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Objective: Nonspecific low back pain (NSLBP) is experienced worldwide by many age groups. Yoga is recommended as an
exercise to reduce back pain and stress because it is a breathing exercise, posture, and meditation as key elements. The aim of this
study is to compare the effects of yoga and stabilization exercise on pain intensity, function, and depression.
Design: An open-label, parallel arm, randomized controlled trial
Methods: Twenty-four participants were allocated to the experimental and the control group in a ratio of 1:1. Yoga (experimental
group) and stabilization exercise (control group) were received twice a week for 6 weeks Participants were assessed at baseline
and post-intervention for pain intensity (numeric pain rating scale), function (Aberdeen low back pain scale, flexibility,and
strength), and depression (Beck depression inventory).
Results: When the experimental group (Yoga) and control group (stabilization exercise) were performed twice a week for 6
weeks, numeric pain rating scale, Aberdeen low back pain scale, and flexibility in post-intervention showed significant
improvement in both groups (P＜0.05), However, in all variables, the experimental group showed a positive benefit compared to
the control group (P＜0.05).
Conclusions: The results of this study show that yoga has more positive benefits compared to stabilization exercise in pain
intensity, function, and depression in individuals with NSLBP.
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Introduction
NSLBP is a chronic symptom that occurs in many
age groups worldwide [1], and the prevalence was
reported to be 39% across all age groups [2]. It is
considered to have various biological and behavioral
etiology [3], and it is a multidimensional disease that
combines psychosocial factors as well as physical
problems [4].
In the treatment guidelines for NSLBP, pharmacological
interventions, usual care, Tai Chi, Pilates, Yoga, psychological
therapy, and complex physical and psychological programs

are recommended [5, 6]. In the meta-analysis of low
back pain, it was reported that stabilization exercise
was more effective than general exercise for pain and
disability [7]. It has also been associated with high
cortisol levels in NSLBP [8], and it is used as a
biochemical marker to indicate low back pain when
cortisol levels are high [9, 10]. The positive effects of
yoga reported by Field et al. were mediated by
increased vagal activity and decreased cortisol [11].
Therefore, this study aims to compare the effects of
Yoga and stabilization exercise on pain, function, and
depression in NSLBP patients.
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and procedure according to the ethical standards of the
Declaration of Helsinki.

Methods
Study design
This study is an open-label, randomized controlled
trial conducted from February 17 to March 31, 2022.
It was conducted twice a week for 6 weeks of
intervention (Yoga and stabilization exercise) and two
evaluation sessions (baselines and post-intervention).
The primary outcome is pain (numeric pain rating
scale [NPRS]), and the secondary outcome is function
(Aberdeen low back pain scale [ABPS], flexibility, and
strength) and depression (Beck depression inventory
[BDI]).

Participants
Fifty-six potential participants with low back pain
were recruited through a bulletin board targeting
university students in their 20s attending H University,
Gwangyang, Republic of Korea. The selection and
exclusion criteria are as follows.
The inclusion criteria are as follows. Adult over 20
years of age; NSLBP; pain of mechanical origin; pain
predominantly in the lumbar region. The exclusion
criteria are as follows. Fractures; pain radiating to the
lower extremities; pain elsewhere; neurological problems;
history of surgery; and inability to understand study
guidelines [12].
Also, participants were explained about the purpose

Intervention
Intervention was performed for six weeks after
baselines, and the control group performed 50 minutes
of stabilization exercise twice per week, and the
experimental group performed 60 minutes of Yoga
program twice per week (Table 1).
All interventions in the experimental group and
control group are divided into warm-up main program,
and cool-down. The main program of the stabilization
exercise of the control group consists of bridge
exercise, chest lifts, bridge exercise (lift one leg), and
stationary bike exercise [7, 13]. Yoga in the
experimental group consisted of Vidalasana, Ardha
Matsyendrasana,
Bhujangasana,
Pascimottanasana,
Dhanurasana, Urdhva Dhanurasana, Matsyasana, and
Baddha Konasana [14, 15].

Outcomes
Pain intensity
Pain intensity was assessed using numeric pain
rating scale (NPRS). The NPRS is an 11-point scale,
consisting of 0 (no pain) to 10 (worst pain) points
[16], and the minimum clinically significant important
difference (MCID) was reported as 2 points [17].

