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Abstract

Background: The objective was to assess the feasibility of a prenatal yoga randomized controlled trial (RCT) for gestational
low back pain (LBP), mobility, and maternal well-being.

Methods: In this pilot, women aged 18 to 39 years with uncomplicated pregnancies at 12 to 26 weeks were randomized,
stratified by presence of LBP, to attend a weekly yoga class or a time-matched educational support group for 12 weeks.
Sample size was based on anticipated enrollment of 2 subjects per month. Primary outcomes were measures of feasibility
and acceptability. Secondary outcomes included LBP disability, pregnancy symptom burden, childbirth self-efficacy, instru-
mented gait, balance, and falls at baseline, every 4 weeks, and 6 weeks postpartum.

Results: From April 2015 to December 2015, 168 women were contacted and |15 (68%) were eligible. Twenty women
enrolled (N =1 yoga; N =9 control; mean gestational age 20.2 weeks). Retention at 12 weeks was 81% in yoga and 77% in
control. There were no yoga-related adverse events. Exploratory analyses show no differences in back pain disability
between groups. Significant groups effects were found on biomechanical assessments, including percentage change in gait
speed (F=4.4, P= .04), double support time (F=23.6, P <.0l), instrumented timed-up-and-go (F=8.6, P <.0l), and turn
time (F=5.7, P=.02) suggesting clinically relevant improvements with yoga. Pregnancy Symptom Inventory (PSI) scores
improved (13.1 point difference, 95% confidence interval, 5.1-21.1) at 12 weeks in yoga compared to control, adjusted for
baseline gestational age.

Conclusion: Conducting an RCT of prenatal yoga to improve gestational LBP and maternal well-being is feasible and
safe. While no differences in back pain were observed, biomechanical measures were sensitive assessments for evaluating
gestational LBP-related mobility impairment and showed group differences. Additionally, the PSI showed significant
differences in symptom burden over |2 weeks, supporting the ongoing claims that yoga improves a pregnant woman'’s
overall well-being.
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Introduction
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Pregnancy-related back pain is a significant health prob-
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lem affecting a large majority of women in the world.!
Gestational low back pain (LBP) is likely caused by phys-
iologic changes during pregnancy, including maternal
weight gain, spinal lordosis, decreased abdominal
muscle strength, changed center of mass, and relaxin-
mediated joint laxity.”* These increase shear forces
across the joints of the lower back and pelvis, increasing
the risk of LBP and falls during pregnancy.’
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In observational cohort studies, gestational LBP is asso-
ciated with insomnia, impaired daily activity, loss of
work, depression, pain medication use, and chronic recur-
rent back pain.®® Some of these effects extend through
childbirth and into motherhood.'® Despite the high inci-
dence of gestational LBP and the associated morbidity,
treatments are limited and often not offered."’

As pregnancy progresses, the risk of falling increases
with estimated rates of falls being 27%, similar to the
rate of women who are older than 70 years.'*> Physical
activity is a promising intervention for preventing
falls and gestational LBP that may be associated with
additional benefits including self-confidence and overall
self-efficacy.'* !

Overarching the spectrum of gestational morbidity
are psychosocial factors that independently impact
maternal-fetal outcomes. Pregnancy-related depression
and stress are associated with prematurity,'®!” low
birth rate,'®' and postpartum depression. Efforts to
improve individual psychosocial factors include exer-
cise,'* mind-body interventions,”® and group visits®'
using validated pregnancy-specific scales, which measure
elements of maternal well-being such as depression, anx-
iety, and childbirth self-efficacy.

Yoga is a novel multimodal intervention that incor-
porates physical exercises such as stretching, core
strengthening, and balance training, with the cultivation
of mindfulness, acceptance, and self-compassion.
International reviews suggest prenatal yoga’s benefit
for LBP, stress, quality of life, depression, anxiety,
labor pain, and delivery duration.”” 2’ In the United
States, an estimated 13% of pregnant women practice
yoga.?® However, rigorous prospective feasibility, safety,
and efficacy data are limited. In the nonpregnant patient
population, U.S. studies suggest that yoga is an effective
intervention for back pain and overall well-being.?’
Yoga may also improve gait, postural stability, and
flexibility. ™

We conducted a pilot randomized controlled trial
(RCT) to primarily assess feasibility, safety, and accept-
ability of a 12-week prenatal yoga intervention in patients
from an urban academic medical center in the United
States. Secondarily, we sought to preliminarily assess
the effect of yoga on pain-related disability, maternal
well-being, and biomechanical measures in order to esti-
mate measures that may be sensitive to change and var-
iability over time to inform the design of future trials.

