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ABSTRACT

Objectives: The purpose of this study was to examine the efficacy of a 12-week mindfulness-based yoga
intervention on depressive symptoms and rumination among depressed women.
Design: Prospective, randomized, controlled 12 week intervention pilot study. Depressive symptoms were
assessed at baseline, post-intervention (12 weeks), and one-month follow-up.
Setting: Women with a history of diagnosed depression and currently depressed were randomized to a
mindfulness-based yoga condition or a walking control.
Interventions: The mindfulness-based yoga intervention consisted of a home-based yoga asana,
pranayama and meditation practice with mindfulness education sessions delivered over the telephone.
The walking control condition consisted of home-based walking sessions and health education sessions
delivered over the phone.
Main outcome measures: The Beck Depression Inventory (BDI) and Ruminative Responses Scale (RRS).
Results: Both groups reported decreases in depressive symptoms from baseline to post-intervention,
f(1,33)=34.83, p<0.001, and from baseline to one-month follow-up, f{1,33)=37.01, p<0.001. After
controlling for baseline, there were no significant between group differences on depression scores at post-
intervention and the one-month follow-up assessment. The mindfulness-based yoga condition reported
significantly lower levels of rumination than the control condition at post-intervention, after controlling
for baseline levels of rumination, f{1,31)=6.23, p<0.01.
Conclusions: These findings suggest that mindfulness-based yoga may provide tools to manage ruminative
thoughts among women with elevated depressive symptoms. Future studies, with larger samples are
needed to address the effect of yoga on depression and further explore the impact on rumination.

© 2016 Elsevier Ltd. All rights reserved.

1. Introduction

1.1. Efficacy of mindfulness-based hatha yoga interventions for
depression

Depression is the most prevalent of all psychiatric disorders

affecting up to 25% of women and 12% of men during their
lifetimes.'~3 Over the next 20 years, depression is projected to be
the leading cause of disability in the United States.* Depression
is commonly treated with antidepressants or psychotherapy, or a
combination of both antidepressants and psychotherapy. Both are
effective for treating depression®; however, a recent review found
high dropout rates, low remission rates, and placebo responses for
these therapies.6?

* Corresponding author.
E-mail address: schuv007@umn.edu (KJ. Schuver).

http://dx.doi.org/10.1016/j.ctim.2016.03.003
0965-2299/© 2016 Elsevier Ltd. All rights reserved.

Preliminary findings indicate that Yoga and mindfulness (i.e.,
meditation) may be an effective ancillary intervention option for
the treatment of depression.’~'3 The increased development of
mindfulness'4!> and physical components (yoga postures)'® have
been proposed as the mechanism for decreasing depression. The
literature examining the effect of yoga and mindfulness-based ther-
apies on depression has been criticized methodologically.!'%17-20
Limitations included short interventions, small sample sizes, no
randomization in some studies, lack of standardized interviews to
diagnose depression, and some studies lacked a control or compar-
ison group.

The purpose of this study was to examine the efficacy of a
mindfulness-based yoga intervention for the reduction of depres-
sive symptoms among adult women. Women with depression were
randomized to a mindfulness-based yoga intervention or a walk-
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ing control group. Our study improved upon previous research
by addressing some of the most significant methodological issues
in previous studies including lack of standardized interviews to
diagnose depression, use of non-standardized depression outcome
measures, short treatment length, lack of a control or compar-
ison group, and lack of follow-up assessments. Hatha yoga was
chosen because it is the most widely practiced style of yoga in
the United States.”® Adult women were targeted for this study
given they are two times more likely than men to report major
depressive symptoms’and the majority of individuals practicing
yoga in the United States are women.?!?> Walking was chosen as
the control condition given it has been shown to be a comparable
MET-matched activity to hatha yoga. We hypothesized that women
in the mindfulness-based yoga intervention would exhibit greater
decreases in depressive symptoms (based on the Beck Depression
Inventory) and rumination (based on the Ruminative Responses
Scale) than participants in the walking control condition.

