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Abstract

Objective: The aim of this study was to evaluate the efficacy of Integrated
Approach of Yoga Therapy (IAYT) as an add-on treatment for pain, tenderness,
back disability, and spinal flexibility in patients undergoing conventional
treatment for chronic low back ache.

Design: 120 patients suffering from Chronic Low Back Pain (CLBP), aged
18-75 years (yoga group = 41.29+15.87, control group = 41.63+13.48) from
Ebnezar orthopedic center, Bengaluru were randomly assigned into2 groups-a
yoga group and a control group-to receive IAYT or therapeutic exercises after
intermittent lumbar traction and ultrasound (20 minutes per day). Both groups
practiced supervised interventions for three weeks at the center and later, for 12
weeks, at their residences after the completion of treatment.

Received: July 01, 2016; Accepted: September 02,
2016; Published: September 07, 2016

Outcome Measures: Both groups were assessed for pain, tenderness,
back disability, and spinal flexibility on the 1st day in the pre-test and on the 21t
day in the post-test. Data were analyzed using repeated measures analysis of
variance (RMANOVA).

Results: There were significant differences within (RMANOVA, p<0.001)
and between the groups (RMANOVA, p<0.001) in pain, tenderness, back
disability, and spinal flexibility with greater improvement in the yoga group than
in the control group. Pain in the yoga (39.9%, 66%, 85%, 98.9 %) and control
(25.5%, 45%, 63%, 74%), tenderness in the yoga (60%, 81%, 95%, 99 %) and
control (37%, 51%, 60%, 80.7%), back disability in the yoga (55%, 81%, 96%,
99.7 %) and control (35%, 53%, 63.8%, 80.7%), movements- flexion in yoga
(77%, 126%, 183%, 232%) and control (33%, 64%, 99%, 132%), extension in
yoga (75%, 113%, 130%, 132%) and control (34%, 68%, 102%, 121%), right
lateral flexion in yoga (78%, 113%, 126%, 129%) and control (32%, 66%, 99%,
117%), left lateral rotation in yoga (76%, 109%, 119%, 120%) and control (33%,
67%, 100%, 113%), right lateral rotation in yoga (70%, 107%, 136%, 143%) and
control (29%, 58%, 89%, 114%), left lateral rotation in yoga (66%, 103%, 129%,
130%) and control (28%, 55%, 84%, 107%). All these improved in the yoga
group better than the control group on the 21t day, the 3 month, the 6" month,
and at one year, respectively.

Conclusion: IAYT an add-on to conventional physiotherapy provides
significantly better improvement than therapeutic exercises alone in patients
suffering from CLBP.

Keywords: Chronic low back pain; Integrated approach of yoga therapy;
Therapeutic exercises; Physiotherapy

most common cause of disability in developed nations [4]. As part
of the Global Burden of Disease 2010 Study (GBD 2010), the global
burden of musculoskeletal conditions was estimated using updated
methods that address the methodological limitations of previous
GBD studies. Burden was expressed in Disability-Adjusted Life Years
(DALYs) [5]. The lifetime prevalence of low back pain is estimated
at 60-85%, while the annual prevalence in the general population
ranges from 15-45% [6]. In about 85% of these cases, low back pain
is secondary to nonspecific or functional causes, meaning that no

Introduction

Low back pain is a common condition comprising a major health
problem worldwide [1]. Low back pain was identified by the Pan
American Health Organization as one of the top three occupational
health problems to be targeted by surveillance within the WHO
Region of the Americas. Thirty-seven percent of Chronic Low
Back Pain (CLBP) worldwide and 39% of CLBP in South East Asia,
including India and China, is attributable to occupational ergonomic

stressors, both physical and psychosocial [2]. Campbell, et al. report
that in the United States the estimated annual cost to society of back
pain is between £13 billion and £33 billion ($20-50 billion) [3]. Low
back pain is the most prevalent musculoskeletal condition and the

specific underlying anatomic etiologic condition can be identified
[7]. Back pain patients incur up to 75% more medical expenditures
than patients without back pain [8]. The most commonly prescribed
medications for low back pain are Nonsteroidal Anti-Inflammatory
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Table 1: Demographic data.

CHARACTERISTICS (\'(\Ici(;% CONTROL (N=55)
Age (M+SD) 41.29+15.87 41.63+13.48
Sex
Males 35 27
Females 25 33
Occupation
Skilled workers 28 22
Semi-skilled workers 11 9
Unskilled workers 4 3
Others 17 26
Duration of the disease
<1yr 26 23
1-3yrs 18 19
3-5yrs 11 10
>5yrs 5 8
Co-Morbidities

Diabetes 4 6
Hypertension 10 9
Overweight/Obesity 2 3
Others 10 12

Drugs (NSAIDs), skeletal muscle relaxants, and opioid analgesics
[9]. Benzodiazepines, systemic corticosteroids, antidepressant
medications, and antileptic drugs are also prescribed [10]. According
to Chou, et al. NSAIDs and skeletal muscle relaxants are moderately
effective for short-term pain relief, while tricyclic antidepressants
showed small to moderate effects; there was also fair evidence that
acetaminophen, tramadol, benzodiazepines, and gabapentin provide
pain relief [9]. The utilization rates for injection therapies have
risen about 250% between 1994 and 2001; however, the evidence
for these therapies is controversial [11]. Lastly, surgical treatment
of non-specific low back pain has not been shown to be reliably
successful [12]. Depending on the outcome measure or surgery
utilized, “success” rates for surgery for low back pain only range
from 40% to 65% [11]. Patients who do not improve after treatment
with self-care activities and/or medications are good candidates for
non-pharmacological treatments. Non-pharmacological treatments
include physical treatments (i.e., heat, ice, ultrasound, and massage
therapy), spinal manipulation and forms of injection therapy [9]. A
biopsychosocial approach is now considered to be the gold standard
for treating chronic pain [13].

