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1. Introduction

Low back pain (LBP) is one of the major public health problems that
today's society struggles with. Ongoing pain for more than 3 months is
described as chronic low back pain (CLBP), which causes deterioration
in functional status, quality of life (QoL), and social life. It also has
socio-economic effects such as work force loss and increases in financial
burden [1].

CLBP is complex phenomenon that interacts with many factors,
including psycho-social factors. Therefore, the treatment for patients
with CLBP should be selected according to these factors [2]. Due to the
complex nature of CLBP, treatment methods have a wide range from
medical treatments to surgery and exercise therapies. Exercise is known
to be effective, evidence-based, and safe treatment options. Core or
stabilization exercises (SE) are popular and effective exercises for pain
reduction and functional restoration [3]. Core stability exercises are
aimed at improving neuromuscular control, and endurance of the trunk
muscles is necessitated to maintain spinal stability [4]. A meta-analysis
study by Gomes-Neto showed that SE are as effective as manual therapy
in terms of decreasing pain and improving disability and also high-
lighted that SE should be a part of musculoskeletal rehabilitation for
LBP [5].

Recently, yoga have been commonly used as an alternative method
for treating LBP since it is a kind of body-mind collaboration concept
that has effect on pain relief, functional restoration, and improvements
in psychosocial parameters [6,7]. Although yoga has insufficient evi-
dence in acute LBP, it has been considered for use as an adjuvant and
safe therapy option in CLBP [8–11]. Some yoga poses are known to
facilitate the activation of hip and trunk stabilizer muscles [12], but
comparison studies related to yoga and SE in patients with non-specific-
CLBP (NLBP) are lacking. So, the aim of the study was to determine
whether spinal stabilization or yoga has effects on pain, functional
status, QoL, and performance.

2. Materials and methods

2.1. Ethics statement

This study examined patients with chronic NLBP who visited a
physiotherapy unit. Necessary authorizations and permits for this study
were secured from the Non-Entrepreneurial Clinical Studies Ethical
Board of the university.

2.2. Study design, participants and raters

This randomized controlled study involved 77 patients diagnosed
with chronic NLBP. Diagnostic criteria for NLBP were having pain at
lumbar region and pain was not related to specific pathology. The
eligibility criteria were ongoing pain for at least three months, and age
between 20 and 65 years. Patients who had structural scoliosis, neu-
rologic, metastatic, or metabolic diseases, had undergone spinal surgery
were excluded.

Eligible patients were allocated randomly into two groups: a yoga
group (YG) and a stabilization group (SG) by using a sealed envelope
method at a ratio of 1:1. In YG, exercise sessions were performed under
the supervision of the same physiotherapist, who had practiced yoga for
more than 10 years. In SG, exercise was performed with another phy-
siotherapist. The statistician did not know any personal data about the
subjects to prevent bias. The statistician and patients were blinded, but
the study was not double blinded since the outcome assessor already
knew about the groups.

2.3. Outcomes

The demographic characteristics of patients were recorded before
interventions, including age, sex, body mass index, and comorbidities.

Visual Analog Scale (VAS): The pain severity was rated on a 10-cm-
long line, where the leftmost point was indicated as “pain free,” and the
rightmost point was indicated as “unbearable pain”. Patients were se-
parately asked about resting pain, night pain, and pain during activity.
The Minimal Clinical Important Difference (MCID) for the VAS has been
reported to be 1.5 cm [13].
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Back Performance Scale (BPS): Back-pain-related physical perfor-
mance was assessed with the BPS, which includes five common di-
mensions: the sock, pick-up, roll-up, fingertip-to-floor, and lift test. It
has Likert-type scoring on scale of 0–3, and a higher score indicates
worsening back performance [14]. The MCID for BPS has been reported
to be 1.5 points [15].

Nottingham Health Profile (NHP): The Turkish version of NHP was
used to measure the changes in perceived health status. It has six sub-
scale: pain, physical activity, energy, sleep, social isolation, and emo-
tional reactions. Each sub-scale is scored between 0 and 100 points. A
high NHP score indicates higher level of impairment in health status
[16]. The MCID for the health-related questionnaires has been reported
to be half of the standard deviation [17].

Oswestry Disability Index (ODI): Back-pain-related functional dis-
ability was measured with the Turkish version of the ODI [18]. The
total ODI scores range from 0 (no disability) points to 100 points (se-
vere disability). A higher score indicates higher level of disability [19].
The MCID for the ODI has been reported to be 13,67 points [20].

2.4. Interventions

All group exercises were performed three times per week for 6
weeks. Both programs lasted almost 60min per session.

2.5. Stabilization group (SG)

The program's main step started with diaphragm respiration and the
co-contraction of core muscles, including the transversus abdominis
(TA) and multifidus muscles. After all patients learned to keep con-
tracting the TA and multifidus muscles for ten seconds, the program
was started. The progress in SG for each week is described below and is
shown in Fig. 1.

First week: The TA and multifidus muscles were contracted together
with diaphragm respiration appropriately in basic positions (supine,
prone, standing, sitting and crawling positions).

