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SUMMARY

Background
Perceived stress seems to be a risk factor for exacerbation of ulcerative coli-
tis. Yoga has been shown to reduce perceived stress.

Aims
To assess the efficacy and safety of yoga for improving quality of life in
patients with ulcerative colitis.

Methods
A total of 77 patients (75% women; 45.5 � 11.9 years) with ulcerative coli-
tis in clinical remission but impaired quality of life were randomly assigned
to yoga (12 supervised weekly sessions of 90 min; n = 39) or written self-
care advice (n = 38). Primary outcome was disease-specific quality of life
(Inflammatory Bowel Disease Questionnaire). Secondary outcomes included
disease activity (Rachmilewitz clinical activity index) and safety. Outcomes
were assessed at weeks 12 and 24 by blinded outcome assessors.

Results
The yoga group had significantly higher disease-specific quality of life com-
pared to the self-care group after 12 weeks (D = 14.6; 95% confidence inter-
val=2.6–26.7; P = 0.018) and after 24 weeks (D = 16.4; 95% confidence
interval=2.5–30.3; P = 0.022). Twenty-one and 12 patients in the yoga group
and in the self-care group, respectively, reached a clinical relevant increase in
quality of life at week 12 (P = 0.048); and 27 and 17 patients at week 24
(P = 0.030). Disease activity was lower in the yoga group compared to the
self-care group after 24 weeks (D = �1.2; 95% confidence interval=�0.1�
[�2.3]; P = 0.029). Three and one patient in the yoga group and in the self-
care group, respectively, experienced serious adverse events (P = 0.317); and
seven and eight patients experienced nonserious adverse events (P = 0.731).

Conclusions
Yoga can be considered as a safe and effective ancillary intervention for
patients with ulcerative colitis and impaired quality of life. Trial registra-
tion: ClinicalTrials.gov identifier: NCT02043600.
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INTRODUCTION
Ulcerative colitis is a chronic inflammatory bowel disease
of uncertain aetiology and pathophysiology.1 Up to
780 000 persons in North America have ulcerative coli-
tis; between 7000 and 46 000 cases are newly diagnosed
with ulcerative colitis each year.2 Ulcerative colitis often
is associated with marked impairments in all aspects of
quality of life. Particularly disease activity and also psy-
chosocial variables can have a strong negative influence
on health-related quality of life.3–5 However, 31.4% of
patients with mucosal endoscopic healing, and 15.1% of
patients with mucosal endoscopic healing, normal stool
frequency and no rectal bleeding still report impaired
quality of life.6

Psychosocial stress seems to be an important risk fac-
tor for the exacerbation of ulcerative colitis7–10. It has
been shown that perceived stress can triple the risk of
disease exacerbation, whereas there seems to be no asso-
ciation with life events.11 Thus, perceived stress seems to
be more important in disease progression than the pres-
ence of objective environmental stressors.7

Originally a part of traditional Indian spiritual, philo-
sophical and psychological practice, yoga has been
adapted as a method in complementary medicine and is
used especially in terms of prevention and therapy of
diseases.12, 13 Yoga is gaining increased popularity as a
therapeutic practice; with about 21 million Americans
(9% of the United States of America’s population)
reporting they used it for health reasons in 2012.14 From
2002 to 2012, the prevalence of yoga use increased lin-
early, making it one of the most commonly used com-
plementary and alternative medicine approaches in the
United States of America.15

Yoga has been shown to positively influence subjective
stress in both, healthy participants and patient popula-
tions,16–19 and perceived stress is the main reason for
using yoga.14 Hence, yoga may be efficacious in improv-
ing symptoms related to ulcerative colitis. Therefore, this
randomised clinical trial aimed to assess the efficacy and
safety of yoga compared to self-care advice in patients
with ulcerative colitis in remission experiencing impaired
quality of life.