Although the causal relationship between psychological
symptoms and CLBP is complex, research evidence indicates that
psychological symptoms often improve in low back pain patients after
exercise interventions, even if the interventions were not specifically
designed to affect the psychological symptoms. Conversely, placebo
or sham treatments for low back pain have not resulted in significant
changes in psychological symptoms. Data from the National Center
for Complementary and Alternative Medicine (NCCAM) show
that the usage of Complementary and Alternative Medicine (CAM)
treatments for all conditions is on the rise in the US [11]. Reviews,

meta-analyses, [14-16] and practice guidelines from the American
Pain Society and the American College of Physicians [9] support
yoga as an evidence-based treatment for CLBP with at least moderate
benefit. Five large (n=90-313) and five smaller Randomized
Controlled Trials (RCTs) (n=20-60) support yoga’s effectiveness
for reducing pain and improving function in adults with CLBP [17].
The present research was planned to study the effects of yoga as an
adjunct to physiotherapy-the standard conventional treatment in the
management of chronic low back ache-as there were no studies on
chronic low back ache comparing yoga to physiotherapy [18].

Methodology

One hundred twenty patients with CLBP from the outpatient
department of Ebnezar Orthopedic Center, Parimala Health Care
Services, and Bengaluru were recruited for the study. A sample size
of 120 was obtained by calculating the effect sizes based on the mean
and standard deviation of an earlier published interventional study
[19] (Table 1) includes the baseline characteristics. One hundred
twenty patients of both genders with CLBP, aged 18-75 years, were
included in the yoga group (41.29+15.87) and in the control group
(41.63+13.48).

The inclusion criteria were: a) patients with CLBP with persistent
pain > three months prior to recruitment due to common causes
like muscle sprain, spinal stenosis, facet joint arthritis, occupational
causes, unaccustomed activities, or improper posture; b) degenerative
diseases (lumbar spondylitis); ¢) IVDP with or without neurological
involvement, recurrent back aches, including both males and females
aged 18-75 years who were advised physiotherapy by the consulting
orthopedician were included in the study. It was ensured that
these patients had no previous exposure to yoga. Exclusion criteria
included the following: a) patients with CLBP with persistent pain <
three months; b) CLBP due to uncommon causes such as congenital,
traumatic, infective, inflammatory, neoplasm, metabolic, and
degenerative conditions; ¢) patients who underwent surgeries; d)
referred CLBP due to gynecological diseases, genitourinary problems,
or gastrointestinal conditions; e) post-traumatic conditions and
patients who were not willing to be part of the study. The study was
approved by the institutional ethical committee, and signed informed
consent was obtained from all the participants.

Design

This was a prospective randomized, parallel, active controlled
study on patients with CLBP in the age range of 18-75 years. Patients
attending the outpatient department of Ebnezar Orthopedic Center
who satisfied the inclusion criteria were recruited for the study. After
the initial screening for selection criteria, patients were assigned to
either the yoga group or the control group. A computer-generated
random number table (www.randomization.org) was used for
randomization. Numbered envelopes concealed the sequence until
the intervention was assigned. One hundred twenty patients suffering
from CLBP were randomized into two groups: the yoga group and
the control group.

Both groups were given conventional physiotherapy for 20
minutes using intermittent lumbar traction and ultrasound for three
weeks. The control group received therapeutic exercises and Supine
guided Rest (SR) for 40 minutes. The study group additionally received
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Table 2: Yoga module for chronic low back ache.

Conventional physiotherapy: Was carried out at the center for 21 days which included i?"?
a) Intermittent lumbar traction -10 min
b) Ultrasound — 10 min
Integrated yoga therapy practice: The patient was made to practice at the center for 40 min for 21 days after the conventional physiotherapy 40.0
and later was advised to continue at home for the next 3 months. This included the following practices: min
- ’ . 10.0
Shithilikarana vyayama (loosening practices): min
1. Foot and ankle loosening practices
Passive rotation of each toe (clockwise and counterclockwise) rougr: ds 0.5 min
’ 10 ’
Toe bending 0.5 min
rounds
Passive rotation of ankle (clockwise and counterclockwise) rou.:JLr? ds 0.5 min
Ankle bending 10 0.5 min
rounds
Ankle rotation (clockwise and counterclockwise) 10 0.5 min
rounds
2. Knee loosening practices
. . - 5 .
Bending the knee in prone position rounds 0.5 min
Knee bending — both sides 10 0.5 min
rounds
Knee rotation — both sides 10 0.5 min
rounds
Passive patella rotation 5 0.5 min
rounds
3. Hip and waist loosening practices
Half butterfly 10 0.5 min
rounds
Full butterfly 10 0.5 min
rounds
Waist rotations (both internal and external) 10 0.5 min
rounds
4. Upper limbs loosening practices
) . 5 .
Finger loosening rounds 0.5 min
Wrist loosening 5 0.5 min
rounds
Wrist rotation (clockwise and counterclockwise) 10 0.5 min
rounds
Elbow loosening 10 0.5 min
rounds
Shoulder loosening 10 0.5 min
rounds
5. Neck loosening practices
Forward and backward bending 5 0.5 min
rounds
Sideward tilting > 0.5 min
rounds
Neck rotation (both clockwise and counterclockwise ) 5 0.5 min
rounds
6. Relaxation: Instant 2.0 min
7. Strengthening exercises (sakti vikaasaka suksma vyayama) 5.0 min
Lumbar stretch 5 1.0 min
rounds
Crossed lumbar stretch 5 1.0 min
rounds
. . N 5 .
Straight leg-raise breathing: single and both legs rounds 1.0 min
Setubandhasana lumbar stretch N 1.0 min
rounds
Pavanamuktasana lumbar stretch 5 1. min
rounds
8. Quick relaxation technique: Consists of three phases involving observing the abdominal movements, synchronizing them with breathing, and 3.0 min
chanting of “A” kara, wherein “A” is the mantra. )
10.0
9. Yogasanas .
min
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A. Standing asanas

e Tadasana

¢ Ardha kati chakrasana

e Ardha chakrasana

¢ Prasarita padahastasana

B. Lying asanas

* Bhujangasana

e Shalabasana

e Viparita karani

10. Deep relaxation technique: Is a three-phase guided relaxation technique with relaxation from toes to the head, feeling of letting go, chanting

) o . . o 5.0 min
OM and feeling of limitless expansion through visualization.
11. Nadi Shudi Pranayama: is a slow rhythmic technique of alternate nostril breathing involving the phases of inhalation and exhalation using 3.0 min
nasika mudra. )
12. OM meditation: Is done seated in any comfortable meditative posture and repeating the syllable OM mentally. 2.0 min

40 minutes of TAYT, which consists of shithilikaranavyayamas
(loosening  practices), shaktivikasakavyayamas (strengthening
practices), yogasanas, pranayama, meditation, and relaxation
techniques.