2. Methods
2.1. Overview of study design

This study was a prospective, randomized controlled interven-
tion pilot study conducted in a metropolitan city in the upper
Midwest of the United States. Forty women who met the criteria
for depression based on the Structured Clinical Interview for Diag-
nostic and Statistical Manual of Mental Disorders IV (SCID-1)23were
randomized to an experimental mindfulness-based yoga condition
(n=20) or a walking control condition (n=20). Both programs were
home-based motivational sessions delivered over the telephone
and lasted 12 weeks. Assessments were conducted at baseline,
post-intervention (i.e., three months following baseline), one-
month follow-up (i.e., one month after the intervention ended).
Participants were instructed to continue their usual depression
care. The primary dependent variable was depressive symptoms
based on the Beck Depression Inventory (BDI). The secondary
dependent variable was rumination scores on the Ruminative
Responses Scale (RRS). This protocol was approved by the Univer-
sity of Minnesota’s Institutional Review Board (IRB). Participants
completed informed consent forms sent through the mail; consent
to participate in physical activity was also obtained from the par-
ticipant’s healthcare provider. Recruitment for this trial occurred
from February 2013 to January 2014 and follow-up assessments
were completed by May 2014.

2.2. Participants

Forty women between the ages of 20 and 64 were recruited and
randomly assigned to one of the two study conditions. Participants
were recruited primarily online using targeted emails through a
local newspaper (email was sent to individuals who had given their
email address to the newspaper) and Craig’s List (i.e., online clas-
sifieds). The overall recruitment into the study is summarized in
Fig. 1 and demographic information for the sample is summarized
in Table 1.

2.3. Eligibility criteria

Inclusion criteria were assessed via a telephone screening inter-
view and included: (1) 18 years of age or older; (2) a personal
history of depression (i.e., ever being told by a healthcare provider
that they had depression or had been given an antidepressant for
depression); (3) able to read and write in the English language; (4)
able to commit to two sessions (yoga or walking) per week for 12
weeks; (5) demonstrate a willingness to be randomly assigned to
either of the study arms; and (6) be yoga naive, defined as not taking

Completed Telephone Screening Interview and Assessed for Eligibility (n=85)

Excluded (n=45)
Not meeting inclusion/exclusion criteria (n=41)
Lack of elevated levels of depression (n=27)
Current yoga practice (n=7)
More than 90 minutes of PA each week (n=3)
Scheduling difficulties (n=3)
Other (n=1)
Not interested in participating (n= 4)

| Randomized (n=40) |

Walking Control
(n=20)

Yoga Intervention
(n=20)

3 Month Assessment
Completed assessment
(n=18; 90%)

Lost to follow-up (n=2)

3 Month Assessment
Completed assessment
(n=16; 80%)

Lost to follow-up (n=4)

4 Month Follow-up
Completed assessment
(n=18; 90%)

Lost to follow-up (n=2)

4 Month Follow-up
Completed assessment
(n=16; 80%)

Lost to follow-up (n=4)

Fig. 1. Sampling and flow of participants from January 2013-May 2014.

more than four yoga classes in the past two years and not more than
one class in the past month. The Structured Clinical Interview for
Diagnostic and Statistical Manual of Mental Disorders IV was used
for screening purposes to identify a depressive episode.?3 All partic-
ipants met the criteria for major depressive disorder. Additionally,
at the time of eligibility screening, participants needed to have a
score of >14 on the Beck Depression Inventory,2*which is indica-
tive of at least mild to moderate levels of depressive symptoms.
Participants currently using other forms of treatment for depres-
sive symptoms (i.e., pharmacotherapy and/or psychotherapy) were
considered eligible for the study, assuming there were no changes
in antidepressant medications and/or dosing during the previous
month or any expected changes during the intervention period.

Specific exclusion criteria included: (1) Individuals with a his-
tory of bipolar disorder or schizophrenia and/or who had been
hospitalized for a psychiatric disorder within six months prior
to the eligibility screening; (2) individuals not providing signed
informed consent; (3) individuals reporting any other health prob-
lems that would interfere with regular yoga practice or walking
sessions; and (4) individuals who engaged in more than 90 min of
moderate intensity physical activity per week during the month
prior to the eligibility screening.

