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Abstract

Back pain symptoms are one of prevailing disfunctions that determine lowering quality of life

and functioning in work environment becoming not only a health problem, but also a social

problem in developed countries.  In available  literature  yoga exercises are  more and more

indicated as a method of leveling low back pain. The aim of this pilot study was to assess the
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effectiveness of 8-week yoga exercises on quality of life and back pain symptoms by it’s

location  and  intensity  in  women  with  normal  and excessive  body weight.  Twenty  seven

women completed both surveys (preliminary and evaluation), and systematically took part in

yoga exercises for 8 weeks. The duration of a single yoga class was 45-60 minutes long. Yoga

exercise program required attending to a conducted yoga classes (ashtanga yoga, yin yoga,

hatha yoga, vinyasa yoga and yoga for hips and spine), at least twice a week for two months.

After 8 weeks 92,59% of participants of program declared noticeable reduce in back pain

intensity related to yoga exercises (including 22,22% of complete pain relief).  Pain in the

lumbar region of the spine was still dominating after 8 weeks (55,56%). It was observed that

the majority of the SF-36 health domains scores increased values after 8-week yoga program,

what  could  be  related  to  the  reduce  of  back  pain  intensity.  After  8-week  yoga  program

decrease  in  mean  values  of  body  mass  were  observed,  however  these  changes  were  not

statistically  significant.  Two-month  yoga  intervention  may  be  recommended  as  a

complementary physiotherapeutic method in low back pain treatment as well as to improve

the  quality  of  life  for  women.  The  relationship  between  yoga and  prevention  of  obesity

requires further research on larger group and the impact of obesity phenotypes is needed to be

investigated.
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Introduction

Back pain symptoms are one of prevailing dysfunction that determine lowering quality

of life and functioning in work environment becoming not only a health problem, but also a

social problem in developed countries [1]. In 2014, almost 50,5% of adult Poles declared pain

of the lumbosacral region and this problem was more frequent in women than men (54,4% vs

45,3%) [2]. The etiology of pain associated with tissues around the spine is diverse and may

be associated with traumatic spine injuries, postural defects, osteoarthritis, intervertebral disc

degenerations and lumbar spine instability [3, 4, 5]. Preferred health behaviors, as well as

work related and it’s movement monotony,  osteoarticular  system overloads,  not following

work ergonomics and inadequate rest are the factors predisposing an increased risk of back

pain symptoms [6, 7]. Negative relationship between sedentary lifestyle, low physical activity

and low back pain have been shown. These factors, additionally, are increasing the risk of
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obesity [8, 9], in which an increased incidence of complications in the musculoskeletal system

function and pain associated with those complications is observed [6, 7, 10, 11, 12, 13].

The occurrence of pain symptoms is associated with a decrease in the quality of life

[14]. The pain affects both aspects of physical and mental health as well as social health.

Therefore, the assessment of quality of life is an important tool for monitoring therapy and an

evaluation of it’s effectiveness, and at the same time allows holistic approach to health.

In available literature,  yoga exercises are more and more indicated as a method of

leveling low back pain [15, 16, 17]. The point of these exercises is the fact that yoga relatively

not  overloads  the  locomotor  system and is  well  tolerated  also  for  people  less  physically

active,  therefore  yoga  seems  to  be  a  suitable  alternative  to  physical  activity  [15,  17].

Furthermore,  yoga  exercises  have  a  multidimensional  effect  [18].  It  affects  not  only  the

physical  aspect,  improving  flexibility  and  joint  mobility,  hemodynamic  and  respiratory

parameters [16, 19, 20, 21], but also positively affects the mental aspect, lowering stress level,

increasing life satisfaction, enhancing well-being and self-esteem [22].

The aim of this pilot study was to assess the effectiveness of 8-week yoga exercises on

quality of life and back pain symptoms by it’s location and intensity in women with normal

and excessive body weight. 

