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Abstract

Background: There has been limited study of yoga training as a complementary exercise strategy to manage
the symptom of dyspnea in patients with chronic obstructive pulmonary disease (COPD).

Purpose: The primary purpose of this pilot study was to evaluate a yoga program for its safety, feasibility, and
efficacy for decreasing dyspnea intensity (DI) and dyspnea-related distress (DD) in older adults with COPD.
Methods: Clinically stable patients with COPD (n = 29; age 69.9 + 9.5; forced expiratory volume in 1 second
(FEV,) 47.7 + 15.6% predicted; female = 21) were randomized to a 12-week yoga program specifically designed
for people with COPD or usual-care control (UC). The twice-weekly yoga program included asanas (yoga pos-
tures) and visama vritti pranayama (timed breathing). Safety measure outcomes included heart rate, oxygen sat-
uration, dyspnea, and pain. Feasibility was measured by patient-reported enjoyment, difficulty, and adherence
to yoga sessions. At baseline and at 12 weeks, DI and DD were measured during incremental cycle ergometry
and a 6-minute walk (6MW) test. Secondary efficacy outcomes included physical performance, psychologic
well-being, and health-related quality of life (HRQoL).

Results: Yoga training was safe and feasible for patients with COPD. While yoga training had only small ef-
fects on DI after the 6MW test (effect size [ES], 0.20; p = 0.60), there were greater reductions in DD in the yoga
group compared to UC (ES, 0.67; p = 0.08). Yoga training also improved 6MW distance (+71.7 + 21.8 feet ver-
sus —27.6 + 36.2 feet; ES = 0.78, p = 0.04) and self-reported functional performance (ES = 0.79, p = 0.04) com-
pared to UC. There were small positive changes in muscle strength and HRQoL.

Conclusions: Elderly patients with COPD participated safely in a 12-week yoga program especially designed
for patients with this chronic illness. After the program, the subjects tolerated more activity with less DD and
improved their functional performance. These findings need to be confirmed in a larger, more sufficiently pow-
ered efficacy study.

Introduction Home walking and supervised endurance exercise are

strategies that have been shown to reduce dyspnea intensity

yspnea, or shortness of breath, is a distressing and dis-

abling symptom commonly experienced by people who
suffer from chronic pulmonary disease.'? A recent review of
prevalence studies documented that 10%-70% of patients with
terminal cancer and 90%-95% of patients with advanced
chronic obstructive pulmonary disease (COPD) experience
dyspnea.® Medical and pharmacologic treatments are of lim-
ited efficacy for the relief of dyspnea in people with advanced
COPD.! Therefore, patients must rely on their own self-care
strategies to manage their dyspnea on a daily basis.

(DI) and dyspnea-related distress (DD)."#°> We have shown
that a dyspnea self-management program decreased DI and
DD in patients with COPD.®” Prompted by patients’ prefer-
ences for participating in different types of exercise, we ques-
tioned if yoga training could be suggested as an alternative
mode of exercise. While yoga therapy has been shown to
have positive effects in healthy patients who are elderly®1
and people with asthma,'"1% and for various symptoms such
as anxiety,'4 headache,'® depression!® and back pain,!”18 the
evidence to support the efficacy of yoga for relieving DI and

1Department of Physiological Nursing, University of California, San Francisco, San Francisco, CA.
Biobehavioral Nursing and Health Systems, University of Washington, Seattle, WA.

225



226 DONESKY-CUENCO ET AL.
Mechanisms & Proposed Proposed
Correlates of Benefits of Outcomes of
Dyspnea Yoga Training Yoga Training
Hyperinflation I Respiratory rate 4 Dyspnea
Hyperventilation 4 Airway resistance —” | | Dyspnea-related
:)/Poxemla T Respiratory muscle . distress
ypercapnea > strength Depressicn
1 Wark of breathing 1 Anxiety
Respiratory muscle 4 HRQoL
weakness 4 Autonomic arousal —* | | Physical
Deconditioning I Heart rate
Depression > performance
Anxiety .
Depression i gep.retssmn
Fatigue nx.le Y
| Panic Attacks

of breathing

T Confidence for control

T Balance
T Coordination
7 Flexibility

T Muscle strength

FIG.1. Proposed relationships among dyspnea mechanisms, benefits of yoga training, and outcomes of participation in a

yoga program. HRQoL, health-related quality of life.