2.4. Randomization

Participants were randomly assigned in a 1:1 ratio to either the
mindfulness-based yoga intervention or walking control condition
utilizing a random numbers table generated by excel. Participants
received an explanation of each group prior to randomization and
only participants who agreed to participate in either of the two
groups were randomized. At the end of the randomization session,
participants were told by the primary investigator which group
they had been randomly assigned to. The primary investigator
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Table 1
Baseline characteristics by study condition.
Variable Total sample Yoga Walking Control P-value
(n=40) (n=20) (n=20)
Age (average in years) 42.68(4.95) 45.55(12.30) 39.8(11.23) 0.13
Race (%) 0.12
Caucasion 80.0% 90.0% 70.0%
American-Indian 2.5% 0.0% 5.0%
Asian 2.5% 0.0% 5.0%
African-American 10.0% 10.0% 10.0%
Other 5.0% 0.0% 10.0%
Ethnicity (%) 0.55
Non-hispanic 95.0% 100.0% 95.0%
Hispanic 5.0% 0.0% 5.0%
Marital Status (% Married) 42.5% 50.0% 35.0% 0.35
Education (% College Grad) 52.5% 45.0% 60.0% 0.35
High School Graduate 7.5% 5.0% 10.0%
Some College 40.0% 50.0% 30.0%
College Graduate 32.5% 35.0% 30.0%
Post-graduate Work 20.0% 10.0% 30.0%
Income (% over $40,000) 57.5% 60.0% 55.0% 0.76
Under 10,000 15.0% 15.0% 15.0%
Between $10,000-19,999 7.5% 10.0% 5.0%
Between $20,000-29,999 17.5% 10.0% 25.0%
Between $30,000-39,999 2.5% 5.0% 0.0%
Between $40,000-49,999 12.5% 10.0% 15.0%
Over $50,000 45.0% 50.0% 40.0%
Currently Employed (%) 77.5% 85.0% 70.0% 0.27
1+ Children Under 18years (%) 30.0% 25.0% 35.0% 0.50
Family History of Depression (%) 80.0% 20.0% 20.0% 1.00
Current Antidepressant Usage(%) 52.5% 45.0% 60.0% 0.36
Current Psychotherapy 2.5% 5.0% 0.0% 0.16
BDI 26.35(5.50) 26.20(6.60) 26.50(4.31) 0.87

Note. BDI=Beck Depression Inventory.

administering the randomization and counseling sessions was not
involved in post-intervention or follow-up data collection. Addi-
tionally, the research assistant conducting the post-intervention
and follow-up assessment session was blinded to the participant’s
treatment assignment.

2.5. Measures

2.5.1. Primary dependent variable: beck depression inventory
(BDI)

The BDI was used to measure depressive symptoms and was
the primary dependent variable for this study.2 The BDI is a 21-
item questionnaire that addresses the severity of both cognitive
and somatic aspects of depression and is a commonly used self-
report scale for the measurement of depressive symptoms. The BDI
serves as a standard measure of the presence and severity of depres-
sive symptoms as consistent with the criteria of the DSM-IV-TR.2°A
meta-analysis of the BDI's internal consistency indicated a mean
coefficient alpha of 0.81 for non-psychiatric individuals.26

2.5.2. Secondary dependent measure: the ruminative responses
scale (RSS)

The RSS was used to measure ruminating thoughts.2’ The
RRS is a 22-item self-report questionnaire that examines reflec-
tion, brooding, and depression-related characteristics. The RRS has
demonstrated high internal validity, with Cronbach’s « ranging
from 0.88 to 0.92.27-30

2.6. Procedure

Potential participants were screened for eligibility using a
standard script to determine if they met the inclusion and/or exclu-
sion criteria. Existence and severity of depressive symptoms was
assessed at baseline using the BDI?4and the SCID.2? Participants

were also given information regarding the study, including the
voluntary nature of the study and assurance of confidential pro-
cedures. Following determination of eligibility and interest, the
participant was sent an informed consent letter, along with a
demographics form to be signed, completed, and returned prior to
randomization. The participant was instructed to return this con-
sent form within one week to minimize time between screening
and randomization.