The study group was taught integrated yoga, while the control
group was taught non-yogic, back-specific physiotherapy exercises by
certified therapists. Both groups were assessed for pain, tenderness,
back disability, and flexibility on the first day in a pre-test and on the
21* day in a post-test. After this, participants were asked to practice
at home daily for the next three months. Patients were asked to keep
track of their practice daily in a diary provided for the maintenance
of practice at home. Compliance was supervised by telephone calls
once every three days, and a weekly review was conducted once a
week for 12 weeks. The daily review cards were checked for regularity;
any questions on the part of the participants were answered. The
evaluation was conducted by the senior research fellow. All patients
were asked to mark their home practice daily in the diary provided
for this purpose; at every visit, their clinical progress and therapy
received that day were documented. Assessments were carried out on
the first day, the 21 day, the 3 month, the 6" month, and at one year.

Intervention for the yoga group

The schedule at the center for the yoga group included 40
minutes of IAYT practice after 20 minutes of physiotherapy with
intermittent lumbar traction and ultrasound for three weeks. The
IAYT practice included shithilikaranavyayamas (loosening practices)
and saktivikasaka (strengthening practices) followed by yogasanas
and relaxation techniques. Patients were later advised to continue
the IAYT practice for 40 minutes at home for the next 12 weeks. The
concept used to develop a specific module of IAYT for CLBP was
taken from the traditional yoga scriptures (Patanjali yoga sutras, yoga
vasishtha, and upanishads), which highlight a holistic lifestyle for
positive health at physical, mental, emotional, and intellectual levels
[20] (Table 2).

Yogic sukshma vyayamas (loosening and strengthening
practices): These are safe, rhythmic, repetitive stretching movements
synchronized with breathing. These practices mobilize and strengthen
the joints and muscles. Relaxation techniques: Three types of guided
relaxation techniques were interspersed between the physical practices
of sukshmavyayamas and asanas. Asanas (physical postures): Asanas

are characterized by the effortless maintenance of the final posture
by internal awareness. Asanas were selected in standing, supine,
and prone positions that would relax and strengthen the back.
Pranayama: The practice of voluntary regulated breathing while the
mind is directed to the flow of breath is called pranayama. These
practices promote autonomic balance through mastery of the mind.
Meditation: Patanjali defines meditation (dhyana) as the effortless
flow of a single thought in the mind without distractions (pratyaya
ekataanata dhyanam). This has been shown to offer physiologic
benefits through alert rest to the mind-body complex. Counseling:
Yogic concepts of health and disease, yama, niyama, bhakti yoga,
Jnana yoga, and karma yoga were addressed in the counseling classes.
These sessions were aimed at understanding the need for lifestyle
change, weight management, and preventing early aging by yogic
self-management of psychosocial stresses.

Intervention for the control group

The routine schedule of the control group included 40 minutes
of therapeutic exercises with supine guided rest after 20 minutes of
physiotherapy with intermittent lumbar traction and interferential
therapy for two weeks (Table 3). Therapeutic exercises included
loosening and strengthening practices for all the joints of the upper
and lower limbs, specific back practices, and supine rest. Later patient
was advised to continue the therapeutic exercise practice of 40
minutes at home for the next 12 weeks.

Blinding and masking

Double blinding was not possible as this was an interventional
study. The questionnaires were coded and analyzed only after the
study was completed. The statistician who did the randomization and
analyzed the data and the researcher who carried out the assessments
were blinded to the treatment status of the subjects.

Outcome variables

The measures assessed were pain (using a numerical rating
scale), back muscle tenderness, and back disability score and spinal
flexibility.

Pain
A simple and reliable tool for measuring subjective pain consists

of a horizontal straight line of 10 cm marked on a clean white sheet.
One end of the line is marked 0 and represents “No pain”; the other
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Table 3: Control module for chronic low back ache.

