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CHAPTER-I 

INTRODUCTION 

This chapter includes the general introduction, problem statement, study objective, 

delimitations, limitations, hypothesis, definition, term explanation, and importance of the 

current investigation. 

1.1 General Introduction  

Lower back pain is one of the most usual public health problems. It is related to problems 

with the lumbosacral spine. It may also occur due to a herniated disc of the vertebral column, 

compressed nerve fibre, weakness of the muscles, dysfunction of the core organs of the pelvis 

and abdomen, strain of ligaments, and inflammation in bone and joint structure. In the present 

day, it is a world-threatening issue concerning health. ‘The Global Burden of Disease 2010’ 

study found that lower back pain had the highest rank in terms of disability in years lived 

with disability (YLD) and sixth place in disability-adjusted life years (DALYs) among the 

top ten diseases. The global point of manifestation of lower back pain was 9.4%, and in 1990, 

there were 58.2 million DALYs; by 2010, there were 83 million (Hoy et al., 2014). In 

Western countries like the USA, 10%–50% of people suffer from lower back pain, and 

similarly, one-year prevalence rates in adults range from 36% to 64% in non-western 

countries like Tibet, China, Turkey, Africa, etc. (Bindra S. 2015).  

Ankylosing spondylitis (AS) is a rheumatic disease characterized by chronic 

inflammatory back pain. It is a condition of impaired movement of the sacroiliac joint, spinal 

peripheral joint, and spine. The term ‘ankylos’ means to unite or grow together of vertebra; 

'spondylos'’ means vertebra; and ‘itis’ means inflammation. In the 2009 assessment of 

‘spondyloarthritis in international society’, spondyloarthritis is categorized into non-

radiographic axial and ankylosing spondylitis. Globally, around 39% of patients have chronic 

lower back pain due to inflammation of the lower spine (Hoy et al., 2014). The prevalence 

rate of AS is 1.4% globally. In Europe, 1.50 million people, and in Asia, 5 million people, 

suffer from ankylosing spondylitis
 

(Dean et al., 2014). According to Global Data's 

"Pharmaceutical Intelligence Centre," in India, the current estimated diagnosed prevalence of 

AS is 1.65 million. From now until 2028, it is expected to increase annually by 2.95% to 

reach 2.0 million (Edavalath M. 2010; Golder & Schachna, 2013; Dean, 2014). 



2 

 

Ankylosing Spondylitis (AS) is mostly affects the axial skeleton, namely the 

sacroiliac joints (SIJs), the spine, and the soft tissues that surround them. Shorten spinal 

mobility and inflammation on low back is common in AS patients. Peripheral joint arthritis in 

AS is correlated with the severity of the illness. On both sides of the SIJs, bone condensation 

and cartilage thinning are also seen. As the illness worsens, bony ankylosis of the SIJs and 

the lumbar spine joints—commonly referred to as the "bamboo spine"—may develop. 

Although it is rare at other sites, end-stage arthritis can occasionally occur in the hip joints, 

leading to ankylosis. Uveitis is a frequent condition of AS (Srivastava et al., 2023). 

    

                             Pic.1: X-ray of Spine                                Pic. 2: Inflammation areas in Spine 

Ankylosing spondylitis is also an autoimmune type of arthritis where the body attacks 

its healthy tissues. Research shows that 90% of people with AS have a major susceptibility to 

carrying the HLA-B27 gene, which is a category of proteins that mistakenly engulf healthy 

cells instead of foreign, harmful substances in the body's immune system. The rate of 

prevalence of this gene varies from place to place in the population (Tsui et al., 2014; Zaarour 

et al., 2021). Research studies indicate that there are no permanent solutions for autoimmune 

diseases, but symptoms can be managed through medication along with lifestyle management 

(Chandrashekara, 2012). In the pain pathway, afferent nerve fibres carry signals to the medial 

thalamus of the forebrain, including the somatosensory cortex. After recognizing the signals 

in the brain, they transmit signals through the descending pathway to the reflex organs via the 

spinal cord (Yam et al., 2018). The chronic sensation of pain affects other body systems, 

especially the endocrine system, which elevates the level of stress hormones. Vice versa, the 

persistent pain gets worse and elevated perception of pain as catastrophizing can also trigger 

a stress response, which frequently takes the form of anxiety and avoidance of stimuli that 

cause pain (Hannibal et al., 2014). The period of fatigue, sleep disturbance, and psychological 
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problems has increased in AS patients. Psychological distress promotes negative influences 

on quality of life and work productivity. 

Ankylosing Spondylitis is a category of sub type of arthritis that produces pain and 

stiffness in the spine. This enduring state is usually onset in the lower back. But it can also 

spread out to the neck or impairs joints in other parts of the body. "Ankylosis" means fused 

bones or other hard tissue. "Spondylitis" refers to inflammation of the vertebrae or spinal 

bones. Severe cases can leave the spine deformed. It restricts spinal mobility and increases 

functional disability. 

Ankylosing spondylitis is an arthritis-associated disease of the Spondyloarthritis 

(SpA) family. Among these patients with spondyloarthritis (SpA), non-radiographic axial 

SpA (nr-axSpA) and ankylosing spondylitis (AS) are the two most usual diseases. Axial SpA 

and peripheral SpA are two categories of diseases in the SpA family, with some patients 

exhibiting both. Axial SpA primarily affects the spine, while peripheral SpA affects joints, 

heels, and fingers (David, 2023). 

AS with radiological signs of sacroiliitis called "radiographic axial spondyloarthritis." 

The modified New York criterion has AS classified as primarily affecting men for a long 

time. The ratio of male female is primarily predicted 10:1 but later on literature reported the 

ratio has reduced to 3:1 (West, 1949; Kennedy et al., 1993). A recent study noted that the 

ratio is further decline to 1.03:1 by the end of 2016 (Baumberger, 2017). In this context, the 

prevalence AS cannot be estimated to criteria of sex differences of nr-axSpA (Sieper & 

Heijde, 2013). It occurs in the early twenties and rarely after 45 years of age (Edavalath, 

2010). 

Although the actual cause of AS is obscure, it is known to arise from a complex 

interaction between hereditary and environmental variables, much like other autoimmune 

illnesses. Research shows that 90 percent of people with AS have a major susceptibility to 

carrying the HLA-B27 gene. The rate of prevalence of this gene varies from place to place in 

the population (Tsui et al., 2014; Zaarour et al., 2021). Additionally, studies found that over 

100 gene loci were associated with AS, although they only took around 30% of AS heredity 

into account. Two prime agents i.e. Major Histocompatibility Antigen (MHC) class I allele 

HLA-B27 is predicted an association with AS; as a result, HLA-B27 is still the most familiar 

biomarker for the foreboding of AS, even though only 1-2% of populations have this variant. 

In addition, high levels of CRP and ESR are also found in the serum of patients with AS (Zhu 
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et al., 2019; Ranganathan et al., 2017). Ankylosing spondylitis influence other organs and 

quality of life of the patients through following symptoms of dactylitis ranged 25–50%, 

presence of uveitis ranged 25–40%, inflammatory bowel disease seen 26%, and 10% 

symptoms of psoriasis (Moon, 2014). 

1.1.2 Pathophysiology of Ankylosing Spondylitis 

The pathogenesis of AS is not clearly identified. Ankylosing spondylitis (AS) is a potentially 

disabling form of seronegative spondyloarthritis. Inflammatory spinal pain and spinal 

immobility are key symptoms of ankylosing spondylitis. The entheses, where a tendon, 

ligament, capsule, or fascia insertion is linked to the bone, are primarily affected by the 

condition. At the entheses, three processes are seen: the production of syndesmophytes, or 

spurs; bone degradation; and inflammation (enthesitis). Initially, enthesitis was thought to be 

the distinguishing feature of ankylosing spondylitis. The articular or joint tissues in the area 

are destroyed as the condition worsens. Through fusion, bone takes the place of both the old 

and new cartilage. This results in stiffness and immobility as well as fusion, or fusing, of the 

joint bones. Numerous pathophysiologies are thought to be the root causes of AS. Although 

tumor necrosis factor plays a significant role in mediating inflammatory processes, bone 

erosion and the development of syndesmophytes are not directly impacted by this pro-

inflammatory cytokine. The most important cause of AS is hypothesized to be genetic, HLA-

B27 gene encoding being considered as main culprit (Tam et al. 2010). It is perhaps interplay 

between the T-cell immune response and class I MHC molecule HLA-B27 and (Alberts et al., 

2002). The HLA B27 represents an antigen to the CD8+ T cells, and this in switch activates 

the immune system to onslaught the fibrocartilage or cartilage (Braun et al., 2000). Bacterial 

contaminations are also recommended to be triggering events in some cases, including 

greater production of IL10 (interleukin 10) by CD8+ T cells and low levels of TNFα and 

interferon (Trandem, et al 2011; Zhu et al., 2109). A meta-analysis study reported that 

deficiency of vitamin D may be connected to AS development (Cai et al., 2015).  The 

negative association between the vitamin D level and disease activity showed by ESR, C-

reactive protein (CRP) levels and BASDAI, (Pokhai, et al., 2015). Still, the cause of little 

amount of vitamin D levels in patients with AS still not clear. 

Biochemical substances are the vital processes occurring in living organisms. It helps 

the immune system which is supposed to fight against diseases.  Cytokines are small proteins 

that make up a part of the immunogenic and pathogenic recognition and response system in 

the human body. One of the immune system's reactions to infection and abnormal diseases 
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like autoimmunity is inflammation. The tiny protein cytokines that are generated by damaged 

or infected cells are intimately linked to the inflammatory response. Pro-inflammatory and 

anti-inflammatory cytokines are both recognized. Pro-inflammatory cytokines that contribute 

to the development of pathological pain include IL-1β, IL-6, and TNF-α. IL-4, IL-10, IL-11, 

IL-13, and interleukin (IL)-1 receptor antagonist are important anti-inflammatory cytokines. 

Pro-inflammatory cytokines are elevated during inflammatory irritation, while anti-

inflammatory cytokines are decreased. There is compelling evidence that some cytokines 

activate nociceptive sensory neurons directly, contributing to the development and 

maintenance of pathologic pain. Certain inflammatory cytokines are also complicated in 

nerve injury/inflammation raised central sensitization (Zhang et al., 2007). Neuropeptides, 

neuronal signalling molecules, are crucial for various brain functions, including pain relief, 

and are involved in communication between neurons. 

 Elevated levels of plasma CRP and IL-6 were found to predict factors for 

symptomatic lumbar osteoarthritis in post-menopausal women (Suyasa et al. 2018).  The 

association of CRP and chronic low back pain predicted but the act of CRP still not cleared 

yet (Ngaiho et al., 2019). Hashem et al., (2018) found that CRP was significantly correlated 

with ESR and body mass index (BMI) of patients with specific inflammatory back pain and 

non-specific low back pain. These patients have good responses to non-steroidal anti-

inflammatory drugs (NSAIDs) and have higher erythrocyte sedimentation rate (ESR)/C-

reactive protein (CRP) levels (Liao et al., 2011). The state of inflammation was detected 

through a high level of inflammatory markers such as C-reactive protein, interleukin 6, and 

tumor necrosis factor (Pearson et al., 2003). 

The inflammatory cytokines control their own negative feedback loop. Collectively, 

these loops may result in a decrease in anti-inflammatory cytokines and an increase in pro-

inflammatory cytokines.Cortisol has ability to decrease the pro-inflammation cytokines, 

which in turn reduce the inflammatory responses, contributing to various diseases (Tian et al. 

2014). High psychological demands can increase plasma cortisol levels, making muscles 

vulnerable to mechanical loads, and psychosocial factors may influence the consequences and 

prognosis of lower back pain (Hartvigsen et al., 2004). When depression and ankylosing 

spondylitis coexist, they might be seen as two symptom complexes that negatively impact 

one another. It is also interlinked with psychological variables including trait and state 

anxiety, sensitivity, somatosensory amplification, catastrophizing and dysfunctional stress 

coping. 
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Cortisol, a hormone synthesized from cholesterol in the adrenal cortex, regulates 

stress response and homeostasis, affecting metabolic, immune, and memory functions. The 

hypothalamus-pituitary-adrenal and sympathetic nervous system axis regulate cortisol levels, 

inhibiting pro-inflammatory cytokine secretion and promoting anti-inflammatory cytokine 

secretion. Cortisol resistance can lead to increased pro-inflammatory cytokines and decreased 

anti-inflammatory cytokines, contributing to various diseases (Tian et al., 2014). High 

psychological demands can increase plasma cortisol levels, making muscles vulnerable to 

mechanical loads, and psychosocial factors may influence the consequences and prognosis of 

lower back pain (Hartvigsen et al., 2004). CLBP, a stress factor, and depression can be 

considered symptom complexes that mutually negatively impact each other (Ellegaard, 

2012). Back pain is linked to psychological factors like internalizing, anxiety sensitivity, 

somatosensory amplification, catastrophizing, and dysfunctional stress coping (Kroner-

Herwig, 2017). A review of the epidemiologic literature has shown that several workplace 

psychosocial factors can affect work-related back and upper extremity disorders 

(Occupational Stress, 2001). Apart from the lower back pain other musculoskeletal pain is 

occurring (Fibromyalgia, carpal tunnel syndrome, tension neck Syndrome, thoracic outlet 

compression, rotator cuff tendonitis, trigger finger/thumb, epicondylitis, radial tunnel 

syndrome) may be improper secretion of biochemical substances.  

1.1.3 International Status:  

The global burden of disease (2010) study found that lower back pain has the highest rank in 

terms of disability in years lived with disability (YLD) and sixth place in disability-adjusted 

life years (DALYs) among the top ten diseases. The global point of prevalence of lower back 

pain was 9.4%, and DALYs rose from 58.2 million in 1990 to 83 million in 2010 (Hoy et al.). 

According to a report by the ICMR, the change in the rate of DALYs (disability-adjusted life 

years) in cases of lower back pain almost doubled in 1990 (1.2%) and 2016 (2.3%). 

Ankylosing spondylitis (AS) is one of the important, although uncommon, causes of low 

back pain. This disease occurs at a young age, below forty years, leading to significant pain, 

stiffness, and limitations of daily vocational as well as vocational activities, thus resulting in a 

loss of productivity and economic loss. Globally, around 39% of patients suffer from chronic 

low back pain due to inflammation of the lower spine, and globally, the prevalence rate is 

1.4%. The study indicates that the disease's uppermost prevalence is in North America, 

followed by Europe, Asia, Latin America, and Africa, with an adjusted estimate of 18/10000 

in the Asian population (Dean et al., 2014). 
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1.1.4 National Status:  

According to global reports on AS by Dean et al., currently estimated at 1.65 million, the 

diagnosed prevalence of AS in India is expected to increase at an annual growth rate of 

2.95% to 2.0 million by 2028. According to studies, AS affects men two to three times as 

frequently as it does women. It is usually diagnosed in people under 40, with symptoms 

appearing between the ages of 20 and 30. In India, one out of every 100 young individuals 

has an AS patient (Nokhla, 2021). One study found that in Kerala, five lakh people suffer 

from ankylosing spondylitis. Most patients with AS face significant challenges in diagnosis, 

with only 12% visiting a rheumatologist and 31% correctly diagnosed, often due to sedentary 

lifestyle, posture, pregnancy-induced pain, or mechanical injury (Reddy et al., 2020). 

1.1.5 Morbidity and Health Burden: 

Global age-standardized mortality rates (Global ASMAR) were 0.13 [0.11–0.14] deaths per 

million inhabitants of AS. In Indian young adults aged 20–30, AS affects 1 in 100 of the adult 

population (Fakih et al.). The patient and society are troubled by the acute and chronic 

clinical signs of ankylosing spondylitis (AS). The burden of the disease is amplified by extra-

articular exhibition comorbidities such as psoriasis, inflammatory bowel disease, and uveitis. 

Significant healthcare costs associated with prescription drugs and healthcare provider bills 

hurt societies and lower people's quality of life. 

1.1.6 What is Yoga? 

Yoga is a traditional ancient Indian art based on harmonizing the development of the body, 

mind, and spirit. Generally, people commonly mistake the actual ideology of yoga. Think that 

only some kinds of asana, or pranayama, are called yoga. Rather, it is a medium to control 

our lives or directed towards humanity. Yoga is a holistic practice that combines physical and 

mental exercises, promoting health, reduced greed, and efficient life management. Hatha 

yoga, a branch, focuses on physical and mental well-being through postures, breathing 

techniques, and meditation, resulting in a healthy body and mind. 

Yoga has two main aspects. The first is philosophical, and the other is a scientific 

aspect. In the context of philosophy, yoga aims to know the ultimate reality of life. According 

to the father of yoga, Darshana, Patanjali said that yoga is restraining the mind stuffs from 

pleasing various forms or vrittis, or modifications. Controlling the senses and mind is one of 
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the key principles of yoga. Other texts, like the Bhagabat Gita, describe yoga as equanimity 

of the mind and perfection in action. 

In a scientific sense, yoga is a systematic sequence of practices to achieve holistic 

health. Each part of yoga gives wholesome development to the human body. Swami 

Vivekananda mentioned in Raja Yoga that 'Yoga is not magic or asceticism but a scientific 

and practical way to empower the body, mind, and soul’. His commentary on the Patanjali 

yoga sutras is based on scientific principles. He showed that the practice of yoga was not only 

restricted to sadhakas or monks. It could be done anywhere and by any person to be healthier 

and build a good nation and well-being. Later on, hatha yogis unfolded the scientific reality. 

In the early twentieth century, Swami Kuvalayananda started scientific research on yoga and 

various systems of the human body. The studies found that yoga is a process of purification 

of not only the body, mind, and spirit but also beyond the spirit. Recent trends of yoga at the 

onset of health and fitness, but nowadays people are going to its core principles of 

spirituality.  

Sometimes we are misled, that yoga is purely a religious activity, but it is also an 

activity of self-realization beyond religion. Yoga, a tool for self-transformation, promotes an 

aware connection with oneself, the ultimate truth (connection of jivatma and paramatma). It 

can be practiced in various streams like bhakti, jnana, karma, raja yoga, tantra, mantra, 

kundalini, hatha, and laya yoga. All streams have their different ways to awaken these 

connections to supreme self. Disease, as described in the sutras of Patanjali, particularly in 

the nine antarayas, is said to impede spiritual practice, growth, and freedom from suffering 

(Stephens, 2017). Disease, as described in the sutras of Patanjali, particularly in the nine 

antarayas, is said to obstacles to spiritual practice, growth, and freedom from suffering 

(Stephens, 2017).  

1.1.7 Why Yoga? 

Yoga is an integrative and holistic approach to the development of every aspect of the health 

domain. Yoga practices are frequently employed as a preventative measure as opposed to a 

treatment for illness. It is a kind of preventive mind-body treatment that can assist in 

controlling various aspects of illness. Yogic practices emphasize controlling one's food, 

social attitudes, and personal habits to bring about positive changes in the entire metabolic 

process. They go beyond simple exercise regimens and abstinence. Since it takes a truly 

integrated approach to treat the individual as a whole, greater outcomes should be predicted 
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than from any other method that tends to prioritize a single disease presentation while 

neglecting other concurrent alterations that may also be present. 

Yoga is a body-mind medicine that offers a very simple, approachable, and useful 

manual for cultivating a vibrantly healthy body, mind, and spirit. It makes a huge 

contribution to human potential and healing. Doctors typically view illness as a malfunction 

of the physical apparatus and identify the source of the problem, but they may overlook a 

patient's mental, emotional, or behavioural issues. Although the theory is false, most medical 

researchers still use it as their guiding concept when conducting research.  

There are two approaches to treating disease: the first is identifying the contributing 

elements, eliminating them, and letting the body heal itself. The second is to support the body 

in its attempts to defeat the offenders and emerge triumphant after a valiant and successful 

battle. The body can successfully fend off the attacks of the offending substances because it 

possesses the innate ability to generate particular immunity. 

In yoga, the emphasis is on strengthening the body's and mind's natural defence 

mechanisms rather than addressing and eliminating personal offenses. To assist the body and 

mind in regaining homeostatic balance, illness treatment focuses on the development of these 

inner, inherent powers. By doing this, it draws particular attention to the different 

reconditioning and elimination processes that the body naturally engages in, i.e., 

strengthening one's ability to adapt and adjust. According to those viewpoints, yoga may be 

an anti-adverse medication to improve fitness and preserve patients' and the general public's 

natural physiological functioning balance.  

1.1.8 Yoga Techniques 

Yoga is a product of the perennial wisdom of India. It is a collection of varied practices and 

efforts reflecting an integrated way of living. Yogic techniques have the power to neutralize 

ill effects. The integrated lifestyle system is comprised of different distinctive practices, 

especially eight practices called Ashtanga yoga. Ashtanga means eight limbs of yoga. Yoga, 

as defined by Pantanjali in the Yoga Sutras, is an eight-limbed path containing of: yamas 

(ethical values), niyamas (moral adherences), asana (physical postures), pranayama (control 

of breathing), pratyhara (withdrawal of the senses), which are part of the external limbs 

(bahiranga yoga), and dharana (concentration), dhyana (meditation), and samadhi 

(enlightenment), which are part of the internal limbs (antaranga yoga) (Satchidananda, 2010). 

Generally, people start yoga with asana (physical postures) practice, but before that, all 
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elements of yamas (ethical restraints) and niyamas (moral conduct) need to be set. Each part 

of these limbs sets the ideal physical posture. 

The quality of mind state is crucial to healing any kind of disease. When the person 

set a positive mind-state, recover more quickly, whereas if the mind-state is negative, 

recovery rate may be delayed. Yoga has immense power to heal all catastrophic states of the 

mind that are directed toward the purity of the inner self. In this journey towards purity, 

human values such as honesty, tolerance, justice, self-control, compassion, freedom, etc. 

develop, which make an individual ideal not only for themselves but also for society and the 

nation as a whole. The paths of Jnana yoga, Karma yoga, Bhakti yoga, and Raja yoga lead to 

wisdom and proper spiritual development that make individuals understand real human 

values. The continuous practice of yoga restrains negative thoughts and builds healthy habits. 

Yoga promotes mental serenity, well-being, relaxation, self-confidence, efficiency, 

attentiveness, irritability reduction, and an optimistic outlook on life (Arora, 2008).  

Many people identifying yoga deals with asana, a part of exercises, regulation of 

breathing, or concentration of mind called as mediation, but these are the few components of 

yoga. The total text given importance to each components of yoga, including self-values 

social ethics, conscious breathing, meditation, lifestyle and pure diet, visualization, and the 

proper chanting, among many others. The first two limbs of Ashtanga yoga are very essential 

for preparing the soil for practicing asanas, pranayama, and so on, but most people generally 

skip that part. 

The therapeutic part of yoga, or “Yoga Chikitsa,” is a condition of physical and 

mental easiness, directly interlinked with spiritual well-being. In addition to treating illness, it 

also enables one to comprehend the fundamental reasons for disease, which contributes to the 

development of a positive state of health. As part of the patient's unique treatment plan, yoga 

therapy should ideally be a tailored, personalized, and holistic approach that considers the 

patient's family, support system, workplace, culture, and mental, physical, and spiritual 

health. A yoga practitioner may recommend particular breathing exercises (pranayamas), 

poses (asanas), or meditation for a patient who is depressed. They may also offer additional 

lifestyle recommendations, such as those related to moral principles, wholesome routines, 

self-esteem, etc. This type of treatment is entirely non-pharmacological, does not have the 

possible side effects of drugs, and can assist the patient long after their consultation with the 

doctor has ended (Stephens, 2017). 



11 

 

1.1.9 Physiological Changes through Yoga 

It is a common misconception that yoga is primarily about increasing flexibility. Hatha yoga 

(more bodily practice), increase muscle strength, bone rigidity that keeps right postural 

alignment, improve muscles endurance and balance. However, yoga also includes 

mindfulness-based practices like focused concentration, self-reflection, and meditation. Yoga 

is not limited to the treatment and prevention of conditions including hormone imbalances, 

diabetes, high blood pressure, menstrual disorders, and heart disease. It assists individuals in 

achieving a state of wellness in which they can comprehend the fundamental reason for their 

ailments. 

The influences of yoga posture on the human body are very wide-ranging and long-

lasting. The all body system like musculoskeletal, immune system, nervous system, 

respiratory, circulatory, and digestive systems are increased their work proficiency by regular 

yoga practice. Every bodily system is in harmony with every other system. After completing 

asanas, the body becomes more flexible and capable of adapting to changes in its 

surroundings. Asanas assist in bringing the sympathetic and parasympathetic nervous systems 

into equilibrium. Studies have demonstrated the wide-ranging and long-lasting effects of 

yoga on the human body. We are aware that every bodily system functions in unison with 

another. Every yoga technique has both broad and targeted effects. 

1.1.10 Musculoskeletal System 

Research on yoga has shown that practicing it enhances a practitioner's strength, dexterity, 

and musculoskeletal coordination. The majority of the poses used in yoga are isometric 

movements, which provide the muscles with a stretch that is optimally maintained. A series 

of asanas entails assuming a pose and then counter-posing, which calls for the coordinated 

action of antagonistic and synergistic muscles. This improves orthostatic tolerance and 

increases steadiness, strength, endurance, flexibility, and anaerobic power. The muscles and 

bones are loaded by the body's weight. This capacity extra load carrying improve strength the 

bones and prevents age associated weakness which a effective preventive measures of 

osteoporosis (Lu, 2016). Yoga is more effective than other modes of physical activity in 

recovering from work-related musculoskeletal disorders because of its more controlled nature 

and its positive effect on psychological stress and strain (Koneru et al., 2015). 

Yoga is effective non drug medicine for musculoskeletal pain in various professional 

working sectors like the hygiene profession (Monson, 2017), the jewelry industry (Biman et 
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al., 2021), professional computer users (Telles, et al., 2009), the nursing population in 

hospital settings (Patil, et al., 2018), home-office workers (Garcia et al., 2021), a metallurgic 

company (Ribas et al., 2021), etc. Yoga has been linked to reduce pain-related disability, 

improved flexibility, functional capacity, mobility, muscular strength, and quality of life in 

individuals with various musculoskeletal disorders (Pravalika et al., 2022). A meta-analysis 

study found that yoga may improve muscle strength, balance, and flexibility, i.e., physical 

fitness parameters, in elderly people (Shin, 2021). Yoga can alleviate pain by decreasing 

sympathetic activity, stress markers, reducing inflammatory response and increasing muscle 

strength, suppleness, and heart and lung capacity (Stephens, 2017; Batrakoulis, 2022). 

Through strengthening ligaments, muscles, and joints, as well as enhancing joint movement 

coordination, yoga seeks to revitalize the neuromuscular system (Deepeshwar et al., 2018; 

Balaji et al., 2012). 

1.1.11 Other Body Organ Systems: 

Empirical evidence from scientific studies demonstrates the profound influence of yoga and 

meditation on the nervous system's operation. In addition to helping practitioners relax, yoga 

also helps them become more attentive and develop other cognitive skills. The effects of yoga 

on sympathetic and parasympathetic regulation and circulation are a big part of the effects of 

a yoga practice. New research shows that the sympathetic nervous system is really important 

to the tolerance of stress. Some of the activities need to tolerate challenges to smoothly 

transition back to a more parasympathetic dominant state. Yogic activities are an excellent 

way to train these shifts in the nervous system. Pranayama activities, which involve 

stretching the lung tissue, cause slow-adapting receptors and hyperpolarizing currents to 

produce inhibitory signals. According to Jerath et al. (2006), reduced metabolism and 

parasympathetic dominance result from inhibitory impulses synchronizing brain neuronal 

elements from the cardiorespiratory region, which involves vagi or both branches of vagal 

nerves. According to a small-sample study, practicing yoga regularly improves psychological 

well-being and parasympathetic dominance during both phases of the menstrual cycle. This 

effect is likely caused by balancing the neuro-endocrine axis (Kanojia et al., 2013). Long-

term yoga practice diminishes sympathetic activity, improves parasympathetic activity, 

reduces stress, and prevents lifestyle-associated disorders in the future (Shobana et al., 2022). 

According to Madanmohan et al. (2008), both male and female volunteers who 

practice yoga for six weeks see a significant rise in respiratory pressure and endurance as 

well as a reduction in the sweating response. A study with a small sample reported that one-
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year yoga training improves the expansion of respiratory muscles and increases voluntary 

breath-holding time. The study also suggested that yoga can be used to prevent 

cardiovascular and respiratory diseases (Loganathan et al., 2019). Yoga practice significantly 

increased maximum expiratory pressure, inspiratory pressure, breath holding time after 

expiration, and breath-holding time after inspiration after 12 weeks (Madanmohan et al., 

1992). According to Joshi et al. (1992), practicing pranayama for six weeks improved 

ventilator functions. Daily practice of yoga by young students has been reported to improve 

their lung function and life patterns for people with exercise-induced Problems of 

bronchospasm can be induced by practicing yoga exercises (Thirupathi & Subramaniam, 

2016). 

