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ARTICLE INFO ABSTRACT

Keywords: Objective: This aim of the study was to explore the effectiveness of an online trauma-informed yoga programme to
Complementary therapy increase positive mental health and reduce stress in the general population.

Mindfulness Design: This was a mixed-methods prospective intervention study with an active trauma informed yoga group and
l;:lsfl-lclzrr::Sassion a wait-listed control group.

Positive mental Methods: Thirty participants were recruited from an organisation based in the United Kingdom.The active
Health intervention was a once weekly pre-recorded TIY video class (approximately one-hour) for 10 weeks. The control
Yoga group were wait-listed. The primary outcome was a comparison between the active and control groups post-

intervention on the positive mental health scale. Secondary outcomes were the difference between groups over
various related scales. ANCOVA was used in the analysis to respectively control for baseline levels of the
outcomes.

Results: A non-significant increase in PMH (b = 2.44, p = 0.16), mindfulness (b = 6.35, p = 0.07) and resilience
(b =4.08, p = 0.15 and a significant increase in selfcompassion (b = 2.53, p = 0.04) were demonstrated, while
perceived stress increased non-significantly (b = 1.51, p = 0.56) and empowerment was reduced non-
significantly (b = —0.25, p = 0.29) for the active group compared with controls.

Conclusions: Consistent trends over multiple outcomes demonstrated positive effects of TIY on PMH, mindfulness,
resilience, and a significant improvement in self-compassion. Limitations of a small study include an increased
risk of failing to reject the null hypothesis when it is false. A larger trial is warranted to demonstrate the effects of
TIY more conclusively in positive mental health.

e Trauma-informed yoga (TIY) is a gentle treatment approach for
people who have experienced trauma.
o TIY may have beneficial effects on positive mental health, self-

Statements of:

What is already know about the topic compassion, and resilience.
e TIY may contribute to supporting a general population with life
e Trauma-informed yoga (TIY) has been found to be useful as an stress.
adjunct treatment for posttraumatic stress disorder. e TIY can be adapted for remote participation.

o TIY is a contemporary Western form of yoga.

e TIY has been found to assist emotion regulation when sessions
are conducted in person.

e TIY has been found to help increase feelings of safety when
sessions are conducted in person.

e TIY has been found to reduce symptoms of trauma.

1. Background

Stress is defined as an experience resulting from a real or imaginary
threat [1]. It can impact an individual’s mental [2], cognitive [3],
What this paper adds physical [4] and moral [5] health via numerous physiological reactions.
Stress is associated with major causes of death: cardiovascular disease
[6], cancer [7], lung disease [8,9], accidents [10], cirrhosis [11] and
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suicide [12]. Research has demonstrated causal associations with other
chronic disease processes including autoimmune diseases [13-15].

Many chronic diseases require changes in behaviours for improve-
ment to occur [16]. Reducing stress using healthy coping strategies may
be necessary, but lack of health coping strategies may contribute to
increased levels of stress [17]. The practice of yoga can bring relief from
life stress and restore balance to life [18] and may offer an alternative
way for skill acquisition in managing healthy coping strategies to reduce
stress.

Yoga originated in India as a philosophical practice guiding ethical
behaviour [18,19] Yoga is facilitated through physical movement
(asana), meditation (dhyana) and breath awareness (pranayama) [20].
Yoga encompasses many schools of thought and practice, with differing
degrees of emphasis on asana, dhyana, and pranayama [21].

Trauma-informed yoga (TIY) is a contemporary Western form of
yoga, using low-impact physical movement, mindfulness, and breath
awareness to alleviate the effects of stress, anxiety, and symptoms
common to trauma exposure [22]. Perhaps TIY is most suited for the
subset of people who prefer a gentle but structured yoga practise; where
vulnerability is reduced through careful yoga shape selection, no phys-
ical adjustments are performed, and invitational language is used to
avoid reactionary stress responses [23]. It has been demonstrated as an
effective adjunct treatment to improving the symptoms of
post-traumatic stress disorder [24]. TIY has been correlated with im-
provements in emotion regulation, feelings of safety and personal
growth [25]. A close link exists between individual perception of stress,
emotional regulation, and positive emotions [26]. Interventions sup-
porting positive emotional experiences such as TIY may have the po-
tential to increase positive mental health (PMH) [27].

