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Original article

Effectiveness of Yoga and educational intervention on disability, anxiety,
depression, and pain in people with CLBP: A randomized controlled trial
ABSTRACT

Objective: The current study investigates the effects of an 8-week yoga program with educational
intervention compared with an informational pamphlet on disability, anxiety, depression, and pain,
in people affected by chronic low back pain (CLBP).
Methods: Thirty individuals (age 34.2±4.52 yrs) with CLBP were randomly assigned into a Yoga
Group (YG, n=15) and a Pamphlet Group (PG, n=15). The YG participated in an 8-week (2 days
per week) yoga program which included education on spine anatomy/biomechanics and the
management of CLBP.
Main outcome measures: Monitoring response to intervention, the Oswestry Low Back Pain
Disability Questionnaire (ODI-I), Zung self-Rating Depression Scale (SDS), Zung Self-Rating
Anxiety Scale (SAS) and Numeric Rating Scale for Pain (NRS 0-10) were used to collect data.
Results: After intervention, the YG showed a significant decrease (p<0.05) in the mean score in all
assessed variables when compared with baseline data. In addition, statistically significant (p<0.05)
differences were observed among groups at the end of intervention in depression, anxiety, and pain,
but not in disability.
Conclusions: The yoga program and education together appear to be effective in reducing
depression and anxiety, which can affect perception of pain.

Keywords: psychological factors; emotions; patient-centered; pamphlet.
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1. Introduction
Low Back Pain is a pain syndrome in the lower back region and may be classified by
duration as acute (pain lasting less than 6 weeks), sub-chronic (6 to 12 weeks), or chronic (more
than 12 weeks; CLBP) [1,2]. CLBP is a common health problem, and is also considered to be one
of the most expensive medical conditions [3–6]. In 85% of cases of low back pain, diagnosis may
be sought in non-specific vertebral-mechanical disorders [7–9]. The complexity of the origin of
CLBP appears to be due to two main factors: a) mechanical-degenerative origin [10], evidenced by
a clinical instrumental examination [11] as well as functional impairments [12,13]; b) nonmechanical origin, including neuroplastic changes in the central nervous system at the supraspinal
level [14,15]. Growing evidence in the literature suggests that the symptomatology of CLBP can be
exacerbated by psychological and psychosocial factors [16,17,18]. Among these psychological and
psychosocial factors are the quality of life and personal emotions, which can influence posture and
body signal awareness [18–20] which can increase perception of pain [21,22].
Feuerstein and colleagues [23] studied the interaction between psychological factors (i.e.
general stress, perceived social climate, family and work environments, anxiety, depression, and
perceived pain) in individuals affected by CLBP compared with healthy individuals. The authors
observed that the CLBP group was characterized by a higher anxiety level and by depression, with
an unstable social environment (family conflict/control). The authors reported that family and work
environment data were more related to perceived pain than the general stress index, as well as that
good family organization and independence were associated with less depression and anxiety.
Hence, it appears that CLBP cannot be completely understood and managed without taking into
account psychological and psychosocial factors at the same time [24]
Boutevillain and colleagues [25] reported three main factors that influence the overall health
status of CLBP individuals: physical, psychological and socio-environmental. The authors observed
that physical activity was difficult for them to include in everyday life due to several aspects,
including psychological variables (i.e. motivation), socio-environmental variables (i.e. lack of
time), and, mainly, the existing pain. Interestingly, the authors found that supervision/monitoring
during physical activity had a great influence on patients’ adherence to intervention.
In this context, interesting interventions, such as yoga, have proved to play a major role in
reducing depression [26–28], anxiety [29,30], and stress [31] in adult individuals. Buttner and
colleagues [32] found that yoga intervention reduced stress and depression levels in postpartum
women affected by depression. Similarly, Streeter and colleagues [33] found that yoga intervention
improved mood and decreased anxiety in the experimental group compared to their control
counterparts, who only did walking exercise. In his longitudinal study, Brems [31] demonstrated
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that a 10-week yoga program (breathing, meditation, posture, for ≈90 minutes each session)
significantly reduced the stress level in both university staff and students.
Emerging evidence suggests that reduction of stress, anxiety, and depression can help
individuals with CLBP control and manage pain [34–36], and yoga intervention has been shown to
be one of the most effective in reducing pain [37–39]. However, the mechanisms that lie behind
these results are still unclear, and further research is needed. Chang and colleagues [40] suggested
that yoga exercises can affect the individual’s physical status and may stimulate the release of
several hormones responsible for body wellbeing and energy, such as serotonin, cortisol,
dehydroepiandrosterone, and the brain-derived neurotrophic factor [41,42]. As such, a possible
decrease in pain level may appear in response to this type of exercise [43].
With regard to yoga training intervention, researchers demonstrated that seven days of a
residential intensive yoga-based lifestyle program improved spinal flexibility in individuals with
CLBP [44]. Some studies reported similar results in elderly women (50-79 years old) [45] and men
[46]. Such intervention has also been demonstrated to reduce blood pressure and metabolic rate
during rest, and to increase heart rate variability [47], with amelioration of the degree of motivation
and psychological characteristics [48,49]. On the other hand, in order to improve the effectiveness
of yoga interventions, it is important to include effective education about the illness itself and how
to mentally manage it (i.e. patient education) [50–52].
Therefore, the purpose of this study was to investigate the role of a yoga program and
education intervention in reducing disability, anxiety, depression, and pain in people with CLBP.
We compared psychological outcomes with data from an informational pamphlet group based on
the Zung questionnaires in participants suffering from anxiety and depression. We applied a
particular yoga program, which included education on spine anatomy/biomechanics and the
management of CLBP, based on contemporary yoga practices, suited to CLBP subjects, and
including: a) static yoga posture to develop body awareness; b) short dynamic sequences to
coordinate movement with breathing; c) meditation to train exploration of feelings and thoughts
concerning the spine and basic anatomy/biomechanics.