Once written consent was obtained from the participant,
baseline assessments were completed and the participant was
randomized into the mindfulness-based yoga (i.e., yoga) or walk-
ing control condition. Following the 12-week intervention period,
participants in both the mindfulness-based yoga group and walk-
ing control group completed the post-intervention assessment
questionnaires over the telephone. The follow-up assessment was
completed one month later (four months from the time of random-
ization). Questionnaires administered at baseline were repeated
at both post-intervention and one-month follow-up assessments.
Assessments were completed by an individual trained in adminis-
tering all questionnaires and who was blinded to the participants’
group assignment. Upon completion of the one-month follow-up
assessment, each participant was sent a thank you letter and a
$25.00 gift card for their participation in the study.

2.7. Mindfulness-based yoga condition

Participants in the 12-week mindfulness-based yoga condi-
tion were guided by a gentle yoga DVD that included asana
(postures), pranayama (breathing exercises), and relaxation (med-
itation). The DVD was a commercially developed yoga program
specifically designed for the management of depression and anx-
iety symptoms.?! Participants were asked to complete 60-75 min
of the DVD twice per week and were encouraged to do more if they
were interested. Once they were familiar with the activities in the
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Table 2
Timeline and content of mindfulness-based telephone sessions.

Session Content Mindfulness Principle
Focus
1 Overview of yoga Mindful Movement
intervention/assessing Strategies
initial questions on
yoga & preparing plan
for practicing yoga at
home
2 History of yoga & Overview of all 7
introduction to principles-
mindfulness Non-Judging, Patience,
Beginner’s Mind, Trust,
Non-striving,
Acceptance, Letting Go
3 Introduction to mindful Non-Judging, Patience,
breathing practices Beginner’s Mind, Trust,
Non-striving,
Acceptance, Letting Go
4 Mindfulness of mind Trust, Non-Judging,

(thoughts, judgments,
reactions) & body-scan
& observation journals

5 Mindfulness of body,
mind, thoughts,
emotions in everyday
activities-mindful
eating exercise

Acceptance, Letting Go

Patience, Trust,
Acceptance, Beginner’s
Mind

6 Practice of mindfulness Letting Go, Patience,
of mind-sitting Non-striving,
meditation Acceptance

7 Mindfulness of Beginner’s Mind,
mind-nine dots Letting Go

exercise & mindfulness
lists

8 Overview of
mindfulness skills &
wrap-up

Review all 7 Principles

Note. Sessions 1-4 were scheduled weekly during the first month of the intervention.
Sessions 5-8 were scheduled bi-weekly during the second and third month of the
intervention.

DVD, participants were allowed to do the practices on their own
(self-led). Questions and/or concerns regarding the practices intro-
duced in the DVD were addressed during the telephone sessions.
Weekly yoga frequency and time was reported and recorded at each
phone session.

Following the initial baseline assessment and randomization
telephone interview, participants in the yoga group completed
weekly 15-min telephone sessions for the first month and bi-
weekly telephone sessions for the second and third months for
a total of eight sessions over the 12 weeks. In general, each ses-
sion started with a brief check-in regarding the previous week’s
experience with the yoga DVD and mindfulness-based goal. The
participant reported the frequency and duration of the week’s yoga
practice. Then the current week’s mindfulness topic was introduced
and discussed. Before ending the call, the participant was asked to
set a goal for implementing the week’s mindfulness theme into
their daily life and a goal related to their yoga practice with the
DVD.

The mindfulness telephone sessions were modified from the
Mindfulness-Based Stress Reduction program>2 which has demon-
strated to be effective for managing depressive>>3> and anxiety
symptoms>>—37 ; in addition to improvement of general men-
tal health.?® Table 2 summarizes the topics discussed at each
mindfulness-based telephone session.