It has been posited that positive mental health (PMH) could be a
protective factor against various mental health disorders and psycho-
pathologies [27]. PMH is usually associated with enhanced subjective
and psychological wellbeing [28]. It is a vital factor for individual
resilience [29], which is necessary for protection against depression,
anxiety, and stress [30,31]. Positive emotions appear to increase resil-
ience and in turn, resilience appears to increase positive emotions [32,
33]. Interventions that both encourage helpful adaptive skills and
reduce maladaptive practices could build resilience, lower stress, and
increase PMH [34].

Therefore, the aim of this study was to explore the effectiveness of a
trauma-informed yoga (TIY) programme to increase positive mental
health (PMH) and reduce stress in the general population.

2. Materials and methods
2.1. Research Design

The study was designed as a mixed-methods prospective intervention
study with two parallel groups: an active TIY group and a control group,
which was a wait-listed group.

2.2. Study protocol

Study participants were emailed a link to an online survey, hosted in
Qualtrics (qualtrics.com), pre-and-post the 10-week TIY programme. As
this study coincided with the COVID-19 pandemic, study participants in
the active group were also required to access a website that had been
created to enable weekly pre-recorded videos of the TIY classes to be
uploaded to the website (rather than physically attending a yoga class).

2.3. Participants

Participants were recruited from an accountancy firm in the United
Kingdom. Adults with self-perceived work and personal life stress were
invited to participate in the study. Due to the limitations of the
pandemic, an additional criterion for participation was access to the
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internet and a quiet space in the home, suitable for yoga practice. Email
invitations were sent by the Human Relations department of the firm to
all employees inviting participation in the study. Employees were able to
share the invitation for participation with their family, friends and as-
sociates. The study had the ethics approval from an institutional Human
Research Ethics Committee (Approval Number 2020/050).

2.4. Group allocation and blinding

Participants were alternately allocated to a group according to order
of enrolment to the study. As this was an open-label study, there was no
imperative to conceal the allocation schedule through randomisation.
Sample size was determined to provide sufficient data to demonstrate
data trends.

2.5. Interventions

Participants in the active TIY intervention group took part in a once
weekly, one-hour in length, pre-recorded TIY video class for the dura-
tion of 10 weeks. The pre-recorded TIY video classes had the same
structure every week, including presentation of basic TIY shapes to be
practiced. Basic TIY shapes included seated, kneeling, and standing
forms that offered an opportunity to stretch, move or notice the place-
ment of one’s body. Modifications to the basic TIY shapes were offered
and encouraged by the researcher during the TIY class to accommodate
individual needs. The researcher reminded participants at the beginning
of each TIY session to work at their individual capacity, emphasising
pain should not be felt. Participants in the wait-listed group did not
participate in an intervention for the duration of the 10-week study.

2.6. Outcomes

The primary outcome was a comparison between the active TIY
intervention group and the wait-listed control group post-intervention
on the Positive Mental Health Scale. Secondary outcomes were the be-
tween group differences in changes over time of the active TIY inter-
vention group and the control group post-intervention for mindfulness,
perceived stress, resilience, self-compassion, and empowerment.

2.7. Measures

The Positive Mental Health Scale (PMH-Scale) [34] is a 9-item, uni-
dimensional questionnaire that measures positive self-appraisals asso-
ciated with subjective and psychological aspects of wellbeing. Answers
to questions like, “I am confident” are rated on a scale from 0 (do not
agree) to 3 (agree). A higher score suggests greater positive mental
health. The PMH-scale has shown good convergent and discriminate
validity in student, patient, and general population samples with good
internal consistency (o« = 0.82 — 0.93) [34].

Trait mindfulness was measured using the Freiburg Mindfulness In-
ventory (FMI- 14) [35]. The FMI-14 uses a 14-item Likert self-rating scale
to measure trait mindfulness. The response scale ranges between 1
(almost never) to 4 (almost always). Higher scores correlate with higher
levels of mindfulness. The FMI-14 shows good internal consistency (o =
0.86) [35].