Table 1. Stabilization exercises and Yoga program
Type (time)

Exercises

Warm-up (10min)
Stabilization
exercise

Yoga

Main program (30min)

static stetching exercise
bridge exercise

chest lifts

bridge exercise (lift one leg)

stationary bike exercise

Cool-dwon (10min)

dynamic stetching exercise

Warm-up (10min)

static stretching exercise

Main program (40min)

Cool-dwon (10min)

Vidalasana

Ardha Matsyendrasana

Bhujangasana

Pascimottanasana

Dhanurasana

Urdhva Dhanurasana

Matsyasana

Baddha Konasana

dynamic stetching exercise

Garbhasana

Savasana
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Function

depression (30 to 63) [12]. The reported MCID should
reduce the difference from baseline by 29.64% [23].

1) Aberdeen low back pain scale
ABPS is designed as a routinely asked questions for
patients with low back pain. The questionnaires
evaluate various living conditions such as pain level,
pain site and duration, analgesic use, placebo, number
of days in bed, sleep disturbance due to pain, daily
life, work, sex, and leisure [18, 19]. The reported
intraclass correlation coefficient (ICC) of ABPS is 0.88
[20].

2) Flexibility
To confirm the lumbar spine flexibility, the
participant’s trunk flexion test was performed. With
the sole of the feet as 0, a ruler measuring 25 cm
upwards and 30 cm downwards is vertically attached
to the surface, and the pariticipant stands on the
measuring table with both feet aligned with the heels,
toes about 5 cm apart, and then bend in front of your
torso, extend your fingertips over the ruler and write
＋(cm) below and －(cm) above. This was performed
twice in total to record the maximum value [21].

Sample size
A sample size calculator (G-power 3.1; HeinrichHeine-Universitä Düseldorf, Germany) was used to
estimate the sample size. In the study of Gatantino,
Bzdewka (24), the effect size was calculated based on
the difference in back-specific disability in the Yoga
group compared to the control group. The calculated
effect size (Cohen’s d) was 1.24, and when the two
groups and the power (1-β) were set to 0.80, 18
samples were required. A total of 24 participants were
enrolled in the study to account for dropouts.

Statistical analysis
This study used SPSS (SPSS 25.0, IBM, USA) for
all statistical analyzes. Paired t-test was performed to
determine the difference between baseline and
post-intervention,
and
analysis
of
covariance
(ANCOVA) was performed to compare statistical
significance between groups. The significance level (⍺
was 0.05. was set.

3) Strength
The maximum isometric strength is measured by
pulling the chain attached to the dynamometer using a
Takei back and leg dynamometer (5402-C, Takei,
Japin). It is a device that can be used conveniently to
measure the muscle strength of the back and lower
extremities, and the reported ICC is 0.97 [22].

Results
Of the 56 potential participants, 32 were excluded
and 24 participants were enrolled. All enrolled
participants completed the 6-week intervention without
dropouts (Figure 1). The general characteristics of the
registered participants are shown in Table 2, and there
was no significant difference in the homogeneity test.

Depression
Depression was measured using BDI. The BDI
consists of 21 items. Each item is scored on a scale of
0 to 3 (total score from 0 to 63). The BDI score
categories are no depression (0 to 9), mild depression
(10 to 16), moderate depression (17 to 29), and severe

Pain
Compared with the baseline, significant improvement
was found in both the Yoga group and the
stabilization exercise group in the post-intervention (P
＜0.05). In comparison of the two groups, the Yoga

Table 2. General Characteristics of Participants

(n＝24)

Groups

N

Age (years)

Sex (male/female)

Height (cm)

Weight (kg)

Control group

12

23.67±1.56

9/3

170.34±7.98

66.00±17.99

Experimental group

12

22.17±2.17

9/3

172.58±10.78

65.58±13.56

Values are presented as mean (standard deviation)
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Figure 1. The consolidated standards of reporting trials flow diagram.

group showed significant improvement compared to
the stabilization exercise group (P＜0.05)(Table 3).