Conventional physiotherapy: was carried out only at the center for 21 days and included 20.0 min
a) Intermittent lumbar traction -10 min
b) Ultrasound — 10 min
Therapeutic practices: The patient was made to practice at the center for 40 min for 21 days after the conventional physiotherapy and later .
was advised to continue at home for the next 3 months. This included the following practices: 40.0 min
Loosening exercises 10 min
1. Foot and Ankle
° Passive rotation of the toes (each toe clockwise and counterclockwise) 10 rounds 0.5 min 10 rounds | 0.5 min
. Passive rotation of the ankle (both clockwise and counterclockwise) 10 rounds | 0.5 min
. Toe bending 10 rounds | 0.5 min
. Ankle bending 10 rounds | 0.5 min
° Ankle rotation 10 rounds | 0.5 min
2. Knee
. Knee bending- both sides 10 rounds | 0.5 min
° Knee rotation- both sides 10 rounds | 0.5 min
3. Hip and waist loosening practices
. Half butterfly 10 rounds | 0.6 min
. Full butterfly 10 rounds | 0.6 min
° Waist rotations (both internal and external) 10 rounds | 0.5 min
4. Upper limb loosening practices
° Finger loosening 10 rounds | 0.6 min
° Wrist loosening 10 rounds | 0.6 min
° Wrist rotation (both clockwise and counterclockwise) 10 rounds | 0.5 min
° Elbow loosening 5rounds | 0.5 min
° Arm loosening (both forward and backward movements) 10 rounds | 0.5 min
5. Neck loosening practices
. Forward and backward bending 10 rounds | 0.5 min
. Sideward tilting 5rounds | 0.5 min
. Neck rotation (both clockwise and counterclockwise) 5rounds | 0.5 min
6. Quick pause 2.0 min
7. Strengthening exercises 5.0 min
° Palm exercises 5rounds | 0.5 min
° Elbow exercises 10 rounds | 0.5 min
° Arm exercises 5rounds | 0.5 min
e Back exercises 5rounds | 0.5 min
. Thigh exercises 5rounds | 0.5 min
° Calf exercises 5rounds | 0.5 min
8. Rest 3.0 min
9. Back specific practices 15.0 min
e Lumbar stretch 5 rounds 3 min
e Crossed lumbar stretch 5 rounds 3 min
e Straight leg raising (single/both)-30/60/90 degrees 5 rounds 5 min
o Pelvic tilt 5rounds | 4.0 min
10.Supine rest 5.0 min
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Table 4: Results within and between groups.
1s Day 15" Day 1stMonth 6" Month 1 Year
NRS Control 9.22+1.05 6.84+0.96™ 5.00+1.04™ 3.40+0.87" 2.35+1.09™
Exp 8.68+1.05 5.21+1.61™ 2.91+1.64™ 1.26+1.22™ 0.09+0.29™
Between groups P values 0.008 <0.001 <0.001 <0.001 <0.001
TN Control 3.58+0.50 2.24+0.51™ 1.75+0.48™ 1.42+0.57™ 0.69+0.60™
Exp 3.35+0.77 1.33+0.69™ 0.61+0.67™ 0.16+0.37™ 0.02+0.13™
Between groups P values 0.062 <0.001 <0.001 <0.001 <0.001
BDS Control 42.58+14.02 27.64+12.66™ 19.82+10.21™ 15.38+8.46™ 8.18+6.93™
Exp 42.39+15.98 18.89+7.83™ 7.79+5.22™ 1.49+2.31™ 0.11+0.45™
Between groups P values 0.945 <0.001 <0.001 <0.001 <0.001
F Control 16.22+4.39 21.62+4.54™ 26.73+4.83™ 32.29+5.06™ 37.73+5.06™
Exp 17.16+4.86 30.42+6.19™ 38.91+5.03™ 48.67+6.04™ 57.04+3.03™
Between groups P values 0.286 <0.001 <0.001 <0.001 <0.001
E Control 12.80+2.98 17.27+3.38™ 21.55+3.49™ 25.93+3.05™ 28.33+1.97™
Exp 12.86+3.10 22.53+3.84™ 27.40+2.69™ 29.67+0.74™ 29.93+0.37™
Between groups P values 0.918 <0.001 <0.001 <0.001 <0.001
RLF Control 12.85+3.14 17.04+3.53™ 21.45+3.38™ 25.64+2.93™ 27.98+1.99™
Exp 13.04+3.36 23.23+3.57™ 27.82+2.32™ 29.58+0.84™ 29.96+0.26™
Between groups P values 0.77 <0.001 <0.001 <0.001 <0.001
LLF Control 13.25+£3.19 17.71+3.38™ 22.15+3.37™ 26.60+3.28™ 28.31+2.16™
Exp 13.58+3.73 24.00+3.65™ 28.40+2.53™ 29.77+0.63™ 30.00+0.00™
Between groups P values 0.622 <0.001 <0.001 <0.001 <0.001
RLR Control 16.24+4.29 20.95+4.13™ 25.69+4.21™ 30.76x4.27™ 34.78+3.32™
Exp 16.33+4.36 27.81+4.47™ 33.84+3.88™ 38.65+1.83™ 39.74+0.77"
Between groups P values 0.909 <0.001 <0.001 <0.001 <0.001
LLR Control 16.91+4.41 21.78+4.36™ 26.27+4.92" 31.25+4.45™ 35.11+3.64™
Exp 16.89+5.19 28.19+4.89™ 34.35+4.09™ 38.82+1.92™ 38.91+5.32™

NRS: Numerical Rating Scale; TN: Tenderness; F: Flexion; E: Extension; RLF: Right Lateral Flexion; LLF: Left Lateral Flexion; RLR: Right Lateral Rotation; LLR: Left

Lateral Rotation

end is marked 10, and it represents “Worst possible pain”. Patients
were asked to mark the severity of their pain experienced over the
10cm scale. Separate sheets were used during every assessment [20].

Tenderness

Back muscle tenderness was graded by the clinician using the
following key: Grade 1 = tenderness on deep palpation; Grade 2 =
patient winces on pressure; Grade 3 = patient winces and withdraws;
and Grade 4 = patient does not allow one to touch [21].

Back disability score

This was assessed by the Oswestry Low back pain Disability
Index (ODI), a self-administered questionnaire developed by Jones
and Hunt, England (Fairbank, 2000) and used to measure disability.
It consists of 50 questions broken into 10 sections: pain intensity,
personal care, standing, sleeping, lifting, walking, sex life, social
life, sitting, and travelling. Each item was scored by the patient on a
5-point scale (0-4). The scores for each of the 10 sections of the ODI
are added, and the final score is expressed as “percent disability; the
higher the score, more severe the disability [22].

Flexibility

Lumbar spinal flexibility was measured using a Lenthon
Goniometer (dial-type goniometer of Anand Agencies, Pune) for the
Flexion (F), Extension (E), Right Lateral Flexion (RLF), Left Lateral
Flexion (LLF), Right Lateral Rotation (RLR), and Left Lateral Rotation
(LLR) movements of the back.

Data sheets marked by all patients for pain (NRS) and (BDS) were
coded and kept for future assessment. All measurements were taken
before the intervention on the first day and after treatment on the
21* day.

Statistical methods

The data were analyzed using SPSS Version 10. The baseline values
of the two groups were checked for normal distribution by Shapiro-
WilK’s test. Repeated measures analysis of variance (RMANOVA)
with Bonferroni was used for assessing “within” and “between” group
differences, respectively. (Tables 1 & 2) show the interventions of
both study and control groups.
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Orthopaedic center
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Figure 1: Trial profile.

Results

The study profile is shown in (Figure 1). There were three dropouts
in the study group and five in the control group. The two groups (60
subjects each) were similar with respect to socio-demographic and
medical characteristics (Table 1). The baseline data for all the variables
were normally distributed and did not differ significantly between the
groups. (Table 4) shows the results between and within groups on the
21* day, the 3" month, the 6" month and at one year. Results in the
yoga group showed significance compared to the control groups for
all the parameters.