Perceived stress was measured using The Perceived Stress Scale (PSS-
10) [36].The measure consists of 10 Likert-type questions and response
categories range from 1 (never) to 5 (very often). Total scoring is done
by reverse scoring items 4, 5, 7 and 8, then summing the 10 items [37,
38]. Higher scores correlate with higher perceived stress. Reliability is
consistent (« = 0.84) [37].

Resilience and capacity to change were measured using The Connor-
Davidson Resilience Scale (CD-RISC-10) [38]. It is a 10-item Likert-style
measure and response categories range from O (not true at all) to 4
(true nearly all of the time). A higher score correlates with greater
resilience. The CD-RISC-10 is reported to be a reliable measure (a =
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0.89) [39].

Self-compassion was measured using The Self-Compassion Scale-Short
Form (SCS-SF) [40]. The SCS-SF is a 12-item questionnaire measuring
components of self-compassion: self-kindness vs self-judgement, com-
mon humanity vs isolation and mindfulness vs over-identification. A
5-point scale ranging from 1 (almost never) to 5 (almost always) is used.
A total score is found by taking the mean of the 12 items, after reverse
scoring items that are negatively worded. A higher score suggests
greater self-compassion. Adequate internal consistency is reported (a =
0.85) [41].

The Psychological Empowerment Measure (PEM) includes four sub-
scales [42]. The subscales are meaning, competence, self-determination,
and impact. The 12 question Likert scale and response categories range
from 1 (strongly disagree) to 7 (strongly agree). A higher score indicates
greater personal empowerment. The PEM shows good internal consis-
tency (a = 0.78) [42].

2.8. Theory/calculation

A mixed methods design was used to pilot an evaluation of TIY on the
various outcomes. This paper reports the results of the quantitative
component of the evaluation.

Analyses included adjusted and unadjusted estimates of the differ-
ence between groups at post-intervention. Adjusted estimates were
modelled using analysis of covariance (ANCOVA) that included baseline
values of the outcome as a covariate to control for group differences at
baseline [43]. Unadjusted estimates were calculated as the differences
between groups at post-intervention with no adjustment for baseline
values of the outcome. The change scores were calculated from baseline
to post-intervention (see Table 2). A random intercept model was used to
explore the data for trends over time, including group by time in-
teractions. Individuals were modelled as random effects and time (pre,
post) and group (control, active) were included as covariates as follows:

yi = a+ptime;+ p, group;+ Pitime;x P, group;+s;+e;
As these analyses were conducted on pilot data, hypothesis testing
Table 1

Baseline demographic characteristics for wait-listed control group and active
trauma-informed yoga (TIY) group.

Control group (n = 15)
Mean (Standard deviation)

Active (TIY) group (n = 15)
Mean (Standard deviation)

Age 47.0 (9.9 48.2 (8.8)
Number (%) Number (%)
Gender
Male 5(33.3) 3(20.0)
Female 10 (66.7) 12 (80.0)
Job
Statistician/Analyst 1 (06.7)
Teacher 1 (06.7) 1(07.7)
Creative Artist 1 (06.7)
Sportsmen/Athletes 3(20.0)
Administration 4 (26.7) 6 (46.2)
Accountancy 1 (06.7) 6 (46.2)
Sales/Service 3(20.0) 1(07.7)
Residence
UK 9 (60.0) 11 (84.6)
USA 2(15.49)
Australia 6 (40.0)
Relationship
Single 2(13.3) 5(38.5)
Defacto/married 12 (80.0) 8 (61.5)
Prefer not to answer 1 (06.7)
Religion
Catholic 1 (06.7) 3(23.1)
Christian 2(13.3) 3(23.1)
No ID religion 1 (06.7) 1(0.77)
Agnostic 1 (06.7) 1(0.77)
Prefer not to answer 10 (66.7) 4 (30.8)
Other 1(0.77)

Advances in Integrative Medicine xxx (xxxx) xxx

Table 2
Active and control group means at pre- and post-intervention and the change
from baseline for each measure by group.