METHODS

Design
This was a single-blind randomised controlled trial
conducted at a single centre, the Department of
Internal and Integrative Medicine, Kliniken Essen-Mitte,
Faculty of Medicine, University of Duisburg-Essen,

Essen, Germany. The study had been approved by the
University of Duisburg-Essen ethics committee (approval
number: 13-5560-BO) and registered at ClinicalTrials.gov
(registration number: NCT02043600) prior to patient
recruitment. The study was conducted and reported in
accordance with the Consolidated Standards of Reporting
Trials 2010 guideline.20

Patients
Patients were recruited from the Department of Internal
and Integrative Medicine, through local newspaper
announcements, and through letters sent to all members
of the German Crohn’s Colitis Organization residing
within a distance of 50 km from the study centre.
Patients calling in were screened by a research assistant
to assess eligibility. If apparently eligible, patients were
invited for an assessment visit where they received
detailed written information describing the study. They
were assessed by a study physician, and if they met
inclusion criteria and did not meet exclusion criteria,
they were included in the trial, and written informed
consent was obtained.

Male and female patients were included if they were
18–70 years old and suffered from clinical, endoscopic
and histological diagnosed ulcerative colitis for at least
12 months. Patients had to be in clinical remission for at
least 4 weeks but no longer than 12 months (Rachmile-
witz clinical activity index21 ≤ 4). They had to report
impaired disease-specific quality of life (Inflammatory
Bowel Disease Questionnaire4 total score < 170). Patients
had to be physically and mentally capable to perform
yoga exercises.

Exclusion criteria included clinically active disease
(Rachmilewitz clinical activity index > 4); complete
resection of the colon; acute, infectious or chronic
active ulcerative colitis; severe diseases precluding even
light yoga exercises; malignancies with a disease-free
survival < 5 years; alcohol or drug abuse; dementia;
pregnancy; and regular yoga or Pilates use in the previ-
ous 12 months.

Randomisation
Patients were randomly allocated to yoga or self-care
by block-randomisation with randomly varying block
lengths, stratified by the intake/non-intake of immuno-
suppressive drugs or biologics. The randomisation list
was created by the biometrician not involved in patient
recruitment or assessment using the Random Allocation
Software.22 The list was password-secured and no other
person than the biometrician was able to access it. On
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this basis, he prepared sealed, sequentially numbered
opaque envelopes containing the treatment assignments.
After obtaining written informed consent and baseline
assessment, the study physician opened the lowest num-
bered envelope to reveal that patient’s assignment.

Interventions
Yoga. The yoga intervention included weekly 90-min
traditional hatha yoga group sessions over a period of
12 weeks.23 The yoga intervention was specifically
designed a priori in a consensus process by three certi-
fied hatha yoga instructors with long-standing experi-
ence in teaching yoga (a male physician, a female
nutritional scientist and a male with a professional
background in adult education) to address the needs,
possibilities and limitations of patients suffering from
ulcerative colitis with a focus on improving quality of
life and reducing bowel symptoms; partly building up
on a yoga programme for colorectal cancer survivors.24

The intervention was provided by the three aforemen-
tioned yoga instructors; all instructors were required to
adhere to the protocol as close as possible; and classes
were conducted specifically for this study. It was
stressed by the instructors that patients should
concentrate on their body with inner involvement dur-
ing classes while adopting a noncompetitive attitude.
Besides yoga exercises that were thought to activate or
relax the body and mind, additional exercises were cho-
sen that are traditionally thought to positively influence

the intestinal organs.25 Each class started with low-
intensity loosening exercises (20 min for classes 1–3,
10 min for classes 4–12, including movements for each
of the major joints: neck, shoulders, elbows, wrists,
hips, knees and ankles; further an exercise called “cat-
cow” was practised to warm-up the paraspinal muscles),
followed by a predefined series of yoga postures over
45 min. Postures in each class built up on the previous
ones, and difficulty and intensity levels were carefully
increased during the course of the programme
(Table 1). Surya Namaskar, the Sun Salutation, a tradi-
tional flowing sequence of yoga postures,25 was prac-
tised in addition to the other postures for 10 min in
classes 4–12. Each class ended with 10 min of yogic
breathing techniques including Nadi Shodhana (alter-
nate nostril breathing), Brahmarii Pranayama (a ‘voiced’
breathing technique that includes a meditative focus on
the breath) and Kapalabhati Pranayama (a sequence of
passive inhalation followed by active forceful exhalation
involving the abdominal muscles)26 and 15 min of
yogic meditation techniques including mantra medita-
tion and yoga nidra (sequentially focusing the attention
on different parts of the body as instructed by the tea-
cher, followed by deep relaxation).26 Patients were pro-
vided with a manual and encouraged to daily practice
yoga at home although no minimal practice time was
required. Prior to home practice, practices were intro-
duced in class. The patients indicated their daily home
practice time (min) in a daily log.