Materials and Methods

This study was a prospective, randomized controlled pilot
clinical trial of women aged 18 to 39 years with uncompli-
cated pregnancies that was funded by the externally
reviewed Osher Pilot Research Award. Subjects were
recruited from the Obstetrics and Gynecology clinic at

Beth Israel Deaconess Medical Center (BIDMC) during
April 2015 to December 2015. We included pregnant
women between 12 and 26 weeks of gestation with and
without back pain who had no regular yoga practice. We
excluded those who had significant back pathology (eg,
spinal stenosis, fracture history, pain that required prescrip-
tion medications), attended more than 10 yoga classes
within the previous 3 months, had pregnancy complications
(eg, uncontrolled hypertension, uncontrolled diabetes, pla-
centa previa, twin gestations, advanced maternal age), or
were non-English speakers. BIDMC’s human subjects
review board approved the study. All participants provided
written informed consent for participation in the study.

Subjects were randomized (1:1) to a prenatal yoga
program or an educational attention control immediate-
ly following consent and the baseline interview using a
computer-generated random numbers. Randomization
was stratified by presence of back pain and enrollment
was done on a rolling basis.

Subjects assigned to the intervention attended a
weekly, 1-hour prenatal yoga class. To isolate the
impact of yoga from that of group support, those
assigned to the control group attended a weekly educa-
tional support group. Classes were offered at 3 different
times during the week. Subjects assigned to either yoga
or control group were expected to attend their respective
intervention once per week for at least 12 weeks. Those in
the yoga arm were allowed and encouraged to continue
attending through the end of their pregnancy.

Intervention Development

The yoga intervention (Appendix 1) was developed
through a modified Delphi process, including individual
consultations and group discussion with an expert con-
sensus panel of prenatal yoga teachers, mind-body
experts and researchers, and clinicians with specialized
training in obstetrical care and midwifery. The goals of
the intervention explicitly included (1) the intention to be
gentle with oneself; (2) the traditional elements of a com-
prehensive yoga class: relaxation, breathing exercises,
mindfulness, and active poses; and (3) select poses,
which could prevent or attenuate back pain and improve
balance. For variety and to include multiple recom-
mended poses, 2 classes that had similar overall struc-
tures, but different specific asanas were taught on
alternating weeks. The pranayama practices included in
this intervention were 2-part yogic breathing and alter-
nate nostril breathing. Asanas included were child’s
pose, table pose, cat/cow, downward dog, mountain,
chair, goddess, triangle, warrior 2, and bound angle.
Two certified prenatal yoga teachers each with at least
4years of yoga teaching experience were trained by the
principal investigator in the study-specific class. Classes
were offered in a yoga studio within walking distance
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from BIDMC. Daily home practice was encouraged and
facilitated with an illustrated manual. Participants were
also supplied with a yoga mat and block.

Control Group

Control subjects attended a 12-week educational support
group led by an experienced health-care group facilitator
from the local community who was trained by the
study’s staff. A 12-subject curriculum was developed
based on publicly available patient educational materials
offered by the American College of Obstetricians and
Gynecologists (ACOG)*' and the American College of
Nurse-Midwives (ACNM).*> The curriculum included
the following pregnancy-related topics: self-care, nutri-
tion, weight gain, exercise, vaccines, medications, screen-
ing tests, common symptoms, postpartum preparations,
labor, breast feeding, and birth control. No exercises,
meditation, or mindfulness practices were incorporated
into the control group’s educational curriculum.
Participants in both intervention and control groups
received written materials based on the extracted
ACOG and ACNM curriculum.