Methods

Recruitment for the research was carried out through social media, offering residents

of Wrocław, Lubin and Polkowice participation in selected yoga classes (ashtanga yoga, yin

yoga, hatha yoga, vinyasa yoga and yoga for hips and spine), it’s purpose was to perform

positions, asanas, in order according to selected yoga type. Recommended series of positions,

based  on  alternating  spinal  flexion  and  extension,  were  performed  with  synchronized

breathing. Yoga program involved the participation of women who declared chronic lower

back pain symptoms and consulted their family doctor determining no yoga contraindications.

Yoga exercises was supervised by certified yoga teacher (Registered Yoga School RYS 300

by Yoga Alliance). Recruitment for yoga program and collecting preliminary surveys took

place  between  01.11.2017  and  14.11.2017.  Evaluation  surveys  were  collected  between

15.01.2018 and 28.01.2018 after 8 weeks of yoga exercises.

112  women  applied  in  the  initial  phase  of  the  study,  however,  only  27  women

completed both surveys (preliminary and evaluation), and systematically took part in yoga
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exercises for 8 weeks. The duration of a single yoga class was 45-60 minutes long. Each of

the 27 women exercised at least twice a week, at least once under yoga teacher supervision,

other exercises could be carried out individually.

Preliminary survey

The study included filling in two surveys. Measuring points were separated by two

month of yoga exercises period. Yoga exercise program required attending to a conducted

yoga classes (ashtanga yoga, yin yoga, hatha yoga, vinyasa yoga and yoga for hips and spine),

at least once a week for two months. The number of yoga units per week were maximum 5

sessions. Participants who attended to only one supervised class a week declared to exercise

individually.

The  preliminary  survey,  filled  before  yoga  intervention,  included  demographic,

administrative  data  and  lifestyle  elements  questionnaire  (i.e.  age,  education,  work

characteristics, drugs, diet, leisure activity), and was supplemented by pain rating scale VAS

(Visual  Analogue  Scale)  [23]  and  The  Quality  of  Life  Questionnaire  SF-36  (license  no.

QM041585). The quality of life tested by The SF-36 health survey was measured according to

eight domains: RE – role emotional, SF – social functioning, VT – vitality, MH – mental

health, GH – general health, PF – physical functioning, RP – role physical and BP – bodily

pain. The categories have been standardized according to the guidelines into two components:

MCS – mental health component score (RE, SF, VT and MH) and PCS – physical health

component score (GH, PF, RP and BP). The norm for standardized scores was 50.

Evaluation survey

The evaluation survey, filled after 8 weeks of yoga exercises, included questions about

potential changes in lifestyle elements, pain level according to VAS and quality of life (SF-

36).

Group characteristics

The mean age in the group of women was 31,48 years   10,98, the largest group

(51,85%) were women aged 18-28. Higher education (74%) prevailed in women group, the

others  declared  secondary  education.  70,37%  of  respondents  were  an  active  worker

(intellectual  job  or  physical  job  with  intellectual  elements).  Majority  (66,67%)  preferred
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mixed diet, eating 4 times a day. Similarly, majority (96,3%) declared eating between meals.

The participants preferred active leisure time activities (81,48%). The great number preferred,

among others walking, fitness or gym, swimming and cycling.

Women underwent  anthropometric  measurements  (body height,  body weight,  waist

and  hip  circumference)  before  and  after  yoga  program,  these  measurements  allowed  to

determine the values of BMI (Body Mass Index) defined as the body weight divided by the

square of the body height and WHR (Waist to Hip Ratio).

Statistics

Collected data was analyzed using IBM SPSS Statistics 24. The Kolmogorov-Smirnov

test  was used to  verify the  normality  of  the  results’  distribution,  while  the  t-test  and the

Wilcoxon Signed Rank test was used to assess differences between variables and Spearman

rank correlation was used to find correlation between variables, Statistical significance level

was p<0,05.

Results

Participation in the 8-week yoga program required back pain symptoms occurrence.