Table 1 | Yoga postures (alphabetical order) practised during weekly classes

Week

Yoga posture (English) Yoga posture (Sanskrit) 1 2 3 4 5 6 7 8 9 10 11 12

Cat’s pose Majariasana x x x x x x x x x x x x
Chair pose Utkatasana x x x x x x x x x
Child’s pose Balasana x x x x x x x x x x x x
Corpse pose Savasana x x x x x x x x x x x x
Crane pose Bakasana x x x x x x x x
Legs-up-the-wall pose Viparita Karani x x x x x x x x
Lion pose Simhasana x x x
Plow pose Halasana x x x x
Seated forward bend pose Paschimottasana x x x x x x x x x
Side angle pose Parshvakonasana x x x x x x x x
Sitting half spinal twist pose Ardha Matsyendrasana x x x x x x x x x x
Staff pose Dandasana x x x x x x x x
Tree pose Vrikshasana x x x x x x x x x x x x
Triangle pose Trikonasana x x x x x x x
Upward plank pose Purvottanasana x x x x x x x x
Warrior pose Virabhadrasana x x x x x x x x x x x x
Wind-Relieving Pose (Supta) Pawanmuktasana x x x x x x x x x x x x
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Self-care. Patients in the self-care group received two evi-
dence-based self-care books providing general information
on pathology and pathophysiology of ulcerative colitis,
possible diagnostic procedures and treatments, additional
sources of information and self-help groups; and empha-
sising self-care strategies such as appropriate lifestyle mod-
ification, over-the-counter medication, naturopathic and
integrative medicine treatment approaches and physical
treatments.27, 28 No instructions for using the books were
provided.

Patients in this group were asked not to initiate a yoga
or any other exercise regimen during this period. At
week 24, they were offered the same yoga classes as the
yoga group.

Outcome measures
Outcomes were assessed at 12 and 24 weeks after ran-
domisation by a blinded outcome assessor who was not
involved in patient recruitment, allocation or treatment.
Disease-specific health-related quality of life as assessed by
the 32-item Inflammatory Bowel Disease Questionnaire
total score4, 29 at week 12 was defined as the primary out-
come measure. The total score ranges from 32 to 224, and
higher scores indicate better quality of life. Clinically rele-
vant improvements and normal quality of life are defined
as an increase of 16 points or more and an absolute score
of 170 points or more respectively.4, 30, 31

Disease activity was assessed on the Clinical Activity
Index according to Rachmilewitz taking into account
patient-reported clinical as well as laboratory parame-
ters.21 Disease activity was categorised as: patients in an
acute clinical flare (Clinical Activity Index > 4), patients
in clinical remission (CAI ≥ 2 and ≤ 4) and patients in
sustained clinical remission (Clinical Activity Index < 2,
normal bowel frequency and no blood in stool).

The original protocol, as can be seen in the trial registry
(ClinicalTrials.gov, registration number: NCT02043600),
contains additional secondary outcomes. The description
and results of these secondary outcomes can be found in
the Supporting Information.

Safety
All adverse events occurring during the study period
were recorded. Patients experiencing such adverse events
were asked to see the study physician to assess their
import and initiate any necessary response. Open-ended
questions were used at week 12 and week 24 in order to
assess any adverse events not previously mentioned by
the patients. Patients were asked to indicate any adverse

events during the study period regardless of their poten-
tial relationship to the study intervention.

Sample size calculation and statistical analysis
The required sample size was calculated a priori. A group
difference of 16 points on the IBDQ total score has been
shown to represent a minimal clinical important group
difference.4, 30 Assuming a standard deviation of 23.04,29

a two-sided, level 5% t-test requires a total of 34 patients
per group to detect a respective group difference with a
statistical power of 80%. Accounting for a potential loss of
power because of a maximum of 10% dropouts, it was
planned to include at least 76 patients in this trial.