DD in patients with COPD is limited. Previous studies did
not use standardized measures to assess dyspnea.!¥2!

With its focus on achieving slower and deeper breathing,
improved breath control, physical fitness, and improved
stress management for other patients,?>?*> we hypothesized
that the pathophysiologic changes in COPD such as hyper-
inflation, increased work of breathing, and deconditioning
could be improved with yoga practice (Fig. 1). Reductions of
dyspnea after exercise training without physiologic changes
may be attributed to patients” increased feeling of control
over their breathing, a response shift in the perception of the
symptom, or a decrease in anxiety, which enhances dys-
pnea.2+2627 Although patients report using yoga to manage
their dyspnea, the safety and feasibility of this therapy have
not been studied.

Therefore, the primary purpose of this pilot study was to
develop and evaluate a yoga program for its safety, feasi-
bility, and efficacy for decreasing DI and DD in people with
COPD. The secondary outcomes of exercise and functional
performance, muscle strength, psychologic well-being, and
health-related quality of life (HRQOL) were also measured.

Methods
Study design

This randomized pilot study compared the effects of a
12-week yoga training program (Yoga) with a usual-care
control intervention (UC) in patients with COPD. Patients
in the UC group received an educational pamphlet, “Liv-
ing with COPD” (Krames Patient Education, San Bruno,
CA) and were offered the yoga program at the conclusion

of the 12-week period. Primary and secondary outcomes
were measured at baseline and at 12 weeks. Safety and fea-
sibility outcomes were measured at the end of each yoga
session.

Patients

Patients with COPD were recruited between April 2004
and June 2005 from American Lung Association Better
Breathers Clubs, by advertisements, and by letters and e-mail
messages sent to practicing physicians. We included people
who were > 40 years of age and had their activities of daily
living (ADL) limited by dyspnea from clinically stable
COPD.28 Patients receiving supplemental oxygen were in-
cluded if their oxygen (O,) saturation could be maintained
at=80% on =6 L/minute of nasal oxygen during a 6-
minute walk test (6MW). Patients who had active sympto-
maticillness (e.g., ischemic heart disease, neuromuscular dis-
ease, and psychiatric illness) and those who had completed
a pulmonary rehabilitation, yoga, or exercise training pro-
gram in the last 6 months were excluded. Over 14 months,
210 individuals were screened by telephone. Forty-one (41)
patients were randomly assigned to the Yoga group or to the
UC group (Fig. 2). The institutional review board of the Uni-
versity of California, San Francisco (UCSF) approved the
study protocol.

The yoga training program

The 12-week yoga training program for patients with
COPD was developed by an invited panel of expert yoga in-
structors, who met for a 1-day workshop at the UCSF Osher
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FIG. 2. Study flow.

TaBLE 1. SEQUENCE OF YOGA PosEs DURING THE YOGA SESSIONS

Poses

Goal

Tadasana (mountain pose)

Adho Mukha Savasana (half dog pose)
Adho Mukha Virsana (child’s pose)
Trikonasana (triangle pose)
Bhujaganasana (cobra pose)
Bharadvajasana (simple twist)

Salamba Setu Bandhasana (supported
bridge pose)

Dandasana
Baddha Konasana
Savasana with gradual inclusion of sama
vritti and pranayama visama oritti (variations)

Stretch thoracic spine and use during transitions
between poses.

Stretch respiratory accessory muscles and improve
flexibility in shoulder joints and thoracic spine.

Stretch lower back and increase awareness of
breathing in back.

Stretch intracostal muscles and improve flexibility
in the thoracic spine.

Stretch anterior muscles of respiration and
improve flexibility in thoracic spine.

Stretch and strengthen intracostal muscles and
improve the flexibility of the vertebral column.

Stretch anterior muscles of respiration,
improve flexibility in thoracic spine, and calm
the nervous system.

Release the back of legs and extend spine.

Open the chest and improve flexibility of the hips.