Women  underwent  the  back  pain  symptoms  characteristics  assessment.  Pain  could  be

described as a chronic or chronic with remission periods. The characteristics of pain in the

group  of  respondents  (before  yoga  program)  was  varied  (37,04%  chronic  pain,  62,96%

chronic  pain  with  remission  periods).  The  assessment  of  back  pain  location  allowed  to

conclude that the majority of participants had the pain in lumbar region of the spine (62,96%).

The others declared the pain in cervical region (14,81%), thoracic region (11,11%) and sacral

region (11,11%). Mean pain intensity, determined using the VAS scale, was 3,96 in the range

between 2 to 7. Yoga exercises affected significantly (Table 1) lowering the mean of pain

intensity of the whole group (p<0,001) to 2,87 (range 0 to 5) according to the VAS scale. A

detailed analysis of back pain intensity contributed to reveal the two women with increased

pain intensity after 8 weeks. Most of participants (92,59%) after 8 weeks of program, declared

noticeable  reduce  in  back  pain  intensity  related  to  yoga  exercises  (including  22,22% of

complete  pain relief).  Pain in the lumbar region of the spine was still  dominating after 8

weeks (55,56%).
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Table 1. Comparison of the back pain intensity according to the VAS scale pre and post 8-

week yoga program (Wilcoxon Signed Rank Test).

V
A

S
 p

os
t –

 V
A

S
 p

re Wilcoxon Signed Rank Test N Mean rank Sum of Ranks
Negative ranks 20a 12,40 248,00
Positive ranks 3b 9,33 28,00
Ties 4c

Total 27
a – VAS post < VAS pre

b – VAS post > VAS pre

c – VAS post = VAS pre

Z -3,409d

Asymp. Sig (2-tailed) 0,001
d – based on positive ranks

It was observed that the majority of the SF-36 health domains scores increased values

after 8-week yoga program, what could be related to the reduce of back pain intensity (Fig.1).

Before the 8-week yoga exercises majority of the mean values of health domains in women

group were below the norm, i.e.  50.  Particularly low value before the yoga program was

presented  in  BP  domain  (bodily  pain)  i.e.  43,79.  After  two  months  of  yoga  program

statistically significant positive change of the values was shown in almost all domains (SF –

social  functioning, p<0,003; VT – vitality,  p<0,001; MH – mental health,  p<0,003; GH –

general health, p<0,001; PF – physical functioning, p<0,049; RP – role physical, p<0,0001;

BP – bodily pain,  p<0,0001).  The value of  RE domain (role  emotional)  also showed the

positive change, however it was not statistically significant (p<0,181). The largest positive

change occurred in two domains BP (bodily pain) and VT (vitality). The changes in the values

are presented in the Figure 1. Table 2 and Table 3 present the level of significance in values

changes before and after yoga program, i.e. for PCS p<0,0001 and MCS p<0,004.
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Figure 1. The mean values of health domains by the SF-36 questionnaire before and after

yoga program (* - statistically significant)

Table 2. Wilcoxon Signed Rank Test for PCS score before and after yoga program

P
C

S
 p

os
t –

 P
C

S
 p

re Wilcoxon Signed Rank Test N Mean rank Sum of Ranks
Negative ranks 3a 3,67 11,00
Positive ranks 24b 15,29 367,00
Ties 0c

Total 27
a – PCS post < PCS pre

b – PCS post > PCS pre

c – PCS post = PCS pre

Z -4,276d

Asymp. Sig (2-tailed) 0,000
d – based on positive ranks

Table 3. Wilcoxon Signed Rank Test for MCS score before and after yoga program

M
C

S
 p

os
t –

 M
C

S
 p

re Wilcoxon Signed Rank Test N Mean rank Sum of Ranks
Negative ranks 6a 11,67 70,00
Positive ranks 21b 14,67 308,00
Ties 0c

Total 27
a – MCS post < MCS pre

b – MCS post > MCS pre

c – MCS post = MCS pre

Z -2,859d

Asymp. Sig (2-tailed) 0,004
d – based on positive ranks
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The evaluation of the anthropometric measurements showed lower values in women

group. After 8-week yoga program decrease in mean values of body mass (62,41 kg  9,37 vs