All analyses were based on an intention-to-treat basis,
including all participants being randomised, regardless of
whether or not they gave a full set of data or adhered to
the study protocol. Missing data were multiply imputed
by Markov chain Monte Carlo method;32, 33 yielding a
total of 50 complete data sets.

Baseline group differences in sociodemographic and
weight-related outcomes were analysed using Student’s
t-tests for continuous data and chi-square tests for cate-
gorical data.

Linear outcomes were analysed by univariate analyses
of covariance which modelled the outcome at week 12 or
24 as a function of the treatment group, the stratum
variable and the respective baseline value to produce
overall effect size estimates, 95% confidence intervals and
P-values.

Clinical relevance of the findings was assessed by
comparing the number of participants who reached a
clinical relevant improvement of 16 points or more on
the Inflammatory Bowel Disease Questionnaire total
score4, 30 between groups at week 12 and at week 24
using chi-square tests. Furthermore, the number of
participants with acute clinical flares, in clinical
remission and in sustained clinical remission based on
Clinical Activity Index was compared between groups
at week 12 and at week 24 using a Mann–Whitney
U-test.

As measures of intervention safety and acceptability,
the number of patients experiencing serious adverse
events, nonserious adverse events or who were lost to
follow-up during the study period were compared
between groups using chi-squared tests.

All analyses were performed using the Statistical
Package for Social Sciences software (IBM SPSS Statis-
tics for Windows, release 22.0. Armonk, NY, USA:
IBM Group).
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RESULTS

Patients
A total of 203 patients completed telephone screening
and 124 of them were excluded due to lack of interest,
scheduling problems, or not meeting inclusion criteria,
mainly due to not having had an acute flare in the
past 12 months (Figure 1). Seventy-nine patients com-
pleted assessment by a study physician and two were
excluded. Seventy-seven patients were enrolled after
providing informed consent, and were randomised to
the yoga group (n = 39) or the self-care group
(n = 38). A total of 12 patients in the yoga group
(30.8%) and 6 patients in the control group (15.8%)
were lost to follow-up (P = 0.120) (Figure 1). Four
patients in the yoga group were lost to follow-up due
to adverse events including three self-reported acute
flares and one case of a newly diagnosed colorectal
cancer; as were two patients in the self-care group,
including one self-reported acute flare and one case of
a newly diagnosed spinal canal stenosis. Missing data
were multiply imputed and all randomised patients
were included in the analyses.

There were no group differences in sociodemographic
or clinical characteristics (Table 2).

Patients in the yoga group attended 7.3 � 3.3 (60.8%)
yoga classes on average (Figure 2); 71.8% attended at
least half of the 12 yoga classes. Patients additionally
practised a mean of 38.7 � 16.1 min per week at home
(median = 30 min, range = 7.5–176.9 min).

Health-related quality of life
From week 1 to week 12, the primary outcome measure
Inflammatory Bowel Disease Questionnaire total score
increased from 143.5 � 22.3 to 159.8 � 32.2 in the yoga
group and from 146.3 � 24.6 to 147.1 � 36.0 in the self-
care group (Figure 2), resulting in a significant group dif-
ference at week 12 (D = 14.7; 95% confidence inter-
val = 2.4–26.9; P = 0.018). Group differences were
sustained at week 24 (D = 16.4; 95% confidence inter-
val = 2.5–30.3; P = 0.022); the total score further
increased to 167.8 � 29.2 in the yoga group and to
153.1 � 35.9 in the self-care group (Figure 3). Compara-
ble group differences favouring yoga over self-care at week
12 and week 24 were found for the IBDQ subscales bowel
symptoms (D at week 12 = 4.9; 95% confidence inter-
val = 1.9–8.7; P = 0.014; D at week 24 = 5.7; 95% confi-
dence interval = 1.1–10.3; P = 0.015), systemic symptoms
(D at week 12 = 2.5; 95% confidence interval = 0.5–4.6;
P = 0.016; D at week 24 = 2.8; 95% confidence inter-
val = 0.8–4.8; P = 0.006) and emotional function (D at
week 12 = 5.4; 95% confidence interval = 0.8–10.1;
P = 0.023; D at week 24 = 5.8; 95% confidence inter-
val = 0.6–11.1; P = 0.030); all subscales increased across
the three time points in the yoga group. No group differ-
ences occurred for social function (Figure 4).