Relax and improve respiratory function.
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Center for Integrative Medicine. We chose primarily Iyengar
yoga techniques because of the emphasis on the use of props,
the availability of Iyengar-trained yoga instructors who had
experience with older chronically ill individuals, and docu-
mented positive application of Iyengar methods in the treat-
ment of chronic disease.?’ Patients were offered a total of 24
1-hour yoga sessions that consisted of yoga asanas (poses) in-
terspersed with visama vritti pranayama (timed breathing)
(Table 1).

Timed breathing pranayama techniques were integrated
into the yoga program to maximize the potential for breath
improvement in these patients with COPD. The expert panel
chose timed breathing because it is gentle, adaptable for
daily life practice, and easy to modify based on the needs of
the individual. In addition, the focus on prolonged exhala-
tion may counteract the air trapping in the lungs and slow
expiratory flow rates that are related to increased dyspnea
in patients with COPD. Patients were led in timed breath-
ing, with exhalation twice as long as inhalation and no in-
spiratory or expiratory pauses. They began with a pattern of
2-0-4-0 and worked up to 6-0-12-0 as tolerated. Patients in-
haled through their nostrils, if possible, and then exhaled
gently. The yoga instructors focused attention on the breath
during all asanas, and all stretching movements were done
during exhalation. Although most patients naturally
adopted a pursed-lips breathing pattern,3-33 the yoga in-
structors taught pranayama techniques from a yoga perspec-
tive, with no attempt to integrate breathing retraining tech-
niques.3

Patients were given a videotape of one yoga class and were
strongly encouraged to practice daily at home. They were
asked to document the number of sessions and number of
minutes of home practice since the last yoga class during
each yoga class session. These subjects were also asked and
to describe their home practice during individual exit inter-
views.
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Measurements

Safety and feasibility. Safety of the yoga program was
assessed by measuring heart rate, oxygen saturation, pain
on a 0-10 point scale, and dyspnea on a modified Borg
scale3® before and after each yoga session. Feasibility was
assessed by perceived difficulty of the yoga class, and level
of enjoyment was rated by patients after each session, us-
ing a 0-10 point scale. The percentage of yoga sessions at-
tended was used as a measure of adherence. Patients were
asked about their satisfaction and experiences with the
program during individual exit interviews, which were
conducted by the principal investigator, who was not in-
volved with the study operations.

Primary efficacy outcomes: DI and DD during laboratory
exercise. Two laboratory exercises and a questionnaire were
implemented to determine efficacy outcomes. In the first ex-
ercise, patients performed two 6MW approximately 30 min-
utes apart in a straight hospital corridor.3® The longer walk
was used for analysis. DI and DD were measured before and
after each 6MW with a modified Borg scale,®® using the fol-
lowing questions: “How short of breath are you right now?”
and “How bothersome or worrisome is your shortness of
breath to you right now?”

In the second exercise, patients performed a symptom-lim-
ited test on an electronically braked upright bicycle (Ergo-
line Ergometrics 800, Bitz, Germany). Heart rate and rhythm
were recorded continuously with a 12-lead electrocardio-
gram. Finger pulse oximetry was monitored continuously
(Nonin Onyx 9500, Plymouth, MN). DI and DD were rated
every minute using the modified Borg scale.

The questionnaire, a 5-item dyspnea subscale of the pa-
per-and-pencil Chronic Respiratory Disease Questionnaire
(CRQ), was used to measure DI with activities of daily liv-
ing (ADL). Patients chose five activities that were most im-

TABLE 2. BASELINE CHARACTERISTICS

Yoga uc

Variable (n=14) (n=15)
Gender, female/male (n/n) 10/4 11/4
Age, years 722 £ 6.5 67.7 = 11.5
FEV1, L (% predicted) 1.3 = 0.5 (51.2 = 10.5) 1.0 = 0.4 (44.4 = 19.0)
FEV1/FVC % 463 = 7.8 433 + 12.6
Race, Caucasian 10 (71%) 13 (87%)
Education:

Partial college or more 12 (86%) 13 (87%)

High school or less 2 (14%) 2 (13%)
Marital status

Never married 2 (14%) 7 (47%)

Married 4 (29%) 3 (20%)

Widowed/divorced 8 (57%) 5 (33%)
Living situation

Live alone 4 (29%) 9 (60%)

With spouse or other 10 (71%) 6 (40%)
Employed 4 (29%) 2 (13%)
Uses oxygen 4 (29%) 1 (7%)
Previous rehab attendance 8 (57%) 5 (33%)
Current smoker 2 (14%) 3 (20%)

UC, usual care control; FEV;, forced expiratory volume in 1 second, FVC, forced vital capacity.
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portant to them and rated DI with these activities on a 7-
point Likert scale.

