baseline measures of spirometry 

to assure participant balance in disease severity. The partici-

pant identification number, and forced end expiratory pres-

sure in 1 second percent of predicted normal value (FEV
1
%) 

results were sent to an independent researcher, who assigned 

participants to groups by using a list of randomly gener-

ated numbers and by blocking on the FEV
1
% (40 FEV

1
 

and FEV
1
%). Those participants randomized to the wait-list 

control group were offered the opportunity to participate in 

the mindfulness meditation intervention after completion of 

the study. Participants in both groups continued to receive 

normal care, and those that were attending pulmonary reha-

bilitation or maintenance program continued to attend their 

respective programs. All participants were asked to refrain 

from learning or practicing any meditation other than what 

was taught during the mindfulness meditation intervention. 

Also, participants in the meditation intervention group signed 

a confidentiality agreement to not discuss the content of the 

class with fellow pulmonary rehabilitation participants.

Intervention
The mindfulness meditation intervention was comprised of 

eight weekly 60-minute classes of meditation and mindful 

movement activities that used the overall format of MBSR. 

Jon Kabat-Zinn developed MBSR at the University of 

Massachusetts and established a set manual that outlines 

specific meditation exercises. It is required that meditation 

instructors have had formal training in MBSR and a long-

standing personal program of MBSR.17 The mindfulness 

meditation intervention used in this study was conducted 

by a nurse who was trained in meditation, including MBSR, 

had taught meditation for more than ten years, and currently 

maintains a long-standing personal practice of meditation. 

Class sessions were not recorded; however, the nurse leader 

made extensive notes immediately after each session that 
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were then transcribed and used to establish consistency 

between sites. Class sizes were set at a minimum of five and 

a maximum of ten participants to promote group interaction 

and learning. A teaching manual was developed. Weekly 

handouts and an audio compact disc of all meditation and 

mindful movement exercises were provided to each par-

ticipant to be used in home practice. Due to the need for 

supplemental oxygen and the fatigability of persons with 

COPD, the class time was limited to 60 minutes. To address 

other issues specific to persons with COPD, the program 

minimized the traditional focus on the breath during the 

beginning meditation exercises. In an attempt to improve 

symptom management, a non-threatening focus on dyspnea 

awareness was included. Ujjayi breathing was included, and 

a labyrinth for walking meditation was included. Further, a 

spiritual focus was introduced to augment a feeling of com-

fort during meditation. QiGong was chosen as the meditative 

movement exercise, based on the expertise of the teacher 

leading the intervention.

reduced focus on the breath
Concentration on areas of the body that are directly related 

to current illness can be anxiety provoking and can interfere 

with meditation.18 For this reason, meditation skills that use 

a focus on the breath, such as the body scan and beginning 

meditation, were taught with an alternative focus. The body 

scan, which guides persons to connect with each part of 

their body, often instructs participants to use the sensation 

of the breath to move from one body part to another. Body 

awareness was instead taught, using the sensation of the 

heart beat or visual sensation of color moving through the 

body. The beginning meditation skill was taught using a 

spiritually based mantra described below in the “Spiritual 

mantra” section.

spiritual mantra
There is substantial support for the efficacy of using spiritu-

ally based mantras.14,19,20 Within the group setting, the concept 

of spiritual as opposed to religious was introduced. Subjects 

Figure 1 Flow diagram of participants through the trial.
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then participated in an exercise that facilitated identification 

of a personal word, image, or phrase that conveyed a sense 

of comfort, to be used as a meditation mantra. The Mantram 

Handbook was used as a guide to conducting this group work.21 

Subjects were not required to share their personal mantra.

Focus on dyspnea
The original MBSR program includes one class devoted 

to assisting participants develop a healthy detached non-

judgmental awareness of negative emotions.22 This session 

was adapted to focus on the sensation of dyspnea. While 

taking steps to address their dyspnea, subjects were asked 

to describe those situations during which they became 

dyspneic, and the emotions that occurred before during and 

after those situations. Group time was used to share these 

experiences and to process the emotions that accompanied 

periods of dyspnea.