Disease activity
During the course of the study, disease activity assessed
on the Clinical Activity Index decreased from 2.5 � 1.4
to 2.4 � 2.2 and to 1.7 � 2.1 in the yoga group and

Telephone screening
(n = 203)

Enrollment visit (n = 79)

Randomization (n = 77)

Allocated to yoga (n = 39)

Analyzed at week 12 (n = 39) Analyzed at week 12 (n = 38)

Analyzed at week 24 (n = 39) Analyzed at week 24 (n = 38)

Lost to follow-up (n = 2)
No longer interested (n = 2)

Lost to follow-up (n = 2)
Adverse events (n = 2)

Lost to follow-up (n = 12)
Scheduling problems (n = 8)

Adverse events (n = 4)

Not eligible (n = 2)
Not meeting inclusion criteria (n = 2)

Not eligible (n = 124)
Not interested (n = 16)

Not meeting inclusion criteria (n = 62)
Scheduling problems (n = 46)

Allocated to self-care (n = 38)

Figure 1 | Participant flow
diagram.

Aliment Pharmacol Ther 2017; 45: 1379–1389 1383

ª 2017 John Wiley & Sons Ltd

Randomised clinical trial: yoga for ulcerative colitis

Janka Noelle


Janka Noelle


Janka Noelle


Janka Noelle


Janka Noelle




increased from 2.0 � 1.5 to 2.6 � 2.6 and to 2.8 � 2.7
in the self-care group. This resulted in a significant
group difference at week 24 (D = �1.2; 95% confidence
interval = �0.1�[�2.3]; P = 0.029) (Figure 3).

Clinical relevance
Twenty-one patients in the yoga group reached a clinical
relevant increase of at least 16 points on the Inflamma-
tory Bowel Disease Questionnaire total score at week 12
compared to 12 in the self-care group (P = 0.048); and a
total of 27 patients in the yoga group compared to 17 in
the self-care group at week 24 (P = 0.030). A total of 19,

13 and 7 patients in the yoga group were in sustained
clinical remission, clinical remission and in acute flares
at week 12 based on the Clinical Activity Index, respec-
tively, compared to 15, 19 and 4 in the self-care group
(P = 0.756). In week 24, a total of 23, 14 and 2 patients
in the yoga group were in sustained clinical remission,
clinical remission and in acute flares, respectively, com-
pared to 14, 19 and 5 in the self-care group (P = 0.042).

Safety
Three patients in the yoga group and one patient in the
self-care group reported one serious adverse event each

Table 2 | Baseline sociodemographic and clinical characteristics. Values are expressed as means�s.d. if not otherwise
denoted

Yoga (n = 39) Self-care (n = 38) P-value

Sociodemographic characteristics
Age, years 45 � 13.3 46.1 � 10.4 0.679
Gender, female n (%) 28 (71.8%) 30 (78.9%) 0.467
Marital status n (%) 0.624
Single 10 (25.6%) 5 (13.2%)
In relationship 3 (7.7%) 6 (15.8%)
Married 20 (51.3%) 20 (52.6%)
Divorced 5 (12.8%) 5 (13.2%)

Education, n (%) 0.718
Secondary modern school
(‘Hauptschule’) qualification

5 (12.8%) 4 (10.5%)

High school (‘Realschule’) qualification 8 (20.5%) 12 (31.6%)
A level (‘Abitur’) 11 (28.2%) 9 (23.7%)
University degree 12 (30.7%) 12 (31.6%)
Other 3 (7.7%) 1 (2.6%)