In our contemporary society, the prevalence of lifestyle-related disorders like obesity, 

hypertension, and coronary artery disease is startlingly rising. A yogic way of living has 

gained prominence in the management and prevention of various illnesses. Persistent yoga 

practice mitigates the decline in cardiovascular functioning associated with aging 

(Bharshankar et al., 2003). Bernotiene et al. (2020) reported that 12 hatha yoga poses may 

help prevent strain on the cardiovascular system, and a longer RR interval may aid stress-

related health problems. A combination of physical pose (asana), breathing regulation 

(pranayama), and meditation has clinical benefits such as reducing intensity of cardiovascular 

diseases, morbidity, and rate of mortality, though there were some methodical drawbacks in 

those studies (Guddeti et al., 2019). Three months of a residential yoga practice along with a 

restricted vegetarian diet reduced body mass index, total serum and LDL cholesterol, 

fibrinogen, and blood pressure significantly (Schmidt et al., 1997; Chauhan et al., 2017). 

The body is successfully cleansed. Stress, poor eating habits, and unhealthy lifestyles 

all contribute to the removal of toxins. Yoga can help with age-related problems like 

sleeplessness and constipation. This suggests that seniors can incorporate yoga into their 

regular routine to help with constipation and sleep-related quality of life (Shree Ganesh et al., 

2021). The practice of yogasana can change the pattern of lifestyle, be effective against 

various digestive issues, and help improve the digestive system (Sneha, 2017). With constant 

practice, yoga can develop blood flow, inhibit constipation and bloating, and help with the 

controlling of chronic conditions like irritable bowel syndrome (IBS) and gastroeso phageal 

reflux disease (Kavuri et al., 2015; Kaswala et al., 2013). Lipid levels had improved 

following yoga instruction. It can be the result of elevated hepatic lipase and lipoprotein 

lipase at the cellular level, which influences lipoprotein metabolism and boosts adipose tissue 
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absorption of triglycerides (Delmonte, 1985). It's possible that greater insulin receptor 

expression in muscles due to muscular relaxation, growth, and better blood flow will boost 

muscle uptake of glucose and lower blood sugar levels (Chandratreya, 2012). The blood 

supply to the different interior organs is improved by the movement. Each asanas movements 

are beneficial to a certain organ, such as the liver, gall bladder, pancreas, etc. (E-Ryt, 2019). 

Scientific literature shows that yoga has many great ways to support the immune 

system. Towards the pathogens right now, the immune and lymphatic impacts of a yoga 

practice are precious modalities. Asana and pranayama positively act on lymphatic 

circulation through more specific movements to target the lymph nodes. Yoga most likely 

affects the hypothalamus and anterior pituitary systems via the cerebro-cortico-limbic 

pathways. Yoga prevents cellular immunity from being weakened and autonomic alterations 

and is beneficial for circulating levels of cytokines (Gopal et al., 2011). One review article 

shows yoga can be used as an additional intervention for people who are at risk of developing 

inflammatory disorders or who already have them. It takes longer to see consistent benefits 

from yoga practice, particularly with regard to circulating inflammatory markers (Falkenberg 

et al., 2018). In a pilot study on industrial workers who practiced yoga, found increment of 

anti-inflammatory cytokines and reduce pro-inflammatory cytokines (Rajbhoj et al., 2015). 

Yoga-based lifestyle appears a very effective alternative therapy which positively influence 

on metabolic risk variables (HDL, LDL, and cholesterol) as well as inflammatory indicators 

(CRP, IL-6, and TNF-alpha). 

1.1.12 What is Immunity? 

The body's defence system against pathogens such as viruses, bacteria, parasites, and tumor 

cells is the immune system, which is a vast network of cells, tissues, organs, and other 

materials. The main components of the immune system are white blood cells and lymph 

system organs and tissues, including the tonsils, spleen, lymph nodes, lymph arteries, and 

bone marrow. There are two categories of immunity- 1) innate immunity 2) acquired 

immunity. The previous interaction with the invader has no effect on the inherent immunity. 

It works against all without identifying the particular identities of the intruders. Four different 

forms of defensive barriers are considered to be part of innate immunity: inflammatory, 

phagocytic, or endocytic; physiologic (temperature, low pH, certain chemical mediators); and 

anatomic (skin, mucous membrane). Every antigen has a unique mechanism for specific or 

acquired immunity. Because a weapon meant for one invader won't work against another, it's 

referred to as a specialized weapon. Specific immunity displays four characteristic attributes: 
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antigen specificity, diversity, immunologic memory, and self- or non-self-identification. The 

specific immunity may be active or passive. Passive immunity occurs due to the transfer or 

introduction of antibodies from outside, e.g., the injection of serum containing specific 

antibodies. Active immunity is developed within the body by lymphocytes against antigens 

introduced into the body. It develops after infection by a microbe and the introduction of 

antigen by any means into the body. Active immunity, once developed in the body, is 

remembered by the concerned cells for a long time. The active immunity that is produced 

within the body is again of two types, depending on the nature of the invaders. These are 

called cell-mediated immunity (CMI) and humoral immunity (HI). In humoral immunity, 

antibodies are produced, but in cell-mediated immunity, the lymphocytes themselves act.  

1.1.13 Autoimmune Disease 

The immune system defends the body against illness and infection by combating foreign 

invaders like viruses, bacteria, and other microorganisms. When the immune system fails to 

distinguish between potentially harmful antigens and healthy tissue, it can lead to 

autoimmune disease. This ensues when the immune system erroneously marks its healthy 

cells inside organs and tissues due to a breakdown in immunologic tolerance to auto-reactive 

immune cells. Autoimmune illnesses have unclear causes. Predisposing variables related to 

infection, environment, or genetics are strongly linked to several autoimmune illnesses. 

Scientists have identified around 80 different forms of autoimmune disorders. They can 

impact practically any body part. For example type-1 diabetes and rheumatoid arthritis are 

conditions where the immune system attacks the pancreas and various body parts, including 

joints, lungs, and eyes (DiMeglio et al., 2018). Many different types of illnesses range from 

organ-specific, where T cells and antibodies respond to self-antigens found in a particular 

tissue, to systemic, which is characterized by reactivity to an antigen or antigens dispersed 

throughout the body tissues (Smith & Germolec, 1999). 

Autoimmune diseases primarily affect women. Roughly 80% of all patients diagnosed 

with autoimmune diseases are women (Invernizzi et al, 2009) A case report of 1481 patients 

from both rheumatologic and orthopedic units, found that the ratio of females getting affected 

with autoimmune diseases was high and the ratio of females: male was found to be 2.25:1. 

Almost 30 types of arthritis are reported, including rheumatoid arthritis (39%), fibromyalgia 

(13%), spondyloarthropathy (9%), systemic lupus erythematosus (6%), psoriatic arthritis 

(6%), Sjogren's syndrome (5%), reactive arthritis (5%), osteoarthritis (3%), and gout (3%) 
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(Prem Kumar et al., 2014). Autoimmune disorders tend to affect women in the time of period 

and pregnancy (Angum et al., 2020).  

1.1.14 Mechanisms of Autoimmune Diseases 

Multiple distinct events combine to form an autoimmune disease rather than a single, 

catastrophic event. Numerous theories have been put forth to explain how T-cells trigger the 

development of autoimmune diseases. A permissive genetic impact is crucial, but altered self-

reactivity can also result from other triggers, including bacterial, viral, or chemical insults. A 

mutation in the lymphocytes may cause altered cells to arise, which may then identify the 

host as alien and trigger the onset of autoimmunity. In the case of immunological regularity, 

power is compromised, and self-antigen acts strangely. Autoimmune disorders have three 

main stages. 1) Most patients in the early stages of the illness are not aware of any clinical 

symptoms (subclinical). 2) During the propagation phase, when tissue damage from cytokine 

synthesis and self-perpetuating inflammation is prevalent, patients present with clinical 

illness. 3) The resolution of autoimmune reactions occurs through the inhibition of the 

immune response or the activation of inhibitory pathways (Rosenblum et al., 2015).  

1.1.15 Association with Autoimmune Disorder 

The pathogenesis of autoimmune diseases is associated with three factors, i.e., genes, the 

immune system, and the environment in which the patient lives. The genes are 

predispositions or genetic susceptibilities. Several genome-wide connotation studies have 

recommended a part for numerous genetic polymorphisms in different autoimmune diseases 

(Zenewicz et al., 2010). The longest-standing and strongest relationships have been found 

with specific HLA alleles; nevertheless, the precise roles played by various HLA alleles in 

the growth of autoimmune illnesses remain unknown. Cytokine and cytokine receptor genetic 

polymorphisms are coupled to many different autoimmune diseases (Goris & Liston, 2012). 

Environmental factors, including toxic chemicals, dietary components, gut dysbiosis, and 

infections, account for nearly 70% of autoimmune diseases (Vojdani, et al., 2014). 

Through numerous research initiatives, ‘the National Institute of Environmental 

Health Sciences’ (NIEHS) and ‘the National Toxicology Program’ (NTP) are focusing on 

identifying the genetic and environmental roots of autoimmune illness. Their research 

demonstrates that: 
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• Sunlight is associated with autoimmune disease. According to Shah (2013), there 

could be a link between sun exposure and the onset of juvenile dermatomyositis, an 

autoimmune condition that causes skin rashes and muscular weakness. 

• Childhood poverty interconnected to rheumatoid arthritis in adulthood: childhood 

lower socioeconomic position and adult rheumatoid arthritis. The combined effect of 

both a personal and paternal history of smoking was equalled by the effects of a lower 

adult education level and a lower childhood socioeconomic position (Parks, 2013). 

• Agricultural chemicals and rheumatoid arthritis Meyer (2017) suggests that male farm 

labourers may get rheumatoid arthritis as a result of exposure to specific pesticides. 

• Organic mercury may trigger an autoimmune disease. According to an NIEHS study, 

methyl mercury exposure—even at levels typically regarded as safe—may be 

connected to the emergence of autoimmune antibodies in women who are fertile. 

According to Pollard (2019) these antibodies can cause autoimmune ailments such as 

multiple sclerosis, lupus, rheumatoid arthritis, and inflammatory bowel disease 

• Genetic issues in autoimmune muscle disease: The main hereditary threat factors for 

autoimmune muscle disease in Caucasian populations in Europe and the US have 

been found by NIEHS researchers (Miller, 2015). 

• Gene atmosphere interaction in rheumatoid arthritis: The workings of a gene-

environment interaction may help to explain why exposure to environmental toxins 

such as cigarette smoke increases the hereditary risk of rheumatoid arthritis (Fu, 

2018). 

• The part of nourishment in the progress of autoimmune disease In older populations, 

vitamin D may be crucial for preventing immunological dysfunction (Meier, 2016). 

Certain micronutrients in food may either make lupus symptoms better or worse. 

Strickland (2013). 

1.1.16 Current research on treatments in Ankylosing Spondylitis: 

1.1.16.1 Pharmacological Treatments: 

The judgement of AS is more often overdue 5-6 years from the onset. It has been commonly 

diagnosed through modified New York criteria, where the diagnosis of sacroiliitis requires 

MRI scans, which can reveal inflammation of the sacroiliac joint, but early detection is not 
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possible with X-ray exams. The progression of disease activity of ankylosing spondylitis 

differs from individual to individual. A few of them advance with significant impairment. 

Taking everything into account, the goals of treating AS are to reduce pain, improve physical 

function through events of regular living and effort, and postpone the structural deterioration 

that causes physical disabilities. Non-pharmacological and Pharmacological treatment both 

are effective for AS. In the pharmacological aspect, there are five types of medications 

commonly used to treat ankylosing spondylitis. These are non-steroidal anti-inflammatory 

drugs (NSAIDs), analgesics, biologics (TNF blockers and interleukin inhibitors, steroids, and 

Disease modifying ant rheumatic drugs (DMARDs) (Moon & Kim, 2014). NSAIDs and 

exercise are the first mark of dealing for patients with lively ankylosing spondylitis and on-

demand NSAIDs plus physical treatment in case of stable AS. Studies have reported that 

long-term use of NSAIDs to a higher risk of high blood pressure (Johnson, 1997; Ruschitzka 

et al., 2017). Other studies reported traditional NSAIDs are safe have no renal side effects 

and are better for gastrointestinal tolerability (2018). In certain clinical situations, DMARDs 

are advised as a second-line therapeutic option. Patients with peripheral symptoms can use 

NSAIDs with low doses of DMARDs. In case of symptoms of uveitis, inflammatory bowel 

disease (IBD) prefers monoclonal tnf inhibitor (TNFi) drugs; in some cases, TNFi with low 

doses of DMARDs is used.  In the case of patients with contraindications or no response to 

TNFi then patients are referred to 3rd line therapy called biologics drugs (TNF blockers and 

interleukin inhibitors) (Srivastava, 2023; Prem Kumar et al., 2014; Kalliopi et al., 2021). In 

case of significant mobility problems shown in the hip joint due to extreme joint damage then 

better treat surgery by replacement of the hip joint (Lin, 2019). 

1.1.16.2 Non-pharmacological treatment 

There are plentiful non-pharmacological managements have been found to ease AS-related 

stiffness and pain that increases axial and outlying joint suppleness. However, utmost of the 

revisions recommend that the long-term management of AS calls for a blend of 

pharmacological therapy along with physical therapy and psychosocial interventions. Any 

single therapy (either pharmacological or non-pharmacological) could not be sufficient to 

maintain the quality of life of AS patients. The primary challenge in managing AS is 

minimizing its impact on patients and the healthcare system, with supervised non-

pharmacological therapy potentially increasing exercise efficacy and resulting in quicker and 

longer-lasting improvement (Srivastava, 2023). 
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The security and efficacy of non-pharmacological intrusions show positive results in 

patients with Ankylosing Spondylitis. In terms of lowering pain, functional ability, and 

disease activity, supervised physical therapy is superior to standard care for those by 

ankylosing spondylitis. No significant developments were found between administered 

physiotherapy and household workout programs (Gravaldi, 2022). Patient education, 

appropriate medication, and consistent workouts are the foundations of Non-pharmacological 

management in AS (Braun et al., 2011). 

1.1.16.2.1. Physical therapy: 

Exercise to uphold or recover muscular forte is suggested to be comprised as portion of the 

physiotherapy program for AS patients (Ozgocmen et al. 2012; Brophy et al., 2013). Stiffness 

and condensed kinesis have been delineated as key features of AS. Multi-modal workout 

programs include elasticity mechanisms to their program. Chest wall mobility restricted due 

to skeletal ankylosis in the thoracic joints. Respiratory exercises, when combined with other 

exercises, can significantly enhance chest wall expansion and functional capacity. 

Respiratory exercises, when combined with other exercises, can significantly enhance chest 

wall expansion and functional capacity (Ince et al. 2006). 

1.1.16.2.2 Balneotherapy: 

Traditional physical therapy incorporates spa services called balneotherapy. It used to treat 

rheumatic illnesses since ancient times. A spa treatment that involves heat exposure can have 

the physiological effect of increasing tissue blood circulation. Exposure to heat accelerates 

the elimination of harmful substances from inflamed tissues and encourages the flow of new 

blood through them, both of which aid in tissue healing. 

1.1.16.2.3 Chiropractic therapy: 

Chiropractic therapy is an alternative medicine that focuses on diagnosing and treating 

musculoskeletal disorders, especially those related to the spine. Chiropractors use hands on 

manipulation and adjustments of the spine and other parts of the body to improve alignment, 

relieve pain, and enhance overall function. While some research suggests that chiropractic 

therapy may be beneficial for certain circumstances such as back pain, neckline pain, and 

headaches, its effectiveness can vary depending on the individual and the specific condition 

being treated. It's important for individuals considering chiropractic therapy to consult with a 

qualified healthcare provider to determine if it's an appropriate treatment option for their 
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specific needs. A 2015 publication reported, "Treatment Guidelines in Axial 

Spondyloarthritis," ‘the American College of Rheumatology’, ‘the Spondylitis Association of 

America’, and Spartan sturdily endorse in contradiction of by high-velocity shoves to operate 

the spine in patients with AS who have backbone osteoporosis or spinal amalgamation. 

Spinal manipulation is not recommended for patients with axial spondyloarthritis because of 

the possibility of undetected osteoporosis along with the adverse effects of adjusting joints 

that are actively inflamed. Rigorous caution should be taken before beginning chiropractic 

treatment for Axial Spondyloarthritis. 

1.1.16.2.4 Spa therapy: 

The spa offers a premium massage treatment used for relaxation and stress relief. It is the 

usage of water for remedial action by bathing in hot water. According to a small study, 

weekly group physical therapy and medication treatment are not as effective as a 3-week 

sequence of united spa-exercise rehabilitation (van Tubergen et al., 2005). Ciprian et al. 

(2013) found that individuals with AS receiving TNF inhibitor treatment showed a definite, 

long-lasting clinical improvement when spa therapy and physiotherapy were combined. 

1.1.16.2.5 Pilates:  

The benefits of Pilates training include increased core strength, longer and leaner muscles, 

improved mobility, balance, strength, flexibility, posture, and ease of movement. It also helps 

prevent injuries. A small sample RCT study found that 12 weeks of treatment with pilates 

exercise significantly improved the BASFI score, and after 24 weeks, a noteworthy alteration 

was found compared to the disease control group that explained the therapeutic worth of 

pilates to patients with AS (Altan, 2011). 

1.1.16.2.6 Tai chi:  

Tai chi stands a form of physical workout and easing based on Chinese philosophy 

that enhances mental and physical well-being. In a 40-patient controlled clinical experiment, 

it was discovered those eight weeks of home-based tai chi and 60 minutes of tai chi twice a 

week enhanced disease activity and flexibility in AS patients (Lee, 2008). Tai chi is a safe 

substitute exercise that can be used to lower illness action, increase spinal suppleness, and 

enhance fineness of lifecycle for patients with AS, according to the results of another RCT 

study (Cetin, 2020). 
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1.1.16.2.7 Massage:  

Massage therapy involves kneading, rubbing, tapping, and stroking the body's soft tissues. 

Massage therapy may aid in pain relief, relaxation, and stress reduction. It is evidenced that 

practice 11 months 7 massages across 28 days massage shows promise as a management for 

symptoms associated with AS (Chunco, 2011). Therapeutic massage shows promise as a 

treatment for signs related with AS. Another study shows massage has reduced the BASDAI 

and pain intensity of the lower back score of ankylosing spondylitis patients (Romanowski, 

2017). 

1.1.16.2.8 Swimming:  

Swimming is one of the precise forms of exercise that improves fitness, flexibility, and 

strength in a safe, low-impact environment. The right stroke and good techniques help to 

increase the spinal mobility of many people with axial SpA. The spine softly rotates while the 

entire body, including the neck, stays stretched. A study reported that water-based exercises 

produced better improvements in pain scores and quality of life for patients with AS than 

home-based exercise (Dundar, 2014). 

1.1.16.2.9 Lifestyle Management:  

Researchers have discovered that altering one's lifestyle can help control AS symptoms. 

Giving up smoking is preferable for respiratory problems. Walking and sitting with good 

posture can help avoid some of the postural issues associated with ankylosing spondylitis. For 

this, physical treatment can be helpful. Apply heat and cold. Heating pads can ease stiffness, 

and ice packs can help reduce edema. Showers and warm baths can also be beneficial. 

Consuming a balanced diet and an abundance of processed, fried, and high-fat meals in one's 

diet might exacerbate inflammation. Incorporate anti-inflammatory foods such as whole 

grains, fruits, and vegetables into your meals. Regular physical activity is beneficial to the 

entire body and can help maintain flexibility and reduce discomfort, in addition to the 

previously suggested exercises.  

1.1.16.2.10 Yoga: 

Both pharmaceutical and non-pharmacological therapies are used in the current management 

of AS. Drug therapy that reduces inflammation and relieves pain is provided by the 

pharmacological intervention. Research indicates that anti-inflammatory drugs and anti-

tumor necrosis factor alpha (anti-TNF) rehabilitation greatly lessen symptoms. But these 
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expensive medicines are associated with a complex hazard of cardiovascular sickness as well 

as other side effects. 

1.1.17 Yoga in Inflammatory Back Pain: 

Research on yoga for inflammatory back pain has shown promising results. Numerous 

studies have shown that yoga can assist people with inflammatory back pain diseases like 

ankylosing spondylitis feel less pain and perform better (Colgrove et al., 2020; H. Cho et al., 

2015). Yoga's combination of gentle stretching, strengthening, and relaxation techniques can 

help improve signs and recover the complete wellness for those suffering from inflammatory 

back pain. However, it's vital to discuss with a healthcare professional before starting any 

innovative exercise regimen, including yoga, especially for individuals with inflammatory 

conditions. 

1.1.18 Yoga in Rheumatoid Diseases:  

Yoga is beneficial for managing the symptoms of rheumatoid disease by improving 

flexibility, strength, and overall well-being. However, it's crucial to consult with a healthcare 

professional or a qualified yoga instructor who can tailor the practice to specific needs and 

limitations. Gentle and modified poses, along with breath work and relaxation techniques, 

can help alleviate the pain and stiffness associated with rheumatoid disease. Patients with RA 

may benefit from yoga in terms of improved grip strength, disease activity, and physical 

function. Nevertheless, the overall data indicated that yoga did not significantly improve RA 

patients' discomfort, painful joints, swollen joint count, or inflammatory cytokines (Ye X. et 

al., 2020; Puksic et al., 2021). 

1.1.19 How Yoga Can Help to Ankylosing Spondylitis Patients?  

In addition to medication therapy, non-pharmacological measures include physical activity 

(Regnaux et al., 2019; Tricás-Moreno et al., 2016; Millner et al., 2015), physiotherapy 

(Gravaldi, 2022), Tai Chi (Lee et al., 2007; Cetin et al., 2020), aquatic exercise (Karapolat, 

2009; Dundar, 2014), etc. have affirmative complementary effects on disease activity in AS 

controlling. Yoga possessed a multifaceted ways that promotes well living. It consists of 

mind-body exercises including yoga poses (asanas), breathing exercises (pranayamas), 

purification procedures (sudhhi kriyas), meditation (dhyana), and adhering to a yogic diet. 

Numerous studies have demonstrated the health advantages of yoga in a range of medical 

settings, with rheumatoid arthritis, anywhere it facilitates physical activity (Silva et al., 2021; 
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Ye et al., 2020), as an as an alternative to other non-drug therapies for chronic low back pain 

(Holtzman, 2013; Tilbrook, 2011; Cramer, 2013; Beggs, 2012), and multiple sclerosis 

(Cramer, 2014; Kimberly, 2022). Yoga has immune-modulation properties (Shah et al., 2022; 

Basu-Ray et al., 2022; Falkenberg, 2018). It enhances life quality and lowers systemic 

inflammation (Rajbhoj et al., 2016; Estevao et al., 2022). According to Dang and Sahay 

(1999), yoga enhances insulin sensitivity and boosts the livers and tissues' use and 

metabolism of glucose (Manjunatha, 2005). Yoga helps to prevent cardiovascular and 

respiratory diseases (Loganathan et al., 2019) and increase cardiorespiratory fitness (Sovova, 

2015). Previous research indicated that yoga lowers the cardiovascular risk profile by 

elevating parasympathetic activity and reducing the initiation of the hypothalamic-pituitary-

adrenal (HPA) and sympatho-adrenal system (Innes and Vincent, 2007). Neurotransmitters, 

hormones, and cytokines play bidirectional roles in connections between the central nervous 

system (Arora & Bhattacharjee 2008). Several papers depict the effectiveness of yoga on 

chronic mental disorders such as schizophrenia, stress, anxiety, depression, attention deficit 

hyperactivity disorder, and patients with functional disorders (Nagendra, 2013; 

Sathyanarayanan, 2019). Previous research indicated that yoga lowers the cardiovascular risk 

profile by elevating parasympathetic activity and reducing the initiation of the hypothalamic-

pituitary-adrenal (HPA) and sympatho-adrenal system (Singh et al., 2021). 

1.1.20 Research Evidence on Yoga for AS: 

Yoga is a scientific discipline that concentrates on physical health and mental well-being. In 

past studies, it was shown that yoga partake an important role to play in lowering spinal pain, 

but only in a biochemical aspect. Yoga is a therapeutic aspect that prevents and cures low 

back pain. It improves mental, bodily, and social states, which leads to better health, reduced 

materialism, and effective use of human existence. A branch of yoga called "hatha yoga" is 

concerned with both physical and mental health. Asanas, or physical postures, pranayama, or 

breathing exercises, and dhyana, or meditation, are some of its techniques. The creation of a 

sound, healthy body and mind is the ultimate goal. The patient's emotional condition affects 

how they perceive pain as well. A variety of non-pharmacologic methods may influence this. 

The use of various non-pharmacologic methods, such as yoga, meditation, and other 

practices, as supplemental therapy for various disease processes has gained popularity in 

recent years. Studies on people with rheumatoid arthritis exist. 

The outcomes of a recent meta-analysis state that “yoga may be beneficial for 

improving physical function, disease activity, and grip strength in patients with RA. 
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However, the balance of evidence showed that yoga had no significant effect on improving 

pain, tender joints, swollen joint count, and inflammatory cytokines in patients suffering from 

RA” (Ye X, 2020). In a recent small study of yoga in ankylosing spondylitis by Singh J et al., 

after two weeks, there was a noticeable improvement in both the symptom score and the 

analgesic medication score when compared to the baseline. Another study by Singh J et al. 

found significant improvements were observed in BASDAI, anxiety, and depression 

compared to baseline, as well as in BASDAI, BASFI, anxiety, and AS-QoL when equated to 

the control group afterward three months of online-based yoga intervention and medical care. 

1.1.21 Why Yoga is better for Ankylosing Spondylitis? 

Research studies indicate that there are no permanent solutions for autoimmune diseases, but 

symptoms can be managed through medication along with lifestyle management 

(Chandrashekara, 2012). In the pain pathway, afferent nerve fibers carry signals to the medial 

thalamus of the forebrain, including the somatosensory cortex. After recognizing the signals 

in the brain, they transmit signals through the descending pathway to the reflex organs via the 

spinal cord (Yam et al., 2018). The chronic sensation of pain affects other body systems, 

especially the endocrine system, which elevates the level of stress hormones. Vice versa, 

long-lasting pain-induced stress is triggered by a sharp insight of pain as catastrophizing, 

often resulting in fear and evasion of pain-provoking stimuli. (Hannibal et al., 2014). The 

period of fatigue, sleep disturbance, and psychological problems has increased in AS patients. 

Psychological strain exacerbates negative consequences on life satisfaction and productivity 

at work. 

A discipline of mind-body techniques is yoga. It includes exercises, breathing 

exercises, mindfulness exercises, relaxation exercises, and lifestyle management skills. It has 

a wide range of positive health impacts on both clinical and non-clinical populations. 

Numerous musculoskeletal issues, including osteoarthritis, neck discomfort, and back pain, 

are improved by this technique. For people with persistent low back pain, it works well to 

increase spinal flexibility, movement, and pain control. Yoga induces parasympathetic 

nervous activity that helps regulate the HPA axis for the production of stress hormones. It 

also inhibits the action of the hypoactive GABA system, which is associated with threat 

perception, emotional regulation, and the secretion of stress hormones. Control of stress 

hormones decreases pro-inflammatory cytokines while increasing anti-inflammatory 

cytokines. Yoga practice can benefit chronic inflammatory diseases like multiple sclerosis 



25 

 

and rheumatoid arthritis by reducing inflammation through F-Kβ down regulation. However, 

its effects on Aspergillosis patients have not been extensively studied. 

Yogic lifestyle patterns, i.e., ahar (yogic diet), bihar (yogic relaxation), achar 

(conduct), bichar (positive thinking), and byabahara (behavior), etc., can reduce the disease 

activity of patients. The components of yoga, i.e., asana, pranayama, kriya, and meditation, 

improve cell resistance and immunity in AS patients. Synchronized practices of body and 

mind are strictly followed in yoga practices, which are most of the time overlooked in 

physical therapy. Yoga works from the psyche level to the somatic level; in the case of AS, it 

is very necessary to have a positive mind set up to cope with the disease activities. Yoga 

practice is a combination of various non-pharmacologic therapies that have no side effects 

and are also cost-effective. Online yoga practices are also an innovative approach considering 

the feasibility of the patients, particularly during COVID-19 (Acar et al. 2022). 