Group Measure Pre Post Direction of Change®

Mean SD Mean SD

Active PMH-Scale 26.3 43 297 43 134
FMI-14 33.9 109 388 9.5 149
PSS-10 24.1 59 228 43 |13
CDS-RISC-10  38.0 6.4 417 7.0 13.7
SCS-SF 16.1 40 17.8 36 117
PEM 2.6 1.1 2.5 1.1 10.1
Control ~ PMH-Scale 30.5 3.7 301 3.8 104
FMI-14 36.7 9.5 36.5 6.9 0.2
PSS-10 19.9 43 193 4.7  10.6
CDS-RISC-10  38.9 7.0 381 52 0.8
SCS-SF 16.3 3.6 16.0 24 103
PEM 2.3 0.8 2.5 0.8  10.2

Note: PMH-Scale measures PMH; FMI-14 measures mindfulness; PSS-10 mea-
sures perceived stress, CDS-RISC-10 measures resilience, SCS-SF measures self-
compassion and PEM measures empowerment.

# Change calculated from baseline to post-intervention. Up arrow indicates
increase; down arrow decreases from baseline.

and interpretation did not focus on p-values; rather, the data trends.
Consistent, strong data trends over multiple outcomes were considered
supportive of the merit of moving into a larger, more conclusive
placebo-controlled clinical trial. Data were analysed using IBM SPSS
Statistics (version 26) [44] or STATA (version 16) [45].

3. Results
3.1. Participant characteristics

Thirty participants (22 females; 8 males) were randomly allocated
into a wait-listed control and an active group. The flow of participants
through the study is shown in Fig. 1. The mean age for participants in the
wait-listed control group was 47 years (M = 47.0; SD = 9.4) and for the
active group was 48.2 years (M = 48.2; SD = 8.8). There was a lower
proportion of males compared to females within both groups: the wait-
listed control group consisted of 33.3% males and 66.7 % females; the
active group consisted of 20 % males and 80 % females. Participants in
the wait-listed control group resided in the United Kingdom (60 %) or
Australia (40 %) and in the active group resided in the United Kingdom
(84.6 %) or United States of America (15.4 %). All participants were
employed. Table 1 shows baseline demographic data for both groups.

3.2. Withdrawals

During the 10-week intervention period, 12 participants (4 males
and 8 females) withdrew from the study for various personal and work
reasons. Three males and six females from the active group withdrew
from the study without reason.

3.3. Descriptive Statistics

There were minor differences between groups at baseline, with PMH
showing the largest difference, where the active group (M = 26.3, SD
= 4.3) was lower than the control group (M = 30.5, SD = 3.7) (Table 2).
Stress (PSS-10) was also higher in the active group compared with
controls at baseline.

3.4. Primary outcome

When baseline values were included in the model, PMH increased
non-significantly (b = 2.4 p=0.16, 95 % CI [-1.1, 6.0]) post-
intervention compared to the waitlisted control group (Table 3). When
baseline values were not included in the model (unadjusted estimates)
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Assessed for eligibility (n = 42)

Excluded (n =12)
Not meeting inclusion criteria (n= 3)
Declined to participate (n=9)

[ Enrolment ]

Allocated to control group
(n =15)

Allocation by
alternation (n = 30)

Allocated to active intervention
(n=15)

Discontinued study pre baseline
— measures (n = 2)
1 x male (LTF); 1 x females (LTF)

Week 1 - Baseline

Discontinued study post baseline
measures (n =7)
2 x males (LTF); 5 x females (LTF)

Discontinued study (n = 3)
1 x male (work
commitments)

2 x females (family and

Received active online TIY intervention
(n=6)

work commitments)

Week 10 - Follow
up

Data Analysis
(n=12)

A 4

Data Analysis
(n=6)

Fig. 1. Diagram showing flow of participants through the study. Notes: Lost to Follow-up (LTF).

Table 3
Parameter estimates for positive mental health, empowerment, mindfulness,
perceived stress, resilience, and self-compassion.

95% Confidence

Interval

Outcome B Std. t Sig. Lower Bound Upper

Error Bound
PMH 2.44 1.67 1.46 0.16 -1.11 5.99
Res 4.08 271 151 015 -1.7 9.85
Mindfulness 6.35 3.26 1.95 0.07 -0.60 13.30
SC 253 112 2.26  0.04 0.15 4.92
PStress 1.51 254 059 056 -391 6.92
Emp -0.26  0.23 -1.11 029 -0.75 0.24

Note. Abbreviations are: PMH - positive mental health, Emp — empowerment,
PStress — perceived stress, Res — resilience and SC - self-compassion; B — un-
standardized beta

there was no trend toward a difference between groups (b = —0.4,
p=0.8, 95 % CI [—4.6, 3.8]). There was a significant group by time
interaction (b = 3.96, p = 0.01) (Fig. 2). The slope (pre-post) for controls
was non-significant (b = —0.26, p = 0.78), while the slope for the active
group was positive and significant in comparison with controls (b = 3.7
[95 %CI 1.26, 6.14]).