Qigong
Traditionally, all schools of meditation included teachings 

that develop the student’s ability to connect the experience 

of their physical body to the larger experience of the universe 

through the practicing of yoga, Tai Chi, or Qigong.23 Qigong 

was selected as the mindfulness movement activity, because 

the meditation instructor had formal Qigong training and a 

well-developed personal Qigong practice. This then alleviated 

the need for two instructors. Qigong is a fluid practice that can 

be done standing or seated, has been shown to improve physi-

ological functions,24,25 and has been shown to be beneficial for 

persons with COPD.26 Four Qigong exercises were included 

in this mindfulness meditation intervention: Lung wake up, 

Lung release, Qigong walking, and Lung meditation.

Ujjayi breathing
Ujjayi breathing is a diaphragmatic breath that first fills the 

lower belly, rises to the lower rib cage, and finally moves into 

the upper chest and throat.27 Inhalation and exhalation are 

both done through the nose. The “ocean sound” is created by 

slightly constricting the glottis as air passes in and out. The 

diaphragm is then used to control the length and speed of the 

breath, strengthening the diaphragm, and bringing increased 

awareness and enjoyment to the process of breathing. The inha-

lations and exhalations are equal in duration, and are controlled 

in a manner that causes no distress to the practitioner.

labyrinth
Persons with COPD often become short of breath when walk-

ing, requiring them to pace their daily activities. Walking is 

also a major diagnostic tool that lets the person with COPD 

and the health care provider know if the disease is advanc-

ing or under control.28,29 Thus, walking can be associated 

with many negative emotions. For this reason, labyrinth 

walking was selected to allow subjects to decrease their 

fearful anticipation of walking by developing a meditative 

focus while walking slowly. The concept of walking slowly 

with a meditative focus was combined with the concept of 

movement following the breath that was introduced during 

the session on Qigong. This provides, at the least, an experi-

ence of walking without the need to worry about speed or 

distance and, at the most, a beautiful sensation of coming to 

a place of being centered and calm.

Measures
Breathing parameters
Breathing timing measures were measured using induc-

tive plethysmography with a portable dual elastic band 

system (ClevMed bio-radio system). Measures were 

taken for 10 minutes under quiet conditions, in a seated 

position after a 5-minute rest. Breathing parameter data 

were reduced with Vivonoetic’s Vivosense® software. 

The Qualitative Diagnostic Calibration routine was used 

to provide unequal weightings for each respiratory com-

partment.30 The use of Qualitative Diagnostic Calibration 

has been shown to be accurate and reliable for measuring 

breathing timing parameters.31 Respiratory timing mea-

sures included: respiratory rate; respiratory rate variabil-

ity, calculated using the root mean square of successive 

respiratory rates over a specific time period; expiration 

time; and synchronization of chest/abdomen movement 

(absolute phase angle).

The revised anxiety sensitivity Index
Sensitivity to the sensation of anxiety was measured with 

the revised Anxiety Sensitivity Index-3 (ASI-3), which is an 

18-question refined version of the original ASI.32 The ASI-3 

correlated with other self-reported measures of anxiety and 

sensitivity without sex differences and with a good scale of 

reliability.33 In persons with COPD, the ASI-3 was predictive 

of the degree of dyspnea perceived while breathing against 

resistive loads.5

The Chronic respiratory Disease Questionnaire
COPD symptom burden was measured with the Chronic 