Yoga is combination of philosophy, science, and art that are ingrained in India. It is 

not a religious practice; it is a way of practicing self-realization that leads in the direction of 

the higher self. Swami Vivekananda, in his commentary on the Patanjali Yoga Sutra, said that 

yoga is the limiting of mind-stuff from pleasing various mal-thought waves (Vrittis). The 

controls of mind activities not only wield towards spiritual development but also develop 

human personality by fostering both physical wellbeing and mental happiness. The 

components of yoga are a mind-body-spiritual alternative and a complementary, affordable 

medicine for various chronic health conditions. Ashtanga yoga's eight limbs serve as a guide 

for moral behavior, self-discipline, and the development of moral values for leading an 

expressive and determined life. Ashtanga yoga focuses on health and recognizing the inner 

side of one's entity in every area of the practice. While any one of the eight limbs can be 

utilized independently, using them all at once improves the patient's worth of life. A yogic 

lifestyle may be a coping strategy to control negative thoughts of pain, reduce the worst 

possessions, and progress the value of life of patients with back pain. The study focused not 

only on yogic lifestyle management for AS patients but also on other lifestyle-related 

disorders that can be managed, which build a healthy society and increase productivity. From 

that perspective, investigators were aiming to find out the efficacy of an integrated approach 

to a yoga practice rehabilitation program in improving the quality of life among individual 

with ankylosing spondylitis. 
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1.2 Statement of the Problem:   

Research studies indicate that there are no permanent solutions for AS but symptoms can be 

managed through medication along with lifestyle management. Numerous studies have 

shown that yoga is beneficial for a range of medical issues like mechanical back pain, 

rheumatoid arthritis, and fibromyalgia but very little evidence in AS. On the other hand 

practice of yoga has no side effects as well cost-effective. So the problem is accordingly 

stated as -“Influence of Yogic Practices on Patients with Ankylosing Spondylitis”. 

1.3 Objectives of the Study: 

1. To find out the effect of yoga on selected disease activity and functional index, 

inflammatory markers, blood count, general health, psychological and HRQoL 

variables in patients with AS.  

2. To compare the effect of Yogic Practices on Patients with Ankylosing Spondylitis 

between yoga practices group (medicine with yoga practice) and control group 

(medicine with conventional exercise) with respect to selected disease activity and 

functional index, inflammatory markers, blood count, general health, psychological 

and HRQoL variables.  

3. To comparison of the changes between the yoga and control groups at pre- test weeks 

and at post 12 week test and 12 weeks and at post 24 week test selected disease 

activity and functional index, inflammatory markers, blood count, general health, 

psychological and HRQoL variables in patients with AS. 

1.4 Hypothesises: 

The investigator applied the null hypothesis for the investigation after reviewing related 

literature due to limited review and no directional hypothesis. 

H01-There would be no significant difference between yoga practice group and control group 

in disease activity, functional limitation, inflammatory markers, blood count, general health, 

psychological and HRQoL variables at pre-test, 12 weeks and 24 weeks. 

H02-There would be no significant difference between pre-test and post 12 weeks, and post12 

weeks to post 24 weeks in yoga practice group with respect to disease activity, functional 

limitation inflammatory markers, blood count, general health, psychological and HRQoL 

variables. 
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H03-There would be no significant difference between pre-test and post 12 weeks, and post 

12 weeks to post 24 weeks in disease activity, inflammatory markers, blood count, general 

health, psychological and HRQoL variables in control group. 

H04-There would be no significant changes between the yoga and control groups at pre- test 

weeks and at post 12 week test and post 12 weeks to post 24 weeks in disease activity, 

functional limitation, inflammatory markers, blood count, general health, psychological and 

HRQoL variables. 

1.5 Significance of the Study: 

➢ The study helps to prepare a yoga activities programme for the peoples those are 

suffers or rehabilitate from AS. 

➢ Those patients who are earlier diagnosed to AS, they may follow the yogic activities 

to prevent their worst condition. 

➢ The Yoga activities haven’t drugged related side effects rather it have composite 

effect to elevate positive status in all domains of heath.  

➢ The study could play important role for the expansion of scientific yogic activities not 

only AS patients but also other patients with rheumatoid disorders. 

➢ The study may help to promote holistic health status of the society which is cost 

effective and increase productivity of the society.  

➢ Yogic activities is a package which can help to lessen problem in physically, psychologically 

of AS patients.  

➢ It also builds a positive behavioural practice to AS patients that promotes to quality of life. 

➢ The study develops moral values of the patients through imparting yoga activities. 

1.6 Definition and Terms: 

Yoga:  

Yoga is a traditional Indian discipline that uses asanas, pranayamas, kriyas, bandhas, 

chanting, meditation, and other techniques to bring the mind and body into harmony. It offers 

various bodily and psychological health benefits, promoting suppleness, forte, and relaxation 

and stress release. 
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Ankylosing Spondylitis:  

Ankylosing spondylitis (AS) is a type of inflammatory arthritis that mostly affects the spinal 

column, causing inflammation of the vertebrae. This can lead to pain, stiffness, and 

eventually, fusion of the spine. It can also impact on other joints, tendons, and ligaments. 

BASDAI: 

BASDAI or Bath Ankylosing Spondylitis Disease activity is a survey tool used to assess 

disease activity in individuals with ankylosing spondylitis (AS). It includes questions related 

to symptoms such as fatigue, spinal pain, joint pain, enthesitis, and morning stiffness. 

BASFI: 

The BASFI, or Bath Ankylosing Spondylitis Functional Index, is another tool used in the 

assessment of ankylosing spondylitis (AS). BASFI focuses on the impact of AS on a person's 

functional ability. It includes questions about daily activities, such as dressing, bending, and 

reaching, allowing healthcare professionals to gauge the impact of the disease on a person's 

overall functionality. 

TNF-alpha: 

Tumor Necrosis Factor-alpha (TNF-alpha) is a cytokine, or a signalling protein, involved in 

the inflammatory response. It plays a vital part in the immune system by promoting 

inflammation, which is a normal and necessary part of the body's defence against infection 

and injury. 

Depression: 

Depression is a mental health disorder categorized by tenacious state of mind of sad, loss of 

attention or desire in activities, changes in sleep and appetite, fatigue, and difficulty 

concentrating. 

Fear Avoidance Belief: 

Fear avoidance beliefs are cognitive perceptions and attitudes individuals may have about 

their pain or injury, leading them to avoid certain activities due to fear of exacerbating their 

symptoms. In the context of musculoskeletal pain, these beliefs can contribute to a cycle of 

pain, avoidance, and physical deconditioning. 
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Pain Catastrophizing: 

Pain catastrophizing refers to an exaggerated negative mental state in response to actual or 

anticipated pain. Individuals experiencing pain catastrophizing tend to magnify the severity 

of their pain, feel helpless about it, and expect the worst possible outcomes. This cognitive 

process can contribute to increased pain perception, disability, and emotional distress. 

HRQoL:  

HRQOL stands for Health-Related Quality of Life. It's a measure that assesses an individual's 

overall well-being, considering various aspects of their health, bodily, psychological and 

societal functioning, and the impact of any health conditions on their daily life. 
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CHAPTER-II 

REVIEW OF RELATED LITERATURE 

The investigator conducted a literature review to select a topic, formulate a hypothesis, and 

deduce a problem. They consulted various books, periodicals, and journals to gather relevant 

facts and findings for better understanding and justifying the study. 

2.1. Selection of Studies for Review: 

A review was carried out by searching for keywords such as yoga, low back pain, 

inflammatory back pain, rheumatic disorders, and ankylosing spondylitis in three databases, 

using Medline/PubMed, Google Advanced Scholar, and the Cochrane Library. Direct 

experimental trials including randomized controlled trials (RCTs) were comprised in this 

work. Overall 727 studies were identified through database searching. After screening 729 

studies, 617 studies were excluded due to duplicates, results from secondary data, not related 

to aim and unavailability of full text articles. Thus 112 studies were included for evaluation in 

the present study.   

 

Fig. 1: Study Selection Flowchart  

 

Records Identified 

(729) 

 

Record Screened 

(324) 

 

Study included  

(109) 

 

Not meet the study aim  

(405) 

 

Duplicates, results from secondary data, 

 and unavailability of full texts 

 (215) 

 

• Yoga in Chronic Low Back Pain (20) 

• Yoga in Chronic Low Back Pain with association of 

inflammatory variables (2) 

• Yoga in Rheumatic Disorders (24) 

• Yoga in other related disorders (19) 

• Exercise therapy in AS (35) 

• Yoga in AS (9) 
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The determination of this review of selected literature was related to studies relating 

to the topic under study and to form the collected review into expressive sub units as listed 

below: 

a) Study on Yoga in chronic low back pain  

b) Yoga in Chronic Low Back Pain with association of inflammatory variables  

c) Study on Yoga in rheumatic disorder  

d) Study on Yoga in other related disorders  

e) Study on Exercise therapy in Ankylosing Spondylitis 

f) Study on Yoga in Ankylosing Spondylitis 

2.1.1. Studies of Yoga in Low Back Pain 

1. McCarthy et al. (2022) found that yoga may reduce disability in veterans with 

CLBP. Fatigue and pain were found to be significant mediators of yoga's effect on 

disability. The study suggests that yoga may reduce pain and fatigue, contributing to 

reduced disability. The finding that fatigue mediates the relationship between yoga 

and disability is novel and suggests that fatigue should be considered in yoga research 

for specific populations like military veterans with chronic pain. 

2. Williams et al. (2005) compared an educated control group for chronic low back pain 

with Iyengar yoga therapy. The experiment ran for sixteen weeks. According to the 

study, there were notable decreases in pain severity, functional impairment, and pain 

medication use in the yoga group. The majority of self-referred patients with mild 

chronic low back pain will adhere to Iyengar yoga therapy and report improvements 

in functional and medical pain-related outcomes, suggesting that it may be a viable 

substitute for conventional medicine. 

3. Singphow et al. (2022) examined the influence of yoga on spinal flexibility, stress, 

anxiety, and depression in individuals with chronic low back pain (CLBP) who use 

computers. Two groups of eighty computer users were created: forty were assigned to 

yoga, and another forty to physical activity. Exercise regimen intended for LBP (1 

hour per day, three days per week for 16 weeks). The outcomes demonstrated that 

yoga enhanced spinal mobility while notably lowering stress, anxiety, and depression 
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levels. According to the study, yoga is superior to physical activity in helping 

computer users with CLBP reduce stress, anxiety, and sadness. 

4. Patil et al. (2018) were evaluated total 88 South Indian women nurses (aged 32.75 

yrs), and it was found that integrated yoga treatment outperformed physical exercise 

in improving the social, psychological, and physical health areas of quality of life. For 

six weeks, the yoga group did yoga for an hour every day, five days a week, while the 

physical exercise group engaged in physical activity. According to the study, yoga 

should be included in lifestyle interventions for nursing personnel who have CLBP. 

5. Lee et al. (2014) examined the connection between yoga and pain, serotonin and 

BDNF in premenopausal women with chronic low back pain. After 12 weeks results 

showed that yoga practice led to decreased VAS, improved back flexibility, increased 

BDNF, and maintained serotonin levels. Additionally, the yoga group maintained a 

lower depression level, suggesting that BDNF may be a key factor in the beneficial 

effects of yoga on chronic lower back pain. 

6. Tekur et al. (2008) examined the impact of physical activity and a residential yoga 

practice on pain and spinal suppleness in individuals with persistent low back pain 

(CLBP). While the control group engaged in physical activity, the intervention 

comprised a one-week intense residential yoga program. Measures of spinal flexibility 

improved and ODI scores were expressively lower in the yoga group, with the yoga 

group exhibiting a higher degree of improvement. The study found that, compared to 

a physical exercise regimen, a residential intensive yoga-based lifestyle program 

enhanced spine flexibility and decreased pain-related impairment in patients with 

CLBP. 

7. Tekur et al. (2010) undertook a study at Bengaluru, India's SVYASA Holistic Health 

Centre to examine the impact of an inhabited, short-range, intense yoga program on 

the quality of life for eighty individuals suffering from chronic lower back pain 

(CLBP). Yoga improved quality of life and spinal flexibility more than physical 

therapy exercises, according to the study, which also identified a negative association 

between stress and quality of life in CLBP patients. Yoga may be a more successful 

treatment for CLBP, according to the study. 

8. Arya et al. (2022) checked the effects of medical yoga treatment (MYT) on the pain 

and well-being of chronic low back pain (CLBP) patients. Results showed that MYT 
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significantly decreased subjective pain rating and improved the Nociceptive Flexion 

Reflex threshold. The study also found that MYT improved the regulation of 

descending pain and quality of life compared to standard care. Overall, the study 

suggests that MYT is a more effective treatment for chronic low back pain and stress 

than standard care. 

9. Tilbrook et al. (2011) compared to standard therapy, yoga improved back function at 

3, 6, and 12 months in a UK study comparing it to normal care for chronic or 

recurring low back pain. At three and six months, but not at twelve, the yoga group's 

pain self-efficacy scores were greater. At three, six, and twelve months, the research 

revealed that the yoga group scored higher on general health and reduced back 

discomfort. A total of 156 yoga practitioners and 157 participants receiving normal 

treatment reported side events, the majority of which were increased discomfort. 

10. Sherman et al. (2013) contrasted yoga with rigorous stretching and self-care, and 

discovered that the effects of yoga or stretching on back-related dysfunction were 

mediated by physiological, psychological, cognitive, and emotional components. 

Stretching was found to contribute to relaxation, improved awareness, and the health 

advantages of breathing, whereas yoga was most strongly mediated by hours of back 

exercise and increased self-efficacy. Qualitative data indicates that these advantages 

might operate through quite different pathways, nevertheless. 

11. Saper et al. (2017) conducted a 12-week study involving 320 low-income, racially 

diverse adults with nonspecific chronic low back pain and found that yoga was non-

inferior to physical therapy for function and pain. The study involved 12 weekly yoga 

classes, 15 PT visits, or an educational book and newsletters. The maintenance phase 

compared yoga drop-in classes versus home practice and PT booster sessions versus 

home practice. Results showed that yoga was not superior to education for either 

outcome. Yoga and PT were similar for most secondary outcomes, and improvements 

were maintained at 1 year. 

12. Neyaz et al. (2019) compared Hatha yoga therapy and conservative therapeutic 

exercises (CTEs) for dropping back pain intensity and dysfunction in patients with 

chronic non-directed low-back pain (CNLBP) was conducted at a tertiary care 

hospital. The study involved 70 patients aged 18-55 with persistent CNLBP for 12 

weeks and pain rating≥4. Both yoga and CTE groups showed significant improvement 
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in back pain intensity and dysfunction at 6- and 12-week follow-ups. No significant 

differences were noted in pain intensity or back-related dysfunction between the two 

groups. Improvements in pill consumption and perceived recovery were also 

comparable between the groups. The study concluded that yoga provided similar 

improvement compared to CTEs in patients with CNLBP. 

13. Michalsen et al. (2021) with a randomized controlled trial compared yoga and 

eurythmy therapy to conventional physiotherapy in patients with chronic low back 

pain. Results showed no significant differences between the three groups. Physical 

disability decreased, pain intensity and bothersomeness decreased, and quality of life 

increased. Participants in the eurythmy arm showed more benefits than physiotherapy 

and yoga. Within-group analyses showed improvements in SF-12 mental score for 

yoga and eurythmy therapy only. 

14. Bhatta et al. (2015) directed a study in Bengaluru, India and found that a seven-day 

intensive residential IAYT program reduced disability, depression, and pain in 

patients with Chronic Lower Back Pain (CLBP). The program included Asanas, 

Pranayama, meditation, and philosophical yoga sessions. The study also found 

significant changes in the modified Roland-Morris Disability Questionnaire, Beck 

Depression Inventory, and Straight Leg Raising Test. The findings suggest yoga may 

be a vital tool in managing CLBP, but further randomized control trials are needed. 

15. Poojari et al. (2023) with a controlled randomized trial compared the integrated 

approach of yoga therapy (IAYT) with usual care for managing chronic low back 

pain. The study involved 29 adult patients with non-specific CLBP, who were divided 

into two groups: the control group received usual care, and the yoga group received 

IAYT as an adjunct. The results showed a significant decrease in VNRS score and 

functional ability, with the yoga group showing a more significant reduction in pain 

over time. The yoga group also showed significant improvements in DN4, PDQ, PCS, 

HADS, and Euro QOL. The study concluded that IAYT therapy improved the 

psychological machineries of pain and quality of life in chronic low back pain 

patients. 

16. Starkweather et al. (2024) investigated the influence of yoga on chronic low back 

pain (CLBP) by examining whether the effects are mediated by improved emotional 

regulation (ER) skills, the extent to which these effects are related to specific aspects 
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of ER, and the role of pain sensitization as a mediator or moderator. The study will 

enroll 204 adults with CLBP and administer yoga or a control stretching and 

strengthening intervention over 12 weeks. The primary outcome will be the mean 

change in pain severity, with the primary mechanism of action being improved ER. 

Secondary outcomes include pain sensitivity, physical strength and flexibility, pain 

interference, and quality of life. The findings will inform intervention trials involving 

yoga as a modality for relieving pain and improving function. 

17. Nambi et al. (2014) compared the effects of traditional exercise therapy with Iyengar 

yoga therapy on HRQOL and pain intensity in patients with nonspecific persistent low 

back pain. A total of sixty participants were randomized into two groups: the Iyengar 

yoga group (n = 30) and the exercise group (n = 30). Patients' HRQOL improved and 

their discomfort significantly decreased in both groups. The visual analogue scale 

(VAS) revealed a 72.81% reduction in the yoga group and a 42.50% reduction in the 

exercise group. These findings imply that, when it comes to nonspecific chronic back 

pain, Iyengar yoga outperforms general exercise in terms of pain reduction and 

HRQOL improvement. 

18. Marshall et al. (2022) studied Yoga, physical rehabilitation, and educational 

interventions for the cognitive evaluation of chronic low back pain (cLBP) in an 

RCT-based fashion. The Pain Self-Efficacy Questionnaire (PSEQ), Coping Strategies 

Questionnaire (CSQ), and Fear-Avoidance Beliefs Questionnaire (FABQ) were used 

to assess cognitive assessment. Using the education group and the baseline as 

references, the results were computed using multiple imputation and linear regression 

to estimate changes in cognitive appraisal within and across groups at 12 and 52 

weeks. After 12 weeks, all three groups displayed developments in PSEQ, with the 

gains from PT and yoga being clinically significant. Catastrophizing (CSQ) 

improvements at 12 weeks were highest in the PT and yoga groups. There were 

minimal FABQ changes. At either time point, no statistically significant alterations 

between the groups on the PSEQ, CSQ, or FABQ. At 52 weeks, many of the 

alterations that were seen at 12 weeks persisted. Improvements in self-efficacy and 

catastrophizing were linked to all three therapies in persons with cLBP who were low-

income and of varied racial backgrounds. 

19. Groessl et al., (2017) studied the health advantages of yoga among veterans of the 

armed forces and discovered that it has few adverse effects. 150 veterans from a 
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significant California Veterans Affairs Medical Center participated in the trial and 

were randomized to either delayed yoga instruction or yoga. For 12 weeks, yoga 

classes with qualified instructors focused on physical postures, movement, and 

breathing methods were held twice a week. At six months, the Roland-Morris 

Disability Questionnaire ratings of yoga practitioners were found to be significantly 

lower than those of those in delayed treatment. The results lend weight to the idea of 

offering yoga classes to veterans more broadly. 

20. De Giorgio et al. (2018) attempted to assess the efficacy of a back school program in 

conjunction with yoga as an intervention for those with non-specific persistent low 

back pain. A randomized assignment was made to place 70 subjects in the Hatha 

Yoga program or the experiment group. A significant decrease in anxiety, 

kinesiophobia, back pain impairment, and quality of life was detected in the 

interference group. At the conclusion of the training weeks, both groups displayed 

statistically significant alterations in psychological indicators and quality of life. 

2.1.2 Studies of Yoga in Chronic Low Back Pain with association of 

inflammatory variables 

21. Colgrove et al. (2019) inspected the viability of offering yoga involvement to a group 

that is primarily underserved and to evaluate the processes that underlie yoga 

intervention's ability to reduce CLBP pain. The within-subject, wait-listed crossover 

design was quasi-experimental. For 12 weeks, people with low incomes practiced 

yoga twice a week. Three stages of outcome measurements were conducted: baseline, 

pre-intervention (six to twelve weeks after baseline), and post-intervention. Tumor 

necrosis factor (TNF)-α protein levels in plasma, pain, disability, core strength, and 

flexibility were among the outcome assessments. Pain scores showed significant 

improvements before and after the yoga session. Notable enhancements were 

observed in the Oswestry Disability Questionnaire scores, as well as in the flexibility 

of the hip and spinal flexors, the strength of the core muscles, and the decrease in 

TNF-α plasma protein levels after practicing yoga. N-acetylaspartate levels in the 

dorsolateral prefrontal cortex and thalamus are interestingly elevated, according to 

brain imaging research. According to the study's findings, yoga helps lower pain and 

disability in a population of low-income CLBP patients by improving their flexibility 

and core strength. Variations in TNF-α protein levels warrant additional research. 
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22. H. Cho et al. (2015) in a Non-RCT based study involving premenopausal women 

with Chronic Lower Back Pain (CLBP) found that yoga practice significantly 

improved their inflammatory variables, stress levels, and back-related function. The 

study used the Roland-Morris Disability Questionnaire, SOSI, cortisol, TNF-α, and C-

reactive protein to measure CLBP before and after 12 weeks. The yoga group showed 

significant improvements in RMDQ and back flexibility, while the control group 

showed no significant changes. 

2.1.3 Studies of Yoga in Rheumatic Disorders 

23. Ganesan (2020) conducted a study at JIPMER's outpatient clinic and found that a 12-

week yoga program significantly reduced disease activity and improved 

sympathovagal balance in newly diagnosed RA patients. The study divided 166 

patients into two groups: 83 in the yoga group (YG) and 83 in the control group (CG). 

The yoga group experienced a greater decline in IL-1α and cortisol levels than the 

control group. The findings suggest that yoga therapy can be a valuable treatment for 

RA patients. 

24. Pukšić (2021) aimed to estimate yoga program could improve physical and 

psychological functioning and health-related quality of life in individuals with 

rheumatoid arthritis (RA). A randomized controlled experiment was conducted, 

pitting the yoga group against the education control group. The 12-week yoga 

program, modeled after the Yoga in Daily Life approach, was preferred by both 

groups for fatigue, depression, and anxiety. However, the program did not improve 

the course of RA, and there were noticeable improvements in fatigue and mood at 

post-intervention and follow-up. 

25. Yadav et al. (2012) in a nonrandomized pre-post design study, aimed to appraise the 

effectiveness of an intervention in lowering stress and inflammation in patients with 

chronic inflammatory diseases as well as overweight/obese subjects. Eighty-six (86) 

patients (44 female, 42 male, 40.07 ± 13.91 years) participated in the study, and the 

pretested intervention program comprised postures, breathing exercises, group 

discussions, lectures, and personalized advice. The outcome measures included a 

decrease in inflammation (tumor necrosis factor [TNF]-α) and stress (plasma cortisol 

and β-endorphin) between day 0 and day 10. Between day 10 and baseline, the mean 

level of β-endorphins increased (p=0.024) while the mean level of cortisol decreased 
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(p=0.001). Additionally, there was a decrease in mean levels of TNF-α (p=0.002) and 

IL-6 (p=0.036) from baseline to day 10. They came to the conclusion that among 

patients with chronic illnesses, a brief yoga-based lifestyle intervention lowered the 

markers of stress and inflammation as early as 10 days. 

26. Gautam, S. et al. (2020) evaluated the impact of yoga-based lifestyle intervention 

(YBLI) on psycho-neuro-immune markers, gene expression patterns, and quality of 

life (QOL) in RA patients. Total 66 patients were divided into yoga and non-yoga 

groups. Results showed significant improvements in markers, reduced disease 

activity, and improved QOL in physical health, psychological and social relationships 

domains. Yoga practice reduced inflammatory cytokines, elevated mind-body 

communicative markers, and normalized transcript levels, indicating that YBLI 

improves clinical outcomes and decreases systemic inflammation. 

27. Gautam, S. et al. (2019) studied 72 active RA patients and found that yoga-based 

Mind-Body Intervention (MBI) significantly reduced disease-specific inflammatory 

markers and depression severity in patients. The yoga group experienced a significant 

decrease in disease activity score 28, erythrocyte sedimentation rate (DAS28ESR), 

and health assessment questionnaire disability index (HAQ-DI) compared to the 

control group. Additionally, the yoga group experienced a significant time-dependent 

decline in depression symptoms. The study suggests that yoga can be used as a 

complementary/adjunct therapy in severe autoimmune inflammatory arthritis with a 

major psychosomatic component. 

28. Evans, S. et al. (2013) compared the impact of a 6-week Iyengar yoga program on the 

HRQoL of young adults with RA to a usual-care waitlist control group. Results 

showed significant improvement in HRQoL, pain disability, general health, mood, 

fatigue, acceptance of chronic pain, and self-efficacy. Almost half of the yoga group 

reported clinically meaningful symptom improvement. The program's uncontrolled 

effects and maintenance of treatment effects were maintained at follow-up. 

29. Ward et al. (2018) aimed to assess the possibility of a relax-based yoga intervention 

for rheumatoid arthritis. Participants were recruited from a hospital database and 

randomized to either eight weekly 75-min yoga classes or usual care. Results showed 

high recruitment rates, retention, protocol adherence, participant satisfaction, and 

adverse events. The yoga program was found to be feasible and safe for participants 
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with rheumatoid arthritis-related pain and functional disability. Adverse events were 

minor and not unexpected. This pilot study supports further exploration of yoga as a 

complex intervention for managing rheumatoid arthritis. 

30. Badsha et al. (2009) inspected the impact of a 2days/week Raja yoga program on 

rheumatoid arthritis (RA) disease activity in Dubai, UAE. A total of 47 patients were 

enrolled: 26 yoga and 21 controls. Results showed significant improvements in 

disease activity indices, health assessment questionnaire, and quality of life for yoga-

induced RA patients. The study suggests that longer treatment duration could lead to 

more significant improvements. 

31. Moonaz et al. (2015) studied 75 inactive adults with rheumatoid arthritis or knee 

osteoarthritis and found that yoga can improve physical health, mood, stress, self-

efficacy, health-related quality of life, and RA disease activity. The study found that 

yoga was associated with higher physical component summary (PCS), walking 

capacity, positive affect, and lower depression scales. The study also found significant 

improvements in balance, grip strength, and flexibility among yoga participants. The 

study suggests that yoga can safely increase physical activity in sedentary individuals 

with arthritis, improving their physical and psychological health and HRQOL. 

32. Evans et al. (2011) conducted a study on young adults with rheumatoid arthritis (RA) 

found that an Iyengar yoga program can improve their quality of life. The participants 

reported that yoga helped with energy, relaxation, and mood, and that it impacted 

their physical and psychospiritual well-being. The study supports a biopsychosocial 

model, suggesting that yoga benefits patients through both physiological and 

psychospiritual changes. The study highlights the need for safe, effective 

complementary treatments for young adults with RA. 

33. Bhandari & Singh (2009) examined the impact of yoga package (YP) on pain 

intensity, inflammation, stiffness, pulse rate, blood pressure, lymphocyte count, 

creatinine, and uric acid levels in Rheumatoid Arthritis (RA) patients. Results showed 

a significant positive association between pain intensity and YP, and a significant 

reduction in stiffness, PR, and UA levels towards normalcy. However, insignificant 

reductions were observed for the number of inflamed joints and CRP. 

34. Nair et al., (2023) explored the effectiveness of a 10-day all-inclusive yoga & 

naturopathy-based lifestyle intervention model (HOPE-YN) in improving 
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musculoskeletal health, vitality, and strength, flexibility, pain, and treatment 

satisfaction among MSD patients. The study involved 57 participants aged 29-65, 

who underwent the program, which included diet, yoga, massage, and holistic 

consultations. Results showed significant improvement in MSK-HQ, health, vitality, 

pain, STS, and TUG scores. Treatment satisfaction was associated with developments 

in energy, TUG, and STS marks. The study suggests the HOPE-YN program may 

recover devotion to lifestyle programs. 

35. Pandya (2020) aimed to explore the effects of yoga, an anti-inflammatory diet, and 

self-monitoring on children with chronic rheumatic diseases. 22 children aged over 8 

years were divided into two groups: experimental and control. Participants were 

advised monthly follow-ups for the next four months. The experimental group 

received yoga training, a 45-minute daily home practice, and a strict diet chart. The 

study found that yoga, an anti-inflammatory diet, and self-monitoring significantly 

improved children's health. 