3.5. Secondary outcomes

When baseline values were included in the model the active group
increased non-significantly (b = 4.08, p = 0.15, 95 % CI [-1.0, 5.0]) in
resilience at post-intervention. The unadjusted estimates showed a
decrease for resilience in the active group (b = —0.87, p = 0.7, 95 % CI
[—5.3, 3.5]). There was evidence of a nonsignificant trend for a group by
time interaction (b = 4.58, p = 0.11) (Fig. 3). The pre-post slope for
controls was non-significant (b = —0.49, p = 0.78), while the slope for
the active group was positive (but non-significant) in comparison (b =
4.1 [95 %CI —0.45, 8.63]).

For mindfulness, the FMI-14 scores were non-significantly higher (b
= 6.35, p=0.07, 95 % CI [—-0.6, 13.3]) at post-intervention for the
active group compared with controls. The unadjusted estimates were
also higher (b = 2.3, p = 0.5, 95 % CI [—6.0, 10.6]). There was a sig-
nificant group by time interaction (b = 7.93, p = 0.02) (Fig. 4). The pre-
post slope for controls was non-significant (b = —0.11, p = 0.96), while
the slope for the active group was positive and significant in comparison
(b = 7.81 [95 %CI 2.40, 13.22]).

There was a significant increase (b = 2.53, p = 0.04, 95 % CI [0.15,
4.9]) in self-compassion scores at post-intervention for the active group.
Unadjusted estimates were also higher but were not significant (b = 2.0,
p=0.2, 95 % CI [-1.0, 5.0]). There was a significant group by time
interaction (b = 3.31, p = 0.01) (Fig. 5). The pre-post slope for controls
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Fig. 3. Pre and post resilience scores for the active and control groups. Note: CD-RISC-10 = Connor Davidson Resilience Scale — 10.

was non-significant (b = —0.50, p = 0.51), while the slope for the active
group was positive and significant in comparison (b = 2.81 [95%CI 0.77,
4.85]).(Figs. 6 and 7).

Perceived stress was higher at post-intervention for the active group
compared with controls, after controlling for baseline values (b = 1.51,
p =0.56, 95% CI [—3.9, 6.9]), but this was not significant. The unad-
justed estimates were also higher (b = 3.5, p = 0.1, 95% CI [—1.3, 8.4]).
There was no group by time interaction for perceive stress scores.

Empowerment scores were lower for the active group at post-
intervention (b = —0.25, p = 0.29, 95 % CI [-0.8, 0.2]) after control-
ling for baseline empowerment scores. There was no difference between
groups in the unadjusted estimates for empowerment (b = 0.08,p = 0.9,
95 % CI [—1.0, 1.2]). There was no group by time interaction for PEM
scores.

4. Discussion

The results from this pilot study demonstrate consistent data trends
for the impact of TIY on PMH, mindfulness, and resilience. A significant
difference between the groups was demonstrated for self-compassion.
There were no such data trends observed in stress and empowerment.
These preliminary findings contribute towards our understanding of TTY
and its effect on PMH, mindfulness, resilience, and self-compassion.

The results of the study suggest that TIY may help build self-
compassion skills. Self-compassion is the capacity for self-kindness,
being non-judgemental of oneself and accepting one’s own emotions,
feelings, and experiences [46,43,47]. Compassion has been correlated
with positive emotions, motivation, reflective wisdom, resourcefulness,
and emotional intelligence [48] Self-regulation [49], stress reduction
[50] and connecting with one’s authentic self [51,52] have also been
associated with self-compassion. Another study has also found yoga to
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increase self-compassion, mindfulness, and human connection [53].