Secondary efficacy outcomes: Physical performance,
sense of well-being, and HRQL. Evaluation of physical per-
formance included administration of a pulmonary function
test in which patients performed spirometry 15-20 minutes
after 2 puffs of albuterol administered via spacer (Ae-
rochamber; Monaghan, Plattsburg, NY). Spirometry, in-
cluding the percent of predicted forced expiratory volume
in 1 second (FEV;% predicted), forced vital capacity (FVC),
and the ratio of FEV; and FVC (FEV;/FVC), was performed
using a KOKO spirometer (Pulmonary Data Services,
Louisville, CO) at baseline and at 12 weeks.?® Exercise per-
formance was then determined by total distance walked on
the longest 6MW test and watts recorded on the cycle test.3
Finally, muscle strength was evaluated by measurement of
the strength of the hamstring and quadriceps muscles with
isokinetic muscle testing on the Biodex System 2 (Biodex
Medical Systems, Inc., Shirley, NY) with variable resistance
at a constant speed. A maximum contraction test (maxi-
mum peak torque/body weight), indicating the muscle’s
maximum strength, and sustained (60 seconds) repeated
contraction test (total work in joules), indicating muscle en-
durance, were performed on the right lower limb at the set-
tings of 90°, 120°, and 180°.

Depression and anxiety were measured as indicators of
psychologic well-being. The Center for Epidemiological
Studies Depression Scale (CESD),? was used to measure de-
pressed mood, and the Spielberger State Anxiety Inventory
(SSAI) was used to measure state anxiety.*
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HRQoL was measured with two instruments. The Med-
ical Outcomes Study 36-Item Short Form Health Survey (SF-
36)*1~4 has six scales and two composite measures of phys-
ical and mental functioning. The Chronic Respiratory
Disease Questionnaire (CRQ) is a validated disease-specific
health status instrument that includes 20 questions in four
domains: dyspnea; fatigue; emotional function; and mastery
(feeling of being in control over breathing difficulty).*®

Finally, the Functional Performance Inventory, short form
(S-FPI) was used to measure functional performance as a
component of HRQoL.#0~*8 The 32-item, validated inventory
has six subscales: body care; household maintenance; phys-
ical exercise; recreation; spiritual activities; and social activ-
ities, which are summed for a total score.

Statistical analysis

Descriptive statistics were used to compare baseline and
post-test characteristics of the two groups. To adjust for the
“work” associated with ratings of DI and DD, dyspnea slopes
and indices were created. The slope expressing the linear re-
lationship between DI, DD, and time during the cycle er-
gometry test was determined for each patient using data col-
lected at the end of every stage from rest to end of exercise,
(i.e., every 60 seconds). The individual slopes were averaged
to determine an overall sample mean slope, DI/time or
DD/time. The DI and DD indices during the 6MW were cal-
culated by dividing the modified Borg scores at the end of
the 6MW by the distance walked in feet during 6MW, and
multiplying by 1000. For each dependent variable, a two-
way repeated measures analysis of variance was performed
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TABLE 3. PRIMARY OUTCOMES: DYSPNEA INTENSITY AND DYSPNEA-RELATED DISTRESS

Means = SD
Yoga uc Effect
Time m = 14) (n = 15) p-Value size
Six-minute alk (6MW)
DI end Baseline 3.8 =23 29 = 1.6
3 mo 38 15 3325 0.6 0.2
DD end Baseline 26 +28 1.1 =11
3 mo 1.6 + 1.7 14 +£15 0.08 0.67
DI Index Baseline 3.0 =20 20+ 12
3 mo 3.1 *26 23 + 1.7 0.77 0.11
DD Index Baseline 21 24 0.8 = 0.7
3 mo 1523 02 *+10 0.07 0.71
Incremental cycle ergometry
DI end Baseline 45 =25 3.6 =23
3 mo 44 +24 3819 0.55 0.23
DD end Baseline 3.6 + 33 28 =29
3 mo 33 +32 28 £ 25 0.46 0.28
DI/time Baseline 0.94 = 0.34 0.90 = 0.49
3 mo 0.95 + 0.52 1.0 = 0.53 0.2 0.56
DD/time Baseline 0.76 £ 0.52 0.73 = 0.70
3 mo 0.70 £ 0.76 0.82 £ 0.76 0.44 0.30
CRQ
Dyspnea® Baseline 14.6 = 3.0 129 * 6.1
3 mo 16.8 = 6.3 152 = 6.6 0.96 0.07