36. Ebnezar et al., (2012) showed a study involving 150 participants with knee 

osteoarthritis (OA) and found that integrated yoga therapy, which included yogic 

loosening and strengthening practices, asanas, relaxation, pranayama, and meditation, 

was more effective than physiotherapy exercises in reducing pain, morning stiffness, 

state and trait anxiety, blood pressure, and pulse rate in patients with OA knees. The 

yoga group showed better reductions in resting pain, morning stiffness, state and trait 

anxiety, blood pressure, and pulse rate compared to the control group. The integrated 

approach of yoga therapy was found to be more effective than physiotherapy 

exercises. 

37. Evans et al. (2013) intended to evaluate the impact of a 6-week Iyengar yoga 

program on the health-related quality of life (HRQoL) of young adults with 

rheumatoid arthritis (RA). The program, designed to improve pain, disability, and 

psychological functioning, showed significant improvement in HRQoL, pain 

disability, general health, mood, fatigue, acceptance of chronic pain, and self-efficacy. 

The study concluded that a brief Iyengar yoga intervention is a feasible and safe 

adjunctive treatment for young people with RA, leading to improved HRQoL, pain 

disability, fatigue, and mood. 
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38. Trivedi & Mishra (2014) compared traditional Indian Yoga as a unified mind-body 

healing approach for fibromyalgia treatment found that it significantly improved the 

FM Impact Questionnaire (FIQ) score and other secondary outcomes. The study 

involved 50 patients and a control group, with the yoga group receiving 60-minute 

group sessions three times a week. The results showed that the yoga group had 

sustained and durable benefits in FIQ score quality of sleep and quality of life after a 

year. The study concluded that Classical Indian Yoga is highly effective in managing 

fibromyalgia. 

39. Kumar (2014) studied on 50 arthritis patients and found that a Yogic intervention 

significantly decreased uric acid levels. The experimental group underwent a three-

month Yogic training program, resulting in improved immunity and endurance 

capacity. This suggests that a comprehensive Yoga therapy program can enhance the 

benefits of standard medical management of arthritis and serve as an effective 

complementary or integrative therapy. 

40. Manik (2017) designed a study for check the consequence of yogic practices on 

lumber spondylitis. The study conducted at AIIMS Bhubaneswar with 172 patients, 

age range 21-29 years. They were engaged with selected yoga practices consisted of 

Pawanmuktasana series (loosening and stretching) asana, pranayama and relaxation 

technique of yoga nidra. The results of the study observed that yoga therapy is instant 

receive practice group, short term group and long term practice group was significant 

differences found and better effect on long term practice group. The study concluded 

that yoga therapy has got the better result of pain in lumber spondylitis.  

41. Singh et al. (2011) considered an objective in a study to find out the influence of 

yogic package on rheumatoid arthritis. Total eighty subjects were randomly selected 

for the study and they received a given protocol of yogic practices for one and half 

hours daily for 7 weeks. The following parameters were evaluated –pain intensity, 

inflammation, stiffness, pulse rate, blood pressure, lymphocyte count, C- reactive 

protein, serum uric acid. The study observed that statistically significant passive effect 

of yogic practices on all selected RA parameters. 

42. Shete et al. (2017) examined to see how yoga practices affected the lipid profile, 

high-sensitivity-C-reactive protein (hs-CRP), interleukin (IL)-6, and tumor necrosis 

factor (TNF)-α in adult who appeared healthy but were exposed to work-related risks. 
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Two groups of 48 participants with occupational hazards, ages ranging from 30-58 

years (41.5 ± 5.2), were randomly assigned. For three months, the experimental group 

received one hour of yoga instruction six days a week. Highly significant changes in 

cholesterol (P < 0.001), high-density lipoprotein (P < 0.001), low-density lipoprotein 

(LDL) (P < 0.01), hs-CRP (P < 0.01), IL-6 (P < 0.001), and TNF-α (P < 0.001) were 

found in the experimental group according to the results of the within-group 

comparison. Significant differences were found in cholesterol (P < 0.01), LDL (P < 

0.05), IL-6 (P < 0.01), TNF-α (P < 0.01), and hs-CRP (P < 0.01) when the 

experimental and control groups were compared. 

43. Pitchai et al., (2020) investigated the effectiveness of yoga in managing adhesive 

capsulitis, a multidimensional disability. The study involved 40 participants aged 35-

60, divided into two groups: yogasana (yogasana) and physiotherapy (physiotherapy). 

Pain, joint mobility, and functional disabilities were measured at baseline and after 

four weeks. Results showed significant improvement in pain, joint mobility, and 

functional disabilities in both groups. Yogasana was found to be statistically 

significant in improving shoulder abduction mobility, shoulder flexion, and shoulder 

internal rotation, though not statistically significant due to small effect size response. 

Both techniques improved functional status in adhesive capsulitis. 

44. Ebnezar et al., (2011) evaluated the effectiveness of incorporating integrated yoga 

therapy into therapeutic exercises for knee joint osteoarthritis (OA). Participants aged 

35-80 years were randomly assigned to receive yoga or physiotherapy exercises 

(intervention (40 minutes per day) for 2 weeks (6 days per week), with follow-up for 

3 months) after transcutaneous electrical stimulation and ultrasound treatment. Both 

groups practiced supervised.  The yoga group showed better results on the Short 

Form-36, both at 15th and 90th days. The study concluded that an integrated yoga 

therapy approach is more effective than therapeutic exercises in improving knee 

disability and quality of life in OA patients. 

45. Deepeshwar et al. (2018) aimed to inspect the effect of integrated yoga therapy 

(IAYT) on individuals with knee osteoarthritis. The participants were divided into two 

groups: yoga group (31 participants) and control group (35 participants). Results 

showed significant reductions in TUG, right and left flexion, and improvements in 

LHGS and right extension from baseline in yoga group. This suggests improved 

muscular strength, flexibility, and functional mobility. 
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46. Sugumar (2018) examined the management of kundalini yoga practices on patients 

with cervical vertebral ankloysis. In this study 40 patients form the two groups, 

among of them 20 patients received kundalini Kriya yoga for 6 days in week for 3 

months. Both groups were completed questionnaires using visual analogue scale for 

measuring pain severity. The consequence of the work shows that kundalini Kriya 

yoga group significantly changes in visual analogue score than the control group. 

2.1.4 Studies of Yoga in others related disorders 

47. Wolff et al. (2013) examined how yoga therapies affected patients' quality of life and 

blood pressure in cases of hypertension. The 83 individuals in the study ranged in age 

from 20 to 80. Three groups of participants were created: one for an instructor-led 

yoga session, one for at-home yoga, and one for control. The yoga class group did not 

experience any change in their self-rated quality of life or blood pressure after 12 

weeks. On the other hand, diastolic blood pressure decreased and self-rated quality of 

life significantly improved in the yoga at home group. According to the study, yoga 

poses can be utilized in primary care as an additional blood pressure treatment. 

48. Bahçecioğlu Turan & Tan, (2020) examined the impact of yoga on asthma patients' 

respiratory functions, symptom control, and quality of life. It involved 112 patients, 

with 56 in the experimental group and 56 in the control group. Results showed a 

statistically significant difference in respiratory function and symptom control scores 

between the experimental and control groups. Yoga positively influenced these 

aspects. 

49. Vadiraja et al. (2009) associated the influence of a cohesive yoga program with brief 

supportive therapy in breast cancer outpatients undergoing adjuvant radiotherapy. 

Eighty-eight stage II and III outpatients were randomly assigned to receive yoga or 

brief supportive therapy. The intervention consisted of 60-minute daily yoga sessions, 

while the control group received supportive therapy once in 10 days. Assessments 

included EORTCQoL C30 functional scales and PANAS. Results showed significant 

improvement in positive affect, emotional function, and cognitive function, and a 

decrease in negative affect. 

50. Bieber et al. (2021) investigated the effect of a 3-month physical yoga intervention 

on patients with major depressive disorder (MDD). The intervention group received 

vigorous Ashtanga-Yoga three times a week, while the waiting-list control group 
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received treatment as usual. Depression scores, positive and negative effects, and 

remission rates were tested. Results showed an improvement in BDI-II scores for both 

groups over time, with positive affects improving over time. Remission rates showed 

a significant improvement in the yoga group compared to the control group. The study 

suggests a trendsetting additive effect of Ashtanga-Yoga on psychopathology and 

mood, with greater improvement at the beginning of the intervention. 

51. Cheung et al. (2018) investigated the feasibility and acceptability of Hatha yoga for 

Parkinson's disease (PD) patients. The program, which included weekly 60-minute 

group classes, was implemented for 12 weeks. Results showed no significant 

differences in blood oxidative stress markers between the two groups. Motor function 

was better in the treatment group, but sleep and outlook in PDQUALIF were worse. 

The study found that health problems were the main barrier to yoga practice. The 

study concluded that yoga is feasible and acceptable for improving motor function in 

PD, but further research is needed to determine its impact on oxidative stress and non-

motor symptoms. 

52. Ankolekar et al. (2019) intended to evaluate the properties of yoga on controlling 

blood pressure in pre-hypertensive individuals in India. Security personnel were 

divided into control and intervention groups, with the intervention group trained in 

yoga. Results showed a decrease in weight and blood pressure but no statistically 

significant difference. However, the intervention group showed a significant 

improvement in self-rated quality of life. Yogasanasa and meditation could potentially 

improve quality of life and control blood pressure in pre-hypertensive individuals. 

53. Keerthi (2017) conducted a randomized control trial to determine the effect of yoga 

therapy on Quality of Life (QoL) and Indian Diabetes Risk Score (IDRS) in 

normotensive prediabetic and diabetic young Indian adults. The study involved 310 

participants aged 18-45 years, divided into healthy controls, prediabetics, and 

diabetics. Results showed significant improvement in QoL scale and reduction in 

IDRS in all groups. Yoga therapy combined with standard treatment for 12 weeks 

improved QoL and attenuated diabetes risk in Indian prediabetics and diabetics 

compared to standard treatment alone. 

54. Brämberg et al., (2017) evaluated the effects of yoga on sickness absenteeism among 

a working population found that kundalini yoga and strength training did not 
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significantly reduce sickness absenteeism compared to evidence-based advice. 

However, those who practiced yoga or strength training at least two times a week 

significantly reduced sickness absenteeism. The study suggests that methods to 

increase adherence to treatment recommendations should be developed and applied in 

exercise interventions to improve the overall health outcomes of the working 

population. 

55. Monson et al., (2017) explored the effect of two weekly yoga sessions on 

musculoskeletal pain in dental hygiene students. A sample of 77 students was divided 

into treatment and control groups. The yoga group participated in 60-minute sessions 

for 13 weeks, while the control group did not. The results showed a significant 

decrease in musculoskeletal pain in the yoga group, while the control group did not. 

The study supports the practice of yoga as a complementary health approach to 

improve the health and longevity of dental hygiene careers. 

56. Hartfiel et al. (2017) evaluated the cost-effectiveness of yoga for managing 

musculoskeletal conditions in NHS employees. Results showed that yoga improved 

HRQL, reduced disability associated with back pain, and reduced sickness absence 

due to musculoskeletal conditions. The incremental cost per quality-adjusted life year 

(QALY) was £2103 per QALY, with a 95% probability of being cost-effective. Yoga 

was the dominant treatment compared to usual care, with participants missing only 2 

working days due to musculoskeletal conditions. 

57. Joshi & Bellad (2011) evaluated the effectiveness of yoga in improving symptoms of 

upper limb musculoskeletal disorders (MSDs) in computer users. 60 participants were 

divided into yoga with counselling and counselling groups for 12 weeks. Results 

showed a significant reduction in symptom severity and functional status scores, 

decreased self-reported symptoms, and improved weakness in yoga with counselling 

group. 

58. Metri et al. (2023) intended to explore the effects of workplace yoga on 

musculoskeletal pain, anxiety, depression, sleep, and quality of life among female 

teachers with chronic musculoskeletal pain. The participants were divided into a yoga 

group and a control group. The yoga group showed a significant reduction in pain 

intensity and disability, as well as improvements in anxiety, depression, stress, sleep, 



46 

 

and fatigue. The study recommends yoga for preventing work-related health issues 

and promoting wellbeing among teachers. 

59. Mirzaei et al. (2021) investigated the consequence of yoga on chronic 

musculoskeletal pain in elderly females in Rafsanjan, Iran. The intervention group 

received three weekly yoga sessions for eight weeks, while the control group did not 

receive any special intervention. Results showed that the intervention group 

experienced a decrease in pain at the end of the fourth and eighth weeks, suggesting 

that yoga exercises could be a complementary method for pain control. 

60. Yurtkuran et al. (2007) directed a study in 2004; found that a yoga-based exercise 

program significantly improved pain, fatigue, sleep disturbance, and biochemical 

markers in hemodialysis patients. The program, which involved 30 minutes of yoga 

twice a week for three months, was found to be more effective than the control group 

for all variables except calcium, phosphorus, HDL-cholesterol, and triglyceride levels. 

The study concluded that a simplified yoga-based rehabilitation program is a safe and 

effective treatment modality for end-stage renal disease patients. 

61. Liu et al. (2021) examined the bodily stresses of yoga posture, focusing on the 

electromyogram and joint movements of force (JMOFs) of inferior extremes. Eleven 

yoga instructors performed five poses: Chair, Tree, Warrior 1, 2, and 3. Results 

showed significant differences in hip, knee, and ankle JMOFs and muscle activation. 

Chair pose had the highest muscle activation, while Warrior 2 had the highest in the 

vastus lateralis. Warrior 3 was suggested for hamstring rehabilitation, while Tree pose 

was useful for beginners with insufficient stability. The study highlights the 

importance of proper exercise planning for musculoskeletal rehabilitation. 

62. Curtis et al. (2017) assessed the influence of a specialized yoga practice on pain, 

psychological, and mindfulness variables in individuals with spinal cord injuries 

(SCI). The study involved 23 participants, randomized to either Iyengar yoga (IY) 

group or a 6-week wait-list control (WLC) group. Results showed that the IY group 

had lower depression scores and higher self-compassion scores compared to the WLC 

group. The intervention reduced depressive symptoms, increased self-compassion, 

and fostered greater mindfulness. 

63. Schmid et al. (2019) aimed to assess the assistances of yoga for long-lasting pain 

patients. Participants were randomized to yoga or usual care, and the primary outcome 
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was the Brief Pain Inventory (BPI). Results showed significant improvements in 

multiple measures, including decreased BPI interference scores, body responsiveness, 

and pain management scores. Yoga appeared feasible and positively influenced 

outcomes. 

64. Lazaridou et al. (2019) studied on women with Fibromyalgia (FM) and found that 

daily yoga practice can reduce symptoms, improve mood, sleep, and self-confidence. 

Participants reported reductions in pain and stress, as well as positive impacts on 

mood, sleep, and self-confidence. The study also identified barriers to yoga practice, 

such as physical/body perceptual changes, practices affecting pain, emotional 

changes, practice motivators and barriers, and the importance of social connection 

with other FM patients. 

65. Allsop et al. (2022) mentioned the 2 arm random comparative effectiveness trial in 

which troupers with fibromyalgia taken part, namely pain outcomes associating yoga 

vs. organised exercise. One 12-week yoga-based program or an organized workout 

regimen was assigned at random to the participants. The degree of fibromyalgia as a 

whole was the main objective; other secondary outcomes were self-efficacy, feelings 

of pain, exhaustion, sleep, and sadness and anxiety. Both patients with fibromyalgia 

and professionals seeking novel treatment options are the goals of this experiment. 

2.1.5 Studies of Exercise in Ankylosing Spondylitis 

66. Ince et al. (2006) inspected the outcomes of twelve weeks multimodal exercise 

regimen in individuals with AS. The study included a convenience sample of thirty 

AS patients (18 males and 12 females), whose mean age was 34.9 years (SD=6.28). 

Controlled trial conducted at random. For three months, the exercise regimen 

comprised three sessions of 50 minutes each of multimodal exercise, which included 

aerobic, stretching, and pulmonary activities. Patients with AS were treated medically 

in both groups; however, the exercise group additionally got the exercise program.  At 

the conclusion of the three-month exercise program, the control group's spinal 

motions had not changed considerably, whereas the exercise groups had improved 

significantly. 

67. Botsolou et al. (2018) aimed to found out to contribution of physiotherapy and 

medication to the AS patient’s pain relief and functional ability. Forty five AS 

patients selected from Greece, age ranged 19-85 years old. EQ-5D-3L, BASDAI and 
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BASFI questions were used. Result of the study shows that mean value of BASDAI 

score of that group not received any kind of physiotherapy and medication was 4.36 

and in BASFI score 4.80. The mean value of functional ability without medication 

and no physiotherapy appears lower in group physiotherapy plus medication but 

statically not significant. In case of anxiety 21.4% underwent physiotherapy with 

medication and 58.3% with moderate anxiety. They concluded that patients with AS 

often report to medication in combination with physical therapy at the time of mild 

mobility problem. Physical therapy seems to help improve quality of life those 

patients. 

68. Adshead et al. (2015) examined the different combined care pathway on 

inflammatory back pain patients. The study primarily stress on education programme 

and secondary care of local; community management by physiotherapy, exercise on 

low back pain patient. Total 222 patients, over 5 years of disease duration traded for 6 

months for early inflammatory back pain service (EIBPS). EIBPS is combined 

programme of medical management with TNF-alpha inhibitors, NSAIDs, 

physiotherapy, exercises, educational campaign, care of local community. These non 

–drugs therapies are most cost effective and positive pathway for management of low 

back pain. 

69. Rosu et al.(2014) aimed to find out effectiveness multimodal exercise programme 

and specific pulmonary function training technique of Mc. kenzie and Heekcher on 

AS patient’s functional and disease activity. Total 96 patients divided into two groups. 

One considered as treatment group and received 50 minutes daily combined exercise 

programme and pulmonary training 3 times/week for 48 weeks. Other group received 

only classical kinetic programme. Result of study shows that after 48 weeks of 

training significant improvement was found in pain, lumber spine mobility, BASFI, 

BASDAI, BASMI scores and chest expansion and figure flex distance variables in AS 

patient of treatments group. But no significance difference found in vital capacity. 

The study concluded that multimodal training, combining Pilates, Mckenzie & 

Heckscher exercises should be included in the routine management of patients with 

AS for better control of function, disease activity and pulmonary function. 

70. Jung et al. (2019) done a case history on 32 years old male patients with AS who 

were underwent a composite model of therapy by Dahn Taekwondo Spondylitis 

improvement programme (DTSIP) which is a standard western medicine practice and 
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complementary and alternative medicine exercise based on yoga and taekwondo. The 

subject perform said exercise model for 5 times per week for 90 minutes for 28 

weeks. The result exhibited that blood CRP, ESR; platelet decreased 29.7% from 

initial to post exercise. Decreased blood leukocyte count decreased by 11%, BASMI, 

tragus to wall pass, lumber side flexion, lumber flexion and inter malleolar distance 

(IMD) were improved.  

71. Plassalent et al. (2010) studied on determining the kind and degree of exercise 

utilized by AS content based and participants’ perception of workout. An exercise 

inventory questionnaire and exercise benefits and barriers (EBBS) were employed to 

61 patients with AS. Higher benefits score range (29-116) indicates more passive 

perception of exercise and barriers range (14-56) in perception to exercise. Mean age 

of the subject 38 years and disease age 14.7 years. They were continued their exercise 

by walking and stretching 3 times per week. The result of the study shows that EBBS 

score 87.1 and reported increment of benefits and cardiovascular system and barriers 

score 29.2 reported to barrier of exercise was that it trainees due to exercise. 

72. Subhramanian (2017) conducted long initial case study on a patient with AS. The 

main of the study to find out effectiveness of physioball based on exercises in 

contribution of yoga and gravity. After 1 year yoga follow up subjects BASDAI score 

reduce near by 32 % (62-42). The study concluded that specific physioball (swiss 

ball) is improved the mobility of motor power and better posture by maintaining 

balance on peripheral joints and enhanced quality of life. 

73. Husakova et al. (2017) studied on intensive exercise for axial spondyloarthritis 

(axSpA) patients and quality of life of those patients. Total 46 patients were involved 

in the study the subjects were divided into 2 groups -non-radiographic axial 

spondyloarthritis and AS patients. In the study out of 46 patients, 23 people received 

exercise 60 minutes, twice in week and daily home based exercise done up to 24 

weeks, The result of the study shows that significant improvement in ASDAS-CRP, 

but no differences shows in ASDAS-CRP and BASDAI between two groups. In view 

of assessment of pain during the last 7 days improved of for non-radiographic axial 

spondyloarthritis patients in global assessment but AS patients quality of life was not 

changed after the interventions. But the European quality of life was changed in all 

axSpA but significantly improved only non-radiographic axial spondyloarthritis 

subgroup but not in AS. The study concluded that intensive exercises give a beneficial 
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effect on disease activity and patients self-reported outcomes in both subtypes of 

axSpA.  

74. Oksuz et al. (2018) Investigated on the properties of dissimilar workout process on 

useful studies and endure capacity in patients with AS. Total 31 patients appointed as 

per arrival. Two groups were formed -1-16 group–I and 17-31 group–II. Group-I 

received aerobic training and clinical Pilates exercise and group –II received only 

aerobic training. They engaged in exercises for 8 weeks, 3 days per week under 

supervision of expert physiotherapist. The result of the study found that disease 

activity level, respiratory muscles strength was significantly improved in both groups. 

Those were taken both clinical Pilates and aerobic exercise training significantly 

improved in BASMI score, upper extremities flexibility, forced vital capacity , fatigue 

severity and sleep quality of AS patients. 

75. Ayhan (2011) studied on long term effects of comprehensive inpatients 

rehabilitations on function and disease activity in patients with chronic RA and AS. 

The model of inpatients rehabilitations (IRM) provided by the physiatrist, physical 

therapist, rehabilitation house and clinical psychologist. Total 120 subjects with RA 

and AS mean age 51 years, those are not practiced any kind of physical therapy for 

last 2 years. Two groups were formed from 120 subjects, 60 of them RA and 60 AS 

patients. The data were recorded at baseline and 15 months later. The measured 

elements were Disease Activity Score (DAS 28), Health Assessment Questionnaire 

(HAQ) for RA patients, BASDAI and BASFI questionnaire for AS patients. The 

subject’s disease duration 8.5 years in case of RA patients and 8.7 years in AS 

patients. DAS 28, HAQ scores were better in IRM group than Home Exercise Model 

(HEM) group. The study concluded that rehabilitation care was useful for patients 

with RA in contrast to patients with AS. It is totally opposed to the drug therapy.  

76. Karhan et al. (2016) studied on the effects of exergames on pain, disease activity, 

functional capacity and quality of life in patients with AS. Exergames is a type of 

virtual body movement game based on technology and promotes on active lifestyle. 

Total 60 patients involved, 30 for experiment and 30 for control. The exergames was 

given to patients 5 times in a week for 8 weeks (40 sessions).  VAS, BASDAI, BASFI 

and ASQOL were measured as variables. Result of the study exhibit that significant 

improvement in all the parameters.  
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77. Lee et al. (2008) investigated the effects of tai-chi on disease activity, flexibility and 

depression in patients with ankylosing spondylitis. Twenty patients were allocated for 

treatment and twenty for no treatment. The treatment continues up to 8 weeks twice 

per week for 60 minutes per day of home based tai-chi. All outcomes of diseases 

activity and flexibility significantly improved in compare to those were not taken any 

kind of treatment. The finding of the study suggested that tai-chi can improve disease 

activity and flexibility in patients with ankylosing spondylitis. 

78. Altan et al. (2012) investigated to effects of pilates training on pain, functional status 

and quality of life in patients with AS. The study was randomized controlled and 

single blind trail. Total 55 patients enrolled in rheumatology clinic in network. They 

were assigned into two groups. Groups -1, 30 patients received pilates exercise 

programs for 1 hour per day 3 times in a week for 12 weeks. And group -2 25 patients 

continued standard treatment programmes. The data were recorded at baseline-12 

weeks and follow up for another 12 weeks (at 24 weeks from baseline). The 

evacuation was done by using BASFI, BASDAI, BASMI and ASQOL questionnaire. 

The result of the study shows that in group -1, BASFI at 12 weeks (p=0.031) and at 

week 24 (p=0.007) significant improvement than group -2. In case of BASMI at week 

12(p=0.005), BASDAI (p=0.036), chest expansion (0.002) in also statically 

significant. But in case of ASQOL no significance difference was found (p=0.920). At 

24 week for BASMI significant improved compare to baseline. (p=0.009) in group -1, 

worsening for BASDAI in group-2 while no significant changes for other parameters. 

In comparison of the group 1 and group 2 both post treatment (12 & 24 week) percent 

changes and differences scores relative to pretreatment values found significant 

difference for BASDAI at week 12 (p=0.003) and BASMI at week 24 (p= 0.013) in 

favour of group 1. They suggested that pilates exercises an effective and safe method 

to improve physical capacity in AS patients. 

79. Ghosh and Mondal (2019) performed a RCT based experiment to evaluate the effect 

on physical function and reduction in spinal pain after a supervised rehabilitation 

programme in patients with Ax-spA, at baseline and 3 months. The study was done at 

department of physical medicine and rehabilitation, R.G Kar medical college, 

Kolkata. Total 63 patients with Ax-spA, age ranged 18-45 years and randomly 

allocated into two groups. One group continued with SRP protocol activities and other 

group was for control. The control group put on home exercise programme for 3 
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months. The SRP protocol was based on exercise with supervision thrice in week, life 

style modification, counseling, joint protection technique, energy conservation 

technique, environmental modification, cognitive behavioral therapy and physical 

modalities for pain management. Physical function was measured by BASFI 

questionnaire and spinal pain was measured by numeric rating scale. The result of the 

study shows that after 3 months BASFI improved significantly in both groups, 

whereas intergroup analysis shows that BASFI (P<0.001) spinal pain (0.001) 

significant improvement in the intervention group compare to the control group. 

80. Tricas-Moreno et al. (2016) done a case study to find out the effect a physical 

therapy approach in a young football player with AS. The patient’s refectory to 

treatment with anti-inflammatory medication, lumber pain & joint, muscles and 

functional disorder. The patients treated with orthopedic joint mobilization, dry 

needles, exercise protocol was 3 day per week for 1 hour for each session, including 

aerobic training on treadmill, strength training and stretching exercises. Along with 

patients start with 1 day per week of day sauna bath for 10 minutes after physical 

activity. The study concluded that the combined mode of physical therapy promoted 

the remissions of the AS diseases of the young footballer.  

81. Costa et al. (2004) studied on mental health status, fatigue severity, disease related 

variables and leisure time physical activity in patients with Spondyloarthritis. Total 

sixty six patients fulfilled their response by BASDAI, BASFI and Health related 

quality of life (SF-36). The results of the study exhibits that BASDAI fatigue mean 

score was 5.5. Disease activity functional ability and worse mental health contributed 

to greater fatigue (R2=0.56). The relationship between exercise duration and fatigue 

intensity was moderated by mental health status. For patients with poorer mental 

health score did not influence fatigue severity. The study concluded that integrative 

regular leisure physical activity into comprehensive treatment of   Spondyloarthritis 

may be useful for modulating fatigue. 

82. Souza et al.  (2017) done an experiment on progressive strength training by using 

swiss ball to AS patients. They evaluated one replication maximum test (1RM), 

BASMI, BASFI and HAQ-S, SF-36, 6 minutes’ walk test, BASDAI, ASDAS, ESR, 

CRP parametrs at baseline and 4, 8, 12 and 16 weeks after. Total 60 patients divided 

into two groups. Intervention group performed eight exercises with swiss ball for 16 

weeks. The statistical results of the study shows that strength (1RM) p<0.005, 6 
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minutes’ walk p<0.001, these are better results for the intervention group. But no 

significance differences were found in BASFI, HAQ, BASMI, SF-36, TUG, 

ASDSAS, ESR, CRP parameters. They concluded that progressive strength training 

by using swiss ball is effective for improving muscles strength and walking 

performance of AS patients. 

83. Altan et al. (2006) compared the balenotherapy and exercise therapy for developing 

physical function and quality of life of AS patients. Total 60 patients selected for the 

study. Among of them 30 patients received balenotherapy in a therapeutic pool for 30 

minutes and general exercise once a day for 3 weeks. Rest of 30 patients continued 

only exercise therapy for 3 weeks. The patients were evaluated at before starting the 

experiment then 3 weeks and 24 weeks later. The evaluation parameters were 

BASDAI, BASFI, DFI, tragus-wall distance, chest expansion, modified schobber tests 

finger trip head distance and Nottingham health profile (NHP). Fifty four patients 

completed these protocol as per scheduled. Comparisons of the groups showed 

significantly superior results for the balenotherapy group in all parameters. BASDAI, 

NHP, BASFI, DFI, MST, TWD, CE at 3 weeks. But the comparisons on the basis of 

post treatment in global evaluation and MST significant at 24 weeks. According to the 

study's findings, balenotherapy improves disease activity and functional measures in 

AS patients right away following treatment. 