Between group results

Pain: (Numerical rating scale): RMANOVA with Bonferroni
showed a significant difference in the yoga group on the 21* day
(p<0.001), the 3 month (p<0.001), the 6™ month (p<0.001) and
at one year (p<0.001) compared to the control group, indicating a
reduction in pain scores.

Tenderness (TN): RMANOVA with Bonferroni showed a
significant difference in the yoga group on the 15" day (p<0.001),

the first month (p<0.001), the 6™ month (p<0.001), and at one year
(p<0.001) as compared to the control group, indicating a reduction
in tenderness.

Back disability score (Oswestry disability index): RMANOVA
with Bonferroni showed a significant difference in the yoga group
on the 15" day (p<0.001), the first month (p<0.001), the 6" month
(p<0.001), and at one year (p<0.001) as compared to the control
group, indicating a reduction in back disability scores.

Spinal flexibility

A) Flexion: RMANOVA with Bonferroni showed a significant
difference in the yoga group on the 15" day (p<0.001), the first month
(p<0.001), the 6" month (p<0.001) and at one year (p<0.001) as

compared to the control group, indicating an improvement in the
flexion movement of the spine.

B) Extension: RMANOVA with Bonferroni showed a significant
difference in the yoga group on the 15" day (p<0.001), the first month
(p<0.001), the 6™ month (p<0.001), and at one year (p<0.001) as
compared to the control group, indicating an improvement in the
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extension movement of spine.

C) Right Lateral Flexion (RLF): RMANOVA with Bonferroni
showed a significant difference in the yoga group on the 15 day
(p<0.001), the first month (p<0.001), the 6" month (p<0.001), and
at one year (p<0.001) as compared to the control group, indicating
an improvement in both right and left lateral flexion movements of
the spine.

D) Left Lateral Flexion (LLF): RMANOVA with Bonferroni
showed a significant difference in the yoga group on the 15 day
(p<0.001), the first month (p<0.001), the 6™ month (p<0.001), and at
one year (p<0.001) as compared to the control group, indicating an
improvement in both the right and left lateral flexion movements of
the spine.

E) Right Lateral Rotation (RLR): RMANOVA with Bonferroni
showed a significant difference in the yoga group on the 15% day
(p<0.001), the first month (p<0.001), the 6™ month (p<0.001), and at
one year (p<0.001) as compared to the control group, indicating an
improvement in both the right and left lateral rotation movements
of the spine.

F) Left Lateral Rotation (LLR): RMANOVA with Bonferroni
showed a significant difference in the yoga group on the 15* day
(p<0.001), the first month (p<0.001), the 6™ month (p<0.001), and at
one year (p<0.001) as compared to the control group, indicating an
improvement in both the right and left lateral rotation movements
of the spine.

Within group results

Pain (Numerical rating scale): A significant reduction of pain
scores was observed in the yoga group post-assessments (21 day, 3
month, 6" month, and one year) as compared to the pre-assessments
(first day). In the control group, a reduction of pain scores was
observed in the post-assessments (21* day, 3" month, 6" month, and
one year) as compared to the pre-assessments (first day).

Tenderness (TN): A significant reduction of tenderness was
observed in the yoga group post-assessments (21% day, 3* month,
6™ month, and one year) as compared to the pre-assessments (first
day). In the control group, a significant reduction of tenderness was
observed in the post-assessments (21°* day, 3" month, 6™ month, and
one year) as compared to the pre-assessments (first day).

Back disability score (Oswestry disability index): A significant
reduction in back disability scores was observed in the yoga group
post-assessments (21% day, 3™ month, 6" month, and one year) as
compared to the pre-assessments (first day). In the control group,
a significant reduction in back disability scores was observed in the
post- assessments (21** day, 3" month, 6™ month, and one year) as
compared to the pre-assessments (first day).

Spinal flexibility
A) Flexion: A significant improvement of flexion was observed in

the yoga group post-assessments (15" day, 1* month, 6™ month, and
one year) as compared to the pre-assessments (first day).

B) Extension: A significant improvement in extension was
observed in the yoga group post-assessments (15" day, 1** month, 6™
month, and one year) as compared to the pre-assessments (first day).

C) Right Lateral Flexion (RLF): A significant improvement in
both right and left lateral flexion was observed in the yoga group
post-assessments (15" day, 1** month, 6" month, and one year) as
compared to the pre-assessments (first day).

D) Left Lateral Flexion (LLF): Significant improvement in
both right and left lateral flexion was observed in the yoga group
post-assessments (15" day, 1% month, 6™ month, and one year) as
compared to the pre-assessments (first day).

E) Right Lateral Rotation (RLR): Significant improvement in
both right and left lateral rotation was observed in the yoga group
post-assessments (15" day, 1* month, 6" month, and one year) as
compared to the pre-assessments (first day).

F) Left Lateral Rotation (LLR): Significant improvement in
both right and left lateral rotation was observed in the yoga group
post-assessments (15" day, 1 month, 6" month, and one year) as
compared to the pre-assessments (first day).

Discussion

This randomized active controlled trial on 120 participants
included patients of both genders (M-62, F-58), aged 18-75 years with
(CLBP). Results showed significantly greater improvement in the
yoga group than the control group in reduction of pain, tenderness,
and back disability (p<0.001, RMANOVA).

Despite the wide range of pharmacological, non-pharmacological
and surgical treatment options currently available for patients with
low back pain, a substantial proportion of patients fail to achieve
adequate pain relief and continue to experience significant pain,
pain-related distress, and disability [23]. Recent practice guidelines
from the American College of Physicians and the American Pain
Society suggest that if low back pain does not improve with standard
pharmacological therapy and self-care, non-pharmacological
treatments should be considered [9]. Approximately 40% of patients
with chronic back pain report using complementary and alternative
therapies such as massage, reflexology and acupuncture [24]. Yoga
has also generated a great deal of interest and attention among the
general public and the Western scientific community as an alternative
treatment for a variety of chronic health conditions, including chronic
pain. Yoga is an ancient practice that originated in India over 4,000
years ago and consists of several key components, including physical
postures (asanas), breathing techniques (pranayama), relaxation,
and meditation (dhyana) [25]. An estimated 14.9 million Americans
practice yoga, 21% of whom use it for treating neck and back pain
[26].