61,87 kg  9,9), WHR (0,8  0,07 vs 0,79  0,07) and BMI (22,33 kg/m2  2,70 vs 22,13

kg/m2  2,77) were observed, however these changes were not statistically significant. There

were no significant relationships between the changes of anthropometric indicators and the

age of women. The change in back pain intensity after yoga program in women group was

also not related to the age of participants. No statistically significant correlation between the

change of the VAS score and BMI or obesity phenotype by WHR was showed.

Discussion

The current scientific literature indicates the beneficial effects of yoga exercises on

health and as a non-invasive method supporting pharmacotherapy in disfunctions and chronic

diseases, including neurological disorders [24] and pain symptoms [25]. The positive impact

on disease entities such as hypertension, cancer and autoimmune diseases have been proven.

At the same time the positive effect on physical fitness was shown. Yoga is suggested as a

method lowering stress and it’s after-effects  in specific occupational  groups, e.g. soldiers,

regardless of age [26]. The changes in back pain intensity, location and character of pain in

the group before and after 8-week yoga program were assessed. It was shown that significant

decrease in the intensity of back pain according to the VAS scale occurred. Additionally, an

interview was used regarding the occurrence of back pain after yoga program. The majority of

women (92,59%) showed subjective decrease in back pain intensity.

However,  two  participants  reported  deterioration  of  back  pain  intensity.  This

phenomenon can be understood as a temporary increase in the intensity of back pain, that is

occurring  in relatively  small  number  of yoga participants.  Sherman and Tilbrook in their

researches confirmed this fact, both researches emphasize that yoga exercises as a therapy of

back pain is safe and possible deterioration is rare [15, 17]. In the study of Groessl et al.,

authors obtained similar results in positive impact on low back pain intensity. That research

included 10-week yoga exercises program in the group of women and men. In both of groups

the intensity of low back pain decreased, however better results were showed in women group

[27].  Other authors in their research compared the effects of yoga exercises program and

typical exercises used in low back pain treatment on the back pain intensity decrease and

improve of physical functioning. It was proven that yoga program was more beneficial [17].
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A similar conclusion occurred in the research comparing yoga and stretching. Results of that

study confirmed the comparable impact of both of these trainings on lowering low back pain

intensity [28].

In the group of women, 78% of them presented normal body weight. After 8-week

yoga exercises, this number increased to 85%, however, the difference in body mass index

(BMI) before and after program was not statistically significant.

Different results were showed in the research of Dhananjai et al., where statistically

significant reduction of body weight and decrease in BMI and WHR were caused by yoga

exercises [29]. The reason for this difference may be the number of yoga classes and the

number of participants. In that research the exercising program was much longer and lasted

180 days. As it was confirmed, after such period of yoga exercises, statistically significant

changes in anthropometric obesity indicators are noticeable [30, 31].

In our study correlation between body mass index (BMI) and the intensity of back pain

was not showed. In contrast, in the research of other authors the correlation between body

mass index and the intensity  of back pain was demonstrated.  The study of the American

population is an example, where obese and overweight people, with a higher BMI, were more

likely to develop higher level of back pain intensity [32]. In our study, the lack of a significant

relationship between BMI and back pain intensity could be related to relatively small number

of participants. This aspect requires further study.

Yoga exercises allow holistic approach to health, bringing positive effects not only in

physical but also in mental aspects. Chronic low back pain not only affects physical aspects of

health. It has been proven by Lame et al., that chronic pain is related to decrease in quality of

life,  in  particular,  in  mental  health  domain,  which  was  also  confirmed  in  this  research.