2.8. Walking control condition

The 12-week walking control condition included twice-weekly
home practice with a 65-min walking DVD?? and eight telephone

Table 3
Timeline and content of wellness telephone sessions.
Session Content
1 Overview of walking
intervention/assessing initial
questions & preparing plan for
walking at home
2 Understanding stress
3 Stress prevention &
management
4 Time management
5 Sleep management
6 Developing/maintaining
strategies for safe weight loss
and weight gain prevention
7 Nutrition overview &
superfoods
8 Review of stress prevention

and management and wrap-up

Note. Sessions 1-4 were scheduled weekly during the first month. Sessions 5-8 were
scheduled bi-weekly during the second and third month.

sessions with the telephone counselor. The DVD guided partici-
pants through a walking-based workout that could be completed
in a single room at home. Specifically, participants walked for-
wards and backwards based on the video that was set to music.
Participants were asked to use a calendar to track walking and any
other physical activity. Weekly walking frequency and time were
reported and recorded at each telephone session.

Participants were asked to complete 60 min of the DVD (or other
walking) twice weekly and encouraged to do more if they were
interested. Questions and/or concerns regarding walking were
addressed during the telephone sessions.

Participants received telephone sessions on the same sched-
ule as the yoga condition. In general, each session started with a
brief check-in regarding the previous week’s experience with the
walking DVD and health-related goal. The participant reported the
frequency and duration of the week’s walking. Then the current
week’s health-related topic was introduced and discussed. Before
ending the call, the participant was asked to set a wellness-related
goal. The education sessions covered a variety of health and well-
ness related topics (see Table 3).

2.9. Data analysis

Independent t-tests for the continuous dependent variables and
chi-square tests for categorical dependent variables were used
to examine between group differences on the demographic vari-
ables. Between groups analysis of covariance (ANCOVA) was used
to examine the effect of the intervention on the BDI (primary
dependent variable), and the secondary variable of interest, RRS at
post-intervention and one-month follow-up, controlling for base-
line level of depressive symptoms and rumination. To examine
the magnitude of the difference between the mean scores of each
variable for the two conditions, effect sizes were calculated using
Cohen’s D. ANCOVA’s were also used to examine between group dif-
ferences on retention and adherence. All data were analyzed using
SPSS (v21.0) for Windows and Microsoft Excel (Windows 2010).
The statistical significance level was set at 0.05.

3. Results
3.1. Participants
Recruitment and randomization are summarized in Fig. 1. The

final sample consisted of 40 women with depression. The reten-
tion rate (defined as completing both the post-intervention and
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one-month follow-up) was 90% for the mindfulness-based yoga
condition and 80% for the walking control condition.

The demographic data by study arms are summarized in
Table 1. There were no between groups differences for any of the
demographic or baseline variables. Additionally there were no dif-
ferences on the demographic variables between study completers
(n=34) and dropouts (n=6) with the exception of marital sta-
tus f{1,39)=5.70, (p<0.05). Specifically, 50% of study completers
reported being married whereas none of the non-completers were
married. All participants who were taking an antidepressant at
baseline continued their antidepressant use at post-intervention
and the one-month follow-up. Additionally, none of the partici-
pants who were not taking an antidepressant at baseline reported
taking an antidepressant at post-intervention or the one-month
follow-up.

3.2. Retention and adherence

The recommended “dose” of the mindfulness-based yoga or
walking was minimum twice-weekly sessions or approximately
120 min per week of the assigned activity. Participants in the
mindfulness-based yoga participated in yoga 2.30 (sd =1.03) times
a week and 50.25 (sd=17.05) minutes per session for a total of
119.75 (sd=58.95) minutes per week on average during the three
month intervention. Participants in the walking group engaged in
walking sessions 3.55 (sd =3.22) times a week and 23.90 (sd = 14.25)
minutes per session for a total of 78.25 (sd=52.50) minutes
per week on average during the three month intervention. The
yoga condition reported more minutes per session, f{1,39)=28.7,
p<0.001; d=1.67, and more weekly minutes of assigned activity,
f(1,39)=5.53, p<0.05; d=0.74, than the walking condition during
the three month intervention. At the one-month follow-up, partici-
pants in the yoga condition reported more assigned activity during
the assessment week than the walking condition, f (1,39)=4.228,
p<0.05; d=0.65. Specifically, yoga participants reported an aver-
age of 105.00 (sd =50.52) minutes per week of yoga activity and
walking participants reported 72.00 (sd =50.96) minutes per week
of walking.