Employment, n (%) 0.142
Employed full-time 15 (38.5%) 15 (39.5%)
Employed part-time 9 (23.1%) 12 (31.6%)
Homekeeper 3 (7.7%) 0 (0.0%)
Student 2 (5.1%) 2 (5.3%)
Retired 3 (7.7%) 5 (13.2%)
Disabled 5 (12.8%) 0 (0.0%)
Unemployed 0 (0.0%) 2 (5.3%)
Others 2 (5.1%) 2 (5.3%)

Smoking status, n (%) 0.666
Current smoker n (%) 3 (7.7%) 3 (7.9%)
Former smoker n (%) 5 (12.8%) 3 (7.9%)

Clinical characteristics
Time since diagnosis months 160.3 � 112 160.2 � 100 0.996
Age at diagnosis years 29.8 � 14 31.6 � 11.2 0.521
Time since last flare months 6.0 � 2.9 6.0 � 3.6 0.939
Clinical activity index Rachmilewitz 2.5 � 1.4 2.0 � 1.5 0.214
Pancolitis n (%) 14 (35.9%) 11 (28.9%) 0.320
Current biologics intake n (%) 4 (10.3%) 6 (15.8%) 0.589
Current intake of other
immunosuppressive drugs n (%)

0 (0.0%) 1 (2.6%) 0.494

Current thiopurines intake n (%) 10 (25.6%) 10 (26.3%) 1.000
Current mesalazine intake n (%) 30 (76.9%) 28 (73.7%) 0.589
Current probiotics intake n (%) 5 (12.8%) 1 (2.6%) 0.082
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(P = 0.317). Serious adverse events included a case of a
newly diagnosed colorectal cancer and two cases of hos-
pital stays due to acute flares in the yoga group, and a
case of a newly diagnosed spinal canal stenosis in the
self-care group.

Seven patients in the yoga group reported a total of
seven nonserious adverse events and eight patients in the
self-care group reported a total of nine nonserious
adverse events (P = 0.731). Two nonserious adverse
events in the yoga group (one case of a self-reported
acute flare and one case of a transient increase in ulcera-
tive colitis symptoms without experiencing an acute
flare) were not temporarily related to the yoga

intervention. A further five nonserious adverse events in
the yoga group (transient musculoskeletal pain) were
temporarily and probably causally related to the yoga
intervention. None of the adverse events in the self-care
group (one case of a self-reported acute flare, seven cases
of transient increases in ulcerative colitis symptoms
without experiencing an acute flare and one case of
increased emotional distress) were apparently related to
the intervention.

DISCUSSION
In this randomised clinical trial, a 12-week yoga inter-
vention induced a stronger increase in quality of life in
patients with ulcerative colitis compared to written self-
care advice. The intervention also reduced disease activ-
ity; and less patients in the yoga group reported disease
flare-ups 6 months after randomisation when compared
to the self-care group. While serious adverse events
occurred, they were equally balanced between groups, as
were nonserious adverse events.

To the best of our knowledge, only one randomised
trial so far has investigated the effects of yoga in patients
with ulcerative colitis.34 However, while it also assessed
disease-related symptoms, the study’s main focus was on
cardiovascular autonomic functions. Moreover, the study
had a number of major flaws including unclear methods
of random sequence generation and lack of a priori sam-
ple size calculation. Further trials have investigated the
effects of multimodal interventions (including yoga
among others) and found effects partly in line with those
of the current study: in a randomised trials on mindful-
ness-based stress reduction and another trial on a multi-
modal mind-body therapy which incorporated elements
of the Harvard mind-body programme as well as
mindfulness-based stress reduction,35 positive short-term
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effects on health-related quality of life but not on disease
activity or laboratory markers were found.36–38

A major determinant of the impact of ulcerative colitis
on quality of life is disease activity.39–41 While disease
activity was comparable between group at baseline and
directly after the end of the interventions, clinically rele-
vant group differences were found 6 months after ran-
domisation. These potential positive effects of yoga on
disease activity might be an important factor for its effects
on quality of life. Prior studies have shown that yoga can
reduce inflammatory responses in healthy participants and
those with other inflammatory diseases, probably via a
reduced stress response.42–44 Stress has been shown to be a
potential modifying factor for course of disease in ulcera-
tive colitis.45, 46 No effects of yoga on inflammatory
biomarkers were found in this study, most likely due to
the fact that patients were in clinical remission. However,
yoga’s preventive effect with regard to disease exacerbation
hints at a potential anti-inflammatory mechanism. These
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indicate significant group differences.