2. Materials and methods
2.1. Participants
Thirty

individuals

(M=16;

F=14)

without

previous

experience

in

yoga/mindfulness/meditation practices participated in this study. They were randomly assigned to
an experimental or yoga group (YG: M=9, F=6; mean age: 33.6±4.30 yrs), or to a control group/
pamphlet group (PG: M=7, F=8; mean age: 34.7±4.83 yrs).
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Inclusion criteria were: (1) pervasive CLBP, (2) adult age (≥18 years old), (3) depression
and anxiety according to the Zung questionnaires. Exclusion criteria were: (1) acute low back pain
(including recent thoracic-lumbar trauma), (2) specific causes of low back pain (lumbar stenosis,
disc hernia, spinal deformity, fracture, spondylosis, osteoporosis of the spine), (3) current or
preexisting neurologic, oncologic, or psychiatric conditions (e.g. dementia, Parkinson’s disease,
congenital central nervous system malformations, multiple sclerosis, tumors, schizophrenia, head
trauma); (4) any previous experience in mindfulness, meditation, or yoga practice; (5) people with
recent cerebrovascular accidents and myocardial infarctions; (6) obesity. Eligible participants were
investigated for demographic and clinical characteristics (Table 1). Following intervention, yoga
classes were offered to all the participants.
Statistical power analysis was carried out to calculate the sample size. Results showed that
twelve subjects for each of two groups were required to achieve a statistical power of 80% (0.80), in
order to detect a small effect (d=0.30) when assessed by two-way repeated-measure analysis of
variance (ANOVA) with a significance level of 5% (0.05).