Decreased self-esteem, life satisfaction and motivation related to pain occurrence was showed

[14].  Thus,  the  influence  of  low back pain symptoms becomes a  visible  problem also in

professional, social and family life. To estimate the quality of life in this study used the SF-36

questionnaire, before and after exercising period. Two aspects of quality of life was studied,

physical and mental. Values below the norm, meaning decreased quality of life, were showed

in five out of eight domains before the yoga program (RP – role physical, BP – bodily pain,

SF – social functioning, RE – role emotional, MH – mental health). Four of above-mentioned

domains  are  equivalent  to determining health  as a lack of disability  and limitations.  This

means there are limitations related to low back pain in the group. The mean value in mental
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health component score (MCS) was below the norm (47,36), while the mean value of physical

health component score (PCS) was above the norm (51,24). This may be related to general

physical  activity  of women before yoga exercises.  After yoga exercises period,  a positive

change was showed in seven out of eight domains. Health component scores also increased

their value above the norm. This proves that there was a significant change in the quality of

life in women group after yoga exercises. Similar effects was noted by Smith et al., in that

study after 10-week yoga exercises the level of stress and anxiety decreased and there was a

positive change in the quality of life by the SF-36 questionnaire [33]. Mental aspect in yoga

exercises had been researched in other study. Reduction of anxiety and depression symptoms

as  a  result  of  yoga  exercises  was  proven  [29],  which  confirms  multidimensional  yoga

influence on health. There was a decrease in back pain intensity (improvement in physical

aspect),  increase  in  body awareness  and decrease  in  stress  level  (improvement  in  mental

aspect).

Physical activity has beneficial effect on health, however, not all forms of physical

activities have the same impact on lowering back pain intensity [34]. The positive impact of

yoga in this  aspect  was confirmed [15].  Positive impact  is  related to  the methodology of

executing  asanas,  positions  that  affect  progressive  increase  in  joints  mobility  and muscle

stretching. Positions are executed with alternating spinal flexion and extension [19, 35].

Majority  of  women who participated  in  our  research  preferred  active  leisure  time

activities. The most frequently declared activities were walking, fitness or gym, swimming

and  cycling.  Based  on  these  declarations,  it  can  be  said  that  the  group  of  women  were

physically  active.  This  could  affect  negatively  the  influence  of  yoga  exercises  on

anthropometric parameters modification.

Many studies have shown positive relations between physical activity and mental and

social health [22, 36]. Even low systematic physical activity positively affects the mood [37].

The preference to active leisure time activities is associated with an increase in quality of life,

which  is  caused by an increase  in  self-esteem [38].  Physical  effort  affects  the growth of

endogenous  opioid  secretion,  which  results  in  a  decrease  in  the  level  of  cortisol  and an

increase  in  the  level  of  serotonin  and  norepinephrine.  These  hormones  secreted  into  the

bloodstream have a direct effect on improving mood after exercises [39]. Therefore, yoga can

be treated as a stimulator of various healthy behaviors. This is confirmed by positive changes

in some elements of lifestyle declared by the participants of this research. More than half of
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them, after 8-week yoga program, declared positive changes in their diet. Despite the fact that

only a few of them have changed their diet into, associated with yoga, a vegetarian or vegan

diet, 51,85% of women declared to eat more healthily. Few women, who declared smoking

cigarettes reduced the number of cigarettes smoked per day. However, it is impossible to draw

any conclusions, because only 11,11% of participants declared smoking before 8-week yoga

exercises.

Conclusions

1. Two-month systematic yoga intervention significantly improved the quality of life of

women with back pain symptoms in all domains according to the SF-36 questionnaire.

2. Yoga intervention was a tool that effectively reduced the intensity of low back pain,

regardless of age, BMI and WHR in the group. 

3. The incidence of women’s excessive body weight decreased after two months of yoga

intervention, however, this change was not statistically significant.

4. Yoga exercises can be treated as a stimulator of healthy lifestyle.

General conclusion

Two-month yoga intervention may be recommended as a complementary physiotherapeutic

method in low back pain treatment as well as to improve the quality of life for women. The

relationship between yoga and prevention of obesity requires further research on larger group

and the impact of obesity phenotypes is needed to be investigated.
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