Second week: Exercises were done in different positions, which in-
cluded side-lying exercises such as side-lying hip abduction and ad-
duction.

Third week: Bilateral and ipsilateral movements, closed-chain ex-
ercises were added in basic positions.

Fourth week: Alternative movements and open-chain exercises in
basic positions.

Fifth week: Resistive bands were used for the strengthening phase.
The resistive band was chosen according to the patient's strength.

Sixth week: For the balance phase, exercise balls were used to
complicate the movements.

Fig. 1. Stabilization exercise A–E: First week, F–H: Second week, I-k: Third week, L–M: Fourth week, N–O: Fifth week, P–R: Sixth week.
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2.6. Yoga group (YG)

The program's main step started with talking about the philosophy
of yoga, its purpose, and the exercises in different phases. Additionally,
diaphragmatic respiration was taught to each participant. The progress
in YG is described below and shown in Fig. 2.

First and second weeks: Mountain (tadasana), warrior-II (virabha-
drasana), staff (dandasana), and twisted pose (vakrasana) were per-
formed.

Third and fourth weeks: Twisted (vakrasana), cobra (bhujanga-
sana), boat (naukasana), and half-waist-wheel pose (ardhakatichakra-
sana) were performed.

Fifth and sixth weeks: Tree (vrksasana), extended-side-angle (ut-
thita parsvakonasana), hand-under-foot (padahastasana), half-waist-
wheel (ardhakatichakrasana), and standing-backward-bend (ardha-
chakrasana) were performed.

2.7. Statistical methods

The IBM SPSS statistical 23.0 software was used for the statistical
analysis. The compatibility of the data with normal distribution was
reviewed visually (probability plots and histograms) and through ana-
lytical methods (Kolmogorov-Simirnov/Shapiro-Wilk's test). The stu-
dent-t test was conducted to identify the difference between the groups,
while the paired sample-t test was conducted to determine the changes
within groups. Changes from baseline to after interventions were
computed for each outcome. The difference outcome is shown as “Δ” in

Table 3. Cohen's d effect size for each outcome was calculated for
student t-test and paired sample t-test, separately. Effect sizes were
shown in Tables 2 and 3. The “Δ” values compared with each outcome's
literally reported MCID values. The statistical significance level was
acknowledged as p < 0.05.

2.8. Sample size

Sample size was calculated from the GPower 3.0 analyses program.
Sample size estimations were done according to a study in terms of pain
severity [21]. To obtain 90% power at an alpha level of 0.05, sample
size was estimated as 31 patients in each group and total 62 patients.
Considering the possible drop out risks, 80 subjects were decided to
admit to the study.

3. Results

Although 80 patients participated to the study, 77 patients were
analyzed. In SG three patients could not complete the study due to
pregnancy, fracture and vertigo (Fig. 3). All participants had similar
data in terms of age, sex, and body mass index (p > 0.05, Table 1).
Pain intensity during activity, back-pain-related disability, and the pain
sub-scale of NHP were higher in SG at baseline. Within group analyses
showed that all outcome measures were improved after any exercise
program in comparison to the baseline except for the social isolation
sub-scale of NHP (p < 0.05) (Table 2).

There were no significant improvements in NHP sub-scale except for

Fig. 2. Yoga exercise, A–E: First-second week, E–H: Third-fourth week, H–L: Fifth-Sixth week.
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pain levels after treatment (p > 0.05). Between group analyses showed
that pain during activity improved in favor of YG, and disability im-
proved in favor of SG. The change between baseline and after treatment
is shown in Table 3. Pain during activity and performance had higher
effect size values in YG. The NHP sub-scales and total scores had similar
effect sizes for both groups (Table 3).

SG reached the MCID for ODI and pain intensity during the activity.
YG reached the MCID for both pain during activity and resting pain.
Both YG and SG reached the MCID for performance (Table 3).

4. Discussion

The aim of this study was to investigate and compare the short-term
effects of SE and yoga on disability, pain, performance, and QoL in
patients with NLBP. This study showed the following short-term ben-
efits at 6 weeks: both exercises improved outcome measures after
treatment compared to baseline according to the MCID, but YG had a
superior reduction in pain during the activity and improved

performance, while SG had superior improvements in disability.
A review article presented strong evidence that exercise therapy is

equally effective as conventional therapies, which include traction,
mobilization, hot-packs, massage, electrotherapy, ultrasound [22].
However, it is still unclear whether any exercise is better than the
others or which exercise is the best for subgroups of LBP. According to
LBP guidelines from Denmark, the UK, and the USA, exercise therapy is
prescribed for limited circumstances in acute LBP and it must be ap-
plied in a routine rehabilitation setting as a first step of therapy in CLBP
[8–10]. The European guideline for chronic NLBP states that in-
dividualized supervised exercise therapy is not superior to supervised
group exercise therapy [22]. With this background, exercises applied as
group intervention rather than individual sessions.