Table 1. Demographic and clinical data of all participants
Age: Mean (min;max)
Gender: male; female
Occupation
Employed
Self-employed
Domestic work
Non-employed
Education
Elementary school
Middle school
High school
University education
Pharmacological therapy for CLBP
Analgesic
Muscle relaxant
Both
Comorbidities
Physical/ Physiotherapy therapy
Sports
Smoking

34.2 (25; 42)
16; 14
20
4
4
2
0
3
8
19
12; 9
6; 7
8; 3
3; 2
NO
10; 5
12; 7
7; 9
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2.2. Procedures
2.2.1. Yoga program and educational intervention
The YG participated in an 8-week yoga training program, two days per week. All sessions
took place under the same conditions (room, light, and temperature ≈23°C) and with the same
expert. During the intervention, an expert in yoga – a ‘yoga teacher’ with substantial professional
experience in treating posture and back problems – monitored the training sessions.
Sessions included contemporary yoga practices suited to CLBP subjects, which included: a)
static yoga posture to develop body awareness; b) short dynamic sequences to coordinate movement
with breathing; c) non-yogic breathing exercises; d) education on spine anatomy/biomechanics and
the management of CLBP.
The Yoga program was based on: asanas – selected postures for participants with CLBP,
pranayama – a workout on the breathing experience and control, Yoga Nidra – a systematic method
to consciously induce physical, mental, and emotional relaxation, and Vipassana – a mindfulness
meditation from the Buddhist tradition. Each session lasted 75 minutes, and included:
•

10 minutes of education/instruction regarding the spine (biomechanical and breathing
mechanisms).

•

20 minutes of sitting on a chair or on a mat, relaxing, with eyes closed; exploring feelings
and aspects of the body contact and posture; focusing on breathing movement and
sensations. This exercise enables preparation for controlling emotions, as well as for
awareness and meditation.

•

30 minutes of performing a series of lying down, kneeling. and standing postures, including
stronger postures, balance work, and forward bends, before returning to the floor for a series
of supine postures.

•

10 minutes of lying-down posture, relaxing, and reducing breath frequency, in order to
manage emotional surges and increase deep internal awareness.

•

5 minutes of a discussion and suggestions.

2.2.2. Pamphlet program
The PG was not informed about the intervention group. Participants in the PG received a
pamphlet in which the vertebral spine and its biomechanical aspects were explained. This pamphlet
also contained images of the ergonomic use of the spine during daily life and sport/recreation, as
well as information on the correct way of carrying weight, correct body posture during work, and
5

adequate movement and body shape that should be adapted during standard, daily activities (e.g.
dressing, eating, and bathing). The breathing mechanism was also explained and it was
recommended to perform it at home during the same experimental period. Finally, twice per week,
the participants received a 2- or 3-page newsletter with a point-by-point summary of all the details
from the beginning of the research.

2.3.Measurement
Before and after the intervention, a psychological assessment was performed on all of the
participants. This assessment included a questionnaire related to anxiety and depression (Zung,
SAS; SDS), and a second questionnaire to evaluate back pain disability (Oswestry Low Back Pain
Disability). Participants from both the YG and PG received the second questionnaire at the same
session (the first meeting), so that they could evaluate pain through the NRS 0-10 scale. The postpsychological assessment was performed one week after the end of the study through an online
version of questionnaires.

Oswestry Low Back Pain Disability Questionnaire, ODI-I
ODI-I is a self-administered questionnaire to assess pain-related disability in persons with low back
pain [53]. It contains ten items related to: intensity of pain, personal care, lifting, walking, sitting,
standing, sleeping, sex life, social life, and traveling. The reliability, construct, and criterion validity
of the scores of Italian participants on the ODI-I have been well established in various samples of
adults [54]. The participants were asked to complete the ODI-I and give their answers based on the
statement they felt applied to them. Each question is scored on a scale of 0 (minimal disability) to 5
(severe disability). A maximum score of 50 was allowed. The score obtained by an individual
subject can be multiplied by 2, and this will provide a percentage score. Scores’ interpretation is as
follows: 0–20 = Minimal Disability; 21–40 = Moderate Disability; 41–60 = Severe Disability; 61–
80 = Crippling Back Pain; 81–100 = Participants who are either bed-bound or have an exaggeration
of their symptoms.

Zung Self-Rating Depression Scale, SDS
SDS is a short self-administered survey to quantify the status of depression in an individual [55].
There are 30 items on the scale that qualify the affective, psychological, and somatic symptoms
associated with depression. Each question is scored on a 4-point Likert scale: 1 (only a little of the
time) to 4 (most of the time). The total raw scores range from 20 to 80. The scores fall into four
6

categories: 20–44 = Normal Range; 45–59 = Mildly Depressed; 60–69 = Moderately Depressed; 70
and above = Severely Depressed.