Respiratory Disease Questionnaire (CRQ). The question-

naire contains four scales that measure dyspnea during 

common daily activities, fatigue, mastery for self-care of 
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COPD  symptoms, and emotional function. Each scale is 

rated on a 1–7 Likert scale, with higher scores indicating 

fewer symptoms.34 This instrument is widely used, and there 

is evidence to support its reliability and validity.35

The Freiburg Mindfulness Inventory
The Freiburg Mindfulness Inventory (FMI) is a 14-item 

questionnaire that measures a single holistic concept of 

mindfulness that is comprised of the distinct facets of present 

moment awareness, body awareness, and self-acceptance.36 It 

assesses the subject’s level of mindfulness and their ability 

to tolerate negative sensations on a 1–4 Likert scale, with 

higher numbers reflecting a greater degree of mindfulness.37 

The FMI demonstrated good reliability with an alpha of 0.93, 

and inter-item correlations of 0.32.36

Feasibility and acceptability
The feasibility and acceptability of the mindfulness medita-

tion intervention was assessed using class attendance and 

information from weekly journals that asked participants 

to record how many minutes they practiced each day. 

The journals also included two questions to expand our 

understanding of how persons with COPD view medita-

tion practice. The first question assessed helpfulness of 

meditation using a 0–3 Likert scale, with 0 being “not at 

all” and 3 being “a great deal”: “I felt that I benefited from 

my meditation practice this week.” The second question 

assessed each participant’s level of rumination using a 

0–3 Likert scale, with 0 being “only occasionally” and 3 

being “a great deal of the time”: “Worrying thoughts go 

through my mind.”

statistical analysis
Baseline measures were evaluated using the Student’s t-test 

for differences between groups. Pearson product moment 

correlation coefficient (Pearson’s r) was used to analyze the 

correlation between respiratory and survey measures. The 

effects of the intervention were analyzed using a one-way 

analysis of variance (ANOVA) with repeated measures for 

the effect of time.38 Data are presented as mean (standard 

deviation). At an 80% power level, with a 5% type I error 

rate, the power analysis suggested 29 participants per inter-

vention arm to detect a medium effect size. Please note that 

the power analysis accounted for a 20% drop-out rate in 

enrollment, as identified in previous studies for this popula-

tion.39 All statistical analyses were implemented using SPSS 

version 22, and the power analysis was implemented using 

PASS software.

Results
Baseline results
After assessing for eligibility, the study consisted of 41 par-

ticipants, 19 in the intervention group and 22 in the wait-list 

group (Figure 1). A total of 35 participants completed all 

pre-test and post-test measures. The participants were mostly 

female, 27/41, with a mean age of 69.5 (7.9) years and a mean 

of 6.78 (5.84) years since diagnosis with COPD. The wait-list 

control group was mostly men (19/22), and the meditation 

intervention group was evenly divided between men and 

women (8/19). Disease severity was assessed according to 

the stages of the Global Initiative for Chronic Obstructive 

Lung Disease (GOLD).40 At baseline, 2% of participants 

were assessed as GOLD stage 1, 37% were assessed as 

GOLD stage 2, 41% were assessed as GOLD stage 3, and 

20% were assessed as GOLD stage 4. This was a highly 

functional group with 20% currently attending pulmonary 

rehabilitation and another 70% attending self-pay mainte-

nance programs at a pulmonary rehabilitation center, while 

4% reported working-out at non-pulmonary rehabilitation 

sites such as community or private gyms. Only 6% of the 

participants had never attended and/or were not currently 

attending any type of pulmonary rehabilitation program. For 

those participants who reported participating in pulmonary 

rehabilitation or some type of exercise program, 22 reported 

attending two times a week, 15 reported attending three 

times a week, and one participant reported working out four 

times a week. Those participants active in formal pulmonary 

rehabilitation or maintenance programs attended one of three 

area programs affiliated with large health care systems and 

certified by the American Association of Cardiovascular and 

Pulmonary Rehabilitation.

Of the 41 randomized participants, 64% had no experi-

ence with any type of meditation and 23% had very little 

experience, which was mostly reading about meditation or 

trying meditation on their own without instruction. Eleven 

percent had taken some type of meditation class. Those who 

had experienced some type of meditation class reported tak-

ing a class in Transcendental Meditation sometime during the 

1960s or early 1970s. Except for one participant, no others 

reported that they were successful in developing a personal 

practice of meditation, and none were currently meditating. 