Yoga (n = 5); UC (n =9).
SD, standard deviation; DI; dyspnea intensity; DD; dyspnea-related distress; DI end; DI at the end of the
6MW; DD end; DD at the end of the 6MW; DI and DD index; DI or DD end divided by 6MW distance in feet X
1000; DI/time or DD/time; DI or DD divided by the number of minutes on bicycle ergometer; CRQ; Chronic

Respiratory Disease Questionnaire.

TABLE 4. SECONDARY PHYSIOLOGIC OUTCOMES

Means £ SD
Yoga uc Effect
Time (n=14) (n=15) p-Value size
6MW distance (feet) Baseline 1387.9 + 408.2 1511.0 + 199.6
3 mo 1452.9 + 406.3 1483.4 = 229.0 0.04 0.78
Incremental cycle ergometry
Duration (watts) Baseline 85 = 29 72 =19
3 mo 87 £ 30 72 =18 0.61 0.19
Spirometry
FEV1 % predicted Baseline 51.2 = 10.5 444 * 19.0
3 mo 51.2 = 10.6 459 + 20.2 0.49 0.25
FEV1/FVC Baseline 0.46 = 0.08 0.43 = 0.13
3 mo 0.45 = 0.06 044 = 0.12 0.43 0.3
Muscle strength?
Hamstring strength Baseline 229 *= 8.8 2721 £ 6.2
(flexion tq/bw 90) 3 mo 25.8 £ 9.3 282 = 85 0.29 0.41
Quads strength Baseline 33.1 =97 36.1 = 121
(extension tq/bw 90) 3 mo 36.4 + 9.9 389 + 12.2 0.8 0.1
Hamstring strength Baseline 20.3 = 8.6 238 = 5.1
(flexion tq/bw 180) 3 mo 225 +78 240 =71 0.19 0.52
Quads strength Baseline 26.7 = 10.3 26.8 = 8.5
(extension tq/bw 180) 3 mo 259 £ 6.9 27.7 £ 9.3 0.42 0.31

®Yoga (n = 13); UC (n = 19).

SD, standard deviation; 6MW; six-minute walk; FEV1% predicted; forced expiratory volume in 1 second, percent predicted; FEV1/FVC;

ratio of forced expiratory volume in 1 second to forced vital capacity; tq/bw; torque divided by body weight.
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TABLE 5. SECONDARY OUTCOMES
Means = SD
Yoga uc Effect
Time (n=14) (n=15) p-value size
CRQ
Fatigue Baseline 180 = 44 16.0 = 3.7
3 months 16.8 £ 5.1 16.3 =52 0.34 0.36
Emotional Baseline 35.7 = 5.0 341 + 6.3
3 months 354 + 5.9 35.1 = 6.2 0.28 0.41
Mastery Baseline 224 + 35 195 £ 5.0
3 months 223 + 4.0 194 =53 0.85 0.07
SF-36
Physical component® Baseline 36.8 = 10.4 38.6 = 8.4
3 months 354 + 9.7 36.8 + 8.8 0.87 0.06
Mental component® Baseline 542 *+ 6.1 515 +93
3 months 54.8 + 8.0 523 + 9.6 0.93 0.03
FPI total Baseline 2.0 =05 21 *+ 05
3 months 22 *+04 21 =05 0.04 0.79
CESD Baseline 95+ 45 12.6 =94
3 months 9.8 = 7.0 114 = 6.0 0.48 0.27
SSAI Baseline 30.2 = 8.0 33.8 £ 9.0
3 months 31.0 + 8.8 322 +9.1 0.51 0.39
auC (n = 14).