Yoga interventions impact multiple outcomes that are important
to the health and well-being of people afflicted with chronic low
back pain. Recent, high quality evidence suggests that yoga provides
comparable effects to-and is more appealing than-formal stretching
and strengthening programs led by physical therapists. Reviews,
meta-analyses, and practice guidelines from the American Pain
Society and the American College of Physicians support yoga as an
evidence-based treatment for CLBP with at least moderate benefit
[23]. Among the three peer-reviewed studies of yoga and CLBP that
have been published, two of the studies evaluated an unspecified
method of hatha yoga. One study lacked a control group, [27] while
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the other was not powered to reach statistical significance [28].
The third was a feasibility analysis of Iyengar yoga presenting only
baseline data and therapy adherence rates [29]. However, no studies
to date have compared yoga’s effectiveness to physiotherapy, the most
common non-pharmacologic reimbursable treatment physicians
recommend [30].

Asper theabove studies and their assessments discussed in a meta-
analytic study, there are no studies to this date that has compared the
effectiveness of yoga to physiotherapy. None of the studies of yoga
and CLBP published so far have both a control and a yoga group,
which is important to rule out the possibility of the benefits of yoga
[23]. Hence, the present study was planned to evaluate the efficacy
of yoga as an add-on to the conventional non-pharmacological
treatment of CLBP, and it found a significantly greater reduction
in pain, tenderness, and back disability in the yoga group than the
control group.

Pain reduction

In a recent narrative systematic review of the literature, seven
RCTs were identified that had been conducted on yoga for CLBP,
and noted that yoga led to a significant reduction in pain intensity
in five of the trials [14]. A study conducted by Wren, et al. reviewed
six RCTs of yoga for CLBP and suggested that yoga shows promise
in reducing pain, pain-related disability, negative mood, and pain
medication among patients with CLBP [31]. Five large (n=90-
313) and five smaller randomized controlled trials (RCTs) (n=20-
60) support yoga’s effectiveness for reducing pain and improving
function in adults with CLBP [17]. Studies have established the role
of yoga in decreasing the pain and disability associated with CLBP,
along with improved flexibility within one week to four months of
yogic intervention with no adverse effects [32].

Recent research has also indicated that yoga can reduce pain
catastrophizing, increase pain acceptance, and improve overall
emotional functioning among individuals with chronic pain [33-36].
A number of studies have demonstrated the effectiveness of yoga in
reducing pain in individuals with CLBP. For example, in addition to
studying yoga’s effect on functional disability, [37] studies have also
assessed clinical levels of pain, pain-related fears of movement, and
pain attitudes. Their results suggested that, in addition to the yoga
group having less functional disability post treatment, the yoga
group demonstrated two times greater reduction in pain than the
control group. In 2009, Saper, et al. [38]. found greater decreases in
the pain scores of the yoga group as compared to the control group
from baseline to 12 weeks. In a study conducted by Williams, et al.
in 2009, individuals randomized to the yoga group showed greater
improvements in pain intensity than those to the control group [39].

In Cox, et al’s study of 2010, pain-related outcomes were
measured using the Aberdeen back pain scale and pain efficacy; the
study found a greater decrease of pain at the 4" week of follow-up in
the yoga group than in the control group [40]. Tekur, et al. studied
the efficacy of IAYT in patients with CLBP and documented a 49%
reduction in numerical rating scale scores in the yoga group [32].
One of the studies on common neck pain and yoga, which assessed
pain using a numerical rating scale, also showed a 95.5% reduction of
pain in the yoga group compared to a 61.2% reduction in the control
group [41]. One more study, conducted by Ebnezar, et al. on OA

knees and yoga, found 37.31% and 64.88% pain reduction in the yoga
group that was assessed using NRS on the 15" day and the 90" day,
respectively [42]. A residential two-week yoga program that assessed
pain using VAS reported a 55% pain reduction in the study group
[43]. A 2003 study by Williams, et al. [44] an three-month out-patient
program, found a 70% pain reduction in the yoga group. Another
study, conducted by Groessel, et al. in 2008, [45] found a 14% pain
reduction after 10 weeks of yoga in Veterans Administration (VA)
patients with chronic back pain; in the current study, yoga was added
after the conventional physiotherapy, which has shown a significant
difference between and within groups (RMANOVA, p<0.001) with a
greater reduction in the yoga group (by 39.9% on the 21* day, 66% by
the 3" month, 85% by the 6" month and 98.9% by one year) than the
control group (25.5% by the 21* day, 45% by the 3" month, 63% by
the 6 month and 74% by one year.

Tenderness

The present study has shown a significant difference both
between and within groups (RMANOVA, p<0.001) with a reduction
of tenderness in the yoga group of 60% by the 21* day, 81% by the 3%
month, 95% by the 6" month, and 99% by one year as compared to
the control group, which saw a reduction of 37% by the 21 day, 51%
by the 3" month, 60% by the 6 month, and 80.7% by one year.

Back disability

Most of the studies measuring functioning/disability have
demonstrated the beneficial effects of yoga among adults with CLBP.
Studies have established the role of yoga in decreasing the pain and
disability associated with CLBP within one week to four months
of yogic intervention with no adverse effects [32]. Williams, et al.
conducted arandomized controlled trial to assess the impact of Iyengar
yoga therapy in participants with non-specific chronic low back pain,
and the results revealed less functional disability in the yoga group
than in the control group at the post-treatment assessment with a
77% reduction in functional disability after 12 weeks [37]. In another
study with an intensive residential yoga program, back disability was
assessed using the ODI and results showed a significant difference
between groups, with the yoga group experiencing a greater decrease
in disability (69.2%) than the control group [32]. In the Williams, et
al. study, individuals randomized to the yoga group showed greater
improvements in functional disability than those randomized to the
control group [39].

In a study by Sherman, et al. Vini yoga was used to treat CLBP on
an out-patient basis, which showed approximately a 37% reduction
at 6™ week, 60% at 12 weeks, and 62% at the end of 26 weeks as
assessed by the Roland Morris Disability Scale [46]. The present study
has shown a significant difference both between and within groups
(RMANOVA, p<0.001), with a reduction in back disability assessed
by the ODI with three weeks of IAYT in the yoga group (55% by the
21 day, 81% by the 3" month, 96% by the 6 month, and (99.7% by
one year as compared to the control group (35% by the 21* day, 53%
by the 3™ month, 63.8% by the 6" month, and 80.7% by one year).