A review article suggests that in patients with chronic or recurring
LBP, motor control exercises are superior to general exercise, manual
therapy, and minimal intervention with regard to disability and pain
[23]. The management of lumbar segmental clinical instability is based
on motor control retraining and re-education programs involving pos-
tural control retraining and multifidus co-activation with segmental SE
[24]. The findings of a study indicated that SE provided therapeutic
benefits by increasing the muscle thickness and the function of the TA.
In another study, a 10-week exercise program provided significant
improvements in pain intensity, functional disability, and QoL in pa-
tients with clinical lumbar instability [3]. Similarly, disability levels
were decreased in favor of SE in the current study.

Yoga consists of breathing and relaxing exercises, but the treatment
mechanism has not been explained with certainty. It has been explained
to have both physical and psychological benefits that are gained
through breathing control and mental focusing. By improving pro-
prioceptive skills and body awareness for correct alignment and correct
posture, it decreases maladaptive stress and loading. By increasing
flexibility and strength, it relaxes paravertebral muscle spasms. It is

Fig. 3. Flow diagram.

Table 1
Baseline characteristics of participants according to yoga and stabilization
groups.

Yoga (n= 40) Stabilization (n= 37) pa

Age 44.25 ± 8.71 45.59 ± 12.32 0.28
BMI 26.57 ± 4.52 27.95 ± 5.72 0.33
Sex (n/%)
Female 33 (82.5) 29 (78.4) .64
Male 7 (17.5) 8 (21.6)

BMI: Body Mass Index, pa: Independent Sample T-Test for continuous variables
and the X2 test for categorical variables. Statistical significance level was as-
sumed at p < 0.05.
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emphasized that functional restoration and pain relief are gained by
performing body movements safely with sufficient flexibility and re-
laxation of the spinal muscles [25,26]. Higher pain relief during activity
was observed in YG in the current study. It is thought that maintaining
the right posture helped with relaxation of the lumbar muscles and
helps with daily activities. A reduction in pain during activity could
decreases disability levels and improves functioning by supporting
pain-free movement.

Studies on the effect of yoga on QoL are lacking. Goode et al. found
evidence that yoga is effective for both short and long-term pain in
patients with NCLBP, but there was uncertain evidence related to the
benefits on QoL and the effectiveness for acute LBP [27]. Nambi et al.
researched the effects of four weeks of yoga on QoL and found that yoga
improved health parameters related to QoL following six months after
the exercise was over [28]. They also reported improvement in QoL
related to pain relief and a reduction of days with limited activity. Patil
et al. researched the effects of yoga in nurses with CLBP and found

positive effects on physical, psychological, and social sub-scales of
health-related QoL [29]. They explained the reduction in pain and
disability by increases in flexibility of the spine in terms of the physical
activity item. They explained the reductions in stress, anxiety, and
depression by yoga acting like cognitive behavioral therapy that effects
social isolation in terms of psychological measures. In the current study,
pain -the sub-scale of NHPe was improved in favor of YG. It is thought
that yoga's breathing and relaxation exercises might have another me-
chanism for changing pain perception. Yoga have been known to help
pain control and improve pain management by decreasing stress, an-
xiety, and depression levels [21,30]. Yoga has an increasing effect on
the release of some hormones, such as serotonin, cortisol, dehy-
droepiandrosterone, and brain-derived neurotrophic factor, which is
necessary for physical health and the energy cycle and contributes to
the reduction of pain [31]. Patients with chronic pain had a good
capability of managing pain conditions or managing pain relief cogni-
tively after receiving a yoga intervention [32]. Yoga is known as a
body-mind collaboration and has a direct relationship between relaxing
tense muscles and meditation [33]. A review study suggested that pa-
tients with CLBP will benefit from exercise therapy by changing beha-
viors and beliefs related to LBP [34]. Although there was no assessment
related to beliefs and behaviors, both exercise therapies facilitate pa-
tient movement and might decrease fear avoidance beliefs. However,
there was no evidence regarding whether motor control exercises im-
proved QoL, and exercise studies that focus on frequency, dosage, or
subgroups of LBP are still lacking [31]. In contrast to this study, SE was
previously found to be more effective than yoga and hot-packs in terms
of general health status in patients with postural LBP [32]. They sug-
gested that SE focused on strengthening helped physical and mental
health. Because of the study targeted postural LBP conditions such as
hypermobility syndromes, the patients benefited more from SE than
other exercises. Different sample populations might have caused a dif-
ference between this study and the current study. To date, no MCID has
been reported for QoL, which assessed with NHP. Previous studies in-
cluding different exercise therapies reached lower NHP levels after
therapy in comparison to baseline. Although no superiority was de-
tected between yoga and SE, the current study's results are similar to
others in terms of improving QoL.

Park et al. compared yoga and a combined exercise program of yoga
and stabilization [35]. They found that the yoga-stabilization exercise
program was superior in terms of lumbar strength and postural control
ability. It is accepted that strengthening one's stabilizing muscles im-
proves spinal function and strength and decreases back pain [36]. A
review article also stated that unloaded movement-facilitation exercise
is superior to treatment without exercise in terms of pain relief and
functional restoration [37]. Both the yoga and SE used in the current
study are kinds of unloaded movement-facilitation exercises that use
only body weight. Core activation is provided during some yoga poses
[12], so in the current study, there was no group combining yoga and
SE.