One participant in the wait-list control group had personal 

practice of meditation; however, because meditation practice 

can vary a great deal, she was included in the study. As a 

check, all measures were run with and without this partici-

pant included, and the results were not different for any of 

the outcome measures.
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At baseline, participants in the meditation intervention 

group had significantly less dyspnea as compared to the 

wait-list group (4.86 [1.69] compared to 3.84 [1.31], respec-

tively; P=0.04) and significantly less anxiety sensitivity as 

compared to the wait-list group (14.44 [10.23] compared 

to 25.45 [15.62] respectively; P=0.02). There was no dif-

ference between the groups in terms of FEV1% predicted 

(P=0.86).

Feasibility and acceptability
A review of class participation indicated that participants 

attending classes were able to attend the entire 60 minutes 

of each class that they attended, participated fully in each 

activity, and were willing to complete homework assign-

ments. Overall, the majority of participants in the meditation 

treatment group attended six or more meditation classes 

(12/19). Five participants attended regularly, and then 

stopped attending. Three participants attended only the first 

three classes. Two of those reported no cause or reason for 

not attending. The third participant was hospitalized for an 

aborted lung transplant, and then reported problems with child 

care arrangements. Two participants stopped attending classes 

after four and five classes, respectively. One of these left on 

vacation and the other sustained a fall, requiring treatment. All 

other participants missed isolated classes because of a variety 

of scheduling difficulties. During the study, no participant 

reported being hospitalized due to COPD exacerbation. An 

average of 13 subjects turned in journals each week. Reported 

time spent meditating per meditation attempt increased over 

the 8-week course, with the mean number of days meditating 

per week remaining high (five out of seven) (Figure 2).

Emotional function and perceived helpfulness of medi-

tation correlated with the number of classes attended. The 

baseline measure of emotional function was positively cor-

related with number of classes attended (r =0.35, P=0.05). 

From the weekly journals, the question regarding perceived 

helpfulness of meditation significantly correlated with the 

number of days per week that participants reported having 

meditated (r =0.36, P=0.05).

results of the statistical model
In group comparisons, participants in the meditation interven-

tion group demonstrated a statistically significant increase 

in respiratory rate at the end of the meditation intervention 

compared to the wait-list control group (15.93 [2.82] com-

pared to 21.30 [3.05] at the end of intervention vs 17.18 

[6.44] compared to 18.73 [4.31] at the end of intervention, 

respectively; P=0.05, partial eta-squared [η2] =0.13). No 

changes were seen in expiratory time, absolute phase angle 

or respiratory rate variability. The change in respiratory rate 

was not correlated with change in the ASI-3 (r =0.23, P=0.46), 

dyspnea (r =0.24, P=0.42), emotional function (r =0.20, 

P=0.57), mastery (r =0.38, P=0.20), fatigue (r =0.01, P=0.97) 

or the FMI (r =0.24, P=0.43). However, when comparing only 

those participants in the meditation intervention group who 

had completed six or more classes (N=12), it was found that 

respiratory rate did not significantly increase in comparison 

to the wait-list group.

The ASI-3, the dyspnea scale, and the fatigue scale of the 

CRQ did not change between groups over time; however, the 

FMI significantly decreased in the meditation intervention 

group in comparison to the wait-list control group over time 

(42.75 [8.10] compared to 40.43 [8.25] at the end of inter-

vention vs 38.48 [8.70] compared to 40.09 [7.84] at the end 

of intervention, respectively; P=0.02, η2=0.15). Emotional 

function and mastery showed a trend toward improvement in 

the meditation intervention group as opposed to the wait-list 

control group. Emotional function improved by the end of 

meditational intervention in both the meditation interven-

tion and wait-list control groups (5.08 [1.26] at baseline 

compared to 5.42 [1.05] vs 4.33 [1.12] at baseline compared 

to 4.42 [1.06], respectively; P=0.06, η2=0.12). Mastery also 

improved by the end of meditation intervention in both the 

Figure 2 Participation in meditation intervention.
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meditation intervention and wait-list control groups (5.10 

[1.26] compared to 5.47 [1.25] vs 4.31 [1.36] compared to 

4.09 [1.07], respectively; P=0.06, η2=0.11). When including 

only those subjects that had attended six classes or more, 

significant improvement in emotional function was dem-

onstrated in the meditation intervention group compared to 

the wait-list control group by the end of intervention (5.17 

[1.45] compared to 5.61 [1.13] vs 4.33 [1.13] compared to 

4.24 [1.06], respectively; P=0.03, η2=0.19).