Spine flexibility
Almost all studies of yoga intervention for treating CLBP

measure physical functioning/disability as a primary outcome. It is
viewed as a more reliable and objective measure of CLBP because it
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is often measured either by actual physiological performance or by
questionnaires with items that are tied to specific behaviors [11].
Studies have established the role of yoga with improved flexibility
within one week to four months of yogic intervention with no adverse
effects [41]. In a study conducted Telles, et al. in 2008, [32] the yoga
group demonstrated significant increases in handgrip strength
for both hands and significant improvements in low back and
hamstring flexibility. The efficacy of a week-long intensive residential
yoga program on disability caused by pain and spinal flexibility in
patients with CLBP was studied by Tekur, et al. In this study, Spinal
Flexion (SF), Spinal Extension (SE), Right Lateral Flexion (RLF), and
Left Lateral Flexion (LLF) were assessed; they found a significant
improvement in SF by 28.3%, SE by 51.52%, RLF by 26.36%, and LLF
by 39.15% in the first week, which did not change significantly after
shifting to the control intervention in the second week. This points
to the spill-over effect of yoga. In the control group, there was a non-
significant improvement in the first week, followed by significant
improvement in all the variables in the second week. The overall
change at the end of two weeks in both groups was significant within
groups but did not differ significantly between groups.

The present study has shown a significant difference both between
and within groups (RMANOVA, p<0.001) with improvement of
spinal flexibility of flexion in yoga (77%, 126%, 183%, 232%) and
control (33%, 64%, 99%, 132%); extension in yoga (75%, 113%, 130%,
132%) and control (34%, 68%, 102%, 121%); right lateral flexion in
yoga (78%, 113%, 126%, 129%) and control (32%, 66%, 99%, 117%);
left lateral rotation in yoga (76%, 109%, 119%, 120%) and control
(33%, 67%, 100%, 113%); right lateral rotation in yoga (70%, 107%,
136%, 143%) and control (29%, 58%, 89%, 114%); and left lateral
rotation in yoga (66%, 103%, 129%, 130%) and control (28%, 55%,
84%, 107%). All these variables improved in the yoga group more
than in the control group on the 21* day, the 3" month, the 6" month,
and at one year, respectively.

Mechanisms

Yoga and exercise bring about a decrease in cortical concentration,
an increase in neurotransmitters, immune mediator, thereby
improves cognition, sleep, negative symptoms, uplifts mood, lowers
anxiety, and improves concentration [47]. Exercise is considered
an acceptable method for improving and maintaining physical and
emotional health. A growing body of evidence supports the belief that
yoga benefits physical and mental health via. down-regulation of the
Hypothalamic-Pituitary-Adrenal (HPA) axis and the Sympathetic
Nervous System (SNS) [48].

Several factors would have contributed to the beneficial effects
observed in both groups in this study. As noted in several earlier
studies, physiotherapy intervention might increase blood flow. Better
results in the yoga group may be due to its stress-reducing effect as
yoga is meant to bring about better emotional stability and is achieved
by a multifactorial approach that includes safe physical practices
(asanas), breathing techniques (pranayama), meditation (dharana
and dhyana), and introspective corrections in one’s cognitive errors
by inputs at an intellectual (jnana yoga) and emotional level (bhakti

yoga).
Yogasanas: It is known that physical exercise therapy plays an
important role in the treatment of CLBP. Studies have shown that

exercises help adult patients with CLBP return to normal daily
activities and work, [50] decreases pain, and improves functional
capacity in health care professionals [51]. Although yoga postures
appear to be similar to many physical exercises, there are several basic
differences. Yogic physical practices are mainly spinal stretches that
are maintained with ease and effortlessness (Sthiramsukhamaasanam-
Patanjali). Yoga postures offer voluntary introspective relaxation
of the parts that are stretched; they are not just isometric exercises.
The deep relaxation of the spinal muscles achieved during safe body
movements with mindful awareness is another major factor that
improves flexibility and reduces pain [32]. This is supported by earlier
observations of increased paraspinal Electromyographic (EMG)
activity during pain in subjects with CLBP [52]. Yoga has been shown
to reduce EMG activity in conditions like chronic pain, especially
headache [53].

Yogasanas reduce stiffness and increase flexibility of the spine.
These yogasanas are practiced with deep internal awareness and
relaxation. Stimulation comes in the form of a stretch during a
movement, and once the stretch is at its peak (being maintained
with ease and a calm mind), slowly returning to a resting position
and sinking into deep relaxation. This process of a stretch followed
by relaxation carried out with deep internal awareness (the process of
alternate stimulation and relaxation) helps to erase deep-seated stress.
When the final posture of the asana is maintained with relaxation, the
deeper corrections take place. The prana blocks are diffused, giving a
great sense of freedom from a stiff back [49]. Another explanation of
yoga’s efficacy in pain reduction may lie in endorphin production at
a cortical level, which is known to result from the alternating stretch
and relax procedures of yogasana practice [54].

Om meditation: Studies on different types of meditation have
consistently shown increased mental alertness even while being
physiologically relaxed. In a previous study, Om chanting has been
shown to bring about therapeutic effects in a functional neuro-
imaging study by decreasing the BOLD signal in limbic structures
in healthy volunteers, similar to vagal nerve stimulation [55]. The
Om meditation used in this study has also been shown to provide
the same psycho-physiological rest seen in the earlier study. These
yogic practices-be they physical, breathing, or mental-practiced
independently or as a combination, seem to produce better mental
alertness even while being physiologically relaxed, in both sick and
healthy persons, which may account for the reduction in anxiety
and depression [56]. In the present study, this physiological rest may
form the basis of stress reduction, which reduces pain and disability
in CLBP patients.