Tekur et al. compared one week of intensive yoga therapy and a
control group and found that spinal mobility and disability increased in
favor of the yoga group [30]. Another study by same researcher showed
that seven days of yoga was superior to conventional physiotherapy
exercise in terms of pain, anxiety, depression, and spinal mobility [21].
Although both groups reached the MCID in pain and performance, only
the yoga group reached the MCID in resting pain, and only stabilization
group reached the MCID in functional restoration. This could be ex-
plained by the SE aiming to improve core muscles, which are actively
used during all daily living activities and directly affect function. Due to
the nature of yoga exercises, which aim to relax superficial and deep
muscles, it is not surprising that pain relief is obtained in resting and
activity.

A number of limitations were noted for this study. The major study
limitation is the assessor was not blinded to the groups. Some of the
patients did not want to join yoga classes because of religious concerns.

Table 2
Changes in outcome measures between and within groups.

Groups Before treatment After treatment pb

VASresting Yoga 2.92 ± 2.65 1.06 ± 1.44 <0.001
Stabilization 2.62 ± 2.23 1.76 ± 2.24 0.01
Effect size 0.12 0.37
pa value 0.79 0.24

VASactivity Yoga 5.76 ± 1.96 2.36 ± 2.09 <0.001
Stabilization 6.72 ± 2.02 3.78 ± 2.44 <0.001
Effect size 0.48 0.62
pa value 0.03 0.008

ODI Yoga 30.94 ± 16.74 18.41 ± 12.65 <0.001
Stabilization 39.67 ± 15.90 23.66 ± 16.56 <0.001
Effect size 0.53 0.35
pa value 0.01 0.23

Performance Yoga 4.39 ± 2.65 1.54 ± 1.84 <0.001
Stabilization 4.67 ± 3.46 2.60 ± 2.75 <0.001
Effect size 0.09 0.45
pa value 0.97 0.13

Nottingham
Health
Profile PA

Yoga 24.26 ± 18.28 13.09 ± 13.97 <0.001
Stabilization 30.84 ± 18.45 19.47 ± 16.08 <0.001
Effect size 0.35 0.42
pa value 0.15 0.06

P Yoga 37.45 ± 32.75 16.38 ± 21.54 <0.001
Stabilization 52.42 ± 32.78 30.68 ± 28.37 0.001
Effect size 0.45 0.56
pa value 0.04 0.01

S Yoga 23.03 ± 28.36 13.92 ± 19.61 0.005
Stabilization 35.11 ± 34.29 21.71 ± 25.81 0.005
Effect size 0.38 0.33
pa value 0.15 0.18

SI Yoga 13.53 ± 21.37 9.66 ± 20.60 0.59
Stabilization 15.13 ± 26.69 6.01 ± 14.99 0.01
Effect size 0.06 0.20
pa value 0.84 0.45

ER Yoga 25.59 ± 24.18 16.60 ± 22.41 0.002
Stabilization 26.13 ± 27.36 14.33 ± 20.89 0.002
Effect size 0.02 0.10
pa value 0.94 0.74

ES Yoga 40.96 ± 36.30 26.56 ± 31.42 <0.001
Stabilization 52.77 ± 38.53 30.97 ± 34.25 0.001
Effect size 0.31 0.34
pa value 0.15 0.55

Total score Yoga 164.85 ± 116.72 95.63 ± 102.15 <0.001
Stabilization 212.31 ± 133.34 123.31 ± 111.87 <0.001
Effect size 0.37 0.25
pa value 0.10 0.32

VAS: Visual Analog Scale, ODI: Oswestry Disability Index, PA: Physical abilities,
P: Pain, S: Sleep, SI: Social isolation, ER: Emotional reaction, ES: Energy.
*p < 0.05.

a p value between group difference in scores using Independent Sample T-
test.

b p value within group difference in baseline and after treatment scores using
Paired Sample T-test.
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The assessed outcome measures were planned to determine only the
effectiveness or superiority of the treatments in terms of pain, disability,
QoL, and performance. If the present study had set up interval assess-
ments about which treatment was more effective in a shorter time
frame, we could have had more discussion and richer results in terms of
the uncertainty of the results for the different exercise types.

5. Conclusion

Our findings indicate that yoga and stabilization exercise has su-
perior aspects on each other in terms of pain, disability, performance
and health related life quality. It is strongly advised to choose the best
exercise by addressing to patients’ most prominent problem.

Conflicts of interest

The authors declare that they do not have a conflict of interest.

Funding

This research did not receive any specific grant from funding
agencies in the public, commercial, or not-for-profit sectors.

Acknowledgements

The authors would like to thank Erkan Sümer MD, for referral to
participants to the physiotherapy.

Appendix A. Supplementary data

Supplementary data to this article can be found online at https://
doi.org/10.1016/j.ctcp.2019.02.004.

References

[1] D. Hoy, P. Brooks, F. Blyth, R. Buchbinder, The epidemiology of low back pain, Best
Pract. Res. Clin. Rheumatol. 24 (6) (2010) 769–781.