Assessments

Feasibility, acceptability, and safety. We tracked rate of
recruitment into the study, including how many were
screened, those who were interested, those who
enrolled, and average number enrolled per month.
Intervention and control group acceptability was
assessed through attendance at classes and through a
semistructured, postpartum qualitative exit interview.
Overall study adherence was assessed through compli-
ance with the assessment protocol (number of study
visits completed). We systematically tracked adverse
events at each weekly class and at each monthly
study visit. Additionally, chart reviews of routine pre-
natal visits were conducted at monthly study visits to
identify any unreported events.

Clinical symptoms and psychosocial outcomes. The primary
outcome of interest was back pain-related disability
as measured by the Roland Morris Disability
Questionnaire (RMDQ).** Secondary outcomes includ-
ed a visual analogue scale that measured back
pain severity (0 =no pain, 10 =worst pain ever). The
41-item Pregnancy Symptom Inventory (PSI) tracked
overall functional burden and common symptoms such
as urinary symptoms, fatigue, dizziness, sleep distur-
bance, leg, and back pain.** The Edinburgh Postnatal
Depression Scale (EDPS), which is also validated for
prenatal depression screening,®> was used to asses
depression. Quality of life was tracked with the Short
Form 12 questionnaire (SF12).*® The stress subscale of
the prenatal psychosocial profile was used to track

pregnancy-related stress.”” The Childbirth Self Efficacy
Inventory®® was used to quantify maternal confidence
toward childbirth.

Postnatal outcomes. Maternal satisfaction with labor and
childbirth was measured with the Childbirth Experience
Questionnaire.** Routine perinatal obstetrical measure-
ment such as gestational age, weight gain, and pregnan-
cy complications were tracked as well as common
postnatal outcomes (ie, gestational age at birth,
method of delivery, anesthesia use, duration of labor,
birth weight, APGARs, and breastfeeding).

Mobility and biomechanics. Mobility was assessed through
a series of tests conducted with the ADPM Mobility Lab
System. While wearing wireless 3-dimensional biosen-
sors strapped around their wrists, ankles, sternum and
lower back, subjects completed 2 rounds of 3 mobility
tests: the instrumented timed-up-and-go test iITUG), a
30-second standing sway test (iISway), and a 90-second
walk test (iWalk). The iTUG consists of standing from a
chair, walking to a cone placed 7 m in front of the chair,
turning, returning to the chair, and resuming a seated
position. The iSway consists of standing still for
30seconds. The iWalk consists of walking continuously
for 90 seconds. From these tests, results of 2 trials were
averaged to obtain individual measures of gait speed,
double support time (proportion of time during iWalk
spent with both feet on the ground), total iTUG time,
and the amount of time to complete a turn. Fear of
falling was assessed through the Falls Efficacy Scale
International. *’

Testing visits for both groups, which included surveys
and mobility testing, occurred at baseline, then every
4 weeks until delivery. A final study visit that included
a semistructured qualitative exit interview occurred at
6-week postpartum. All visits were conducted at
BIDMC'’s Clinical Research Center. For subject conve-
nience, study visits were scheduled to coincide with the
subject’s routine pre- and postnatal visits when possible.
Subjects received $25 for each study-testing visit.

Statistical Analysis

For feasibility measures, we used descriptive statistics to
assess the overall recruitment rate, attendance at classes,
and study adherence. Our goals were to achieve >70%
attendance in both yoga intervention and education con-
trol groups as well as retain >70% of subjects at com-
pletion of the 12-week assessment. Our sample size was
determined based on practical considerations and antic-
ipated enrollment rate of about 2 subjects per month
over 9 months of enrollment. Analyses were performed
on an intention-to-treat basis.
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For the patient-reported outcomes, a linear mixed
effects model with an autoregressive correlation structure
was used to calculate the difference between groups in
average change scores from baseline as well as differences
in the percentage change from baseline scores. A repeated
measures analysis that assumed a linear effect was con-
ducted using weeks of intervention as a categorical vari-
able and adjusted for the subject’s gestational age. The
estimated effects of between-group differences were calcu-
lated at 8 and 12 weeks of intervention to further inform
selection of outcomes that are potentially sensitive to
yoga in this population. Change in back pain-related dis-
ability (RMDQ) was defined, a priori, as the clinical out-
come measure of primary interest.