Function
In ABPS, both the Yoga group and the stabilization
exercise group showed significant improvement in the
post-intervention compared with the baseline (P
＜0.05). In comparison of the two groups, the Yoga
group showed a significant improvement compared to
the stabilization exercise group (P＜0.05)(Table 3).
In flexibility, both the Yoga group and the
stabilization exercise group showed significant
improvement in the post-intervention compared to the
baseline (P＜0.05). In comparison of the two groups,
the Yoga group showed a significant improvement

compared to the stabilization exercise group (P＜0.05)
(Table 3).
In strength, there was no significant improvement in
both the Yoga group and the stabilization exercise
group in the post-intervention compared to the baseline
(P＞0.05). In comparison of the two groups, the Yoga
group showed a significant improvement compared to
the stabilization exercise group (P＜0.05)(Table 3).

Depression
In BDI, there was no significant improvement in
both the Yoga group and the stabilization exercise
group in the post-intervention compared to the baseline
(P＞0.05). In comparison of the two groups, the Yoga
group showed a significant improvement compared to
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Table 3. Post-intervention changes in pain, function, and depression
Baselines

NPRS
ABPS
Flexibility
Strength
BDI

Post-intervention

(n＝24)
t

F
*

Control group

3.75±0.75

2.75±0.75

4.69

Experimental group

3.50±0.67

1.17±1.40

6.57*

Control group

11.50±10.37

8.58±7.31

2.55*
*

Experimental group

6.83±5.70

2.33±3.11

3.39

Control group

7.46±8.85

10.72±8.88

－3.17*

Experimental group

7.57±6.54

14.48±5.37

－6.96*

Control group

99.96±36.41

95.06±33.77

1.63

Experimental group

69.79±32.97

99.13±28.54

－4.42

Control group

6.42±4.68

3.83±3.86

1.51

Experimental group

7.50±5.14

3.33±3.89

3.44

7.48*
11.78*
35.12*
21.45*
12.45*

Values are presented as mean (standard deviation).
ABPS: Aberdeen low back pain scale, BDI: beck depression inventory, NPRS: numeric pain rating scale.
*P＜0.05.

the stabilization exercise group (P＜0.05)(Table 3).

Discussion
In this study, the effect of the Yoga program on
NSLBP patients compared to the stabilization exercise
conventionally performed was compared. When
comparing the experimental group (Yoga) and the
control group (stabilization exercise) twice a week for
6 weeks in pain intensity (NPRS), function (ABPS,
flexibility, and strength), and depression (BDI),
compared to baseline, NPRS, ABPS, and flexibility in
post-intervention showed significant improvement in
both experimental group and control group (P＜0.05),
but strength and BDI did not show significant
improvement (P＞0.05). However, in all variables, the
experimental group showed a positive improvement
compared to the control group (P＜0.05).
Both the experimental group and the control group
showed positive improvement in NPRS, the primary
outcome measure, and the experimental group was
more effective than the control group. Considering that
the reported MCID was 2 points [17], the mean
difference of the control group showed an improvement
of 1.00 and the experimental group showed an
improvement of 2.33 points. Therefore, the Yoga
program had a clinically significant effect. According
to these results, even in the meta-analysis reported by

Cramer, Lauche (25), Yoga had strong evidence for
short-term and long-term pain control.
In ABPS, both groups showed significant
improvement, and the experimental group showed a
greater improvement compared to the control group. In
our results, Yoga showed significant improvement, but
reported meta-analyses as low evidence for
health-related quality of life and disability [25, 26]. In
another meta-analysis, it is reported as strong evidence
for multi-item functional outcomes [27], so more
studies are needed in the future.
In the results of flexibility, both groups showed
significant improvement, and the experimental group
showed a greater improvement. These results are also
consistent with the results of meta-analysis compared
with active control [28]. However, there was no
significant improvement in strength, but there was a
positive improvement in the experimental group
compared to the control group, which is consistent
with the results of previous studies showing
improvement in lower extremity muscle strength [29].
However, the fact that there was no significant
improvement is that 6 weeks of training might be a
relatively short intervention period for improving
muscle strength due to neurological adaptation [30].
Nevertheless, it is thought that static stretching-oriented
movements contributed to the more positive increase in
yoga compared to stabilization exercises [31].
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In the results of depression, the experimental group
showed positive improvement compared to the control
group, but there was no significant improvement in the
post-intervention for the baseline in both groups. The
baseline score was 6-7 in both groups. Since this is
within the normal range [12], it is considered a ceiling
effect. Also, a more significant difference was found
in the experimental group, but it was not a clinically
significant change when compared with the reported
MCID [23].
NSLBP is a complex syndrome in which a
nociceptive component and a neuropathic component
coexist [32]. In addition, an increase in cortisol levels
with increased stress is also associated with NSLBP
[32]. In other words, in order to control this mixed
pain, stress reduction, which is a characteristic of
Yoga, is closely related not only to the effect of
known physical activity [33]. Therefore, as in the
results of this study, yoga in physical activity for
NSLBP is considered to have some influence on not
only pain control of mechanical origin but also other
factors.
The limitations of this study are as follows.
Participants were limited to adults in their twenties; It
is difficult to generalize due to the small sample size;
The time taken between the interventions to be
compared is different; does not differentiate between
acute, subacute, and chronic; Since it is an open-label
trial, other bias can be considered.