Relaxation: Oxygen consumption is used as a measure of
the degree of rest or relaxation. When the body-mind complex
is relaxed, the amount of oxygen used is much lower, and this can
be measured by the oxygen we consume. Studies have shown that
oxygen consumption decreased 10% after employing deep relaxation
techniques. The yoga-based relaxation technique has also shown to
reduce physiological signs of arousal [57]. A significant decrease in
oxygen consumption and an increase in breath volume were recorded
after guided relaxation. During yoga relaxation, the power of the low
frequency component of the heart rate variability spectrum reduced,
whereas the power of the high frequency component increased,
suggesting reduced sympathetic activity. One study has also shown
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that a yoga-based isometric relaxation reduced physiological signs of
anxiety [58] (Vempati, et al. 1999), indicating reduced sympathetic
tone [59].

Pranayama: These practices remove the carbon dioxide from
the body and cleanse the system. All the breathing exercises correct
the rhythm of breathing by synchronizing body movements with
inhalation and exhalation. Yogic breathing-or the pranayama-is a
unique method for balancing the autonomic nervous system [60].
Research done on pranayama has shown that specific pranayama
practices can have a relaxing effect on the sympathetic nervous
system, thereby reducing stress levels [61]. Reduced anxiety scores,
autonomic arousal, and Vanillylmandelic Acid (VMA) urinary
VMA levels were found after the practice of IAYT in patients with
generalized anxiety disorder [62]. Pranayama practices also reduce
breath frequency to master emotional surges, and increase deep
internal awareness in preparation for meditation [49].

Back-specific practices

The Setubandhasana lumbar stretch builds up the strength of the
supporting postural lumbar spinal muscles. The dorsal stretch and
straightleg rising (ekapadasana) help to build up the front (abdominal)
support for the back. Pavanamuktasana practice provides a traction
effect [10]. The current study also addresses some of the shortfalls of
earlier studies, which may be helpful for future researchers. Although
this study found yoga to be superior to “physical movements” and
non-yogic breathing exercises on both pain and disability outcomes,
it did not indicate the specific nature of the physical movements. In
the present study, physical movements (or the therapeutic exercises
and their nature) have been described in detail, the same as the study
group intervention [3]. The first RCT of yoga for CLBP found that yoga
led to statistically greater post-treatment improvements in functional
status compared with a traditional exercise group (involving
stretching, aerobic, and strengthening exercises). However, this effect
was not clinically significant, and the effect dropped to a trend level of
statistical significance by 14 weeks post-intervention [46]. Our study
describes both the clinical and statistical significance of the post data
and the follow-up data of the 3™ month, 6™ month, and one year.

The limitations of most previous yoga studies include being
nonrandomized, [63] a lack of validated outcome measures, a lack
of data on dose response, and little examination of the underlying
mechanisms. In addition, the yoga interventions being studied
are often not well described [45]. One of the meta-analytical study
raises two important issues: first, there is no study with an active
control group on yoga and CLBP; and second, issue quoting that the
treatment gains are attributable to the already established general
benefits of physical activity for CLBP, and not specifically due to
the effects of yoga [9,51]. The present study may fulfill both criteria,
having both the study and an active control group and secondly, the
study includes yoga as an add-on to the conventional physiotherapy.
One more recent RCT that compared yoga with stretching (and
a small number of strengthening exercises) failed to detect any
significant differences in pain annoyance or disability between yoga
and stretching groups at any given time [64]. These mixed findings
suggest a need for further research that compares the efficacy of yoga
with other forms of physical activity, including traditional exercise
programs and alternative therapeutic approaches (e.g., pilates,
tai chi) [23]. In the current study, yoga therapy has been added as

a complement to the conventional physiotherapy with an active
control group, and significant differences have been found for pain
and disability.

According to one meta-analytic study, post-treatment adherence
data presented in earlier studies suggest that the participants varied in
the extent to which they maintained a regular yoga practice beyond
the formal intervention period. This is not surprising, given that the
study protocols themselves varied in the “prescribed” amount of yoga
practice, both during the intervention and post-intervention [23]. By
contrast, the present study protocol maintained a uniform schedule
for assessing the regularity of practice both during the intervention
and post-intervention. A study conducted by Holtzman, et al. [23].
also found that a number of other issues warrant attention in future
research; for example, Woodyard, et al. state that the quality of yoga
practice among patients with CLBP has received little attention.
Although trials typically assess the quantity of yoga practiced (e.g.,
number of minutes) during the intervention phase, they do not
appear to assess whether patients are engaging postures correctly,
with proper breath and focused attention to sensation. All of these
components are presumed to be necessary to obtain the full benefits
of a yoga practice [65].

Follow-up assessments

In a study by Posadzki, et al. the difference between the two
groups became statistically significant at the three-month follow-
up, when the yoga group reported a 70% decrease in present pain
compared to the 38% reduction reported by the control group [14].
In the present study, the yoga group showed a 66% pain reduction at
the three-month follow-up, 85% pain reduction at the 6™ month, and
98% pain reduction at one year as compared to the control group,
which saw a 45% reduction at the 3™ month, 63% at the 6™ month,
and 74% at the one year follow-up. Regarding the back disability, a
study by Sherman, et al. that used Vini yoga on CLBP on an out-
patient basis has shown about a 37% reduction at the 6 weeks, 60% at
12 weeks, and 62% at the end of 26 weeks as assessed by the Roland
Morris Disability Scale [46].

Strengths of the study

The strengths of this study include the following points: 1)
randomized controlled trial; 2) good sample size; 3) supervised
matched intervention for both groups with the same duration;4)
longer follow-ups of 3 months, 6 months, and one year with good
compliance (3% dropouts); 5) intervention of the study is applicable
for patients of all age groups. The results of this study have shown
marked differences in all the variables between the groups and thus,
can be considered by clinicians as evidence for incorporating the yoga
module into the management of CLBP.

Implications of the study

The intervention of the present study is simple, easy to practice,
and cost effective compared to the conventional management and
helps in reducing the economic burden on patients suffering from
CLBP.

Suggestions for future work

Studies using MRI and biochemical markers may shed light on
the mechanisms. Longer follow-ups may be carried out to rule out the
validity of the intervention.
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Conclusion

An adjunctive program of the IAYT for CLBP improves spine
flexibility and reduces pain and disability. TAYT offers a valuable
addition as a non-pharmacological intervention and a complementary
therapy in offering better relief to patients with CLBP.
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