[2] M. Melloh, A. Elfering, T.R. Stanton, T. Barz, E. Aghayev, C. Röder, et al., Low back
pain risk factors associated with persistence, recurrence and delayed presentation,
J. Back Musculoskelet. Rehabil. 27 (3) (2014) 281–289.

[3] R. Puntumetakul, P. Areeudomwong, A. Emasithi, J. Yamauchi, Effect of 10-week
core stabilization exercise training and detraining on pain-related outcomes in
patients with clinical lumbar instability, Patient Prefer. Adherence 7 (2013) 1189.

[4] F.R. França, T.N. Burke, R.R. Caffaro, L.A. Ramos, A.P. Marques, Effects of muscular
stretching and segmental stabilization on functional disability and pain in patients
with chronic low back pain: a randomized, controlled trial, J. Manipulative Physiol.
Therapeut. 35 (4) (2012) 279–285.

[5] M. Gomes-Neto, J.M. Lopes, C.S. Conceição, A. Araujo, A. Brasileiro, C. Sousa, et al.,
Stabilization exercise compared to general exercises or manual therapy for the
management of low back pain: a systematic review and meta-analysis, Phys. Ther.

Sport 23 (2017) 136–142.
[6] M. van Middelkoop, S.M. Rubinstein, A.P. Verhagen, R.W. Ostelo, B.W. Koes,

M.W. van Tulder, Exercise therapy for chronic nonspecific low-back pain, Best
Pract. Res. Clin. Rheumatol. 24 (2) (2010) 193–204.

[7] L.S. Wieland, N. Skoetz, E. Manheimer, K. Pilkington, R. Vempati, B.M. Berman,
Yoga treatment for chronic non-specific low-back pain (Protocol), Cochrane
Database Syst. Rev. 7 (2013) CD010671.

[8] M.J. Stochkendahl, P. Kjaer, J. Hartvigsen, A. Kongsted, J. Aaboe, M. Andersen,
et al., National Clinical Guidelines for non-surgical treatment of patients with recent
onset low back pain or lumbar radiculopathy, Eur. Spine J. (2018) 1–16.

[9] A. Qaseem, T.J. Wilt, R.M. McLean, M.A. Forciea, Noninvasive treatments for acute,
subacute, and chronic low back pain: a clinical practice guideline from the
American College of Physicians, Ann. Intern. Med. 166 (7) (2017) 514–530.

[10] G.C.U. National, Low Back Pain and Sciatica in over 16s: Assessment and
Management, National Institute for Health and Care Excellence, UK, 2016.

[11] L.S. Wieland, N. Skoetz, K. Pilkington, R. Vempati, C.R. D'Adamo, B.M. Berman,
Yoga Treatment for Chronic Non‐specific Low Back Pain, The Cochrane Library,
2017.

[12] M. Ni, K. Mooney, K. Harriell, A. Balachandran, J. Signorile, Core muscle function
during specific yoga poses, Complement. Ther. Med. 22 (2) (2014) 235–243.

[13] R.W.J.G. Ostelo, R.A. Deyo, P. Stratford, G. Waddell, P. Croft, M. Von Korff, et al.,
Interpreting change scores for pain and functional status in low back pain: towards
international consensus regarding minimal important change, Spine 33 (1) (2008)
90–94.

[14] L.I. Strand, R. Moe-Nilssen, A.E. Ljunggren, Back Performance Scale for the as-
sessment of mobility-related activities in people with back pain, Phys. Ther. 82 (12)
(2002) 1213–1223.

[15] L.I. Strand, B. Anderson, H. Lygren, J.S. Skouen, R. Ostelo, L.H. Magnussen,
Responsiveness to change of 10 physical tests used for patients with back pain,
Phys. Ther. 91 (3) (2011) 404–415.

[16] A. Kücükdeveci, S. McKenna, S. Kutlay, Y. Gürsel, D. Whalley, T. Arasil, The de-
velopment and psychometric assessment of the Turkish version of the Nottingham
Health Profile, Int. J. Rehabil. Res. Internationale Zeitschrift fur
Rehabilitationsforschung Revue internationale de recherches de readaptation 23 (1)
(2000) 31–38.

[17] G.R. Norman, J.A. Sloan, K.W. Wyrwich, Interpretation of changes in health-related
quality of life: the remarkable universality of half a standard deviation, Med. Care
(2003) 582–592.

[18] E. Yakut, T. Düger, Ç. Öksüz, S. Yörükan, K. Üreten, D. Turan, et al., Validation of
the Turkish version of the Oswestry Disability Index for patients with low back pain,
Spine 29 (5) (2004) 581–585.

[19] J.C. Fairbank, P.B. Pynsent, The Oswestry disability index, Spine 25 (22) (2000)
2940–2953.

[20] M. Monticone, P. Baiardi, C. Vanti, S. Ferrari, P. Pillastrini, R. Mugnai, et al.,
Responsiveness of the Oswestry disability index and the roland Morris disability
questionnaire in Italian subjects with sub-acute and chronic low back pain, Eur.
Spine J. 21 (1) (2012) 122–129.