SD, standard deviation; CRQ, Chronic Respiratory Questionnaire; SF-36, Medical Outcomes Study Short-
Form 36; FPI, Functional Performance Inventory; CESD, Centers for Epidemiologic Studies of Depression;
SSAI, State Anxiety Inventory; UC, usual-care control group.

with one between-subjects factor, treatment group, and one
within-subjects factor, time (before and after 12 weeks). This
design allowed for testing of the interaction of treatment
group by time. A p-value < 0.05 was considered significant.
Because this was a pilot study and all analyses were ex-
ploratory, we did not adjust for multiple comparisons. Ef-
fect sizes, calculated as (A Yoga — A UC)/ASDpqoleq are pre-
sented. All analyses were conducted with SPSS version 12.0
(SPSS, Inc., Chicago, IL).

Results
Sample characteristics

Of the 41 patients who were randomized, 12 did not com-
plete the study. Patients who dropped out had worse pul-
monary function (FEV% 37.7 * 16.0 versus 47.7 £ 15.6; p =
0.07) and higher CESD scores (16.2 = 5.4 versus 11.1 = 7.5;
p = 0.03) compared to those who completed the study. One
patient in the UC group died of pancreatic cancer and (1) pa-
tient was unable to attend yoga classes because of trans-
portation difficulties. The remaining 10 subjects withdrew
because of illness (5 due to COPD exacerbation and 5 due to
comorbid illnesses). The 29 patients in the yoga and UC
groups were statistically similar across all parameters at
baseline (Table 2).

Safety and feasibility

Immediately after each of the 24 yoga sessions, DI
ranged from 0.31 * 0.35 to 0.77 = 1.04 (Fig. 3), DD ranged
from 0.02 * 0.1 to 0.55 = 1.1, and pain ratings ranged from
0.78 = 0.88 to 2.26 + 2.23 on a 0-10 point scale. Heart rate
decreased by 2-6 beats per minute from the beginning to

the end of the yoga session and ranged from 79 = 12 to
88 = 14. There were no adverse clinical events associated
with the yoga training. Enjoyment ratings ranged from
7.68 + 2.45 to 9.33 £ 1.37, and perceived difficulty of the
yoga practice ranged from 0.94 = 1.0 to 2.97 = 2.37. Pa-
tients attended an average of 20 sessions (range: 17-23) out
of 24 sessions. Thirteen (13) of 14 (93%) yoga participants
reported that they practiced the yoga program at least
some of the time at home, and 4 (29%) practiced at least 5
times per week at home.

A majority of patients (77%) reported that the yoga pro-
gram was beneficial and that their expectations were met or
exceeded. The most frequently reported benefits were learn-
ing a new strategy for managing dyspnea and increasing the
ability to perform ADL. Other reported benefits included im-
proved breathing techniques and bronchial drainage; im-
proved postures, relaxation, and stress reduction; improved
feelings of well-being; enjoyable social interactions; pain re-
lief; and increased awareness of breathing.

Measurements

Primary efficacy outcomes: DI and DD during laboratory
exercise. In terms of dyspnea intensity, there were no sig-
nificant differences between the groups at the end of the
6MW, as an index of DI/feet during the 6MW, or during and
at the end of the cycle ergometer test (Table 3).

Dyspnea-related distress was decreased at the end of the
6MW by 0.9 + 0.2 in the Yoga group, compared with an in-
crease of 0.3 = 1.3 in the UC group (p = 0.08). The DD/ feet
index showed similar differences between groups (p = 0.07).
There were no significant differences in DD during or at the
end of the cycle ergometer test.
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Results from the questionnaire evaluating dyspnea with
ADL were affected by measurement errors. Data for 15 pa-
tients on the CRQ dyspnea subscale were missing. This oc-
curred primarily as a result of a change from an interview
format to a self-administered questionnaire. For the patients
with valid data (1 = 14), both groups showed improvement,
but there were no significant differences between the groups.

Secondary efficacy outcomes: Physical performance,
sense of well-being, and HRQL. There were no significant
differences in the changes in pulmonary function (FEV; and
FVC) between the two groups. The Yoga patients had sig-
nificantly greater improvements in distance covered on the
6MW test compared to the UC group (p = 0.04) (Table 4).
The Yoga training program resulted in better performance
time on the cycle ergometer test, while the UC group per-
formance was unchanged; however, these changes were not
significantly different between the groups (p = 0.59). Yoga
training only had small-to-medium effects on quadriceps
and hamstring strength.