Discussion
Respiratory rate and FMI were the only two measures to 

demonstrate significant change over time between groups. 

However, when considering only those participants who 

attended six classes or more, the change in respiratory rate 

lost significance. Another measure which demonstrated dif-

ferent results based on class attendance was the emotional 

function scale of the CRQ. When considering participants 

who attended six or more classes, the emotional function 

levels improved significantly over those enrolled in the 

wait-list group. Further, there appeared to be a relation-

ship between baseline emotional function and the ability to 

attend meditation classes. The change in respiratory time 

and FMI overall implies that the mindfulness meditation 

intervention was not successful. Investigation of the change 

in these measures demonstrated that change occurred in 

a similar direction but did not correlate. This suggests a 

possible mediator is involved in the relationship between 

respiratory rate and level of mindfulness. Despite lack of 

outcome success, this study demonstrated good feasibility 

and acceptability for the mindfulness meditation intervention 

in the COPD population.

 This study identified that respiratory pattern changes 

can be used as a measure of meditation intervention uptake; 

however, it is possible that emotions may mediate the rela-

tionship between respiratory rate and level of mindfulness. 

Respiratory patterns have been demonstrated to be stable over 

time and fluctuate in a consistent manner during changes in 

respiratory demand, such as exercise.41 Despite this stabil-

ity, respiration patterns have been shown to change at rest in 

response to meditation practice in persons without pulmonary 

disease. After attending a meditation intervention using a 

focus on Ujjayi breathing, it was found that healthy persons 

demonstrated a decrease in respiratory rate and an increase 

in expiratory time.15 A group of participants with heart fail-

ure who attended an MBSR intervention also demonstrated 

a decrease in respiratory rate at rest that was shown to be a 

result of prolonged expiratory time.16 Although these  studies 

demonstrated a change in respiratory pattern along with 

improved function and quality of life, they did not measure 

mindfulness levels.15,16

Meditation time needed to change levels of mindfulness 

varies greatly between meditation studies. Although some 

studies identify improvements in mindfulness in a short time 

period, some identify the need for a longer period of medita-

tion experience.22,42–44 No other study of meditation in the 

COPD population has measured mindfulness levels, so we 

do not know how long it will take for persons with COPD 

to increase their level of mindfulness. It is important to note 

that persons attending the mindfulness meditation intervention 

were still actively learning meditation skills through week 8 

and would be considered beginner meditators at the end of 

week 8. It is possible that the duration of the mindfulness medi-

tation intervention and the timing of the measurements may 

have affected the results. When persons are learning complex 

skills such as mindfulness, their learning is non-linear and 

demonstrates the existence of phase transitions. These transi-

tions often include critical fluctuations or periods of arrested 

progress that immediately precede full integration of the new 

complex skill.45,46 Perhaps the decrease in mindfulness dem-

onstrated in this study represents initial phase changes.47

Mindfulness meditation, which is included in MBSR 

and in the mindfulness meditation intervention that was 

used in this study, is a complex skill. It involves learning to 

simultaneously become more aware of and detached from 

negative emotions and sensations. This may be initially over-

whelming for persons with life-threatening chronic disease. 