84. Analay et al. (2003) experimented on intensive group of exercise on patients with 

AS. It is double blind study and fifty one patients randomly allocated into two groups. 

The study conducted at Istanbul medical department. Group 1 or experimental group 

practiced intensive exercise with normal education programme under supervision of 

physiotherapist for six week. And the control group taken education programmes and 

practice exercises at home. The main outcome measures were-visual analogue scale 

for pain, Beck Depression scale and BASFI. The results shows that positive changes 

in patients under taking group exercise at six week and three month after treatment in 

favor of group 1 or experimental group. They concluded that précised intensive 

exercises is better than home based exercise at reducing impairment associated with 

AS.  

85. Oskay et al. (2018) evaluated the consequence of pilates exercise on kinesiophobia, 

disease activity, functional status and quality of life in patient with AS. Total 21 

patients received modified Pilates training for 6 weeks. The age of the patients 46.6+-
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11.8 years old and disease duration was 68 months. After 6 weeks of modified Pilates 

training mobility, disease activity and functional scores improved (p=<0.05) and also 

quality of life, depression and kinesphobia levels showed significant improvement in 

those patients.  

86. Karapolat et al. (2009) compared the influence of conventional workout and 

swimming and walling on pulmonary function, aerobic capacity, quality of life, Bath 

indexes and psychological symptoms of AS patients. Total 3 groups were formed with 

15 patients in each group. Group 1 performed conventional exercise and swimming. 

Group 2 performed conventional exercise with walking and group 3 performed only 

conventional exercises. The results of the study exhibit that there were significant 

increases in Pvo2 and 6 MWT after treatment in groups 1 and 2 (p=<0.05).  Forced 

expiration volume in one second (FEV1,ml), forced vital capacity (FVC) AND vital 

capacity improved in all three groups. Along with statistical improvement was 

observed in energy, emotional, recreational and physical mobility sub scores in three 

exercise groups after completion of the exercise programme (p<0.05). The study 

concluded that swimming, walking and conventional exercise beneficial effects on the 

quality of life, pulmonary function and functional capacity of AS patient.  

87. Hsieh et al. (2014) intended to find the influence of house hold based exercise in 

compare to range of motion home exercise (ROM) in patients with AS. Nineteen 

patients divided in to two groups. One group completed programme included range of 

motion, strengthening and aerobic exercises with 9 subjects. And other group 

performed by ROM programme consists of daily range of motion exercise only. The 

subjects followed the exercises instruction for 3 months. The assessments included in 

this study were cardiopulmonary test, pulmonary function test, spinal mobility 

measurement, chest expansion, BASFI test. After exercise, the combination group 

showed significant improvement in peak oxygen (p=0.008). BASFI (p=0.028) in 

compare to ROM group. Significant improvement in finger to floor distance after 3 

months exercise was found only combination group (p=0.033). The study concluded 

that combined home exercise is more effective than range of motion home exercise 

alone in aerobic capacity and functional ability.  

88. Niedermann et al. (2013) studied on perceived consequence of cardiovascular 

working out on fitness and perceived disease activity in people with AS. Two groups 

were formed for experiment. The experiment group performed 3 cardiovascular 
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training units per week and weekly usual care of flexibility training. Control group 

contained regular discussion on coping strategies. The physical fitness was measured 

by sub-maximal bicycle test. All analysis controlled for sex, age, body mass index, 

physical activity level and BASDAI questionnaire. The training group reported 

exercising at least 3 times per week at the 3 month followed up. The fitness level in 

the training group was significantly higher in the control group (p=0.001). The mean 

BASDAI score was 0.31 points lower (p=0.31) in the training group, reaching 

significance for the peripheral pain sub score (p=0.01) but not for the back pain or 

fatigue. 

89. Buize et al. (2019) studied on the effect of breathing exercises, cold exposure and 

meditation in patient with axial spondyloarthritis. The study was randomized, one 

way crossover clinical part of concept trail. Twenty four patients with moderately 

active axpa (ASDAS >201) & hs CRP-I 5 mg/ml were included and 13 patients 

selected for intervention for 8 weeks serum calprotectin levels ESR over the BASDAI 

and quality of life (SF-36) and Hospital anxiety and depression (HADS) were 

assessed before and after 8 weeks of intervention. The study result reported that ESR 

significantly decline in group (p=0.040) and control group 0.406. ASDAS-CRP 

declined from 3.1 to 2.3 in the intervention group. And also similar trend was 

observed for serum calprotectin (p=0.064) in intervention group and control group 

(p=0.182) but not for hsCRP but statistically not significant. The study concluded that 

significant decrease in ESR levels and ASDAS-CRP upon add-on training programme 

(breathing exercise, cold exposure & meditation in Axial Spondyloarthritis (AxSpA) 

patients. 

90. Passalent et al. (2010) conducted a cohort study to look at how much and what kind 

of exercise people with ankylosing spondylitis (AS) did, as well as how the patients 

felt about it. Exercise is cited as the main component of complete management in AS 

management recommendations. Patients were given the Exercise Benefits and 

Barriers Scale (EBBS) and an exercise inventory questionnaire. The questionnaires 

were completed by sixty-one AS patients. The mean duration of the condition was 

14.7 years, and the mean age was 38.0 years. The most often reported forms of 

exercise were walking (twice per week) and stretching (twice per week), with reports 

of 35.0% and 32.8%, respectively. Exercise is beneficial to patients with AS, as 

evidenced by average EBBS benefits ratings that are comparable to those of historical 
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controls with related disorders. 

91. Silva et al. (2012) evaluated the effects of global posture reeducation and compare to 

conventional self-stretching and breathing exercise of AS patients. Total 38 patients 

enrolled in the group. Twenty two patients engaged with GPR programme (position 

that stretched the shortened muscle chains). Control group engaged with conventional 

exercise programme. Both group continued the exercise programme for 4 months. 

The result of the study showed that statistically significant improvement in morning 

stiffness (p=0.013), spine mobility parameters, except finger, floor distance (p=0.118) 

in chest expansion (p=0.028) and in the physical aspect component of the SF-36 

(p=0.001). The study conducted that the individual treatment with GPR seems to be 

have better clinical outcomes than group treatment with conventional segmental self-

stretching and breathing exercise for AS patients. 

92. Taspinar et al. (2015) evaluated the impact of calisthenics exercises on psychological 

status in patients with AS and multiple sclerosis (MS). Total 40 patients for each 

disease divided into two equal groups of 20 patients. Group 1 taken hospital base 

calisthenics exercise programme and group 2 done home based exercise programme. 

After 8 week completion in the AS patients, home-base exercise group showed 

significant improvements in ESR. The hospital based exercise group showed 

significant improvement in BASMI scores, Hospital anxiety and depression scale –

anxiety (HADS-A) scores. In MS patients both exercise group showed significant 

improvement in 10 minutes walking test, Berg Balance Scale (BBS), HADS-A, MS 

international quality of life scores. The study concluded that positive effect of 

exercise on rheumatic chronic inflammatory (AS) and neurologic (MS) processes also 

associated with disability. 

93. Edavath (2010) studied on a single case report on ayurvedic treatment of AS. From 

the ayurvedic prespective, they viwed and treat of ‘Amavata’ which may effectively 

managed when intervention is started in early stages of diseases. Niruhu Bam with 

Balaguduchyadi yoga (a form of ayurvedic medicine) combined by Shamana 

treatment with Rasnerandadi Kwatha and Simhanda guggulu have been found 

effective for reduce of pain and disease activity of AS patients.  

94. Nath et al. (2023) focused on non-drug and drug therapies for the treatment of AS. 

Uncertainty surrounds the etiology of AS; early inflammatory processes and 
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ossification cause local osteitis. It raises morbidity and mortality, which affects 

patients' quality of life. One of the best indicators for AS diagnosis is HLA-B27. The 

assessment of disease activity and evaluation of therapy efficacy are done using CRP 

and ESR. NSAIDs and DMARDs, for example, are ineffective on their own in 

managing disease symptoms and signs. However, when paired with physical therapy, 

patients' quality of life significantly improves. The development of biologics that 

block important inflammatory cytokines like TNF inhibitors has significantly 

improved the prognosis for AS patients. When combined with other pain relievers, 

biologics help stop the progression of the disease. 

95. Adamopoulos (2002) interested to look into how exercise affected patients with 

chronic heart failure (CHF) in terms of circulating proinflammatory cytokines and the 

soluble apoptotic mediators Fas (sFas) and Fas ligand (sFasL). Twenty-four stable 

congestive heart failure patients had their plasma levels of tumor necrosis factor-alpha 

(TNF-alpha), soluble TNF receptors I and II (sTNF-RI and sTNF-RII, respectively), 

interleukin-6 (IL-6), soluble IL-6 receptor (sIL-6R), sFas, and sFasL evaluated. In 

patients with CHF, physical training resulted in a significant increase in VO2max p < 

0.001) and a significant decrease in plasma levels of TNF-alpha p < 0.001), sTNF-RI 

p < 0.005), sTNF-RII p = 0.06), IL-p < 0.005), sIL-6R (p < 0.01), sFas p = 0.05), and 

sFasL p < 0.05). On the other hand, there was no discernible change in circulating 

cytokines and apoptotic markers in the control group following physical training. 

96. Xie et al. (2019) assessed the efficiency and safety of Baduanjin qigong, a traditional 

Chinese exercise, for treating ankylosing spondylitis (AS). A pilot RCT showed that 

the 12-week Baduanjin qigong training group showed reduced fatigue, intensity, and 

duration of morning stiffness compared to the no-treatment group. Additionally, the 

exercise group exhibited higher patient global assessment scores. 

97. Wang et al. (2022) investigated the loyalty, effectiveness, and security of a wearable 

technology-assisted combined home-based exercise program for patients with 

ankylosing spondylitis (AS). The research was conducted at the Chinese People's 

Liberation Army General Hospital, involving 77 patients who had no regular exercise 

habits and had been stable in drug treatment for the preceding month. The 

intervention group received moderate-intensity aerobic exercise and functional 

exercise, controlled by a Mio FUSE Heart Rate Monitor wristband. The primary 

outcome was the difference in the Ankylosing Spondylitis Disease Activity Score 
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(ASDAS). The study found significant differences in primary and secondary 

outcomes, with the intervention group showing less difficulty in ASAS HI-

motivation. The study suggests that this technology-assisted combined home-based 

exercise program can improve the clinical outcomes of patients with AS without 

regular exercise habits, with good adherence and safety profile. 

98. van Tubergen et al. (2001) studied among 120 Dutch patients with ankylosing 

spondylitis (AS) found that combined spa-exercise therapy, along with standard drug 

treatment and weekly group physical therapy, can improve functional ability, global 

well-being, pain, and morning stiffness. The study involved three groups: one treated 

in a spa resort in Bad Hofgastein, Austria, and the other in Arcen, Netherlands. The 

patients continued their usual drug treatment and group physical therapy for another 

37 weeks. The results showed a significant time-effect and time-by-treatment 

interaction, with more improvement observed in group 1 compared to controls. The 

study suggests that a 3-week course of combined spa-exercise therapy, in addition to 

drug treatment and group physical therapy alone, can provide beneficial effects for at 

least 40 weeks.  

99. Marcu et al. (2020) studied on the effectiveness of various therapeutic methods in 

improving the quality of life of patients with ankylosing spondylitis. A randomized, 

longitudinal, controlled trial was conducted on 92 patients over 6 years. The study 

found that the combination therapy group showed a moderately high association 

between functional status improvement and wellness increase. The combination 

therapy, which included etoricoxib, showed significant improvements in functional 

status and wellness scores. The study concluded that etoricoxib can facilitate the 

application of individualized exercise programs. 

100. Baglan-Yendur (2019) aimed to investigate the effects of mobilization of sacroiliac 

joint with mechanical correction on pain (Mulligan concept) in patients with AS. It is 

a case study of two patients with sacroiliac joint (AS) showed that eight sessions of 

mulligan concept mobilization led to decreased pain, increased functional 

performance, and mobility in the first eight sessions, suggesting that this concept may 

be effective in improving pain, function, and mobility. 
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2.1.6 Studies of Yoga in Ankylosing Spondylitis:  

101. Singh et al. (2021) studied the effectiveness of a 2 week controlled yoga practices on 

spinal suppleness in AS patients was evaluated in this retrospective study. A South 

Indian yoga center provided twenty-four (24) male AS patients, mean age 38.3 years 

who participated in a 2 weeks controlled yoga retreat 2015 to 2020. Yoga postures, 

breathing exercises, meditation, stable nourishment, and prayerful gatherings made up 

the yoga intervention. The heart rate, systolic blood pressure, and sit-and-reach test 

post-test scores were all shown to be considerably (P<.05) lower than the baseline. 

Within two weeks, there was a notable improvement in both the analgesic medication 

score and the symptom score. 

102. Singh et al. (2023) did a study involving 120 AS patients and found that a three-

month tele-yogic intervention significantly improved disease activity, functional 

index, inflammatory markers, quality of life, and mental health measures. The yoga 

intervention group showed significant improvement in BASDAI, anxiety, and 

depression compared to the control group. The study concluded that tele-yoga 

intervention is feasible and effective in treating AS. 

103. Singh et al. (2022) developed a yoga module for AS patients, involving a three-stage 

process. Six yoga experts prepared a list of 64 practices, and 41 were included in the 

module. The modules were validated by 41 yoga experts with at least five years of 

experience. The final yoga module was administered to 19 AS patients, and the results 

showed the module is feasible, acceptable, and easy to practice. The study 

recommends following the module for 30 minutes daily under expert supervision. 

104. Sushma et al. (2022) did a case study on fifty nine years old male patient suffering 

from AS with positive HLA-B27 for 40 years sought Ayurvedic treatment for relapse 

of pain, stiffness, fatigue, intermittent constipation and disturbed sleep. Ayurvedic 

diagnosis was Amavata.  The patient was managed as outpatient for eleven days and 

hospitalised for thirty three days. Internal medicines and external therapies with diet 

modification, lifestyle adjustments, counselling, Yoga and IAM Technique 

(Integrated Amrita Meditation Technique) were administered during the hospital stay. 

At yearly follow up, C - reactive protein was reduced to 15.7 mg/L from the baseline 

value of 37.5 mg/L, and ESR from 103 Mm/h to 8 mm/h indicating reduction in 

inflammation. The dose of NSAID and DMARD (Disease Modifying Antirheumatic 
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Drug) could be reduced from once in twenty-four hours to once in eighty-four hours 

and steroids from twice daily to once in a week. There was significant reduction in 

pain and stiffness. Integration of Ayurveda and Yoga with conventional treatment can 

reduce drug dependence and improve quality of life in AS. 

105. Acar et al. (2022) looked into how tele-yoga affected patients with ankylosing 

spondylitis disease activity, functional limitation, spine flexibility, quality of sleep, 

anxiety, stress, depression and overall wellness. This study reported on the basis of 

preliminary results. The study included 36 volunteer AS patients (15 female and 20 

male) who applied to the Division of Rheumatology and Immunology, Department of 

Internal Medicine, Dokuz Eylül University. Using the block randomization method, 

participants were randomly assigned to either the waiting-list control group (n = 18, 

mean age 44.9 ±8.01 years) or the tele-yoga group (n=18, mean age 43.22±8.54 

years). Patients in the tele-yoga group engaged in three days a week, for eight weeks, 

one-hour tele-yoga sessions with a maximum of five participants per group via Zoom, 

an online video-conference tool. Examinations were conducted both before and 

following an eight-week yoga program. The waiting list control group did not get any 

assistance; instead, participants were encouraged to carry on with their regular 

activities and prescription regimens. The Pittsburgh Sleep Quality Index (PSQI), the 

Short Form-36 (SF-36), the Hospital Anxiety and Depression Scale (HADS), the 

Perceived Stress Scale (PSS) inventory, the Bath AS Disease Activity Index 

(BASDAI) for disease activity, the Bath AS Functional Index (BASFI) for 

functionality, and the Bath AS Mobility Index (BASMI) for spinal mobility were all 

used. In the tele-yoga group, all measures showed substantial improvement (p<0.05) 

when compared to control group.  

106. Singh et al. (2022) studied the case of an eighteen years old teenager who had AS for 

a year. The patient had followed the prescribed yoga regimen on a regular basis for 

three weeks. Pre- and post-assessment using x-rays and biochemical tests revealed 

that the patient's joint motions had improved, his pain had decreased, and his sleep 

quality had improved. It was discovered that the yoga intervention, which includes 

certain yogic sukshma vyayama, chosen yogasana, and pranayama along with a 

changed diet and way of life, was highly successful. According to the findings, these 

exercises significantly improved his spine mobility and returned his C-reactive protein 

(CRP) level to a normal range. The progress that was made both before and after yoga 
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sessions was also shown on the x-ray. It demonstrates that there was less lumber spine 

stiffness than previously, which also prevented patients from experiencing muscular 

spasms.  

107. Acar et al. (2023) studied continuously, tele-yoga on physical efficiency, disease 

score, spinal suppleness, elasticity, muscles endurance, exercise capacity, balance, 

sleep quality, stress, depression, anxiety, quality of life, and mindfulness in patients 

with ankylosing spondylitis (AS). Sixty patients were randomly assigned to the tele-

yoga group (TYG) or wait-list control group (CG). Results showed significant 

improvements in BASFI, disease activity, spinal mobility, flexibility, muscular 

endurance, balance, sleep quality, stress, depression, and QoL compared to the CG. 

Tele-yoga practice appears to be a safe and promising intervention for AS patients. 

108. Yu et al., (2020) aimed to develop an online pain management program for 

ankylosing spondylitis patients, incorporating mindfulness-informed exercises and 

cognitive-behavioral therapy (CBT) elements. Thirty patients participated in a five-

week program, which included breathing and body scanning exercises, mindful 

walking, positive thinking, and dysfunctional thinking management. Participants 

completed questionnaires and received instructions from a counseling psychologist. 

The results showed that the program improved sleep quality and reduced pain 

interference, but not significantly reduced pain intensity. Both male and female 

patients could benefit from the program. The study also identified challenges faced by 

local patients in practicing mindfulness-informed exercises. 

109. Buijze et al. (2019) evaluated the safety and anti-inflammatory effects of an add-on 

training program involving breathing exercises, cold exposure, and meditation in 

patients with axial spondyloarthritis. The trial involved 24 patients with moderately 

active axial spondyloarthritis and hs-CRP ≥5mg/L. The intervention period lasted for 

8 weeks, with no significant differences in adverse events between groups. However, 

during the 8-week intervention period, there was a significant decline in ESR levels 

and ASDAS-CRP in the intervention group. A similar trend was observed for serum 

calprotectin, but not for hs-CRP. The study concluded that the add-on training 

program met its primary endpoint with no safety signals, and there was a significant 

decrease in ESR levels and ASDAS-CRP in the intervention group. These findings 

suggest the need for full-scale randomized controlled trials of this novel therapeutic 

approach in patients with inflammatory conditions. 
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Table no. 1: Reviews on Yoga in Ankylosing Spondylitis and Rheumatic Diseases 

Year Study Tittle Author (s) Participants 
Intervention 

Duration 
Findings 

2009 ‘Effect of Yogic Package on 

Rheumatoid Arthritis’ 

Bhandari & 

Singh 

80 (23-48 years) 

Rheumatoid Arthritis 

40day (90 minutes/ 

Each day day) 

The most of inflammatory joints was not 

significantly (p>0.05) reduced 

Pain intensity, mean heart rate, blood pressure, 

serum uric acid, CRP, lymphocyte count, , and were 

all significantly reduced (p<0.05). 

2009 ‘The benefits of yoga for 

rheumatoid arthritis: results of a 

preliminary, structured 8-week 

program’ 

Badsha et al.  47 (18 years) 

Rheumatoid Arthritis 

8 weeks (1 hour, 12 

session) 

HAQ scores and emotional health-related Quality of 

life (QOL) role restrictions) (p<0.05),  

Insignificant changes in Quality of life variables 

(p>0.05). 

2011 ‘Effect of an integrated approach 

of yoga therapy on quality of life 

in osteoarthritis of the knee joint: 

A randomized control study’ 

Ebnezar et al. 235 (59.49 ± 10.10 

years) 

Osteoarthritis 

2 weeks (40 

minutes, 6 

days/week), 3 

months follow  up 

Short Form-36 significant in all domains (p<0.05). 

2011 ‘Now I see a brighter day": 

expectations and perceived 

benefits of an Iyengar yoga 

intervention for young patients 

with rheumatoid arthritis. Journal 

of yoga & physical therapy’ 

Evans et al.  5 (28 years) 

Rheumatoid Arthritis 

6 weeks (90-min, 

2/week) 

Improvements were seen in wellbeing, range of 

motion, physiological awareness, acceptance, 

coping mechanisms, self-efficacy, and mindfulness.  

 

2012 ‘Efficacy of a short-term yoga-

based lifestyle intervention in 

reducing stress and 

inflammation: preliminary 

results’ 

Yadav et al. 86 (40.07±13.91 years) 

Stress & 

Inflammation 

10 days  Significant reductions in cortisol, β-endorphins, IL-

6, and TNF-α were seen (p<0.05). 

 

2012 ‘Effect of integrated yoga therapy 

on pain, morning stiffness and 

anxiety in osteoarthritis of the 

knee joint: A randomized control 

study’ 

Ebnezar et al.  250 (59.56 ± 9.54 

years) 

Osteoarthritis 

15 days (40 

minutes/day) 

followed 3 months 

home practice(40 

minutes/day) 

Pain while at rest, stiffness in the morning, feeling 

uneasy, the blood pressure diastolic, the blood 

pressure's systolic Significantly lower pulse rate 

(p<0.05). 

2013 ‘Impact of iyengar yoga on 

quality of life in young women 

Evans et al.  26 (28.3±3.9 years) 

Rheumatoid Arthritis 

6 weeks (2 

times/week) 

SF-36: General health, SF-36: Vitality, PDI, HAQ: 

Health, Psychological functioning, BSI: Global 
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Year Study Tittle Author (s) Participants 
Intervention 

Duration 
Findings 

with rheumatoid arthritis’ severity, CPAQ: Total, ASES pain, GIS  found 

significant difference (p<0.05)  

SF-36: Bodily pain, Mental health, and depression 

HAQ: Disability, DAS28, anxiety found 

insignificant (p>0.05) 

2013 ‘Impact of Iyengar Yoga on 

Quality of Life in Young Women 

With Rheumatoid Arthritis. The 

Clinical Journal of Pain’ 

Evans et al. 26 (mean age 28 years) 

Rheumatoid Arthritis 

6 weeks (90-min, 

2/week) 

Significant improvement (p<0.05) was observed in 

HRQoL overall health, pain disability, and weekly 

assessments of pain, anxiety, and depression. 

2014 ‘Impact of Yogic practices on 

some bio-chemical parameters of 

Arthritis patients. International 

Journal of Yoga and Allied 

Sciences’ 

Kumar 

 

 

 

50 (30-60 years) 

 

Rheumatoid Arthritis 

3 months (90-min, 

daily/week) 

ESR and RA factor significant decreased p<0.05. 

2014 ‘The Efficacy of Classical Indian 

Yoga in the Treatment of 

Fibromyalgia: A Randomized 

Controlled Trial’ 

Trivedi & 

Mishra 

 

 

100 (55± 11 years) 

 

Fibromyalgia 

 

6 months (90-min, 

3/week) 

Significant improvements (p<0.05) are observed in 

the ‘FM Impact Questionnaire (FIQ) score, pain 

scale (VAS) global evaluation, physical function, 

depression, and health status’. 

2015 ‘Yoga in Sedentary Adults with 

Arthritis: Effects of a 

Randomized Controlled 

Pragmatic Trial’ 

Moonaz et al.  75 (52±12 years) 

 

Arthritis 

8 weeks (60-min 

classes and 1 home 

practice/week) 

‘SF-36, PCS, Reach and sit, Positive affect, 

negative affect, perceived stress, and CES-D are 

examples of psychological function. SF-36: 

Function of the body, At the post-test, the roles of 

physical, pain, vitality, and mental health’ were 

significant (p<0.05). not significant in terms of 

general health, emotional role, social function, or 

self-efficacy (p>0.05). 

2017 ‘Effect of Selected Yogic 

Practices on Pain and Disability 

in Patients with Lumbar 

Spondylitis. International Journal 

of Yoga’ 

Manik et al. 

 

172 (29 ± 14.81 years) 

 

Lumbar Spondylitis 

1 hour/15days/ 1 

months  

Significant effects in all three groups- immediate 

relief, short-term, and long-term (LTPG) (p<0.05), 

better in LTPG. 

2017 ‘Effect of yoga training on 

inflammatory cytokines and C-

Shete, et al. 48 (41.5 ± 5.2 years) 

Occupational 

3 months (60 

minutes, 6 

Significantly (p < 0.001), the following factors are 

associated with high cholesterol: HDL, LDL, hs-



64 

 

Year Study Tittle Author (s) Participants 
Intervention 

Duration 
Findings 

reactive protein in employees of 

small-scale industries’ 

Hazards days/week) CRP, IL-6, and TNF-α.  

 

2018 ‘Effect of simplified Kundalini 

yoga in the management of 

cervical spondylosis’ 

Sugumar & 

Ponnuswamy 

 

40 (25-45 years) 

Cervical Spondylosis 

3 months  (60 

minutes, 6 

days/week) 

Neck pain and stiffness of neck improved 

significantly (p,0.05). 

2018 ‘Effect of Yoga Based Lifestyle 

Intervention on Patients with 

Knee Osteoarthritis: A 

Randomized Controlled Trial’ 

Deepeshwar 

et al.  

 

66 (60.2 ± 8.2 years) 

Knee Osteoarthritis 

7 days (everyday 

twice )  

Significant p< 0.05 were obtained for the ‘Timed 

Up and Go Test (TUG), Sit-to-Stand (STS), and 

Goniometer variables’ (Right Extension, Right 

Flexion, Left Extension, and Left Flexion). 

2018 ‘Yoga for the management of 

pain and sleep in rheumatoid 

arthritis: a pilot randomized 

controlled trial. Musculoskeletal 

care’ 

Ward et al.  

 

 

26 (54±11 years 

Rheumatoid Arthritis 

8 weeks (75 minutes 

weekly) 

Significant improvements were observed in the 

yoga group (p<0.05) in the following measures: 

‘EQ-5D-3 L (EuroQol EQ-5D-3 L), CDAI (Clinical 

Disease Activity Index), HADS (Hospital Anxiety 

and Depression Scale), HAQ-DI (Health 

Assessment Questionnaire Disability Index), and 

ISI (Insomnia Severity Index)’. 

2019 ‘An add-on training program 

involving breathing exercises, 

cold exposure, and meditation 

attenuates inflammation and 

disease activity in axial 

spondyloarthritis – A proof of 

concept trial’ 

Buijze et al. 

 

 

24 

Axial 

Spondyloarthritis 

8 weeks  ‘ESR, ASDAS-CRP BASDAI, SF-36 PCS SF-36 

MCS’ significantly improved (p<0.05). 

‘hsCRP,  Calprotectin, EQ-5D, EQ-5D VAS, 

HADS-Anxiety and HADS-depression’ found no 

significant (p>0.05). 

2019 ‘Impact of yoga based mind-body 

intervention on systemic 

inflammatory markers and co-

morbid depression in active 

Rheumatoid arthritis patients: A 

randomized controlled trial’ 

Gautam et al., 

 

 

72  

Rheumatoid Arthritis 

8 weeks ‘CRP, ESR, Serotonin  , BDNF , endorphins, IL-

17A, TNF-α, TGF- β,  HLA-G, DAS28ESR, HAQ-

DI’ found statistical significant (p<0.05). 

2020 ‘Effect of Yoga Therapy on 

Disease Activity, Inflammatory 

Markers, and Heart Rate 

Variability in Patients with 

Ganesan et al. 

 

 

166  

Rheumatoid Arthritis 

12 weeks (30 min, 3 

times/week) 

‘Cortisol, TNF-α, IL-1α, IL-6, and the low-

frequency component expressed as LFnu, or the 

low-frequency/high-frequency (LF-HF) ratio’, all 

considerably decreased (p < 0.05). 
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Year Study Tittle Author (s) Participants 
Intervention 

Duration 
Findings 

Rheumatoid Arthritis’ 

2020 ‘Functional status in adhesive 

capsulitis – yoga vs. 

physiotherapy: a quasi-

experimental study’ 

Pitchai et al. 