Similarly, there were no significant changes within or dif-
ferences between the Yoga and UC groups in depressive
symptoms, state anxiety, or general or disease-specific
HRQoL (Table 5). Improvements in self-reported functional
performance were modestly greater for the Yoga group com-
pared to the UC group (p = 0.04).

Discussion

The major findings of this pilot study were that this 12-
week yoga program was safe, feasible, and enjoyable for
older adults with COPD. In addition, patients who partici-
pated in the program improved their exercise performance
and self-reported functional performance and decreased
their DD more than subjects who received educational pam-
phlets on COPD. Although the minimal clinically important
difference (MCID) has not yet been established for DD mea-
sured on the modified Borg scale, the MCID for DI is one
poirlt.49 Using this criterion as a proxy, the improvement in
DD experienced after participation in the yoga intervention
would be considered clinically significant.

DI and pulmonary function did not change; however, the
ability of these patients to walk longer without feeling as
bothered by dyspnea may indicate an improvement in their
perceived ability to control their dyspnea during exercise.
This was a pilot feasibility study, not specifically powered
to detect changes even in the primary outcome of dyspnea.
Therefore, it must be acknowledged that these positive find-
ings may be due to chance, given the small sample, the mul-
tiple comparisons, and very modest changes in the sec-
ondary outcomes.

Previous studies of yoga in patients with COPD had a
number of methodological limitations, which makes com-
parisons with our study challenging. One study used a sin-
gle-group design!® whereas the other two used a random-
ized design.?%?! But because the authors only reported
within-group changes in the latter two studies, it is not
known if there were statistically significant group differences
in pulmonary function and other measured outcomes. We
did not find positive changes in maximum work tolerance
on a cycle ergometer test, as was reported earlier by Tan-
don.?! Differences in the sample characteristics, testing pro-
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tocol, and yoga program may partially account for our neg-
ative findings. Unlike our study, none of the published re-
ports included an attention-control group. Without a true at-
tention-control group, one cannot rule out whether the small
positive changes in DD were due solely to the participants’
being in a supportive group environment or to the yoga
training itself.5°

The lack of significant differences between the groups in
other physiologic and psychologic outcomes is not clear. It
is possible that the “dose” of the yoga program may not have
been strong enough to bring about clinically significant
changes in the measured outcomes. Although we added
home practice to increase the intervention dose, patients re-
ported difficulty with performing the yoga independently.
Similarly, the yoga style and method may be inadequate to
effect changes in physiologic and psychologic outcomes that
are important to this clinical population. Other yoga tradi-
tions integrate breathing practice with asanas much earlier in
the beginner’s practice of yoga,®! whereas lyengar yoga con-
siders pranayama as an advanced technique to be practiced
only after asanas are mastered.?? 52

We measured anxiety and depressive symptoms with
standardized instruments and did not find improvements
with yoga training. A recent systematic review of the effects
of yoga on anxiety found that the literature was of poor qual-
ity and the effect on anxiety was equivocal.* Perhaps mea-
surement of more proximal outcomes to yoga practice such
as mindfulness®*-° or stress reduction via galvanic skin re-
sponse will be more promising.>”

Limitations of this pilot study include a suboptimal inter-
vention dose and selection of yoga poses/style, the small
sample size, the lack of a control for the group effect of the
yoga sessions, and the possible lack of sensitive measures of
physiologic and psychologic changes that may have oc-
curred in this sample of patients with COPD. Future studies
will need to address these methodological weaknesses as
well as considering the addition of COPD self-management
education and skills training to enhance the effects of the
yoga program.*58 Our study has several notable strengths
including the use of an expert panel of yoga teachers to de-
sign a program specifically for patients with COPD, a ran-
domized controlled design, a study sample that is gender
balanced, expert yoga teachers with experience in a Western
medical setting, and the measurement of safety variables and
symptom distress.

Conclusions

In conclusion, this yoga program was safe and not dan-
gerous, it improved functional performance and de-
creased DD during exercise while not increasing pain or
dyspnea.
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