Zung Self-Rating Anxiety Scale, SAS
SAS is a short self-report scale to measure an individual’s anxiety level [55]. Twenty items are
based on scoring in 4 groups of manifestation: cognitive, autonomic, motor, and central nervous
system symptoms. When answering the statements, the participants should indicate how much each
statement had applied to them within a period of one or two weeks prior to testing. Each question is
scored on a 4-point Likert scale: 1 (only a little of the time) to 4 (most of the time). The total raw
scores range from 20 to 80. The raw score consequently needs to be converted to an “Anxiety
Index”. Here, the clinical interpretation of one’s level of anxiety is as follows: 20–44 = Normal
Range; 45–59 = Mild to Moderate Anxiety Level; 60–74 = Marked to Severe Anxiety Level; 75-80
= Extreme Anxiety Level.

Numeric Rating Scale for Pain, NRS 0-10
This scale is based on a scale of 11 degrees (0-10), and identifies “0” as a total absence of pain and
“10” as the worst aspect of pain perceived [56]. The participant was asked to give a score of from 0
to 10 to describe his/her pain.

2.4. Ethical considerations
The participants reviewed and submitted their written consent on a form specifically
approved by the local Ethical Committee of the Institution. The local Scientific Committee
approved the entire study design which was conducted according to the principles expressed in the
Declaration of Helsinki.

2.5. Statistical analysis
All questionnaires were analyzed according to the scoring system established by the
guidelines. The changes in disability, depression, anxiety, and pain across the experiments were
analyzed with a two-way repeated-measure ANOVA with time (pre- and post-intervention) and
group (YG and PG) as factors, together with their interaction (time×group). Analysis of the data in
pre- and post-intervention between and within groups was performed through the Scheffe post-hoc
analysis of interaction effects when the ANOVA was significant. All data were reported as means
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(± SD). Statistical significance was designated at p< 0.05 for all comparisons. Statistical analyses
were carried out using Statistica software version 13.0 (Dell Inc., Round Rock, TX, USA).

3. Results
Results of the two-way repeated measures ANOVA with scores in regard to the
questionnaires’ values (mean± SD) for both groups are shown in Tables 2 and 3. The results
showed that the groups were not statistically different (p>0.05).
Large differences between groups were observed in Depression (F1,28=18.004, p<0.001;
ƞ2=0.391), with significant (p<0.05) time×group interaction (F1,28=6.008, P=0.021; ƞ2=0.177). The
post-hoc Scheffe test showed a statistically significant difference in the results between the
participants in the post-testing (YG and PG; p<0.001).
For Anxiety, the main effect for both the YG and PG was not significant (F1,28=1.091,
p=0.178; ƞ2=0.064), but for the time (F1,28=35.939, p<0.001; ƞ2=0.562) and time×group interaction
(F1,28=17.225, p<0.001; ƞ2=0.381) we observed significant (p<0.05) differences.
The results of the post-hoc Scheffe test showed that the differences between groups were
significant (p<0.001). In Disability there were statistically relevant main effects for time
(F1,28=10.486, p=0.003, ƞ2=0.272) and group (F1,28=4.237, p=0.049), ƞ2=0.131), but not for their
interaction (F1,28=2.203, p=0.149, ƞ2=0.073). Also, there was no significant difference between the
YG and PG in the post-testing. Finally, analysis of variance showed statistically significant
differences in Pain between the groups (F1,28=16.940, p<0.001; ƞ2=0.377), and between the
participants in the post-testing (YG and PG; p<0.001).
Table 2. Questionnaires results were analyzed using two-way repeated measures ANOVA between
participants regarding effects and interaction
Main effects
Time

Interaction
Group

F (p)

Time x Group

ƞ

F (p)

ƞ

F (p)

ƞ2

2

2

Disability

10.486 (0.003)

0.272

4.237 (0.049)