 

40 (45.4 ± 7.78 years) 

Adhesive Capsulitis 

4 weeks Improving shoulder abduction mobility 

significantly (p<0.05) 

 insignificant in ‘shoulder flexion and shoulder 

internal rotation’ (p>0.05) 

2020 ‘The Impact of Yoga, Anti-

Inflammatory Diet & Self-

Monitoring In Children With 

Rheumatic Diseases. Annals of 

the Rheumatic Diseases’ 

Pandya 

 

22 

Rheumatic Diseases 

4 weeks (45 minutes 

/day) 

Very helpful effects include yoga, anti-

inflammatory diet, and self-monitoring.  

 

2020 ‘A preliminary study of an online 

pain management programme for 

patients with ankylosing 

spondylitis’ 

Yu et al. 

 

 

60 (age 49 ±10.39 

years) 

Ankylosing 

Spondylitis 

5 weeks ‘Pain Catastrophizing Scale score’  (PCS) decreased 

significantly (p<0.05) but ‘Brief Pain Inventory, 

Ryff's Psychological Well-being Scale, Pain Self-

Efficacy Questionnaire, Cognitive and Affective 

Mindfulness Scale-Revised’ remain not significant 

(p>0.05). 

2020 ‘Effect of an 8-Week Yoga-

Based Lifestyle Intervention on 

Psycho-Neuro-Immune Axis, 

Disease Activity, and Perceived 

Quality of Life in Rheumatoid 

Arthritis Patients: A Randomized 

Controlled Trial’ 

Gautam et al.,  

 

 

 

66 

Rheumatoid Arthritis 

8 weeks (120 min, 5 

times/week) 

There were significant improvements (p<0.05) in 

the ‘psycho-neuro-immune axis, DAS28-ESR, 

physical health, psychological, and social 

connections’ domains. There was also significant 

‘up regulation of TGF-β and down regulation of IL-

6, TNF-α, and CTLA4’, but no significant changes 

(p > 0.05) in the environmental health domain. 

2021 ‘Potential Role of Yoga in the 

Management of Ankylosing 

Spondylitis: A Retrospective 

Study’ 

Singh, J. et al. 

 

24 (age 38.3 ± 

10.5 years) 

Ankylosing 

Spondylitis 

2 weeks ‘BMI, systolic blood pressure, and heart rate were 

not significant; however, the sit-and-reach test 

revealed that the heart rate and systolic blood 

pressure’ were significant (p<0.05). 

2021 ‘Effects of Yoga in Daily Life 

program in rheumatoid arthritis: 

A randomized controlled trial’ 

Pukšić et al.  

 

57 (55.3  ±11 years) 

Rheumatoid Arthritis 

24 weeks (90 min, 2 

times/week) 

The ‘Hospital Anxiety and Depression Scale 

(HADS) and fatigue’ significant differences 

(p<0.05), insignificant change in the SF-36 (all p > 

0.05). 

2022 ‘Designing, validation, and 

feasibility of a yoga module for 

Singh, J. et al. 

 

25 (age 35.5 ± 10.7) 

Ankylosing 

1 months Pain and flexibility improved  
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Year Study Tittle Author (s) Participants 
Intervention 

Duration 
Findings 

patients with ankylosing 

spondylitis’ 

Spondylitis 

2022 ‘Role of Selected Yoga Practices 

in The Treatment of Ankylosing 

Spondylitis: A Case Study’ 

Singh, SK et 

al. 

 

1 (18 years) 

Ankylosing 

Spondylitis 

3 weeks Reported in enhancement of spinal mobility, CRP 

and improvements in X-ray report 

2022 ‘Integrative approach combining 

Ayurveda, counselling, Yoga and 

meditation with conventional 

management of Ankylosing 

Spondylitis - A case report’ 

Sushma et al. 

 

1 (age 59) 

Ankylosing 

Spondylitis 

44 days ESR (103 mm/h to 8 mm/h) and CRP (37.5 mg/L- 

15 mg/L)  reduced reported  

2022 ‘Ankylosing Spondylitis and 

Tele-Yoga during Covid-19 

Pandemic: Preliminary Results of 

A Randomized Controlled Trial’ 

Acar et al. 

 

 

36 (age 44.9 ±8.01 

years) 

Ankylosing 

Spondylitis 

8 weeks PSQI, SF-36, HADS, PSS BASDAI BASFI, 

BASMI, spinal mobility found improvement 

(p<0.05). 

2023 ‘Impact of holistic, patient-

centric yoga & naturopathy-

based lifestyle modification 

program in patients with 

musculoskeletal disorders: A 

quasi-experimental study’ 

Nair et al. 

 

 

57 (29-65 years) 

Musculoskeletal 

Disorders 

10 days  ‘Musculoskeletal-related Health Quality (MSK-

HQ), health, vitality, pain, sit-to-stand (STS), and 

time-up-and-go (TUG)’ significant improvements 

(p<0.05). 

2023 ‘Tele-yoga in the management of 

ankylosing spondylitis amidst 

COVID pandemic: A prospective 

randomized controlled trial’ 

Singh, J. et al. 

 

109 

Ankylosing 

Spondylitis 

3 Months ‘BASDAI, BASFI, Anxiety, AS-QoL’ statistically 

significant (p<0.05) 

2023 ‘The Effects of Tele-Yoga in 

Ankylosing Spondylitis Patients: 

A Randomized Controlled Trial’ 

Acar et al. 

 

60 

Ankylosing 

Spondylitis 

8 weeks ‘Balance, spinal mobility, flexibility, muscular 

endurance, disease activity, sleep quality, stress, 

depression, and quality of life’ improved 

significantly (p<0.05) 
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2.2 Summary of the Review 

Through searching with keywords on low back pain, inflammatory back pain, rheumatic 

disorders, other related disorders, ankylosing spondylitis, exercise, and the yogic effect, 

studies with random and non-random control experiment indicate that yoga can reduce pain 

and disability. Numerous studies showed that yoga possibly will be an effective 

complementary therapy to progress the all aspect of heath domains in patients with low back 

pain and rheumatoid disorders. Several studies reported that, apart from back problems, yoga 

may help to manage disorders like hypertension, asthma, diabetes, fibromyalgia, cancer, 

hemodialysis, psychological disorders, and musculoskeletal disorders. In this review, several 

studies were found on various exercise interventions for ankylosing spondylitis. Those 

studies reported that spinal movement exercises can improve disease movement, functional 

limitation, and inflammation in patients with ankylosing spondylitis. Very few studies were 

found of yoga in ankylosing spondylitis. Among those studies were very small numbers of 

subjects, and no robust evidence was found of yogic effects on disease activity, inflammatory 

response, psychological state, or overall quality of life of the ankylosing spondylitis patients. 

According to the results of exercise interventions in AS and the significant influence of yoga 

on chronic low back pain (either mechanical or inflammatory), rheumatoid disorders, and 

other disorders, it has been hypothesized that yogic practices may be effective in reducing 

disease activity, functional ability, inflammation, negative thoughts, and developing physical 

and physiological functions in AS patients that improve patients’ quality of life. 
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CHAPTER-III 

METHODOLOGY 

In this chapter a description of the investigation methodology has been provided. The topic, 

criterion measure, tools and equipment utilized, the process for gathering data, and the 

statistical process for data analysis have all been explained. 

3.1 THE SUBJECTS: 

Subjects were selected from those who were come for treatment of Ankylosing Spondylitis at 

OPD of Clinical Immunology and Rheumatology, IPGMER; Kolkata, along with they were 

engaged in different occupational activities. The subjects of the study were examined and 

quantified with the Bath Ankylosing Spondylitis Disease Activity Index (BASDAI) and Bath 

Ankylosing Spondylitis Functional Index (BASFI) questionnaires and confirmed with the 

certificates of registered medical practitioners at Institute of Postgraduate Medical Education 

and Research (S.S.K.M.), Kolkata. A total of 50 male patients were selected from the 

outpatient department (OPD) of Clinical Immunology and Rheumatology, the Institute of 

Postgraduate Medical Education and Research (S.S.K.M.), Kolkata, who were suffering from 

ankylosing spondylitis for over 3 months and came for treatment in the hospital. Twenty-five 

patients were given medicines with yogic practice, considered as the yoga group, and the 

remaining twenty-five patients were considered a control group, receiving only medicine as a 

conventional treatment procedure (medicine with physiatric exercises). The patient’s age 

range was 18–40 years. 

3.2 INCLUSIONS CRITERIA FOR SUBJECT’S SELECTION: 

• In this study, patients’ with ankylosing spondylitis for over 3 months were included. 

• After the approval of ethics committee of the Jadavpur University and the IPGMER, a 

total of 50 male subjects were selected from the outpatient department (OPD) of 

Clinical Immunology and Rheumatology, the Institute of Postgraduate Medical 

Education and Research (S.S.K.M.), Kolkata, who were suffering from ankylosing 

spondylitis and came for treatment in the hospital. Twenty-five subjects were given 

medicine with yogic practice, and considered a yoga group, and the remaining twenty 

subjects were considered a control group and received conventional treatments only. 

• The age ranges of the subjects were 18–40 years. 
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• The subjects of the study were selected by the Bath Ankylosing Spondylitis Disease 

Activity Index (BASDAI) and Bath Ankylosing Spondylitis Functional Index 

(BASFI) questionnaires and confirmed with the certificates of registered medical 

practitioners at SSKM Hospital. 

3.3 EXCLUSION CRITERIA FOR SUBJECT’S SELECTION: 

1. Associated other causes of back pain, such as disk herniation problems, neuropathic 

pain, dysfunction of internal organs of the pelvis and abdomen, and strain of 

ligaments 

2. Comorbidity like serious cardiopulmonary disease, which precludes yoga and exercise 

3. Musculoskeletal conditions that contraindicate or complicate yoga and exercises 

4. Psychiatric diseases or the inability to comprehend commands 

5. Smokers and drinkers 

3.4 DESIGN OF THE STUDY: 

For the experiment, the study adopted a randomized repeated measures group design. Equal 

numbers of subjects were assigned randomly in two groups of twenty-five (25) each. One 

group is named a yoga group, and the other is a control group. The yoga group continued 

with their regular medicine along with selected yogic practices for 24 weeks. Each yoga 

practice session is scheduled for 1 hour and 5 days/week. The whole practice consisted of 

selected yogic postures, breathing, and meditation. The control group followed only 

conventional medical treatments of AS patients which include regular medicine along with 

physiatric exercises recommended by experts of department of Physical Medicine and 

Rehabilitation (PMR) of IPGMER, Kolkata. Both groups continued their medicine as per the 

prescription of a registered expert rheumatologist of SSKM hospital. The design is shown in 

the below diagram: 
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Experimental Group Design  

 

Fig. 2: Study Design 

 

3.5 SELECTION OF VARIABLES: 

Table no.2: Selection of Variables 

Disease 

Activity and 

Functional 

Index 

Inflammatory 

Markers 

Blood Count 

Variables 

General 

Health 

Variables 

Psychological 

Variables 

Health-

related 

Quality of 

Life 

(HRQoL) 

BASDAI TNF-alpha Haemoglobin Blood 

pressure 

Fear Avoidance 

Beliefs (FAB) 

SF-36, Health 

Survey Total 

Leukocyte 

Count 

BASFI C-reactive 

protein (CRP) 

Segmented 

Neutrophils 

Resting 

Heart rate 

Pain 

Catastrophizing 

Lymphocytes 

Erythrocyte 

sediment rate 

(ESR) 

Monocytes BMI Depression 

Eosinophil 

Basophils 

Platelet 

Count Morning 

Cortisol 

 

Yoga group (Medicine with Yoga 

practice) 

Pre-test 

After12 weeks’ of 

intervention 

Mid-term Test  

After 24 weeks’ of 

intervention 

Post Test 

Pre-test 

Control group 

 (Conventional treatments only) 
 

Mid-term Test  

After 24 weeks’ 

Post Test 

After12 weeks’ 
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3.6 CRITERION MEASURES: 

Table no.3: Demographic Profile 

Variables Test/ Instruments Units of Measurement 

Age Identity Proof Card Year 

Height Stadiometer cm 

Weight Weighing Machine kg 

Body Mass Index BMI was estimated by body mass divided by the square of the body height kg/m² 

Table no- 4 Criterion Measures 

Category of Variables Variables Test/ Instruments Units of Measurement 

Disease Activity and 

Functional Index 

BASDAI Bath Ankylosing Spondylitis Disease Activity Index questionnaire  - 

BASFI Bath Ankylosing Spondylitis Functional Index questionnaire - 

Inflammatory Markers TNF-alpha Inflammatory markers parameters TNF-alpha was detected 

through ELISA (Enzyme-linked immune sorbent assay) test by 

help of biochemical expert. 

ng/L 

C-reactive Protein (CRP) Immunoturbidimetry  mg/L 

Erythrocyte Sediment 

Rate (ESR) 

Electrical Impendence & VCS, Westergen mm/hr 

Cortisol Level ECLIA μg/dL 

Blood Count Haemoglobin Electrical Impendence & VCS, Westergen g/dl 

Total Leukocyte Count Electrical Impendence & VCS, Westergen thou/mm3 

Segmented Neutrophils Electrical Impendence & VCS, Westergen % 

Lymphocytes Electrical Impendence & VCS, Westergen % 

Monocytes Electrical Impendence & VCS, Westergen % 

Eosinophil Electrical Impendence & VCS, Westergen % 
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Category of Variables Variables Test/ Instruments Units of Measurement 

Basophils Electrical Impendence & VCS, Westergen % 

Platelet Count Electrical Impendence & VCS, Westergen thou/mm3 

General Health  Heart Rate Heart Rate was measured by digital sphygmomanometer. beats/Minutes 

Blood Pressure Blood pressure was measured by digital sphygmomanometer. mmHg 

BMI Weight (in kg)/Heighi2 (in meters) kg/m² 

Psychological 

Variables 

Fear Avoidance Beliefs 

(FAB) 

Fear Avoidance Beliefs was measured by Fear Avoidance Beliefs 

Questionnaire (FABQ).This questionnaire was developed by 

Waddle et al(1993)  

- 

Pain Catastrophizing Pain Catastrophizing was measured by Pain Catastrophizing Scale 

(PCS) by Michael JL Sullivan (2009). 

- 

Depression Depression was measured by Hamilton Depression Rating Scale 

(1960) 

- 

Health-related  

Quality of Life 

(HRQoL)  

Health Survey (RAND 

SF-36) 

Health Survey (RAND SF-36) was estimated by RAND 36-Item 

Health Survey questionnaire, 1992) 
- 
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3.7 RELIABILITY OF DATA: 

Reliability of the test depends upon various factors, such as instruments reliability, also 

reliability & competency of testers. 

3.7.1 Reliability of Instruments: 

A digital sphygmomanometer (Model No-Omron: HEM-7051-C12), weighing machine 

(Krups countess weighing machine, 125 kg), stadiameter (Anthropometric rod), ELISA kits 

(G-Bioscience, catalog no. ITE020302), depression scale (Hamilton Depression Rating Scale, 

1960), fear avoidance beliefs (FAB) questionnaire (developed by Waddle et al., 1993), pain 

catastrophizing questionnaire (developed by Michael JL Sullivan, 2009), and Short Form-36 

HRQoL questionnaire (Rand-SF36, 1992) were used in the study. The above instruments 

were widely used for different projects and were thereby considered reliable. 

3.7.2 Tester’s Reliability: 

The data were collected by the help of qualified academicians, lab assistants and research 

scholar himself with collaboration of others research scholars of Institute of Postgraduate 

Medical Education & Research (S.S.K.M), Kolkata. 

3.8 Enrolment of the Patients 

 

Fig. 3: Enrolment of the Patients 

*The data of 2 patients from each group were not taken due to their unavailability on the 

schedule date of data collection (due to other health issue) but they continued their yoga   

practice as earlier up to 24 weeks with their medicines as prescribed by respective doctors. 

 

Control Group -25 

Control Group -22 

(At 12 Weeks)* 

2 patients refused 

to continue  

3 patients refused 

to continue  

Control Group -20 

(At 24 Weeks) 

Yoga Group-25 

Yoga Group-25 

(At 12 Weeks)* 

Yoga Group-23 

(At 24 Weeks) 
 

2 patients refused 

to continue  
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3.9 PROCEDURE OF DATA COLLECTION: 

Disease activity and functional index of the patients were measured by standardized BASDAI 

and BASFI questionnaire. After that health related quality of life measured by standardized 

Health Survey (RAND SF-36) questionnaire. For measuring psychological variables 

standardized questionnaire Fear Avoidance Beliefs (FAB), Pain Catastrophizing and 

Depression were used. After that investigator cross check the lab based health parameters by 

morning serum cortisol level, blood count profile, Heart rate, Blood pressure, BMI, TNF-

alpha, C-reactive protein (CRP), Erythrocyte sediment rate (ESR). For the experiment group, 

the investigator was shooting a self-demonstrated video of all yogic practices including 

Asana, Pranayama, and Meditations. In the video there were some instructions related with 

the particular asanas, pranayamas and meditation. The video was provided by memory drive 

or by sharing via phone to each participant. A separate sheet of still images for each practice 

and sequence of practice was provided to the participants for their better understanding. They 

were instructed to practice for one hour per day for at least 5 days in a week. They were 

monitored regularly by a virtual mode and monthly physical interaction. The control group 

followed the conventional medical treatments only. Within 12 weeks, 3 patients of the control 

group refused to continue, and the data of 2 patients from each group were not taken due to 

their unavailability on the schedule date of data collection, but they continued their yoga 

practice programme as earlier up to 24 weeks with their medicines as prescribed by 

respective doctors. The experiments tenure was of 24 weeks. Data was recorded after 12 

weeks and after 24 weeks. 

3.9.1 Bath Ankylosing Spondylitis Disease Activity Index (BASDAI) 

The gold standard for monitoring and measuring disease activity in people with ankylosing 

spondylitis is the Bath Ankylosing Spondylitis Disease Activity Index (BASDAI) and, 

consequently, their functional status. In between 30 and 2 minutes, the BASDAI is a quick 

and easy index to complete. Six items make up this self-reported questionnaire, which is 

focused on five main symptoms: weariness, back discomfort, joint pain or swelling, localized 

tenderness, and stiffness in the morning. On visual analog scales of ten centimetres, each 

question is answered. A number of 0 denotes the absence of any symptoms, while a score of 

10 represents very severe symptoms. To compute the mean score, the scores for questions 1- 

4 are summed. The mean for questions 5 and 6 is calculated. Then summed score of 1-4 

added to the mean measurement (score) of questions 5 and 6. The average is then calculated 
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by dividing this sum by 5. The BASDAI score is this. The degree of the patient’s disability 

indicates an increase in their BASDAI score. 

Reliability: 

The reliability of the BASDAI was statistically significant (p<0.001). Good test-retest 

reliability was reported for all scale responses. 

Validity: 

It is proven that the BASDAI is better than an earlier disease activity index in terms of the 

symptoms it takes into account and how they are weighted. This could be a result of the 

suggestions made by AS sufferers during the index's development. Calin et al.'s (1999) 

assessment of the validity of the BASDAI went further. They found that the content validity 

of the BASDAI is excellent. 

Responsiveness: 

The BASDAI revealed a significant (p=0.009) 16.4% score development after a 3-week 

physiotherapy course, indicating a sensitivity to change. In summary, the BASDAI is 

sensitive to clinical changes, reflects the full range of the illness, is very dependable, and 

is easy to use (Garret S et al., 1994). 

3.9.2 Bath Ankylosing Spondylitis Functional Index (BASFI) 

A series of ten questions called the Bath Ankylosing Spondylitis Functional Index (BASFI) is 

used to assess the level of functional limitation experienced by individuals with Ankylosing 

Spondylitis (AS). AS patients play a big role in the selection of the 10 questions. The final 

two questions evaluate the patient's capacity to manage daily life, while the first eight 

questions focus on everyday actions that are reliant on on functional movement including 

bending, reaching, position, and standing, turning, shifting and mounting steps with or 

without bar. Every item receives a score between 0 and 10 (Calin et al., 1994). 

The ten items that make up the BASFI are linked to daily living activities and are 

rated on a scale of 0 (no functional deficiencies) to 10 (maximal deficiency). Each question 

has a numeric response scale (NRS) or a 10 cm horizontal VAS for answers. A score of 0 

means the task was simple, while a score of 10 means the participant couldn't complete the 

exercise (Calin et al., 1994). 
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After adding up each question's score from 1 to 10, divide the total by 10. The mean 

of the discrete scores is used to calculate the overall index score. A greater degree of 

functional restriction is indicated by a higher score. 

Reliability: 

There was sufficient outstanding test-retest consistency when patients were evaluated based 

on how they performed eight items from the BASFI that represented activities of daily living 

(Van Weely et al., 2009). 

Validity: 

The investigators found that the BASFI's concept validity and internal consistency reliability 

were satisfactory (Madsen et al., 2010). 

Responsiveness: 

In comparison to the 6% (P = 0.03) improvement shown by the Dougados functional index in 

the time of the physiotherapy management over the same three weeks period, there was a 

20% (P = 0.004) improvement in function throughout that time (Calin et al., 1994). 

3.9.3 CRP (C - reactive protein) 

The patients were asked to sit at comfortable position. 2.5 ml bloods were taken by an expert 

staff of IPGMER, Kolkata. Then bloods were pouring into clot vial and stored in room 

temperature. Then vials were submitted to Dr. Lal paths labs (Bhawanipur CC branch, 

Kolkata- 700025 which is the reputed blood test laboratory in India. They tested Serum CRP 

by method of Immunoturbidimetry. 

3.9.4 Estimation of Erythrocyte Sedimentation Rate (ESR): 

The patients were asked to sit at comfortable position. 2.5 ml bloods were taken by an expert 

staff of IPGMER, Kolkata. Then bloods were pouring into EDTA vial and stored in room 

temperature. Then vials were submitted to Dr. Lal paths labs (Bhawanipur CC branch, 

Kolkata- 700025 which is the reputed blood test laboratory in India. They tested ESR by 

method of Electrical Impendence & VCS, Westergen. 

3.9.5 TNF-alpha: 

Detection Method: Enzyme-linked Immunoassay (ELISA) 
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Kit Description: Human Tumor Necrosis Factor Alpha ELISA Kit (ImmunoTag, G-

Bioscience, Catalogue No.: ITE020302) 

Range: 3ng/L - 900ng/L 

Sensitivity: 1.52ng/L 

Laboratory: Research Laboratory, Department of Clinical Immunology and Rheumatology, 

IPGMER, Kolkata. 

Reagent Preparation 

From patients initially had 9–10 mL of blood drawn, after which the serum was left to clot at 

chamber temperature for 10–20 minutes. Centrifuge for 20 minutes at 2000–3000 RPM. The 

samples were then kept in a freezer at -40 degrees Celsius. Before use, all reagents were 

brought to room temperature. Reconstitute 120 μl of the standard (960 ng/L) with 120 μl of 

standard diluent to create a 480 ng/L standard stock solution. It is customary to sit with 

modest agitation for 15 minutes prior to producing dilutions. The 480 ng/L standard stock 

solutions was serially diluted 1:2 with standard diluent to create 240 ng/L, 120 ng/L, 60 ng/L, 

and 30 ng/L solutions. These duplicate standard points were then created. The zero standards 

are represented by the standard diluent (0 ng/L). Any solution that was left over was frozen at 

-20°C. 

Assay Procedure 

First, standard solutions and samples were used to prepare all of the reagents. All reagents 

were then stored at room temperature. The experiment was run at room temperature. After 

calculating how many strips would be needed for examine, the strips were placed into the 

frames and put to use. First, the standard well received 50 μl supplied to it. Subsequently, 

40μl of the sample was added to the wells, monitored by the addition of 10μl of anti-TNF 

Alpha antibody and 50μl of streptavidin-HRP to both the sample and standard wells (not the 

blank control wells). After methodically combining, seal the plate. At 37°C, incubate for 60 

minutes. The plate was cleaned five times using wash buffer following the removal of the 

sealant. For every wash, immerse wells in a minimum of 0.35 ml of wash buffer for 30 to 60 

seconds. Aspirate every well in the automated washing system, then fill each well to the brim 

with wash buffer and repeat the process five times. Blot the plate onto absorbent material 

such as paper towels. Subsequently, 50μl of substrate solution A and 50μl of substrate 

solution B were applied to each well. The plate protected with a fresh sealer should be 

hatched for 10 minutes at 37°C in the dark. After adding 50μl of Stop Solution to every well, 
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the blue hue turned yellow. Using a micro plate reader set to 450 nm, the optical density (OD 

value) of each well was measured within 10 minutes of adding the stop solution. 

Calculation of Result 

The tester created a standard curve by plotting the average OD for each standard against the 

concentration and drawing a best-fit curve through the graph points. 

3.9.6 Serum Cortisol: 

The patients were requested to sit in a comfortable position. 2.5 ml of blood was taken by an 

expert staff of IPGMER, Kolkata. Then blood was poured into a clot vial and stored at room 

temperature. Then vials were submitted to Dr. Lal Paths Labs (Bhawanipur CC branch, 

Kolkata-700025), which is the reputed blood test laboratory in India. They tested complete 

blood count parameters by using the method of ECLIA (morning serum). The test reports 

were collected within 2 days from the centre. 

3.9.7 Blood Count Variables: 

The patients were asked to sit at comfortable position. 2.5 ml bloods were taken by an expert 

staff of IPGMER, Kolkata. Then bloods were pouring into EDTA vial and stored in room 

temperature. Then vials were submitted to Dr. Lal paths labs (Bhawanipur CC branch, 

Kolkata- 700025 which is the reputed blood test laboratory in India. They tested complete 

blood count parameters (Haemoglobin, Total Leukocyte Count Segmented Neutrophils, 

Lymphocytes, Monocytes, Eosinophil, Basophils and Platelet Count) by method of Electrical 

Impendence & VCS, Westergen. 

3.9.8 Heart Rate and Blood Pressure: 

Purpose: To record the heart at rest beats per minute and blood pressure in mm hg. 

Equipment: The heart rate and blood pressure of the subjects were recorded using the 

OMRON Automatic Blood Pressure Monitor Model: ‘SEM-1 (HEM-7051-C12), Serial No. 

20090717056LF’, manufactured by ‘OMRON Healthcare Co., Ltd.’, Japan. 

Procedure: 

➢ Patients were asked to rest their arms, palms facing up, and stay still. 

➢ The BP cuff is placed at about the same level as the heart. 

➢ Then put the cuff on a bare arm. 
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➢ The bottom edge of the cuff is placed 1 inch above the bent elbow. 

➢ After that, check the position of the cuff over the artery. 

➢ After pressing the START button, the cuff filled with air. 

➢ It became tight and hurt a little, but only for a few seconds. 

➢ As the device let air out, numbers and a tiny heart symbol flashed. 

➢ Finally, the values shown on the monitor were recorded. 

3.9.9 Depression: 

The scale should only be applied to people who have an established diagnosis of emotional 

disorders. It has 17 factors that cover the majority of symptoms seen in all forms of 

depression. Four further factors are included on the form where ratings are recorded: 

derealisation, paranoid symptoms, obese symptoms, and diurnal fluctuation. This scale has 17 

items, including depression, hypochondriasis, suicide, and guilt, various forms of insomnia, 

retardation, and somatic symptoms. The following precautions about rating the items have to 

be kept in consideration: 

(1)  Rating should be done by asking questions about features of depression. 

(2)  Questions should be asked indirectly; the number of direct questions should be 

kept to a minimum. 

(3)  Such questions should be asked in different ways. 

The rating scale was done based on the parameters given for each item. Which differs 

from item to item, e. g. Item No. 1: Depression: pessimism about the future; tendency to 

weep was given 1 point; occasional weeping was given 2 points; frequent weeping was given 

3 points; and severe symptoms were allotted 4 points. Likewise, the rest of the items could be 

rated. Finally, all the ratings were added to get a final score indicative of the severity of 

depression. The range of scores could be 0-62. The severity was reflected by a higher score. 

3.9.10 Fear Avoidance Beliefs: 

The 16-item FABQ was developed by Waddell et al. (1993) exactly for patients with LBP. 

Every item has a seven-category assessment system with options ranging from "completely 

disagree" to "completely agree." Fear-avoidance beliefs for work (FABQ-WA) and fear-

avoidance beliefs for physical activity (FABQ-PA) are the two subscales. 0 to 24 is the score 
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for the former, and 0 to 42 for the latter. A third total score (FABQ-total) was derived using 

the summation of four of the five items (2, 3, 4, and 5) in the FABQ-PA and seven of the 

eleven items (6, 7, 9, 10, 11, 12, and 15) in the FABQ-WA, according to Waddell et al. 

(1993). A high score directs a high grade of fear-avoidance beliefs. The total possible score 

runs from 0 to 6. 

3.9.11 Pain Catastrophizing: 

Pain Catastrophizing (PC) is a set of thirteen questions labelling different opinions and 

feelings that may be connected with pain, developed by Michael J.L. Sullivan in 2009. 