Conclusion
The results of this study show that yoga has more
positive benefits compared to stabilization exercise in
pain intensity, function, and depression in individuals
with NSLBP. In further studies, variables that evaluate
physiological or psychosocial factors targeting a large
sample size are needed.

Conflicts of interest
The authors declare no conflict of interest.

Phys Ther Rehabil Sci 11(2)

References
1. Maher C, Underwood M, Buchbinder R. Non-specific low back pain. Lancet. 2017;389:736-47.
2. Hoy D, Bain C, Williams G, March L, Brooks P,
Blyth F, et al. A systematic review of the global
prevalence of low back pain. Arthritis Rheum.
2012;64:2028-37.
3. Deyo RA, Dworkin SF, Amtmann D, Andersson G,
Borenstein D, Carragee E, et al. Report of the NIH
Task Force on research standards for chronic low
back pain. Phys Ther. 2015;95:e1-e18.
4. Costa LdCM, Maher CG, McAuley JH, Hancock
MJ, Herbert RD, Refshauge KM, et al. Prognosis
for patients with chronic low back pain: inception
cohort study. Bmj. 2009;339.
5. Savigny P, Watson P, Underwood M. Early management of persistent non-specific low back pain: summary of NICE guidance. Bmj. 2009;338.
6. Pangarkar SS, Kang DG, Sandbrink F, Bevevino A,
Tillisch K, Konitzer L, et al. VA/DoD clinical practice guideline: diagnosis and treatment of low back
pain. J Gen Intern Med. 2019;34:2620-9.
7. Gomes-Neto M, Lopes JM, Conceição CS, Araujo
A, Brasileiro A, Sousa C, 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. 2017;23:136-42.
8. De Castro JBP, Lima VP, Dos Santos AOB, Da
GCPSM, De Oliveira JGM, Da Silva JNL, et al.
Correlation analysis between biochemical markers,
pain perception, low back functional disability, and
muscle strength in postmenopausal women with low
back pain. J Phys Educ Sport. 2020;20:24-30.
9. Eichler J, Rachinger-Adam B, Kraft E, Azad S. Efficacy
of biofeedback in patients with chronic low back
pain: Impact on pain intensity, psychological factors
and stress markers. Schmerz 2019;33:539-48.
10. Wren AA, Wright MA, Carson JW, Keefe FJ. Yoga
for persistent pain: new findings and directions for
an ancient practice. Pain. 2011;152:477.
11. Field T, Diego M, Hernandez-Reif M, Medina L,
Delgado J, Hernandez A. Yoga and massage therapy reduce prenatal depression and prematurity. J
Bodyw Mov Ther. 2012;16:204-9.

Song et al.: Effects of Yoga on Pain, Function, and Depression in Individuals with Nonspecific-Low Back Pain