In this study, subjects were taught mindfulness while learn-

ing to be more aware of their sensations of dyspnea. In the 

Mularski et al study, subjects were taught to be mindful of 

negative emotions.13 Neither study demonstrated significant 

improvements in symptom burden or function. However, in 

two recent studies involving persons with COPD, meditation 

interventions were used which did not include the specific 

skill of mindful awareness.26,48 Fulambarker et al investigated 

yoga combined with a mantra-style meditation and demon-

strated improvement in the total Saint George Respiratory 

Questionnaire (P=0.00).48 Chan et al used a Qigong style 

of mindful movement along with mantra-style meditation 

and demonstrated improvement in the 6-minute walk test 

(P=0.03).26 Both meditation interventions, which did not 

include mindfulness, were much longer in duration (33 ses-

sions and 24 sessions, respectively).

 It may be that including only a non-threatening mantra-

style meditation allowed people with COPD to attend 

classes long enough to benefit. This is the “catch-22” of 
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meditation interventions. Meditation interventions have been 

demonstrated to reduce anxiety,49 but high levels of anxiety 

and/or panic produce a barrier to participation.50 The study by 

Mularski et al had a very high dropout rate (41%), which may 

have been impacted by the demographics of this particular 

population. In that study, all of the participants were older 

male veterans often found to have a high occurrence of Post 

Traumatic Stress Disorder.13 In this study, it was found that 

emotional function correlated with class attendance. Those 

with higher levels of emotional function (less anxiety and 

depression) were apt to attend more classes. It was also the 

case that participants in the meditation intervention group 

had low anxiety sensitivity as measured by the ASI-3. The 

mean ASI-3 score for the meditation intervention group in 

this study was 15.93 (2.82) and as such did not reach the level 

that is indicative of a diagnosis of anxiety or panic.51 This 

study helps to identify that there is a complex relationship 

between breathing timing parameters, emotional function, 

and mindfulness in people with COPD.

To date, research on meditation in the COPD population 

demonstrates a need to introduce the concepts and practice 

of meditation in a manner that allows participants to progress 

at their own pace. Ongoing drop-in meditation classes that 

focus on simple mantra meditation and meditative movement 

would be more acceptable, and as such, more effective. This 

design will provide a non-threatening class format and allow 

persons with COPD to adjust class attendance to accommo-

date individual health care needs. Research indicates that the 

meditation skill of focused attention, such as mantra medita-

tion, increases a person’s ability to attend, lowers sympathetic 

activation, and increases one’s ability to seek out novel situ-

ations.52 Focusing initially on this beginning skill of medita-

tion will allow persons with COPD to participate to the level 

of their comfort, increasing the chances of them developing a 

long-term practice of meditation. Notably, participants at two 

research sites requested that the meditation classes continue. 

Staff members who already had a well-developed practice of 

meditation were trained to teach the mindfulness meditation 

classes. These classes have continued with high attendance.

Limitations of the study and future 
research
This study was burdened with financial limitations that 

resulted in a small sample size and lack of long-term 

follow-up. It is recommended that future research on medita-

tion in persons with chronic disease, and in particular those 

with COPD, be of longer duration. It is also recommended 

that measures be taken post-intervention and then at 4 and 

6 months’ follow-up. Overall, meditation is beneficial for 

persons with COPD, and further research to identify more 

acceptable intervention protocols is warranted.

Conclusion
This study added to our understanding of how to better design 

meditation interventions for persons with COPD. It demon-

strated that meditation classes held at pulmonary rehabilita-

tion sites were feasible. In order to increase acceptability, 

future meditation interventions need to provide ongoing 

classes that focus on mantra-style meditation and medita-

tive movement, without presenting emotionally-triggering 

skills such as mindful awareness to emotions or dyspnea. 

Perhaps, as persons with COPD become adept at meditation 

skills, these complex concepts can be added. However, for 

those diagnosed with co-morbid anxiety or panic, mindful 

awareness of emotions and dyspnea may not ever be appro-

priate or necessary. It is interesting that despite negative 

outcome results, a large number of participants continued to 

pursue meditation instruction. Exploration of the perceived 

benefits of meditation needs to be pursued with this group 

of individuals. This research will help identify timeframes 

regarding improved mindfulness, and the effect of meditation 

on disease management and symptom burden.
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