For the biomechanical outcomes, we calculated the per-
centage change of sway speed and area, gait speed, double
support time, iTUG time, and turn time from baseline to

each subsequent visit. The effects of group, follow-up visit,
and their interaction on each outcome were calculated
using repeated measures analysis of covariance models
adjusted for the gestational age and body mass.

The continuous postnatal measures were compared
using a 2-tailed Student’s ¢ test. The categorical
postnatal measurements were compared using a
Fisher’s Exact test.

Results

Feasibility and Acceptability

Of the 681 screened subjects, 168 subjects were contacted
and 115 (68%) were interested and eligible. Among those
interested and eligible, the most common reason for not
enrolling was class scheduling (73%). Twenty subjects

A

Y

Electronic Records Screened (n=681)

—p gestational age, or pregnancy

4

Attempted Contact (n=267)

—» Not interested (n=43)

r

Interested & Eligible (n=115)

—» Unwilling to be randomized (n=6)

A

r

Randomized (n=20)

Excluded due to maternal age,

complications

Unable to contact (n=99)

New pregnancy complications (n=10)

Class time inconvenient (n=84)

Withdrew before baseline visit (n=5)

e

Prenatal Yoga Intervention (n=11)

l

4 week follow-up (n=9)

8 week follow-up (n=8)

12 week follow-up (n=8)

16 week optional follow-up (n=3)
Final postpartum visit (n=8)

e

Educational Support Group (n=9)

l

4 week follow-up (n=7)

8 week follow-up (n=7)

12 week follow-up (n=7)

16 week optional follow-up (n=2)
Final postpartum visit (n=6)

Figure I. CONSORT Flow Diagram.
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(17.3%) were willing to be randomized and able to
commit to the available class times. Subject recruitment
rate was 2.2 subjects per month during the 9 months of
active recruitment. Figure 1 shows the CONSORT flow
diagram for recruitment and randomization, 11 to yoga
and 9 to educational support.

Average class attendance rates were 74% in the yoga
group and 90% in the control group. Subject retention
rates at the completion of the 12-week intervention were
81% in the yoga group and 77% in the control group.
We were only able to assess 14 (70%) at the postpartum
visit and one did not have a qualitative exit interview.
Patients in the yoga (N =7) and control (N =6) groups
both reported positive feedback for their respective
study interventions. All in the yoga group would recom-
mend yoga to a pregnant friend.

Intervention fidelity was excellent. There were no
issues identified with respect to instructors deviating
from the stated protocol.

Table |I. Baseline Characteristics of Participants.

Safety

No adverse events occurred during the yoga classes or
educational support groups. In the yoga group, there
was a case of maternal thrombocytopenia and placental
abruption during labor. In the educational control
group, there was a case of cholestasis with elevated
liver enzymes, one subject with kidney stones, and one
with shoulder dystocia. None of these routine complica-
tions of pregnancy or childbirth were directly related to
the yoga classes, educational support group meetings, or
the data collection.

Exploratory Analyses

Table 1 presents the baseline characteristics of the 20
subjects who were enrolled. Mean gestational age was
20.2 weeks, and average maternal age was 31.4years.
Treatment groups were similar in race, insurance
status, recorded health conditions, gravidity, and

Mean 4 SD or Number (%)

Total Yoga Education
n=20 n=11 n=9 P
Sociodemographics
Average age 31.4+£47 29.6 £5.1 334+35 .07
Race .37
White 13 (65) 6 (55) 7(77)
Black 2 (10) 2 (18) 0
Hispanic 3(15) I (1) 2 (22)
Other 2 (10) 2 (18) 0
Insurance .64
Private 14 (70) 7 (64) 7 (78)
Public/Government 4 (20) 3 (28) 1 (14)
Other 2 (10) I (IT) 1 (14)
Clinical factors
Comorbidities .64
Anxiety I (5) I (1) 0
Asthma I (5) I (IT) 0
Autoimmune conditions I (5) I (1) 1 (14)
Depression 2 (10) I (1) 1 (14)
Hypertension 0 0 0
Cardiac disease 0 0 0
Seizure disorders 0 0 0
Psychiatric conditions 0 0 0
Obstetrical
Gravidity average 24+1.3 1.73£0.8 233+1.7 .29
Parity average 05+0.7 0.55+0.7 0.44+0.7 .75
Gestational age average weeks 19.8+4.4 20.8+4.5 18.6 4.2 .26
Current low back pain? |
No, not at all 7 (35) 4 (36) 3(33)
Rarely, some or most of the time 13 (65) 7 (64) 6 (66)
Average RMDQ score 2.5 32 1.9 .5