12. Calvo-Lobo C, Fernández JMV, Becerro-deBengoa-Vallejo R, Losa-Iglesias ME, Rodriguez-Sanz
D, López PP, et al. Relationship of depression in
participants with nonspecific acute or subacute low
back pain and no-pain by age distribution. J Pain
Res. 2017;10:129.
13. Haladay DE, Miller SJ, Challis J, Denegar CR.
Quality of systematic reviews on specific spinal stabilization exercise for chronic low back pain. J
Orthop Sports Phys Ther. 2013;43:242-50.
14. Wieland LS, Skoetz N, Pilkington K, Vempati R,
D'Adamo CR, Berman BM. Yoga treatment for
chronic non‐pecific low back pain. Cochrane
Database Syst Rev. 2017.
15. Sorosky S, Stilp S, Akuthota V. Yoga and pilates in
the management of low back pain. Curr Rev
Musculoskelet Med. 2008;1:39-47.
16. Farrar JT, Young Jr JP, LaMoreaux L, Werth JL,
Poole RM. Clinical importance of changes in
chronic pain intensity measured on an 11-point numerical pain rating scale. Pain. 2001;94:149-58.
17. Childs JD, Piva SR, Fritz JM. Responsiveness of
the numeric pain rating scale in patients with low
back pain. Spine. 2005;30:1331-4.
18. Howyida S, Heba A, Abeer Y. Impact of
Application of Body Mechanic Principles on
Improving Low Back Pain among Female Workers
at Benha University. Am J Sci. 2011;7:457-67.
19. Ruta DA, Garratt AM, Wardlaw D, Russell IT.
Developing a valid and reliable measure of health
outcome for patients with low back pain. Spine.
1994;19:1887-96.
20. Ilhanli I, Guder N, Gul M, Arslan E, Celik C.
Cultural adaptation of the extended aberdeen spine
pain scale: A Turkish version study. Turk Neurosurg.
2017;27:99-103.
21. Hyangmi J, Yisoon K. Effects of Yoga Exercise on
Physical Flexibility and Perception of Posture
Management in Adolescents. Child Health Nurs
Res. 2006;12:96-103.
22. Dimundo F, Cole M, Blagrove RC, McAuley AB,
Till K, Hall M, et al. The anthropometric, physical,
and relative age characteristics of an English
Premiership rugby union academy. IJSC. 2021;1.
23. Masson SC, Tejani AM. Minimum clinically important differences identified for commonly used

24.

25.

26.

27.

28.

29.

30.
31.

32.

33.

171

depression rating scales. J Clin Epidemiol. 2013;
66:805-7.
Gatantino ML, Bzdewka TM, Eissler-Rnsso JL,
Holbrook ML, Mogck EP, Geigle P, et al. The impact of modified Hatha yoga on chronic low back
pain: a pilot study. Altern Ther Health Med.
2004;10.
Cramer H, Lauche R, Haller H, Dobos G. A systematic review and meta-analysis of yoga for low
back pain. Clin J Pain. 2013;29:450-60.
Goode AP, Coeytaux RR, McDuffie J, Duan-Porter
W, Sharma P, Mennella H, et al. An evidence map
of yoga for low back pain. Complement Ther Med.
2016;25:170-7.
Ward L, Stebbings S, Cherkin D, Baxter GD. Yoga
for functional ability, pain and psychosocial outcomes in musculoskeletal conditions: A systematic
review and meta‐nalysis. Musculoskelet Care.
2013;11:203-17.
Sivaramakrishnan D, Fitzsimons C, Kelly P, Ludwig
K, Mutrie N, Saunders DH, et al. The effects of
yoga compared to active and inactive controls on
physical function and health related quality of life
in older adults-systematic review and meta-analysis
of randomised controlled trials. Int J Behav Nutr
Phys Act. 2019;16:1-22.
Noradechanunt C, Worsley A, Groeller H. Thai
Yoga improves physical function and well-being in
older adults: A randomised controlled trial. J Sci
Med Sport. 2017;20:494-501.
Carroll TJ, Riek S, Carson RG. Neural adaptations
to resistance training. Sports Med. 2001;31:829-40.
Kokkonen J, Nelson AG, Eldredge C, Winchester
JB. Chronic static stretching improves exercise
performance. Med Sci Sports Exerc. 2007;39:1825.
Barros dos Santos AO, Pinto de Castro JB, Lima
VP, da Silva EB, de Souza Vale RG. Effects of
physical exercise on low back pain and cortisol levels: a systematic review with meta-analysis of
randomized controlled trials. Pain Manag.
2021;11:49-57.
Breedvelt JJ, Amanvermez Y, Harrer M, Karyotaki
E, Gilbody S, Bockting CL, et al. The effects of
meditation, yoga, and mindfulness on depression,
anxiety, and stress in tertiary education students: a
meta-analysis. Front Psychiatry. 2019;10:193.