Patients were probed to indicate the mark to which they have the above opinions and feelings 

when they are feeling pain using the 0 (not at all) to 4 (all the time) scale. A total score is 

produced (ranging from 0-52). The PCS has been shown to have satisfactory to excellent 

internal consistency (PCS =.87–.93). Three things were measured by this questionnaire, i.e., 

feelings of rumination, magnification, and helplessness. 

3.9.12 Health-related Quality of Life (HRQoL) 

A Cronbach's alpha coefficient for the Short Form 36 was testified in the article 

"Development of a Specific Quality of Life Instrument for Patients with Skin Cancer: The 

Skin Cancer Index" by Minjung Kathy Chae, which was published in Frontiers in Surgery in 

2021 (Chae, 2021). In this study, the SF-36's Cronbach's alpha value was reported as α = 

0.90, showing strong internal consistency and reliability. 

Validity: 

Results showed that 83% of associations between SF-36 scales and measures of functioning, 

disease activity, and symptoms of illness went beyond the predetermined threshold (r ≥ 

|0.40|), supporting the convergent validity of the SF-36 (Yarlas et al., 2018). 

Responsiveness: 

Studies reveal that, when compared to comparable general health measures, the SF-36 

responds to change the best among workers with musculoskeletal illnesses (Beaton et al. 

1997). 

3.10 TRAINING PROGRAMME: 

After the selection of the participants, the medical practitioner and investigator instructed the 

participants to come to the hospital for the collection of baseline (pre-test) data. Yoga group 
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and control group participants were called on different days. The control group was directed 

to follow their normal daily schedule and to take the prescribed medicine(s) only. For the 

experiment group, the investigator was given a self-demonstrated video of all yogic practices, 

including asana, pranayama, and meditations, to the participants via a mobile phone-

supported OTG-based memory drive. In this video, two junior scholars acted as demo 

participants with their due consent. The investigator showed this video to all the participants. 

Thereafter, the investigator gave some general and specific instructions to the participants, 

like dos and don’ts, time of practice, way of practice, benefits, etc. Although in the video 

there were some instructions related to the particular asanas, pranayamas, and meditation, A 

separate sheet of still images for each practice and sequence of practice was also provided to 

the participants for their better understanding. In case of any hesitation regarding the 

practices shown in the video, the investigator and his associates made video calls from time 

to time to clear the doubts through demonstration, and the investigator also checked the 

continuous practice of participants and took their feedback. In case of remains unclear to 

video calls, the particular participant/s have instructed to either coming to the hospital or the 

investigator visited his house, strictly following COVID protocols and other necessary 

measures in both cases. The participants were instructed to come to the hospital after regular 

intervals of one month in order to get some ideas and information about their progress. The 

investigator was noting their feelings and other feedback. A midterm orientation program was 

conducted for yoga group patients to checking their correct practice of yoga postures at 6 

weeks. The program motivated the patients, and they freely expressed their problems to the 

investigators. After the completion of 12 weeks of practice, the medical practitioner and 

investigator collected post-test data at the hospital. Yoga group and control group participants 

came on different days. All test data was collected by strictly maintaining COVID protocols. 

The information provided by the participants was kept confidential by the investigators. 

3.11 MEDICATION: 

All patients in both groups were prescribed yogic practices along with drugs prescribed by 

the rheumatologist at IPGME&R, Kolkata. The following drugs were used: 

Analgesics were used as: 

Paracetamol: up to 1.5 mg/day 

Etoricoxib: 60–90 mg/day 

Naproxen: 500–1000 mg/day 
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No patients in either group received analgesics (NSAIDS) for more than 2 weeks. The 

patients did not take analgesics 72 hours or 3 days prior to data collection. The disease 

modifying anti rheumatic drugs (DMARDs) were taken by patients at 500 mg–2000 mg/day 

(Sulfasalazine), 7.5–15 mg/week (Methotrexate), and 10 mg/day (Tofacitinib). Some patients 

in the control group took biologic drugs. All patients were on regular meditation, as the 

rheumatologist advised, at a stable dose. However, they had been taking the drugs prior to 

inclusion in the study. 

3.12 List of practices in Yoga techniques for patient with Ankylosing 

Spondylitis: 

Prayer--Modified Surya Namaskar --Simple Yoga Asana (susksma vayama) Makarasana—

Niralambasana—Bhujangasana—Ardhasalbhasana—Majrasana Leg Up- Hand Raise--

Crocodile Variation: Ekpadauttanasana (both leg)—Pavanmuktasana—Setubandhanasana—

Standing Pose: Side bending Chakrasana---Konasana—Katichakrasana-Tadasana Sitting 

Pose: Parvatasana—Uttanmandukasana—Kapalbhati—Pranayamas: Bhramari--Anulom-

Vilom—Shetali--Shavasana with breath awareness--OM Chanting- Body awareness 

meditation at Shavasana (For deep relaxation-Closing Prayer. 

3.13 YOGA PRACTICE SCHEDULE: 

In this study total 6 yoga practice schedules were designed for the patients. The schedules 

were changed every 4 weeks. 

Table no. 5: 1-4 Weeks Yoga schedule 

Sl no Name of the Practice Frequency 
Time in Minutes 

(Including Rest) 

1 Prayer 1 2  

2 Sukshma Vyama (Loosening and Strengthening 

Practices) 

 10  

2 a Neck Bending 5 2 

2 b Hand Stretch (up) 3 1 

2 c Hand Stretch (sidewise) 3 1 

2 d Shoulder Rotation (Clock and anti-clock wise) 5 each 2 

2 e Hip Rotation (Clock and anti-clock wise) 5 each 1 

2 f Knee Movement 5  1 

2 g Ankles up & down 5  2 

3 Modified 12 Pose Suryanamaskar 

(Pranamasana, Ardhchakrasana, Tadasana, 

Aswasanchalasana, Dandasana, Ashtangasana, 

Bhujangasana, Dandasana, Aswasanchalasana, 

3 15 
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Sl no Name of the Practice Frequency 
Time in Minutes 

(Including Rest) 

Tadasana, Ardhchakrasana and Pranamasana) 

4.  Asanas  30 

4.1 Standing Pose Asanas   

4.1.a Side Bending Chakrasana (both side) 4 each  6 

4.1.b Trikonasana (both side) 4 each 6 

4.1.c Katichakrasana (both side) 4 each 6 

4.2 Supine lying Pose   

4.2.a Shavasana 1 1 

4.2.b Utttanpadasana (left leg) 1 1 

4.2.c Utttanpadasana (right leg) 1 1 

4.2.d Utttanpadasana (both leg) 1 1 

4.2.e Jatharaparivarita Asana (both side) 3 6 

4.2.f Setubandhanasana 2 2 

5 Chanting 5 2 

6 Closing Prayer 1 1 

Total  60 Minutes 

 

Table no.6: 5-8 Weeks Yoga schedule 

Sl no Name of the Practice Frequency 
Time in Minutes 

(Including Rest) 

1 Prayer 1 2  

2 Sukshma Vyama (Loosening and Strengthening 

Practices) 

 10  

2 a Neck Bending 5 2 

2 b Hand Stretch (up) 3 1 

2 c Hand Stretch (sidewise) 3 1 

2 d Shoulder Rotation (Clock and anti-clock wise) 5 each 2 

2 e Hip Rotation (Clock and anti-clock wise) 5 each 1 

2 f Knee Movement 5  1 

2 g Ankles up & down 5  2 

3 Modified 12 Pose Suryanamaskar 

(Pranamasana, Ardhchakrasana, Tadasana, 

Aswasanchalasana, Dandasana, Ashtangasana, 

Bhujangasana, Dandasana, Aswasanchalasana, 

Tadasana, Ardhchakrasana and Pranamasana) 

3 15 

4.  Asanas  30 

4.1 Supine lying Pose   

4.1.a Shavasana 1 1 

4.1.b Utttanpadasana (left leg) 2 2 

4.1.c Utttanpadasana (right leg) 2 2 

4.1.d Utttanpadasana (both leg) 2 2 

4.1.e Jatharaparivarita Asana (both side) 2 4 

4.1.f Setubandhanasana 2 2 

4.2 Prone Lying Pose   

4.2.a Makarasana 1 2 
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Sl no Name of the Practice Frequency 
Time in Minutes 

(Including Rest) 

4.2.b Nirlambasana 2 2 

4.2.c Bhujangasana 3 4 

4.2.d Ardha Shalbhasana (left leg) 3 3 

4.2.e Ardha Shalbhasana (right leg) 3 3 

4.2.f Purna Shalbhadana 2 3 

5 Chanting 5 2 

6 Closing Prayer 1 1 

Total  60 Minutes 

 

Table no.7: 9-12 Weeks Yoga schedule  

Sl no Name of the Practice Frequency 
Time in Minutes 

(Including Rest) 

1 Prayer 1 2  

2 Sukshma Vyama (Loosening and Strengthening 

Practices) 

 10  

2 a Neck Bending 5 2 

2 b Hand Stretch (up) 3 1 

2 c Hand Stretch (sidewise) 3 1 

2 d Shoulder Rotation (Clock and anti-clock wise) 5 each 2 

2 e Hip Rotation (Clock and anti-clock wise) 5 each 1 

2 f Knee Movement 5  1 

2 g Ankles up & down 5  2 

3 Modified 12 Pose Suryanamaskar 

(Pranamasana, Ardhchakrasana, Tadasana, 

Aswasanchalasana, Dandasana, Ashtangasana, 

Bhujangasana, Dandasana, Aswasanchalasana, 

Tadasana, Ardhchakrasana and Pranamasana) 

2 10 

4.  Asanas  22 

4.1 Supine lying Pose   

4.1.a Utttanpadasana (both leg) 2 2 

4.1.b Jatharaparivarita Asana (both side) 1 2 

4.1.c Setubandhanasana 1 1 

4.2 Prone Lying Pose   

4.2.a Bhujangasana 2 2 

4.2.b Ardha Shalbhasana (left leg) 1 1 

4.2.c Ardha Shalbhasana (right leg) 1 1 

4.2.d Purna Shalbhadana 2 3 

4.3 Sitting Pose Asana   

4.3.a Padmasana 1 2 

4.3.b Parvataana 2 2 

4.3.c Uttan Mandukasana 2 2 

4.3.d Ardha Ushtrasana 2 2 

5 Kapalbhati Kriya 3 round 6 

6 Anulom-Vilom Pranayama 5 5 

7 Chanting 10 4 

8 Closing Prayer 1 1 

Total  60 Minutes 
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Table no. 8:  13-16 Weeks Yoga schedule  

Sl no Name of the Practice Frequency 
Time in Minutes 

(Including Rest) 

1 Prayer 1 2  

2 Sukshma Vyama (Loosening and Strengthening 

Practices) 

 10  

2 a Neck Bending 5 2 

2 b Hand Stretch (up) 3 1 

2 c Hand Stretch (sidewise) 3 1 

2 d Shoulder  Rotation (Clock and anti-clock wise) 5 each 2 

2 e Hip Rotation (Clock and anti-clock wise) 5 each 1 

2 f Knee Movement 5  1 

2 g Ankles up & down 5  2 

3 Modified 12 Pose Suryanamaskar 

(Pranamasana, Ardhchakrasana, Tadasana, 

Aswasanchalasana, Dandasana, Ashtangasana, 

Bhujangasana, Dandasana, Aswasanchalasana, 

Tadasana, Ardhchakrasana and Pranamasana) 

2 10 

4 Asanas  17 

4.1 Supine lying Pose   

4.1.a Jatharaparivarita Asana (both side) 1 2 

4.1.b Setubandhanasana 1 1 

4.2 Prone Lying Pose   

4.2.a Bhujangasana 2 2 

4.2.b Ardha Shalbhasana (left leg) 1 1 

4.2.c Ardha Shalbhasana (right leg) 1 1 

4.2.d Purna Shalbhadana 2 2 

4.3 Sitting Pose Asana   

4.3.a Parvataana 2 2 

4.3.b Uttan Mandukasana 2 2 

4.3.c Ardha Ushtrasana 2 2 

4.3.d Vakrasana (both side) 1 2 

5 Kapalbhati Kriya 3 rounds 6 

6 Pranayama  10 

6.1.a Anulom-Vilom  3 3 

6.1.b Bhramari 3 3 

6.1.c Shitali 2 2 

6.1.d Bhrastika 2 2 

7 Chanting 10 4 

8 Closing Prayer 1 1 

Total  60 Minutes 
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Table no. 9: 17-20 Weeks Yoga schedule  

Sl no Name of the Practice Frequency  Time in Minutes 

(Including Rest) 

1 Prayer 1 2  

2 Sukshma Vyama (Loosening and 

Strengthening Practices) 

 10  

2 a Neck Bending 5 2 

2 b Hand Stretch (up) 3 1 

2 c Hand Stretch (sidewise) 3 1 

2 d Shoulder  Rotation (Clock and anti-clock wise) 5 each 2 

2 e Hip Rotation (Clock and anti-clock wise) 5 each 1 

2 f Knee Movement 5  1 

2 g Ankles up & down 5  2 

3 Modified 12 Pose Suryanamaskar 

(Pranamasana, Ardhchakrasana, Tadasana, 

Aswasanchalasana, Dandasana, Ashtangasana, 

Bhujangasana, Dandasana, Aswasanchalasana, 

Tadasana, Ardhchakrasana and Pranamasana) 

1  

 

5 

4 Asanas  16 

4.1 Supine lying Pose   

4.1.a Jatharaparivarita Asana (both side) 1 2 

4.1.b Setubandhanasana 1 1 

4.2 Prone Lying Pose   

4.2.a Bhujangasana 3 3 

4.2.b Ardha Shalbhasana (left leg) 1 1 

4.2.c Ardha Shalbhasana (right leg) 1 1 

4.2.d Purna Shalbhadana 3 3 

4.3 Sitting Pose Asana   

4.3.a Ardha Ushtrasana 1 1 

4.3.b Majrasana 2 2 

4.3.c Shasankasan 2 2 

5 Kapalbhati Kriya 3 rounds 6 

6 Pranayama  10 

6.1.a Anulom-Vilom  3 3 

6.1.b Bhramari 3 3 

6.1.c Shitali 2 2 

6.1.d Bhrastika 2 2 

7 Body awareness meditation at Shavasana 

(For deep relaxation) 

1 10 

8 Closing Prayer 1 1 

Total  60 Minutes 
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Table no.10: 21-24 Weeks Yoga schedule  

Sl no Name of the Practice Frequency  Time in Minutes 

(Including Rest) 

1 Prayer 1 2  

2 Sukshma Vyama (Loosening and Strengthening 

Practices) 

 10  

2 a Neck Bending 5 2 

2 b Hand Stretch (up) 3 1 

2 c Hand Stretch (sidewise) 3 1 

2 d Shoulder Rotation (Clock and anti-clock wise) 5 each 2 

2 e Hip Rotation (Clock and anti-clock wise) 5 each 1 

2 f Knee Movement 5  1 

2 g Ankles up & down 5  2 

3 Modified 12 Pose Suryanamaskar 

(Pranamasana, Ardhchakrasana, Tadasana, 

Aswasanchalasana, Dandasana, Ashtangasana, 

Bhujangasana, Dandasana, Aswasanchalasana, 

Tadasana, Ardhchakrasana and Pranamasana) 

1 5 

4 Asanas  11 

4.1 Supine lying Pose   

4.1.a Jatharaparivarita Asana (both side) 1 2 

4.1.b Setubandhanasana 1 1 

4.2 Prone Lying Pose   

4.2.a Bhujangasana 2 2 

4.2.b Purna Shalbhadana 2 2 

4.2.c Sitting Pose Asana   

4.2.d Ardha Ushtrasana 2 2 

4.3 Shasankasan 2 2 

4.3.a Kapalbhati Kriya 3 rounds 6 

4.3.b Pranayama  10 

4.3.c Anulom-Vilom  3 3 

5 Bhramari 3 3 

6 Shitali 2 2 

6.1.a Bhrastika 2 2 

7 Body awareness meditation at Shavasana (For 

deep relaxation) 

1 15 

8 Closing Prayer 1 1 

Total  60 Minutes 

 

     
                     Pic. 3                                          Pic. 4                                     Pic. 5  

 
Pic. 3, 4 & 5: Yoga Orientation Programme 
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Pic. 6 &7: Blood separation in centrifuges device 

ddevicemachine 

Pic. 8: Collection of Serum Pic. 9: Patient’s Response 

Pic. 10 &11: Selected Asanas (Postures) for patients with AS 
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Pic. 12                                                                   Pic. 13 

   

Pic. 14                                                                          Pic. 15 

 

                           

3.14 STATISTICAL PROCEDURE  

 These statistical procedures were applied in order to analyse the data that was 

gathered. 

After checking the normality of the data, non-parametric statistics were applied in this study. 

• The Mean, Standard Deviation (SD) and Mean Rank each group data set were 

calculated. 

• First quartile ( Q1), Median and third quartile (Q3) of each group data set were 

computed. 

• Between two independent groups difference was tested by the Mann-Whitney U test. 

• For the paired comparison of a group (within a group), the Wilcoxon signed rank test 

was adopted. 

• The level of significance was set at 0.05 level of confidence, which, in the opinion of 

the investigator, was deemed adequate. 

Pic. 12-15: Online Monitoring of the Patients 



 

 
Influence of Yogic Practices on Patients with Ankylosing Spondylitis 
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CHAPTER-IV 

RESULTS  

 

Statistical presentation of results, analysis and clarification of the results in the light of the 

existing knowledge of field and testing of hypothesis formulated in the beginning of this 

thesis has been presented in this chapter. 

4.1. The Data: 

Finally, in this study, a total of 43 patients (age 27.3±9.52 years), among which yoga 

group=23 and control group=20 patients data were considered and statistical calculation were 

done using SPSS 22.0 software. The normality of the two groups' data was calculated by 

considering the value of zsk and zku. The z-scores of skewness (zsk) were calculated through 

dividing the skew value by its standard error and also the z-score of kurtosis (zku), were 

calculated through dividing the kurtosis value by its standard error. The results of the z scores 

of skewness and kurtosis were found that either skewness or kurtosis was greater than +1.96, 

and likely to violate the assumption of normality of data. Thus non-parametric statistics were 

adopted for analysis. 

The median, first quartile (Q1), and third quartile (Q3) were measured for the 

interquartile range in the data set. Independent group variables were tested by the Mann-

Whitney U test, and within a group comparison, the Wilcoxon signed rank test was adopted. 

Additionally, the mean and standard deviation (SD) of each data set are also shown in the 

tables. 

4.2 Between Group Comparisons at pre-test: 

4.2.1 Disease Activity Index and Functional Index Variables: 

H01: There exists no significant difference between yoga group and control group in Disease 

Activity Index and Functional Index and functional activity at pre-test 
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Table no. 11: Comparison of Disease Activity Index and Functional Index of Yoga Group and 

Control Group at Pre-test 

Variables Groups Mean Median Q1 Q3 
Mean 

Rank 

Mann-

Whitney U 
p-value 

BASDAI 

Yoga Group 6.57±1.36 7.00 5.30 7.70 21.87 

227.00 .942 Control 

Group 
6.69±1.35 6.90 5.60 7.82 22.15 

BASFI 

Yoga Group 6.65±1.41 7.10 6.10 7.60 20.35 

192.00 .354 Control 

Group 
6.97±1.62 7.30 6.12 7.95 23.90 

p-value < 0.05 is significant 

Table no 11 shows that for comparing the yoga group and control group, the Mann-

Whitney U test was conducted with respect to Disease Activity Index and Functional Index. 

It was found that BASDAI of yoga group mean 6.57±1.36, median 7.00, Q1=5.30, Q3=7.70 

and mean rank is 21.87. Control group mean 6.69±1.35, median 6.90, Q1=5.60, Q3=7.82 and 

mean rank is 22.15. The calculated U is =227.00, and the ‘p’=.942 (p>0.05). In case of 

BASFI yoga group mean 6.65±1.41, median 7.10, Q1= 6.10, Q3 7.60 and mean rank is 20.35. 

Control group mean 6.97±1.62, median 7.30, Q1= 6.12, Q3=7.95 and mean rank is 23.90. 

The calculated U is =192.00, and the ‘p’=.354(p>0.05).  So, the Null Hypothesis is accepted 

in both variables of Disease Activity Index and Functional Index and functional Activity at 

pre-test, which means that there are no significant differences between the yoga group and 

control group patients considering their Disease Activity Index and Functional Index 

(BASDAI) and functional Activity (BASFI). 

 
            NS=Not Siginificant 

Fig. 4: Graphical representations of Disease Activity Index and Functional Index variables of 

yoga group and control group at pre-test 
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4.2.2 Inflammatory Markers Variables: 

H02: There exists no significant difference between yoga group and control group in 

Inflammatory Markers variables at pre-test 

Table no. 12: Comparison of Inflammatory Marker Variables of Yoga Group and Control Group 

at Pre-test 

Variables Groups Mean Median Q1 Q3 
Mean 

Rank 

Mann-

Whitney U 
p-value 

ESR 

(mm/hr) 

Yoga 

Group 
36.17±17.52 32 23 47 19.65 

176.00 .188 
Control 

Group 
39.75±10.56 38.50 32.50 46 24.70 

CRP 

(mg/L) 

Yoga 

Group 
11.98±13.45 6.63 2.61 19.36 19.33 

168.50 .134 
Control 

Group 
24.01±24.91 13.42 3.66 47.22 25.08 

TNF-alpha 

(ng/L) 

Yoga 

Group 
155.37± 64.94 128.47 120.28 156.52 20.48 

 

195.00 
.394 

Control 

Group 
159.60 ±71.66 136.24 125.15 169.74 23.75 

Cortisol 

(μg/dL) 

Yoga 

Group 
8.49± 4.06 7.81 7.32 9.73 19.07  

162.50 

 

 

.100 Control 

Group 
9.96±4.81 9.22 7.58 11.67 25.38 

p-value < 0.05 is significant 
 

Table no 12 shows that for comparing the yoga group and control group, the Mann-

Whitney U test was conducted with respect inflammatory markers variables. It was found that 

ESR of yoga group mean 36.17±17.52, median 32, Q1=23, Q3=47 and mean rank is 19.65. 

Control group mean 39.75±10.56, median 38.50, Q1=32.50 and Q3=46 and mean rank is 

24.70. The calculated U is =176.00, and the ‘p’=.188 (p>0.05).  

In case of CRP of yoga group mean 11.98±13.45, median 6.63, Q1=2.61, Q3=19.36 

and mean rank is 19.33. Control group mean 24.01±24.91, median 13.42, Q1=3.66, Q3= 

47.22 and mean rank is 25.08. The calculated U is =168.50 and the ‘p’=.134 (p>0.05). Hence, 

Mann-Whitney U is not significant at a 0.05 level of significance. 

In case of TNF-alpha of yoga group mean 155.37±64.94, median 128.47, Q1=120.28, 

Q3=156.52 and mean rank 20.48. Control group mean 159.60±71.66, median 136.24, 

Q1=125.15, Q3=169.74 and mean rank is 23.75. The calculated U is=195.00, and the 

‘p’=.394 (p>0.05).  
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Cortisol of yoga group means 8.49± 4.06, median 7.81, Q1=7.32, Q3=9.73 and mean 

rank is 20.48. Control group mean 9.96±4.81, median 9.22, Q1= 7.58, Q3=11.67 and mean 

rank 25.38. The calculated U is =162.50, and the ‘p’=.100 (p>0.05).  

So, the Null Hypothesis is accepted in all inflammatory markers variables, which 

means that there are no significant differences between the yoga group and control group 

patients considering their ESR, CRP, TNF-alpha and Cortisol. 

              

                                      Fig. 5                                                                              Fig. 6 

                    

           NS=Not Siginificant 

                                       Fig. 7                                                                         Fig. 8 

Fig. 5-8: Between group comparison of inflammatory markers variables of yoga group and 

control group at pre-test. 5) Erythrocyte sedimentation rate; 6) C-reactive protein; 7) TNF-

alpha; 8) Serum Cortisol 

 

4.2.3 Blood Count Variables: 

H03: There exists no significant difference between yoga group and control group in 

complete blood count variables at pre-test 
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Table no. 13: Comparison of Blood Count Variables of Yoga Group and Control Group at Pre-test 

Variables Groups Mean Median Q1 Q3 
Mean 

Rank 

Mann-

Whitney U 

p-

value 

Haemoglobin 

(g/dl) 

Yoga Group 13.36 ±1.41 13.60 12.30 14.40 23.78 

189.00 .318 Control 

Group 
13.01 ±1.09 12.90 12.05 14.07 19.95 

Total 

Leukocyte 

Count 

(thou/mm3) 

Yoga Group 7.56 ±2.19 6.90 6 8.90 19.30 

168.00 .131 Control 

Group 
8.43 ±2.53 8.10 7.20 10.17 25.10 

Segmented 

Neutrophils 

(%) 

Yoga Group 63.80 ±9.74 64.30 56.50 72.50 22.41 

220.50 .817 Control 

Group 
64.15± 7.55 63.90 58.27 70.87 21.53 

Lymphocytes 

(%) 

Yoga Group 25.2 ± 7.69 22.80 18.80 30.50 22.76 

212.50 .670 Control 

Group 
24.03 ±6.46 23.50 19.90 28.45 21.13 

Monocytes 

(%) 

Yoga Group 6.76 ±1.97 7.20 4.80 8.20 23.96 

185.00 .273 Control 

Group 
6.51± 3.01 5.90 4.77 7.80 19.75 

Eosinophil 

(%) 

Yoga Group 3.59 ±3.26 2.60 1.2 4.7 20.28 

190.50 .336 Control 

Group 
4.85 ±3.99 4.30 1.32 7.12 23.98 

Basophils 

(%) 

Yoga Group 0.63 ±0.30 .60 .40 .80 22.50 

218.50 .778 Control 

Group 
0.62± 0.37 .50 .32 1 21.43 

Platelet Count 

(thou/mm3) 

Yoga Group 187.69±47.25 170 152 215 19.02 

161.50 .095 Control 

Group 
226.3 ±91.54 185.50 158.75 276.75 25.43 

p-value < 0.05 is significant 
 

Table 13 shows that for comparing the yoga group and control group, the Mann-

Whitney U test was conducted with respect blood count variables. It was found that 

haemoglobin of yoga group mean 13.36±1.41, median 13.60, Q1=12.30, Q3=14.40 and mean 

rank is 23.78. Control group mean 13.01±1.09, median 12.90, Q1=12.05, Q3=12.90 and 

mean rank is 19.95. The calculated U is=189.00 and the ‘p’=.318 (p>0.05).  

In case of total leukocyte count of yoga group mean 7.56 ±2.19, median 6.90, Q1=6 

Q3=8.90 and mean rank is 19.30. Control group mean 8.43±2.53, median 8.10, Q1=7.20, 

Q3=10.17 and mean rank 25.10. The calculated U is=168.00, and the ‘p’=.131 (p>0.05).  

In case of segmented neutrophils of yoga group mean 63.80±9.74, median 64.30, 

Q1=56.50, Q3=72.50 and mean rank is 22.41. Control group mean 64.15±7.55, median 

63.90, Q1=58.27, Q3= 70.87 and mean rank is 21.53. The calculated U is=220.50, and the 

‘p’=.817 (p>0.05). Hence, Mann-Whitney U is not significant at a 0.05 level of significance. 
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In case of lymphocytes of yoga group mean 25.2 ±7.69, median 22.80, Q1=18.80, 

Q3=30.50 and mean rank is 22.76. Control group mean 24.03±6.46, median 23.50, Q1= 

19.90, Q3=28.45 and mean rank is 21.13. The calculated U is =212.50, and the ‘p’=.670 

(p>0.05).  

In case of monocytes of yoga group mean 6.76±1.97, median 7.20, Q1=4.80, Q3=8.20 

and mean rank is 23.96. Control group mean 6.51±3.01, median 5.90, Q1=4.77, Q3=7.80 and 

mean rank is 19.75. The calculated U is =185.00, and the ‘p’=.273 (p>0.05).  

In case of eosinophil of yoga group mean 3.59±3.26, median 2.60, Q1=1.2, Q3=4.7 

and mean rank is 20.28. Control group mean 4.85±3.99, median 4.30, Q1=1.32, Q3=7.12 and 

mean rank is 23.98. The calculated U is =190.50, and the ‘p’=.336 (p>0.05).  

In case of basophils of yoga group mean 0.63 ±0.30, median 0.60, Q1=.40, Q3=.80 

and mean rank is 22.50. Control group mean .62±0.37, median 0.50, Q1=.32, Q3=1 and mean 

rank is 21.43. The calculated U is =218.50, and the ‘p’=.778 (p>0.05).  