Abbreviations: RMDQ, Roland Morris Disability Questionnaire; SD, standard deviation.
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parity, although those in the education group tended to
be older. Groups were also similar in back pain history
and current back pain symptoms. The baseline preva-
lence of back pain for all the subjects was 65%, with a
mean RMDQ score of 2.5 (range 0-14).

Table 2. Effect Estimates of Between-Group Differences at
8 and 12 Weeks.

Effect at 8 weeks Effect at 12 weeks

Estimate SE P> |t| Estimate SE P> |t|

Physical

RMDQ 0.004 1.98 0.99 082 198 0.68

Back pain VAS —1.4 | 0.19 077 1 0.46

PSI 9.0 40 003 131 4.1 0.0025
Psychosocial

Depression 0.3 1.3 083 2.3 1.3 007

PPP —1.5 093 0.12 0.19 093 0.84

SF12-physical | 42 08I —I5 424 0.72

SF12-mental 0.9 36 081 —265 36 047

CBSE 8.0 87 037 107 89 023

Abbreviations: CBSE, Childbirth Self Efficacy Scale; PPP, Prenatal
Psychosocial Profile; PSI, Pregnancy Symptom Inventory; RMDQ, Roland
Morris Disability Questionnaire due to back pain; SE, standard error; SFI12,
Short Form 12; VAS, Visual Analogue Scale.

Clinical Symptoms and Psychosocial Measures

The effect estimates of the between-group differences
for the patient-reported symptoms and psychosocial
measures are shown in Table 2. After adjusting for
baseline gestational age, women randomized to the pre-
natal yoga class reported a greater improvement in the
PSI at 8 and 12 weeks of intervention compared to con-
trol (change of 9 points, 95% confidence interval [CI],
0-17.0, P<.03 and 13.1 points, 95% CI, 5.1-21.1,
P <.0025, respectively). No other significant differences
were noted in the reported symptoms or psychoso-
cial measures.

Mobility Measures

After adjusting for gestational age and body mass, there
was a significant longitudinal difference between groups
in the percentage change in mobility from baseline
through 4-, 6-, 8-, and 12-week postnatal visits (Figure
2). Specifically, there was a higher percentage increase in
gait speed in the yoga group compared to the control
group (main effect of group, F=4.4, P=.04). Main
effects of group were also for the percentage change of
double support time (F=23.6, P<.0001), iTUG com-
pletion time (F=8.6, P<.001), and 180° turn time
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(F=5.7, P=.02). For each of these outcomes, percent-
age changes were higher (reflecting worse performance)
in the control group as compared to the yoga group. No
effects of visit, or group by visit interactions, were
observed for any outcome. Both groups increased their
fear of falling, while no difference was found between
groups (P =.5, standard error = 1.5).

Postnatal Outcomes

At birth, no differences were found in average gesta-
tional age, maternal weight gain and the time spent in
the first stage of labor. However, a clinically signifi-
cant lower amount of time was spent in the second
stage of labor for the women who participated in the
yoga intervention (95% CI, 19.0-179.2, P=.01). When
asked about their childbirth experience, the yoga par-
ticipants felt more confident in their own capacity
(95% CI, 1.2-9.6, P=.01) and perceived a greater
sense of safety (95% CI, 0.3-4.8, P=.01). This is
shown in Table 3.

Table 3. Postnatal Outcomes.