Along with self-compassion, mindfulness developed through TIY
may increase resilience and improve PMH [53,54]. Mindfulness, a
process adapted from Buddhist philosophy and meditation, aims to
bring awareness to the present moment and build coping skills to deal
with challenging mental and physical experiences [55,56]. Physically
and mentally challenging experiences, such as chronic health and psy-
chological conditions, may be associated with positive responses using
mindfulness techniques [57,58]. The practice of mindfulness has been
shown to reduce stress [58], improve stress responses [59], regulate
emotions [60], improve wellness [61], increase self-satisfaction [62],
increase practices supporting transformation of the self [63], and
pro-social behaviour [64]. Therefore, TIY could be an accessible inter-
vention to help to build PMH, resilience, self-compassion, and
mindfulness.

Failure to demonstrate a data trend for empowerment in this study

could have resulted from the choice of measurement tool. The PEM fo-
cuses on empowerment in the workplace. However, empowerment may
also be understood in other contexts, including the context of spiritual
intelligence, ‘a state of knowing’ and wholeness [65-68]. Spiritual in-
telligence is reported to be a route through which quality of life may be
improved [69]. Empowerment outcomes in this study may also have
been influenced by cultural differences. Although participants were
recruited from several different high income Western countries,
cross-cultural literacy in relation to empowerment could be different
between Australia, United Kingdom and United States of America [70].

This study was conducted during the COVID-19 pandemic and
associated lockdowns leading to the TIY classes being pre-recorded. Pre-
recording the videos may have affected psychological empowerment
and perceived stress due to unforeseen lack of personal space and pri-
vacy. Lack of routine may have also contributed to nine withdrawals
from the active intervention. A face-to-face class or a Zoom class,
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practised in ‘real time’ may have been more engaging for some partic-
ipants. Future studies exploring the dynamics that support engagement
with a TIY intervention could be useful, including comparisons with real
time interventions.

One of the limitations of this study was the small sample size, which
was compounded by the withdrawals through the study resulting in
small uneven group sizes. When interpreting the p-values for the non-
significant outcomes, it must be considered that there is an increased
risk of a type 2 error, a failure to reject the null hypothesis when it is
false in the population. Therefore, caution must be applied to the
interpretation of the results. In this study the data analysis was con-
ducted using several methods to explore for data trends. These included
reporting the unadjusted estimates the estimates adjusted for baseline
values of the outcome and those adjusting for an interaction effect over
time. Overall, there were consistent data trends for a treatment affect
across PMH, resilience, self-compassion, and mindfulness. Data trends

were not observed for perceived stress and empowerment. Future study
in this area should consider using the former measures and analysing the
data using linear models to include all the data, increasing the power of
the analyses, and reducing the risk of a type 2 error.

A further limitation was the use of alternation instead of random-
isation to allocate participants to groups. This was designed as a simple
pilot open label study, as part of a wider mixed-methods programme
evaluation. As such there was no concealment of group allocation nor
possibility of blinding.

The purpose of the study was to evaluate the feasibly of conducting a
larger trial. It was noted that there were many withdrawals during the
study, many participants were lost to follow-up. This seemed to be
disproportionately from the active group. However, the active group
also had higher stress scores at baseline. It is difficult to determine
whether the intervention was related to the reason for withdrawal.

In future studies, a randomised control study would be more rigorous
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than an open-label study. Future research, utilising a randomised con-
trol trial design is required to provide a more comprehensive compari-
son of treatment effects by the inclusion of an experimental group
(receiving the intervention) and a control group (receiving an alterna-
tive treatment). Further in an RCT design bias is minimised, the likeli-
hood of confounding factors is reduced and statistically reliability is
improved [71].

In future studies a Subjective Units of Distress Scale (SUDS) could be
used to measure the impact of each TIY session for participants. Tracking
participant attendance at online sessions was a limitation. Additionally,
other models of empowerment measures should be explored in future
studies. For instance, future studies could examine how empowerment
translates within different cultures and potentially bringing additional
knowledge to this area of research.

5. Conclusions

This prospective intervention study has demonstrated the potential
for a 10-week TIY programme for improving self-compassion in general
populations who are experiencing work and personal life stress. There
were also consistent trends over multiple outcomes for a positive effect
of TIY on PMH, mindfulness and resilience. A larger trial is now required
to conclusively demonstrate these consistent data trends.
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