Participants in the mindfulness-based yoga condition com-
pleted a mean of 6.25 (sd=2.19) telephone counseling sessions
(out of eight) with a duration of 17.10 (sd =5.65) minutes per ses-
sion on average during the three month intervention. Participants
in the walking control condition completed an average of 5.70
(sd=2.23) telephone counseling sessions with each session averag-
ing 17.35 (sd =5.50) minutes during the three month intervention
(see Tables 4 and 3). There were no differences between groups on
average number or length for the telephone sessions.

3.3. Primary dependent variable: beck depression inventory (BDI)

Participants significantly decreased their depressive symp-
toms from baseline to post-intervention f(1,33)=34.83, p<0.001,
and from baseline to one-month follow-up, f (1,33)=37.01,
p<0.001. Participants in the mindfulness-based yoga group exhib-
ited significantly decreased depressive scores from baseline to
post-intervention, f (1,17)=18.51, p<0.001 and from baseline to
one-month follow-up, f(1,17)=21.27, p<0.001. Participants in the
walking control similarly reported significant decreases of depres-
sive symptoms from baseline to post-intervention, f{1,15)=16.5,
p<0.01 and from baseline to one-month follow-up, f(1,15)=15.5,
p<0.01. Means and standard deviations are presented in Table 4.

Between groups analysis of covariance (ANCOVA) was used
to analyze BDI mean scores between the mindfulness-based
yoga and walking control conditions at post-intervention and
one-month follow-up. The baseline BDI score was entered as a
covariate in order to control for baseline variability. There were

no significant between group differences on depression scores at
post-intervention, f(1,31)=0.61, p=0.44; d=0.25, and one-month
follow-up f(1,31)=0.80, p=0.78; d=0.08.

3.4. Secondary dependent variable: the ruminative responses
scale

Between groups analysis of covariance (ANCOVA) was used
to analyze rumination scores between the mindfulness-based
yoga and walking control conditions at post-intervention and
one-month follow-up. The RRS score at baseline was entered
as a covariate in order to control for baseline variability. The
mindfulness-based yoga condition reported significantly lower
levels of rumination than the walking control condition, after con-
trolling for baseline levels of rumination, at post-intervention (f
(1,31)=6.23, p<0.01; d=0.55. There were no significant between
group differences on rumination scores at the one-month follow-
up; d=0.40. Means and standard deviations are presented in
Table 5.

4. Discussion

Participants in both conditions reported a comparable decrease
in depressive scores over three months in that the mean depression
scores decreased from “moderate depression” to “mild depression”
for both groups at 12 weeks. The decreased depression scores were
maintained at the one-month follow-up. Consistent with previous
studies, in the current study there were no between group dif-
ferences on depression scores at post-intervention or one-month
follow-up.!317.1940 In contrast, a study by Streeter and colleagues
reported lower mood and anxiety scores among participants in a
three month yoga intervention relative to a walking intervention.*!
One limitation of the Streeter study was that the participants were
not depressed at baseline. Additionally, mood was measured using
the Exercise-Induced Feeling Inventory (EFI) in the Streeter study,
which is a general assessment of feeling states (e.g., refreshed,
peaceful, fatigued), but not depressive symptoms.

Rumination significantly decreased in the yoga group at post-
intervention relative to the walking group (effect size calculations
indicated a moderate effect). This is consistent with Kinser and
colleagues!® who found that depressed women did not report
a decrease on depressive symptoms relative to an active con-
trol group; however, did report a greater reduction in rumination
scores. Treynor, Gonzalez, and Nolen-Hoeksema?’ suggested that
a low sense of mastery contributes to brooding, a factor of rumi-
nation, which involves repeatedly contemplating what is wrong in
one’s life. During yoga, mindfulness may decrease rumination by
giving participants an opportunity to focus on alternative thoughts
or sensations (i.e., breathing, physical activity of the poses). Addi-
tionally, the mindfulness-based education sessions in the yoga
group were adapted from the Mindfulness-Based Stress Reduction
Program,3? which has been shown to decrease rumination in both
clinical and non-clinical populations.*?43 Uebelacker et al.** sug-
gests that the mindfulness component of yoga (and MBSR) may
change the content of thoughts or cognitions. The teachings of self-
acceptance, contentment, and non-judgment may lead to increased
self-mastery and self-efficacy, which then lead to more positive,
affirming thoughts. These cognitions may assist in the management
and/or prevention of depressive symptoms. There were no between
group differences for rumination at the one-month follow-up, how-
ever.