All Yoga Education
n=20 n=1I n=9 P
Average gestational age (weeks) 395 399  39.1 .20

Average weight gain (pounds) 21,6 235 196 .34
Type of delivery |

Spontaneous vaginal 15 8 7

Scheduled C-section 3 2 |

Urgent/emergent C-section 2 | |
Anesthesia used .19

None/natural | 0 |

Spinal/epidural 18 I 7

General | | 0
Average labor times (min)

Stage | 5169 5150 5187 .99

Stage 2 872 375 1368 0l

Stage 3 74 5.3 9.6 21
Birth weight (g) 3412 3273 3550 e
Average Apgar scores

I min 7.2 77 6.6 21

5min 8.7 8.9 85 40
Feeding |

Exclusively breast milk I 6 5

Some breast and formula 8 4 4

Exclusively formula | | 0
Childbirth Experience Questionnaire

Own capacity 209 236 18.2 ]|

Professional support 207 178 17.8 .90

Perceived safety 19.1 204 18.0 ]|

Participation 14.6 8.9 82 .68

Discussion

Main Findings

This pilot RCT of prenatal yoga for gestational LBP
and maternal well-being is feasible, safe, and acceptable.
We successfully developed, implemented, and tested a
tailored, gentle prenatal yoga program to target back
health in pregnancy. The relatively high rates of class
attendance, overall subject retention, and qualitative
feedback in both groups favorably support study accept-
ability. Specifically for the yoga intervention, the
majority of subjects found the program helpful or very
helpful and would recommend the program to a preg-
nant friend.

While there was no detected difference in back pain
disability as measured by the RMDQ, our exploratory
analyses detected clinical differences between the groups
in several other measures. A lower burden of overall
pregnancy symptoms was found as well as a trend
toward improvement in depression scores in the yoga
group compared to education. There were also impor-
tant and provocative biomechanical improvements seen
with yoga including gait speed, double support time, and
iTUG time.

Strengths and Limitations

As a small, pilot trial, this study has several limitations.
Recruited subjects were mostly white and had private
insurance, limiting the generalizability of our findings.
There was some imbalance, although not significant, in
mean maternal age at baseline that may have affected
results. By necessity, participants were unblinded to
treatment assignment, thereby possibly increasing the
therapeutic influence of expectation. Also, due to limited
resources, the research staff members conducting the
testing visits were not always blinded to the subject’s
randomization assignment. Despite the limitations of a
small pilot, this study provides valuable information
regarding the feasibility and safety of studying prenatal
yoga for pregnancy-related back pain, mobility, and
overall well-being. Importantly, it is the first study to
show changes in sensitive measures of biomechanical
measures and gait with yoga, which may be protective
in pregnancy. Future investigations could consider
active controls such as physical therapy and a longer
term follow-up.

Interpretation

While our recruitment rate was greater than anticipated,
many potential participants could not attend due to the
limited availability of classes. Offering a greater flexibil-
ity in class times or utilizing technologies that promote
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home practice could improve accessibility for a larger
study with this population.

We note that perhaps the RMDQ was not a
straightforward ~ measure  of  gestational LBP.
Questions such as “Because of your back pain, do
you have difficulty sleeping at night?” were often met
with confusion, as subjects routinely stated their dis-
abilities were due to being pregnant in general. Even
if they had back pain, simply being pregnant was the
more common reason why the participants needed a
railing to get upstairs or had more difficulty putting
on their stockings. Future investigations may consider
alternative instruments such as the Pregnancy Mobility
Index, a validated self-report questionnaire developed
by Van de Pol that has been used with pregnant
women to evaluate mobility and quality of life in rela-
tion to LBP.*!

Our findings of an improvement in overall burden of
pregnancy-related symptoms, as measured by the PSI,
suggest that prenatal yoga may impact the general well-
ness of expecting mothers and that the PSI is sensitive to
change with yoga. This finding and the trend toward
improvement in the depression scale (EDPS) parallel
the literature on yoga in the general and pregnant pop-
ulations in helping mood, anxiety, depression, and qual-
ity of life.?>*

The changes in biomechanics during pregnancy has
been described by Branco et al.** and suggest that
decreases in gait speed and increases in double support
time in a pregnant woman’s stride are mechanisms to
help avoid falls as center of gravity dramatically shifts
during pregnancy. These changes may also be involved
in back pain-related kinesiophobia. To our knowledge,
our study is the first report of an intervention that may
favorably alter the trajectory of this change. The
improvements seen in the yoga group, including
improvements in iITUG time and turn time, suggest
that women were more confident with walking and per-
haps less likely to fall. Since some reports suggest falls
are the second leading cause of emergency room visits
and the reason for up to 30% of all hospital admissions
during pregnancy,'>** future studies could evaluate the
potential cost savings if yoga was offered to a larger
pregnant population.