6

5

4

3

2

1

0

–1

–2
Week 1

C
lin

ic
al

 a
ct

iv
ity

 in
de

x 
ra

ch
m

ile
w

itz

Yoga
Self-care

Week 12 Week 24

*

Figure 5 | Effects of yoga and self-care on the Clinical
Activity Index according to Rachmilewitz at weeks 1, 12
and 24. Values are expressed as mean � s.d.; asterisks
indicate significant group differences.

1386 Aliment Pharmacol Ther 2017; 45: 1379–1389

ª 2017 John Wiley & Sons Ltd

H. Cramer et al.

Janka Noelle


Janka Noelle


Janka Noelle




findings on effects of yoga on disease activity are partly in
contrast to those in a recent trial on mindfulness-based
stress reduction that demonstrated effects on the preven-
tion of flare-ups only in the subgroup with the highest per-
ceived stress.38 This might be explained by the stronger
focus on physical activity in the current study; physical
activity has been argued to induce anti-inflammatory
effects and might thus reduce the risk of flare-ups.47, 48

Given that the yoga intervention included physical pos-
tures as well as breathing and meditation techniques,
physical activity might thus be an important factor for the
positive effects of yoga on quality of life and disease activ-
ity in patients with ulcerative colitis in the current study
besides stress reduction.

Strengths of the study include the randomised study
design; the inclusion of a well-defined patient population;
the use of different interventionists reducing the influ-
ence of therapist effects; and the use of subjective
patient-reported outcomes as well as objective laboratory
parameters. There are a number of limitations in this
study. Particularly, compliance was lower than expected.
In the a priori sample size calculation, a drop-out rate of
up to 10% was anticipated. While considerably more
patients (23.4%) were lost to follow-up during the
6-month study course, the intention-to-treat analysis
using multiple imputations statistically preserved sample
size and thus statistical power of the analysis;49 and
drop-out rates not exceeding 30% in the long-term are
generally regarded as acceptable.50 A considerable num-
ber of patients in the yoga group was lost to follow-up
due to scheduling problems; mainly because the weekly
sessions proved to be too time-consuming. Future studies
should investigate strategies to make yoga interventions
more acceptable for patients with ulcerative colitis. This
could, e.g. include the offer of e-health or tele-yoga solu-
tions.51 While patients attended only a mean of less than
two-thirds of the available yoga sessions, this low adher-
ence would most likely have reduced the effect of the
yoga intervention and cannot negate the positive findings
of this study. Nevertheless, future research should inves-
tigate methods to increase patients’ adherence to the
intervention. Patients practised only an average of
38.7 min per week. It has been shown that symptoms of
ulcerative colitis limit adherence to physical activity
interventions.52 However, providing a minimal required
home practice time might increase home practice and
might compensate for the relatively low attendance at
yoga classes. Finally, only the yoga group received per-
sonal treatment while the self-care group did not get
personal treatment. Given that most outcome measures

in this study were self-reported, it cannot be ruled out
that the differences between groups were at least in part
due to unspecific effects and therapists’ attention. Future
research should try to develop an adequate attention-
control condition for yoga interventions.

Future studies should try to address the above-men-
tioned problems. Beyond that, it might be worthwhile to
investigate efficacy and safety of yoga as an adjunct to
medical therapy in patients with active ulcerative colitis
and to investigate additional biomarkers.

In conclusion, a 12-week yoga intervention induced
statistically significant and clinically relevant improve-
ments in quality of life, mental health and disease activ-
ity in patients with ulcerative colitis compared to
written self-care advice. The effects persisted and even
increased for at least 3 months after the end of the
intervention. The intervention appeared relatively safe
with adverse events and serious adverse events being
equally balanced between groups. Yoga can thus be dis-
cussed as a safe, acceptable and effective ancillary inter-
vention for patients with ulcerative colitis and impaired
quality of life.
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