[21] P. Tekur, R. Nagarathna, S. Chametcha, A. Hankey, H. Nagendra, A comprehensive
yoga programs improves pain, anxiety and depression in chronic low back pain
patients more than exercise: an RCT, Complement. Ther. Med. 20 (3) (2012)
107–118.

[22] O. Airaksinen, J.I. Brox, C. Cedraschi, J. Hildebrandt, J. Klaber-Moffett, F. Kovacs,
et al., Chapter 4 European guidelines for the management of chronic nonspecific
low back pain, Eur. Spine J. 15 (2006) s192–s300.

[23] X.-Q. Wang, J.-J. Zheng, Z.-W. Yu, X. Bi, S.-J. Lou, J. Liu, et al., A meta-analysis of
core stability exercise versus general exercise for chronic low back pain, PLoS One 7
(12) (2012) e52082.

[24] Y. Javadian, H. Behtash, M. Akbari, M. Taghipour-Darzi, H. Zekavat, The effects of
stabilizing exercises on pain and disability of patients with lumbar segmental in-
stability, J. Back Musculoskelet. Rehabil. 25 (3) (2012) 149–155.

[25] L. Long, A. Huntley, E. Ernst, Which complementary and alternative therapies
benefit which conditions? A survey of the opinions of 223 professional organiza-
tions, Complement. Ther. Med. 9 (3) (2001) 178–185.

[26] Ö. Ülger, N.V. Yağlı, Effects of yoga on balance and gait properties in women with
musculoskeletal problems: a pilot study, Complement. Ther. Clin. Pract. 17 (1)
(2011) 13–15.

[27] A.P. Goode, R.R. Coeytaux, J. McDuffie, W. Duan-Porter, P. Sharma, H. Mennella,
et al., An evidence map of yoga for low back pain, Complement. Ther. Med. 25
(2016) 170–177.

[28] G.S. Nambi, D. Inbasekaran, R. Khuman, S. Devi, Changes in pain intensity and
health related quality of life with Iyengar yoga in nonspecific chronic low back
pain: a randomized controlled study, Int. J. Yoga 7 (1) (2014) 48.

[29] N.J. Patil, R. Nagaratna, P. Tekur, P. Manohar, H. Bhargav, D. Patil, A randomized
trial comparing effect of yoga and exercises on quality of life in among nursing
population with chronic low back pain, Int. J. Yoga 11 (3) (2018) 208.

[30] P. Tekur, C. Singphow, H.R. Nagendra, N. Raghuram, Effect of short-term intensive
yoga program on pain, functional disability and spinal flexibility in chronic low
back pain: a randomized control study, J. Alternative Compl. Med. 14 (6) (2008)
637–644.

[31] L.G. Macedo, C.G. Maher, J. Latimer, J.H. McAuley, Motor control exercise for
persistent, nonspecific low back pain: a systematic review, Phys. Ther. 89 (1)
(2009) 9–25.

[32] D. Chhabra, K. Mrityunjay, Comparison between dynamic muscular stabilization
technique (DMST), yoga therapy and hot packs in improving general health status
of postural low back pain patients, Int. J. Physiother. Res. 3 (2015) 1075–1080.

[33] S. Sorosky, S. Stilp, V. Akuthota, Yoga and pilates in the management of low back

Table 3
Computed changes of outcomes and effect size values according to groups.

Δ Yoga (n=40) Stabilization (n=37)

VASresting 1.85 ± 2.19 [0.84] 0.88 ± 2.89 [0.31]
VASactivity 3.40 ± 1.88 [1.80] 2.89 ± 2.28 [1.27]
ODI −12.31 ± 16.44 [0.75] −15.83 ± 14.61 [1.08]
Performance −2.76 ± 2.07 [1.33] −2.29 ± 2.18 [1.05]
Nottingham Health

Profile
PA

−10.88 ± 15.71 [0.69] −11.66 ± 16.16 [0.72]

P −20.77 ± 31.49 [0.66] −20.82 ± 33.70 [ 0.62]
S −9.01 ± 19.38 [0.47] −12.05 ± 22.63 [0.53]
SI −2.50 ± 16.99 [0.15] −10.02 ± 21.89 [0.46]
ER −8.52 ± 14.06 [0.61] −13.08 ± 22.71 [0.58]
ES −14.14 ± 22.54 [0.63] −23.29 ± 36.19 [0.59]
Total score −66.49 ± 71.51 [0.93] −90.68 ± 102.0 [0.64]

VAS: Visual Analog Scale, ODI: Oswestry Disability Index, PA: Physical abilities,
P: Pain, S: Sleep, SI: Social isolation, ER: Emotional reaction, ES: Energy,
Cohen's d effect size values was shown in “[ ]” brackets.