The increase in both yoga and walking is promising given phys-
ical activity has the dual benefit of improving overall health and
alleviating depression and anxiety.*> Similar to aerobic exercise,
hatha yoga is associated with improved cardiopulmonary fitness,
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Table 4
Means and standard deviations for BDI by study arm.
Study Arm BDI
Baseline Post Follow-up
Yoga (n=18) 26.20(6.60) 18.06 (10.86) 17.28 (11.23)
Walking (n=16) 26.50(5.50) 15.69 (8.20) 16.50 (8.03)
Note. BDI=Beck Depression Inventory. Standard deviations are in parentheses.
Table 5
Means and standard deviations for RRS by study arm.
Study Arm RRS
Baseline Post Follow-up
Yoga (n=18) 60.20 (10.38) 41.94 (8.04) 40.44 (7.76)

Walking (n=16) 58.45 (9.61)

47.56 (11.93)

44.50 (12.19)

Note. RRS = Ruminative Responses Scale. Standard deviations in parentheses.

muscular strength, and endurance.*®-48 Perhaps the improvement
in depression scores was a result of overall increased moderate
intensity physical activity rather than yoga or walking in partic-
ular. Regular contact with the telephone counselor and completion
of exercise logs may also have contributed to the increase of phys-
ical activity and decrease in depressive symptoms in both study
conditions.

The present study design has several strengths and addressed
some of the most significant methodological issues in previous
studies. Well validated, reliable measurement tools were used to
assess both the presence and severity of depressive symptoms.
Additionally, the current study utilized a 12-week intervention,
which is longer than most studies in the yoga and depression lit-
erature. The inclusion of an active comparison condition, which
included both MET-matched walking and time-matched wellness
telephone sessions controlled for the possible effect of exercise
and non-specific therapeutic effect of contact with a counselor
on depression symptoms. The only differential treatment fac-
tor between the two conditions was the focus on mindfulness
training for the intervention (yoga) condition. Additionally, the
individual conducting the assessments at post-intervention and the
one-month follow-up was blind to the condition assignment. The
random allocation procedure used in the current study allowed fora
more robust examination of the cause-effect relationship between
mindfulness-based hatha yoga and depression. Finally, this study
had high adherence to the study protocol (i.e., yoga or walking) and
low attrition numbers, which has been shown to be problematic in
previous depression and yoga intervention studies.*>4°

Despite the strengths discussed above, there were some limita-
tions. First, the majority of participants were Caucasian, educated,
employed, and were of mid-high socioeconomic status. The current
study included a small sample size, which may have lowered the
statistical power to find significance differences between groups.
Additionally, the measures were self-report, which is a limitation,
particularly when evaluating adherence to the protocols and phys-
ical activity behavior. The participants were aware of the purpose
of the study and therefore, social desirability bias may have also
influenced the results of the study.

Future research in yoga and depression should include diverse
and larger sample sizes, longer interventions, and long-term
follow-ups. The dose response of yoga with varying frequency,
duration, intensity, and type should also be explored. Yoga rela-
tive to traditional treatments should also be examined. Researchers
should examine if severity of depressive symptoms plays a role in
the efficacy of yoga interventions. This study incorporated a gentler
form of hatha yoga. Perhaps vigorous styles of yoga would be more
efficacious for mild to moderate levels of depression than gentler
forms of yoga. Finally, future research should include biomarker

measures (e.g., cortisol) of depression and anxiety symptoms and
objective measurements of physical activity. Although the results of
the current study are compelling and there is an increased interest
in alternative methods for treating depression, it remains unclear
the effect yoga has on depressive symptoms. This study supports
the need for continued large-scale research studies to evaluate the
effect of yoga on depressive symptoms relative to an active com-
parison condition.
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