While both groups of women had similar gestation-
al ages at birth, total birth times, APGAR scores, and
birth weights, the difference in the second stage of
labor time suggests that the woman in the yoga
group spent less time in the active pushing stage of
childbirth. Jahdi et al. reported similar outcomes in a
prenatal yoga trial conducted in Iran.** One possible
explanation for this difference is that Kegel exercises
were specifically included in the asanas of the prenatal

yoga class, which may have contributed to a more
efficient labor. The improved feeling of one’s own
capacity and perceived sense of safety in the yoga
groups also reflect a mother’s overall confidence and
well-being. One of the often cited and possible mech-
anisms of mindfulness practices inherent in yoga may
be an increase in self-efficacy and decrease in emotion-
al reactivity.

We did not find any safety issues with our yoga
approach, as participants were encouraged to listen to
their bodies, modify poses as needed, and be gentle with
oneself. When our trial initially began, yoga was not yet
a recommended exercise activity during pregnancy per
the ACOG guidelines.*® Since completion of the trial,
ACOG updated the practice guidelines, which now
include yoga as a recommended general exercise during
pregnancy.*” One caution is that this study did not spe-
cifically investigate “hot yoga” classes, where a vigorous
series of postures are practiced in studios where the tem-
perature is turned to temperatures over 90°F. Since heat-
inducing environments such as hot tubs and spas are
associated with adverse birth outcomes,*® no inferences
about the safety of vigorous hot yoga styles can be made
with this study’s results. Even though Polis et al.
reported the relative safety of 26 different common
yoga postures on acute maternal and fetal physiological
outcomes,* a theoretical risk of injury during yoga prac-
tice still exists.”® We therefore strongly emphasize that
participants should have access to trained, experienced
instructors who understand the importance of a gentle,
modified approach.

Conclusion

Based on the observed recruitment, adherence, and
acceptability, a prenatal yoga intervention to improve
gestational LBP and maternal well-being appears fea-
sible and safe. In preliminary analyses, our ability to
detect clinically and statistically significant differences
between groups in several measures informs the design
and outcome selection of future yoga trials in this
population. This analysis supports the possible benefit
of prenatal yoga in reducing the overall symptom
burden of pregnancy and improving the stability of a
pregnant woman’s stride. Further study of prenatal
yoga utilizing a larger adequately powered RCT
is warranted.

Précis
A pilot prenatal yoga randomized controlled trial is fea-

sible, safe, and may improve maternal mobility and
well-being.
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Appendix |: Prenatal Yoga Class Schedule

Week A Week B Minutes
Sitting (Sukhasana) and centering with Dirga Pranayama 0-15
Body scan Intention setting
Ohm, welcome, check-in, weekly topic introduction
Table (Goasana) 15-25
Child’s pose (Balasana)
Cat inhale/exhale (Marjaryasana/Bitilasana)
Hip circles (with Goasana)
Bird dog (Dandayamna Bharmanasana) Arm circles (with Goasana)
Downward dog (Adho Mukha Svanasana) Thread the needle (Parsva Balasana)
Tip toe mountain (Tadasana) Downward dog (Adho Mukha Svanasana)
Modified sun salutations (Surya Namaskara) 25-35
Chair (Utkatasana) Warrior 2 (Virabhadrasana )
Goddess (Utkata Konasana) Triangle (Trikonasana)
Wide forward bend (Upavistha Konasana) I/2 moon (Ardha Chandrasana)
Squat with kegel (Malasana) Half straddle (Janu Sirsasana) 3545
| leg forward bend (Janu Sirsasana) Bound angle (Baddha Konasana)
Savasana with guided progressive relaxation 45-60

Pranayama (Nadi Shodhana or Dirga)

Body scan
Ohm-mantra

Intention meditation
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