A. Demirel et al. Complementary Therapies in Clinical Practice 35 (2019) 102–108

107

https://doi.org/10.1016/j.ctcp.2019.02.004
https://doi.org/10.1016/j.ctcp.2019.02.004
http://refhub.elsevier.com/S1744-3881(18)30819-3/sref1
http://refhub.elsevier.com/S1744-3881(18)30819-3/sref1
http://refhub.elsevier.com/S1744-3881(18)30819-3/sref2
http://refhub.elsevier.com/S1744-3881(18)30819-3/sref2
http://refhub.elsevier.com/S1744-3881(18)30819-3/sref2
http://refhub.elsevier.com/S1744-3881(18)30819-3/sref3
http://refhub.elsevier.com/S1744-3881(18)30819-3/sref3
http://refhub.elsevier.com/S1744-3881(18)30819-3/sref3
http://refhub.elsevier.com/S1744-3881(18)30819-3/sref4
http://refhub.elsevier.com/S1744-3881(18)30819-3/sref4
http://refhub.elsevier.com/S1744-3881(18)30819-3/sref4
http://refhub.elsevier.com/S1744-3881(18)30819-3/sref4
http://refhub.elsevier.com/S1744-3881(18)30819-3/sref5
http://refhub.elsevier.com/S1744-3881(18)30819-3/sref5
http://refhub.elsevier.com/S1744-3881(18)30819-3/sref5
http://refhub.elsevier.com/S1744-3881(18)30819-3/sref5
http://refhub.elsevier.com/S1744-3881(18)30819-3/sref6
http://refhub.elsevier.com/S1744-3881(18)30819-3/sref6
http://refhub.elsevier.com/S1744-3881(18)30819-3/sref6
http://refhub.elsevier.com/S1744-3881(18)30819-3/sref7
http://refhub.elsevier.com/S1744-3881(18)30819-3/sref7
http://refhub.elsevier.com/S1744-3881(18)30819-3/sref7
http://refhub.elsevier.com/S1744-3881(18)30819-3/sref8
http://refhub.elsevier.com/S1744-3881(18)30819-3/sref8
http://refhub.elsevier.com/S1744-3881(18)30819-3/sref8
http://refhub.elsevier.com/S1744-3881(18)30819-3/sref9
http://refhub.elsevier.com/S1744-3881(18)30819-3/sref9
http://refhub.elsevier.com/S1744-3881(18)30819-3/sref9
http://refhub.elsevier.com/S1744-3881(18)30819-3/sref10
http://refhub.elsevier.com/S1744-3881(18)30819-3/sref10
http://refhub.elsevier.com/S1744-3881(18)30819-3/sref11
http://refhub.elsevier.com/S1744-3881(18)30819-3/sref11
http://refhub.elsevier.com/S1744-3881(18)30819-3/sref11
http://refhub.elsevier.com/S1744-3881(18)30819-3/sref12
http://refhub.elsevier.com/S1744-3881(18)30819-3/sref12
http://refhub.elsevier.com/S1744-3881(18)30819-3/sref13
http://refhub.elsevier.com/S1744-3881(18)30819-3/sref13
http://refhub.elsevier.com/S1744-3881(18)30819-3/sref13
http://refhub.elsevier.com/S1744-3881(18)30819-3/sref13
http://refhub.elsevier.com/S1744-3881(18)30819-3/sref14
http://refhub.elsevier.com/S1744-3881(18)30819-3/sref14
http://refhub.elsevier.com/S1744-3881(18)30819-3/sref14
http://refhub.elsevier.com/S1744-3881(18)30819-3/sref15
http://refhub.elsevier.com/S1744-3881(18)30819-3/sref15
http://refhub.elsevier.com/S1744-3881(18)30819-3/sref15
http://refhub.elsevier.com/S1744-3881(18)30819-3/sref16
http://refhub.elsevier.com/S1744-3881(18)30819-3/sref16
http://refhub.elsevier.com/S1744-3881(18)30819-3/sref16
http://refhub.elsevier.com/S1744-3881(18)30819-3/sref16
http://refhub.elsevier.com/S1744-3881(18)30819-3/sref16
http://refhub.elsevier.com/S1744-3881(18)30819-3/sref17
http://refhub.elsevier.com/S1744-3881(18)30819-3/sref17
http://refhub.elsevier.com/S1744-3881(18)30819-3/sref17
http://refhub.elsevier.com/S1744-3881(18)30819-3/sref18
http://refhub.elsevier.com/S1744-3881(18)30819-3/sref18
http://refhub.elsevier.com/S1744-3881(18)30819-3/sref18
http://refhub.elsevier.com/S1744-3881(18)30819-3/sref19
http://refhub.elsevier.com/S1744-3881(18)30819-3/sref19
http://refhub.elsevier.com/S1744-3881(18)30819-3/sref20
http://refhub.elsevier.com/S1744-3881(18)30819-3/sref20
http://refhub.elsevier.com/S1744-3881(18)30819-3/sref20
http://refhub.elsevier.com/S1744-3881(18)30819-3/sref20
http://refhub.elsevier.com/S1744-3881(18)30819-3/sref21
http://refhub.elsevier.com/S1744-3881(18)30819-3/sref21
http://refhub.elsevier.com/S1744-3881(18)30819-3/sref21
http://refhub.elsevier.com/S1744-3881(18)30819-3/sref21
http://refhub.elsevier.com/S1744-3881(18)30819-3/sref22
http://refhub.elsevier.com/S1744-3881(18)30819-3/sref22
http://refhub.elsevier.com/S1744-3881(18)30819-3/sref22
http://refhub.elsevier.com/S1744-3881(18)30819-3/sref23
http://refhub.elsevier.com/S1744-3881(18)30819-3/sref23
http://refhub.elsevier.com/S1744-3881(18)30819-3/sref23
http://refhub.elsevier.com/S1744-3881(18)30819-3/sref24
http://refhub.elsevier.com/S1744-3881(18)30819-3/sref24
http://refhub.elsevier.com/S1744-3881(18)30819-3/sref24
http://refhub.elsevier.com/S1744-3881(18)30819-3/sref25
http://refhub.elsevier.com/S1744-3881(18)30819-3/sref25
http://refhub.elsevier.com/S1744-3881(18)30819-3/sref25
http://refhub.elsevier.com/S1744-3881(18)30819-3/sref26
http://refhub.elsevier.com/S1744-3881(18)30819-3/sref26
http://refhub.elsevier.com/S1744-3881(18)30819-3/sref26
http://refhub.elsevier.com/S1744-3881(18)30819-3/sref27
http://refhub.elsevier.com/S1744-3881(18)30819-3/sref27
http://refhub.elsevier.com/S1744-3881(18)30819-3/sref27
http://refhub.elsevier.com/S1744-3881(18)30819-3/sref28
http://refhub.elsevier.com/S1744-3881(18)30819-3/sref28
http://refhub.elsevier.com/S1744-3881(18)30819-3/sref28
http://refhub.elsevier.com/S1744-3881(18)30819-3/sref29
http://refhub.elsevier.com/S1744-3881(18)30819-3/sref29
http://refhub.elsevier.com/S1744-3881(18)30819-3/sref29
http://refhub.elsevier.com/S1744-3881(18)30819-3/sref30
http://refhub.elsevier.com/S1744-3881(18)30819-3/sref30
http://refhub.elsevier.com/S1744-3881(18)30819-3/sref30
http://refhub.elsevier.com/S1744-3881(18)30819-3/sref30
http://refhub.elsevier.com/S1744-3881(18)30819-3/sref31
http://refhub.elsevier.com/S1744-3881(18)30819-3/sref31
http://refhub.elsevier.com/S1744-3881(18)30819-3/sref31
http://refhub.elsevier.com/S1744-3881(18)30819-3/sref32
http://refhub.elsevier.com/S1744-3881(18)30819-3/sref32
http://refhub.elsevier.com/S1744-3881(18)30819-3/sref32
http://refhub.elsevier.com/S1744-3881(18)30819-3/sref33