0.131

2.203 (0.149)

0.073

Depression

13.751 (0.001)

0.329

18.004 (0.000)

0.391

6.008 (0.021)

0.177

Anxiety

35.939 (0.000)

0.562

1.901 (0.178)

0.064

17.225 (0.000)

0.381

Pain

47.047 (0.000)

0.627

16.940 (0.000)

0.377

7.977 (0.009)

0.222

Legend: F – f test; p – significance; ƞ – effect size
2
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Table 3. Scheffe post-hoc test for comparing between and within the groups
PG (n=15)
pre-

post-

%

YG (n=15)
pre-

%

post3.65

8.4a

Disability

23.00 ± 2.83 22.13 ± 2.50

3.4

21.27 ± 4.77 18.93 ±

Depression

47.80 ± 2.18 47.13 ± 1.60

1.2

46.73 ± 1.53 43.47 ± 2.85**

6.9b

Anxiety

46.40 ± 1.24 45.60 ± 1.76

1.7

47.53 ± 2.13 43.13 ±

1.85*

9.1c

Pain

3.60 ± 0.63 2.93 ± 0.59

16.7

3.33 ± 0.82 1.73 ± 0.59**

44.0c

Legend: data presented as Mean ± Standard Deviations; % relative changes for both groups; * p < 0.01, **
p < 0.001 for Pamphlet/YG differences. ap < 0.05; bp < 0.01; c p < 0.001 for pre- and post- study.

4. Discussion
In order to demonstrate the efficacy of yoga intervention versus an educational program
based on pamphlets and a newsletter, we investigated two groups that were made up of individuals
with CLBP who exhibited symptoms of mild to moderate anxiety and mild depression, according to
the Zung questionnaires.
It has been well demonstrated that practicing yoga is an efficient intervention for decreasing
both anxiety [57] and depression [58]. According to yoga experts, the mind and body are a unique
entity and are considered to be an indivisible and interconnected unit [59]. This perspective is
currently accepted by neuroscientists and psychologists, and it describes the so-called “psychoneuro-endocrino-immunology” system interaction [20,60]. In fact, it has been claimed that
everything that can affect the mind, body perception, posture, and sensation can also stimulate the
body’s immune system [61,62].
To the best of scientific knowledge, the mind exists because the body exists, and a practice
that takes into account the body’s health, such as yoga [63], mindfulness [64], and other integrative
practices [19,20,65] have a deep effect not only on the mind and mood but on the emotions as
well. In particular, emotions are linked to pain [66], and these two conditions can provoke the socalled “kinesiophobia” that, in turn, may induce a hypervigilance in individuals suffering from this
phenomenon, increasing the perceived disability, anxiety, and even depression [67]. As such, any
intervention that helps individuals take care of their body and control hypervigilance can be
valuable for improving their well-being.
9

In addition, some studies have demonstrated that a strong relationship between the patient
and health-care monitoring is important for their well-being. Therefore, each patient can start to be
the protagonist of their own care pathway [68,69]. These patients would also have the opportunity
to communicate their own experience with pain and the disease in general [70].
We are convinced that a simple care plan that includes yoga exercises can have a great
potential effect on psychological characteristics. A strong relationship and an effective
collaboration between a yoga expert and the patient can ameliorate mind-body health. Indeed,
merely providing pamphlets, and asking a person to join a yoga plan without any weekly meetings
with a yoga trainer, can lead to non-adherence and feelings of loneliness. The slight improvement in
the average values of the questionnaires from the pre- to post- experimental period in the control
group can be explained by the fact that the individuals in the control group felt that someone was
taking care of them; however, the differences between the groups highlighted that an information
plan provided only through pamphlets was sufficient to ameliorate both back pain and
psychological symptoms.

5. Conclusion
In conclusion, yoga combined with education and instruction has a favorable effect,
compared to an informational pamphlet only, on individuals with CLBP. In fact, it appears that
yoga has the potential of improving many psychological characteristics in the experimental
populations. However, further rigorous, high-quality randomized controlled trials and evaluation of
the long-term effects are needed.
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