pain, Curr. Rev. Musculoskeletal Med. 1 (1) (2008) 39–47.
[34] J. Hayden, M.W. Van Tulder, A. Malmivaara, B.W. Koes, Exercise therapy for

treatment of non‐specific low back pain, Cochrane Database Syst. Rev. (3) (2005).
[35] H.-J. Park, Y.-K. Kim, S. Joo, Y. Hong, The effects of core-focused yoga and yoga-

stabilization combined exercise on isokinetic trunk strength and body balance, Ind.
J. Sci. Technol. 8 (33) (2015).

[36] K.P. Barr, M. Griggs, T. Cadby, Lumbar stabilization: core concepts and current
literature, Part 1, Am. J. Phys. Med. Rehab. 84 (6) (2005) 473–480.

[37] S.C. Slade, J.L. Keating, Unloaded movement facilitation exercise compared to no
exercise or alternative therapy on outcomes for people with nonspecific chronic low
back pain: a systematic review, J. Manipulative Physiol. Therapeut. 30 (4) (2007)
301–311.

A. Demirel et al. Complementary Therapies in Clinical Practice 35 (2019) 102–108

108

http://refhub.elsevier.com/S1744-3881(18)30819-3/sref33
http://refhub.elsevier.com/S1744-3881(18)30819-3/sref34
http://refhub.elsevier.com/S1744-3881(18)30819-3/sref34
http://refhub.elsevier.com/S1744-3881(18)30819-3/sref35
http://refhub.elsevier.com/S1744-3881(18)30819-3/sref35
http://refhub.elsevier.com/S1744-3881(18)30819-3/sref35
http://refhub.elsevier.com/S1744-3881(18)30819-3/sref36
http://refhub.elsevier.com/S1744-3881(18)30819-3/sref36
http://refhub.elsevier.com/S1744-3881(18)30819-3/sref37
http://refhub.elsevier.com/S1744-3881(18)30819-3/sref37
http://refhub.elsevier.com/S1744-3881(18)30819-3/sref37
http://refhub.elsevier.com/S1744-3881(18)30819-3/sref37

	Stabilization exercise versus yoga exercise in non-specific low back pain: Pain, disability, quality of life, performance: a randomized controlled trial
	Introduction
	Materials and methods
	Ethics statement
	Study design, participants and raters
	Outcomes
	Interventions
	Stabilization group (SG)
	Yoga group (YG)
	Statistical methods
	Sample size

	Results
	Discussion
	Conclusion
	Conflicts of interest
	Funding
	Acknowledgements
	Supplementary data
	References