In case of platelet count yoga of yoga group mean 187.69±47.25, median 170, Q1= 

152, Q3=215 and mean rank is 19.02. Control group mean 226.3±91.54, median 185.50, Q1= 

158.75, Q3= 276.75 and mean rank 25.43. The calculated U is=161.500, and the ‘p’=.095 

(p>0.05).  

  So, the Null Hypothesis is accepted in all blood count variables, which means that 

there are no significant differences between the yoga group and control group patients 

considering their haemoglobin total leukocyte count, segmented neutrophils, lymphocytes, 

monocytes, eosinophil, basophils and platelet count.  

           
                                    Fig. 9                                                                                   Fig. 10 
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Fig. 11 

    

 
                           NS=Not Siginificant 

Fig. 12 

Fig. 9-12:  Graphical representation of blood count variables of yoga group and control group at 

pre-test. 9) Haemoglobin; 10) Total Leukocyte Count; 11) Differential Leukocyte Count; 12) 

Platelet Count 

4.2.4 General Health Variables: 

H04: There exists no significant difference between yoga group and control group in general 

health variables at pre-test 

Table no.14: Comparison of General Health Variables of Yoga Group and Control Group at Pre-test 

Variables Groups Mean 
Median Q1 Q3 Mean 

Rank 

Mann-

Whitney U 
p-value 

Systolic BP 

(mmHg) 

Yoga Group 116.47±13.1 113 107 125 21.02 
207.50 .583 

Control Group 117.25±9.26 118.50 109.25 124.25 23.13 

Diastolic BP 

(mmHg) 

Yoga Group 75.47 ± 9.82 73 67 84 21.48 
218.00 .770 

Control Group 76.5 ± 7.59 76.50 70 82 22.60 

Resting Heart 

Rate 

(beats/minutes) 

Yoga Group 79.30±10.90 81 70 88 20.41 

193.50 .374 
Control Group 83.4 ±14 85 74.50 90.25 23.83 

BMI 

(kg/m²) 

Yoga Group 22.84 ± 3.58 22.80 19.50 25.20 23.13  

204.00 

 

.527 Control Group 22.14± 3.41 22.20 19.12 24.92 20.70 

p-value < 0.05 is significant 
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Table no. 14 shows that for comparing the yoga group and control group, the Mann-

Whitney U test was conducted with respect general health variables. It was found that 

systolic blood pressure of yoga group mean 116.47±13.1, median 113, Q1=107 Q3=125 and 

mean rank is 21.02. Control group mean 117.25±9.26, median 118.50, Q1= 109.25, Q3= 

124.25 and mean rank 23.13. The calculated U is =207.50, and the ‘p’=.583 (p>0.05).  

In case of diastolic blood pressure of yoga group mean 75.47±9.82, median 73, Q1= 

67, Q3= 84 and mean rank is 21.48. Control group mean 76.5±7.59, median 76.50, Q1=70, 

Q3=82 and mean rank 22.60. The calculated U is=218.00, and the ‘p’=.770 (p>0.05).  

In case of resting heart rate of yoga group mean 79.30±10.90, median 81, Q1= 70, 

Q3= 88 and mean rank 20.41. Control group mean 83.4±14, median 85, Q1= 74.50, Q3= 

90.25 and mean rank 23.83. The calculated U is =193.50, and the ‘p’=.374 (p>0.05).  

In case of body mass index yoga group of yoga group mean 22.84±3.58, median 

22.80, Q1=19.50, Q3=25.20 and mean rank is 23.13. Control group mean 22.14±3.41, 

median 22.20, Q1=19.12, Q3= 24.92 and mean rank 20.70. The calculated U is =204.00, and 

the ‘p’=.527 (p>0.05). So, the Null Hypothesis is accepted in all general health variables, 

which means that there are no significant differences between the yoga group and control 

group patients considering their systolic blood pressure, diastolic blood pressure, resting heart 

rate and body mass index.  
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                               NS=Not Siginificant 

Fig. 15 

Fig. 13-15: Graphical representation of general health variables of yoga group and control 

group at pre-test. 13) Blood Pressure; 14) Resting Heart Rate; 15) Body Mass Index (BMI) 

4.2.5 Psychological Variables: 

H05: There exists no significant difference between yoga group and control group in 

psychological variables at pre-test 

Table no.15: Comparison of Psychological Variables of Yoga Group and Control Group at Pre-test 

Variables Groups Mean Median Q1 Q3 
Mean 

Rank 

Mann-

Whitney U 
p-value 

Depression 

Yoga Group 21.13±6.33 19 17 22 22.33 

222.50 .854 Control 

Group 
20.5 ±5.84 19.50 17 23.50 21.63 

Fear Avoidance 

Belief in Physical 

Activity 

Yoga Group 17.43±3.69 18 16 20 21.57 

220.00 .806 Control 

Group 
17.65±3.78 18.50 16 20 22.50 

Fear Avoidance 

Belief in Work 

Activity 

Yoga Group 34.34±4.32 35 33 37 21.89 

227.50 .951 Control 

Group 
34.75±3.30 35.50 33 36.75 22.13 

Pain 

Catastrophizing 

Yoga Group 22.69±5.08 22 20 26 20.54 

196.50 .413 Control 

Group 
23.85±5.08 24 20.25 27 23.68 

p-value < 0.05 is significant 

 

Table no. 15 shows that for comparing the yoga group and control group, the Mann-

Whitney U test was conducted with respect general health variables. It was found that 

depression of yoga group mean 21.13±6.33, median 19, Q1=17, Q3=22 and mean rank 22.33. 
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Control group mean 20.5±5.84, median 19.50, Q1= 17 and Q3=23.50 and mean rank is 

21.63. The calculated U is =222.50, and the ‘p’=.854 (p>0.05). In case of Fear Avoidance 

Belief in Physical Activity, of yoga group mean 17.43± 3.69, median 18, Q1=16, Q3=20 and 

mean rank is 21.57. Control group mean 17.65±3.78, median 18.50, Q1=16, Q3=20 and mean 

rank is 22.50. The calculated U is =220.00, and the ‘p’=.806 (p>0.05). Hence, Mann-Whitney 

U is not significant at a 0.05 level of significance. 

In case of Fear Avoidance Belief in Work Activity of yoga group mean 34.34±4.32, 

median 35, Q1=33, Q3=37 and mean rank 21.89. Control group mean 34.75±3.30, median 

35.50, Q1=33, Q3=36.75 and mean rank is 22.13. The calculated U is =227.50, and the 

‘p’=.951 (p>0.05). In case of pain catastrophizing of yoga group mean 22.69 ±5.08, median 

22, Q1=20 Q3= 26 and mean rank 20.54. Control group mean 23.85±5.08, median 24, 

Q1=20.25, Q3= 27 and mean rank 23.68. The calculated U is =196.50, and the ‘p’=.413 

(p>0.05).  

The null hypothesis is accepted in all psychological variables, which means that 

there are no significant differences between the yoga group and control group patients 

considering their depression, Fear Avoidance Belief in Physical Activity, Fear Avoidance 

Belief in Work Activity and pain catastrophizing. 

 
                   NS=Not Siginificant 

Fig. 16: Graphical representations of psychological variables of yoga group and control group at pre-test 

 

4.2.6 HRQoL Variables 

H06: There exists no significant difference between yoga group and control group in quality 
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Table no.16: Comparison of HRQoL Dimensions of Yoga Group and Control Group at Pre-test 

Variables Groups Mean Median 
Q1 

 
Q3 

Mean 

Rank 

Mann-

Whitney 

U 

p-

value 

Physical 

Functioning 

Yoga 

Group 
68.47±7.89 70 60 75 23.33 

199.500 .449 
Control 

Group 
65.75±9.49 65 61 73 20.48 

Role 

limitation-

Physical 

Yoga 

Group 
60.86±16.55 50 50 75 22.72 

213.500 .663 
Control 

Group 
57.5±21.61 50 50 75 21.18 

Role 

limitation-

Emotional 

Yoga 

Group 
56.56±21.40 67 33 67 22.46 

219.500 .776 
Control 

Group 
55 ±22.59 67 33 67 21.48 

Vitality 

Yoga 

Group 
53.56± 6.18 55 50 55 21.24 

212.500 .661 
Control 

Group 
54.35 ±5.44 55 50 58.75 22.88 

Mental Health 

Yoga 

Group 
44.52 ±6.52 44 40 48 19.70 

177.000 .190 
Control 

Group 
47.7 ±6.39 48 44 52 24.65 

Social 

Functioning 

Yoga 

Group 
72.52±12.80 75 65 80 24.04 

183.000 .245 
Control 

Group 
69 ±11.65 65 65 75 19.65 

Pain 

Yoga 

Group 
51 ±7.70 45 45 58 25.22 

156.000 .059 
Control 

Group 
45.3± 9.18 45 38.50 54.25 18.30 

General 

Health 

Yoga 

Group 
60± 9.53 60 55 65 22.96 

208.000 .582 
Control 

Group 
58 ±10.56 62.50 51.25 65 20.90 

Health 

Change 

Yoga 

Group 
34.78±12.47 25 25 50 19.33 

168.500 .093 
Control 

Group 
43.75±17.90 50 25 50 25.08 

p-value < 0.05 is significant 
 

Table no. 16 shows that for comparing the yoga group and control group, the Mann-

Whitney U test was conducted with respect HRQoL variables. It was found that physical 

functioning of yoga group mean 68.47±7.89, median 70, Q1=60, Q3=75 and mean rank is 

23.33. Control group mean 65.75±9.49, median 65, Q1=61, Q3=73 and mean rank is 20.48. 

The calculated U is =199.500, and the ‘p’=.449 (p>0.05).  
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In case of role limitation-Physical of yoga group mean 60.86±16.55, median 50, 

Q1=50, Q3= 75 and mean rank is 22.72. Control group mean 57.5±21.61, median 50, Q1= 

50, Q3= 75 and mean rank is 21.18. The calculated U is =213.500, and the ‘p’=.663 (p>0.05).  

In case of role limitation-emotional of yoga group mean 56.56±21.40, median 67, 

Q1= 33, Q3= 67 and mean rank is 22.46. Control group mean 55±22.59, median 67, Q1= 33, 

Q3= 67 and mean rank 21.48. The calculated U is =219.500, and the ‘p’=.776 (p>0.05).  

In case of vitality of yoga group mean 53.56±6.18, median 55, Q1=50, Q3=55 and 

mean rank 21.24. Control group mean 54.35±5.44, median 55, Q1= 50, Q3= 58.75 and mean 

rank is 22.88. The calculated U is =212.500, and the ‘p’=.661 (p>0.05).  

In case of mental health count of yoga group mean 44.52 ±6.52, median 44, Q1=40, 

Q3= 48 and mean rank is 19.70. Control group mean 47.7±6.39, median 48, Q1=44, Q3=52 

and mean rank 24.65. The calculated U is =177.000, and the ‘p’=.190 (p>0.05).  

Social functioning of yoga group mean 72.52±12.80, median 75, Q1= 65, Q3= 80 and 

mean rank 24.04. Control group mean 69±11.65, median 65, Q1=65, Q3= 75 and mean rank 

19.65. The calculated U is =183.000, and the ‘p’=.245 (p>0.05).  

In case of pain of yoga group mean 51±7.70, median 45, Q1=45, Q3=58 and mean 

rank 25.22. Control group mean 45.3±9.18, median 45, Q1=38.50, Q3= 54.25 and mean rank 

18.30. The calculated U is =156.000, and the ‘p’=.059 (p>0.05).  

In case of general health of yoga group mean 60±9.53, median 60, Q1=55, Q3=65 and 

mean rank 22.96. Control group mean 58±10.56, median 62.50, Q1=51.25, Q3= 65 and mean 

rank 20.90. The calculated U is =208.000, and the ‘p’=.582 (p>0.05).  

In case of health change of yoga group mean 34.78±12.47, median 25, Q1=25, Q3=50 

and mean rank is19.33. Control group mean 43.75±17.90, median 50, Q1= 25, Q3=50 and 

mean rank is 25.08. The calculated U is=168.500, and the ‘p’=.093 (p>0.05).  

So, the null hypothesis is accepted in all HRQoL domains, which means that there 

are no significant differences between the yoga group and control group patients considering 

their HRQoL domains. 
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NS=Not Siginificant 

  Fig.17:  Graphical representation of HRQoL variables of yoga group and control group at pre-test 

4.3. Between Group Comparisons at Post 12 Weeks: 

4.3.1 Disease Activity Index and Functional Index:  

H07: There exists no significant difference between yoga group and control group in Disease 

Activity Index and Functional Index variables at post 12 weeks 

Table no. 17: Comparison of Disease Activity Index and Functional Index Score of Yoga Group 

and Control Group at Post 12 weeks 

Variables Groups Mean Median Q1 Q3 
Mean 

Rank 

Mann-

Whitney U 
p-value 

BASDAI 

Yoga 

Group 
3.26±1.51 3.10 2.10 4 14.43 

56.00 .000* 
Control 

Group 
5.58±1.26 5.95 4.72 6.45 30.70 

BASFI 

Yoga 

Group 
3.75±1.47 3.80 2.60 4.20 14.65 

61.00 .000* 
Control 

Group 
6.07±1.50 6.05 5.22 7.07 30.45 

*p-value < 0.05 is significant 

 

Table no. 17 shows that BASDAI of yoga group mean 3.26 ±1.51, median 3.10, Q1= 

2.10, Q3 4 and mean rank is 14.43. Control group mean 5.58±1.26, median 5.95, Q1= 4.72, 

Q3= 6.45 and mean rank is 30.70. The calculated U is =56.00, and the ‘p’=.000 (p<0.05). 

BASFI of yoga group mean 3.75±1.47, median 3.80, Q1=2.60, Q3= 4.20 and mean rank 
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14.65. Control group mean 6.07±1.50, median 6.05, Q1= 5.22, Q3=7.07 and mean rank 

30.45. The calculated U is =61.00, and the ‘p’=.000 (p<0.05).  

So, the Null Hypothesis is rejected in both variables of disease activity index and 

Functional Index. The means of the yoga group in disease activity index and functional index 

are lower than the control group at post-12 weeks. 

                 
                p<0.05= Significant 

Fig. 18: Graphical representations of Disease Activity Index and Functional Index variables of yoga group 

and control group at post 12 weeks 

 

4.3.2 Inflammatory Markers Variables: 

H08: There exists no significant difference between yoga group and control group in 

Inflammatory Markers variables at post 12 weeks 

Table no.18: Comparison of Inflammatory Markers of Yoga Group and Control Group at Post 12 weeks  

Variables Groups Mean Median Q1 Q3 Mean 

Rank 

Mann-

Whitney U 

p-

value   

ESR 

(mm/hr) 

Yoga Group 19.56±11.82 18 10 30 15.17 73.00 .000* 

Control Group 34.55 ±9.17 34 28 38 29.85 

CRP 

(mg/L) 

Yoga Group 8.99 ±10.04 4.69 1.45 14.48 14.83 65.00 .000* 

Control Group 23.09 ± 9.99 20.67 16.30 30.73 30.25 

TNF-

alpha 

(ng/L) 

Yoga Group 104.24±19.53 106.22 92.56 117.44 18.13   

141.00 

  

.030* Control Group 156.33±52.88 140.45 129.62 162.60 26.45 

Cortisol 

(μg/dL) 

Yoga Group 7.81± 2.86 8.05 6.81 9.63 21.45    

219.00 

  

.789 
Control Group 8.25± 2.21 7.55 7.05 9.86 22.18 

*p-value < 0.05 is significant 
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Table no. 18 shows that ESR of yoga group mean 19.56±11.82, median 18, Q1=10, 

Q3= 30 and mean rank 15.17. Control group mean 34.55±9.17, median 34, Q1=28 and 

Q3=28 and mean rank 29.85. The calculated U is =73.000, and the ‘p’=.000 (p<0.05).  

In case of CRP of yoga group mean 8.99±10.04, median 4.69, Q1=1.45, Q3=14.48 

and mean rank 14.83. Control group mean 23.09±9.99, median 20.67, Q1=16.30, Q3=30.73 

and mean rank 30.25. The calculated U is =65.000, and the ‘p’=.000 (p<0.05).  

In case of TNF-alpha of yoga group mean 104.24±19.53, median 106.22, Q1=92.56, 

Q3=117.44 and mean rank 18.13. Control group mean 156.33±52.88, median 140.45, Q1= 

129.62, Q3=162.60 and mean rank 26.45. The calculated U is =141.000, and the ‘p’=.030 

(p<0.05).  

Cortisol of yoga group mean 7.81±2.86, median 8.05, Q1=6.81, Q3=9.63 and mean 

rank 21.45.Control group mean 8.25±2.21, median 7.55, Q1=7.05, Q3= 9.86 and mean rank 

22.18. The calculated U is =219.000, and the ‘p’=.789 (p>0.05).  

So, the Null Hypothesis is rejected in ESR, CRP, TNF-alpha and null Hypothesis is 

accepted in cortisol. The means of the yoga group in ESR, CRP, and TNF-alpha are lower 

than the control group at post 12 weeks. 

 
                                       Fig. 19                                                                Fig. 20 

 
           p<0.05= Significant, NS=No Significant 

                                    Fig. 21                                                                         Fig. 22 

Fig. 19-22: Graphical representation of inflammatory markers variables of yoga group and 

control group at post 12 weeks. 19) ESR; 20) CRP; 21) TNF-alpha; 22) Serum Cortisol 

19.56
34.55

0

20

40

60

Yoga Group Control Group

E
S

R
 (

m
m

/h
r)

ESR at Post 12 Weeks

8.99
23.09

0

10

20

30

40

Yoga Group Control Group

C
R

P
 (

m
g

/L
)

CRP at Post 12 Weeks

104.24
156.33

0

100

200

300

Yoga Group Control Group

T
N

F
 a

lp
h

a
 (

n
g

/L
)

TNF-alpha at Post 12 Weeks

7.81 8.25

0

5

10

15

Yoga Group Control Group

S
er

u
m

 C
o

rt
is

o
l 

(μ
g

/d
L

)

Serum Cortisol at 12 Weeks



105 

 

4.3.3 Blood Count Variables: 

H09: There exists no significant difference between yoga group and control group in 

complete blood count variables at post 12 weeks 

Table no.19: Comparison of Blood Count Score of Yoga Group and Control Group at Post 12 weeks 

Variables Groups Mean Median Q1 Q3 
Mean 

Rank 

Mann-

Whitney 

U 

p-

value 

Haemoglobin 

(g/dl) 

Yoga 

Group 
12.97±1.15 

13 12.30 13.70 
22.54 

217.50 .761 
Control 

Group 
12.83±1.39 13.20 11.55 13.90 21.38 

Total 

Leukocyte 

Count 

(thou/mm3) 

Yoga 

Group 
6.41 ±1.41 6.60 5.70 7.30 15.73 

93.00 .001* 
Control 

Group 
8.44±2.34 8.09 6.69 9.57 27.85 

Segmented 

Neutrophils 

(%) 

Yoga 

Group 
63.88±7.31 63.50 59.30 69.30 21.80 

225.50 .913 
Control 

Group 
64.35±7.54 65.05 57.10 70.10 22.23 

Lymphocytes 

(%) 

Yoga 

Group 
26.14±5.85 24.60 21.60 31 23.04 

206.00 .559 
Control 

Group 
24.7±5.89 24.65 21.32 26.65 20.80 

Monocytes 

(%) 

Yoga 

Group 
5.90±2.06 5.90 4.90 6.70 19.91 

182.000 .242 
Control 

Group 
6.36 ±1.56 6.45 5.60 7.42 24.40 

Eosinophil 

(%) 

Yoga 

Group 
3.50 ±2.93 2.60 1.10 6.10 22.00 

230.000 1.000 
Control 

Group 
3.82 ±3.88 1.55 1.10 7.49 22.00 

Basophils 

(%) 

Yoga 

Group 
.50 ±0.32 .40 .30 .70 21.22 

212.000 .659 
Control 

Group 
0.59 ±037 .50 .30 .90 22.90 

Platelet Count 

(thou/mm3) 

Yoga 

Group 
178.26±24.52 184 154 196 16.13 

95.000 .001* 
Control 

Group 
246.95 ±7.67 233.50 181.25 316 28.75 

*p-value < 0.05 is significant  
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Table no. 19 shows that haemoglobin in the yoga group was 12.97 ±1.15, median 13, 

Q1=12.30, Q3=13.70 and the mean rank 22.54. Control group mean 12.83±1.39, Q1=11.55, 

Q3=13.90 and mean rank 21.38. The calculated U is =217.500, and the ‘p’=.761 (p > 0.05).  

In the case of the total leukocyte count of the yoga group mean 6.41±1.41, median 

6.60, Q1= 5.70, Q3= 7.30 and mean rank 15.73. The control group mean 8.44±2.34, median 

8.09, Q1=6.69, Q3=9.57 and mean rank 27.85. The calculated U is =93.000, and the ‘p’=.001 

(p<0.05).  

In case of segmented neutrophils of the yoga group mean 63.88±7.31, median 63.50, 

Q1=59.30, Q3=69.30 and mean rank 21.80. The control group mean 64.35±7.54, median 

65.05, Q1=57.10, Q3=70.10 and mean rank 22.23. The calculated U is =225.500, and the 

‘p’=.913 (p>0.05).  

In case of lymphocytes of the yoga group mean 26.14±5.85, median 24.60, Q1= 

21.60, Q3=31 and mean rank 23.04. The control group mean 24.7±5.89, median 24.65, 

Q1=21.32, Q3=26.65 and mean rank 20.80. The calculated U is =206.000, and the ‘p’=.559 

(p>0.05).  

In case of monocytes of the yoga group mean 5.90 ±2.06, median 5.90, Q1=4.90, Q3= 

6.70 and mean rank 19.91. The control group mean 6.36±1.56, median 6.45, Q1=5.60, Q3= 

7.42 and mean rank 24.40. The calculated U is =182.000, and the ‘p’=.242 (p>0.05).  

In case of eosinophil of the yoga group mean 3.50±2.93, median 2.60, Q1=1.10, Q3= 

6.10 and mean rank 22. The control group mean 3.82±3.88, median 1.55, Q1=1.10, Q3= 7.49 

and mean rank 22. The calculated U is =230.000, and the ‘p’=1.000 (p>0.05).  

In case of basophils of the yoga group mean 0.50±0.32, median .40, Q1=.30, Q3=.70 

and mean rank 21.22. The control group mean 0.59±037, median .50, Q1=.30, Q3=.90 and 

mean rank 22.90. The calculated U is =212.000, and the ‘p’=.659 (p>0.05).  

In case of platelet count of the yoga group mean 178.26±24.52, median 184, Q1= 154, 

Q3=196 and mean rank 16.13. The control group mean 246.95±7.67, median 233.50, 

Q1=181.25, Q3=316 and mean rank 28.75. The calculated U is =95.000, and the ‘p’=.001 

(p<0.05).  

So, the Null Hypothesis is accepted in haemoglobin, segmented neutrophils, 

lymphocytes, monocytes, eosinophil and basophils and Null Hypothesis is rejected in total 
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leukocyte count and platelet count. The means of the yoga group in total leukocyte count and 

platelet count are lower than the control group at post 12 weeks. 

      
                                       Fig. 23                                                                            Fig. 24 

 
Fig. 25 

 
                            p<0.05= Significant, NS=Not Significant 

Fig. 26 

Fig. 23-26:  Graphical representation of blood count variables of yoga group and control group at post 12 

weeks. 23) Haemoglobin; 24) Total Leukocyte Count; 25) Differential Leukocyte Count; 26) Platelet 

Count 
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4.3.4 General Health Variables: 

H010: There exists no significant difference between yoga group and control group in general 

health variables at post 12 weeks 

Table no.20: Comparison of General Health Variables of Yoga Group and Control Group at Post 12 weeks 

Variables Groups Mean Median Q1 Q3 
Mean 

Rank 

Mann-

Whitney 

U 

p-

value 

Systolic BP 

(mmHg) 

Yoga 

Group 
110.21±12.87 109 101 118 21.96 

229.00 .981 
Control 

Group 
109.8±10.91 110 100 118 22.05 

Diastolic BP 

(mmHg) 

Yoga 

Group 
69.52±8.34 68 63 75 19.89 

181.50 .237 
Control 

Group 
73.15±8.79 72.50 66 80 24.43 

Resting Heart 

Rate 

(beats/minutes) 

Yoga 

Group 
76.65±9.74 76 71 81 20.33 

191.50 .348 
Control 

Group 
81.5±15.82 78 70 92.25 23.93 

BMI 

(kg/m²) 

Yoga 

Group 
22.52±3.28 22.80 19.60 25 21.93 

228.50 .971 
Control 

Group 
22.46±3.27 22.65 20.10 25.62 22.08 

*p-value < 0.05 is significant 

 

Table no. 20 shows that systolic blood pressure in the yoga group 110.21±12.87, 

median 109, Q1=101, Q3=118 and mean rank 21.96. Control group mean 109.8±10.91, 

median 110, Q1=100, Q3=118 and mean rank 22.05. The calculated U is =229.00, and the 

‘p’=.981 (p>0.05).  

In case of diastolic blood pressure the yoga group 69.52±8.34, median 68, Q1= 63, 

Q3=75 and mean rank 19.89. Control group mean 73.15±8.79, median 72.50; Q1=66, Q3= 80 

and mean rank 24.43. The calculated U is =181.50, and the ‘p’=.237 (p > 0.05).  

In case of resting heart rate the yoga group 76.65±9.74, median 76, Q1=71, Q3=81 

and mean rank 20.33. Control group mean 81.5±15.82, median 78, Q1=70, Q3= 92.25 and 

mean rank 23.93. The calculated U is =191.50, and the ‘p’=.348 (p > 0.05). Hence, Mann-

Whitney U is not significant at the 0.05 level of significance. 
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In case of body mass index the yoga group was 22.52±3.28, median 22.80, Q1=19.60, 

Q3=25 and mean rank 21.93. Control group mean 22.46±3.27, median 22.65, Q1=20.10, 

Q3=25.62 and mean rank 22.08. The calculated U is =228.50, and the ‘p’=.971 (p > 0.05).  

So, the Null Hypothesis is accepted in systolic blood pressure, diastolic blood 

pressure, resting heart rate and body mass index variables.  

 

Fig. 27 

 

 
            NS=Not Significant 

                                           Fig. 28                                                                   Fig. 29 

Fig. 27-29:  Graphical representation of general health variables of yoga group and control group at post 

12 weeks. 27) Blood Pressure 28) Resting Heart Rate 29) Body Mass Index 

4.3.5 Psychological Variables: 

H011: There exists no significant difference between yoga group and control group in 
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Table no. 21: Comparison of Psychological Variables of Yoga Group and Control Group at Post 12 weeks  

Variables Groups Mean Median Q1 Q3 
Mean 

Rank 

Mann-

Whitney 

U 

p-

value 

Depression 

Yoga 

Group 
14.30±5.41 15 9 18 15.65 

84.00 .000* 
Control 

Group 
21.75±6.47 21 16.25 25 29.30 

Fear Avoidance 

Belief in Physical 

Activity 

Yoga 

Group 
13.52±4.67 15 9 17 15.59 

82.50 .000* 
Control 

Group 
18.9±3.52 18 16.25 22 29.38 

Fear Avoidance 

Belief in Work 

Activity 

Yoga 

Group 
25.13±7.92 25 22 32 15.35 

77.00 .000* 
Control 

Group 
33.4±3.48 34 30.50 36 29.65 

Pain 

Catastrophizing 

Yoga 

Group 
19.69±7.03 21 13 24 15.80 

87.50 .001* 
Control 

Group 
27.65±5.85 27.50 23.25 32 29.13 

*p-value < 0.05 is significant 
 

Table no. 21 shows that depression in the yoga group 14.30 ±5.41, median 15, Q1=9, 

Q3=18 and mean rank 15.65. Control group mean 21.75±6.47, median 21 Q1=16.25, Q3= 25 

and mean rank 29.30. The calculated U is =84.00, and the ‘p’=.000 (p>0.05).  

In case of Fear Avoidance Belief in Physical Activity, in the yoga group 13.52 ±4.67, 

median 15, Q1=9, Q3=17 and mean rank 15.59. Control group mean 18.9±3.52, median 18, 

Q1=16.25, Q3=22 and mean rank 29.38. The calculated U is =82.50, and the ‘p’=.000         

(p<0.05).  

In case of Fear Avoidance Belief in Work Activity in the yoga group 25.13 ±7.92, 

median 25, Q1=22, Q3=32 and mean rank 15.35. Control group mean 33.4±3.48, median 34, 

Q1=30.50, Q3=36 and mean rank 29.65. The calculated U is =77.00, and the 

‘p’=.000(p<0.05).  

In case of pain catastrophizing in the yoga group 19.69 ±7.03, median 21, Q1=13, and 

Q3=24 and mean rank 15.80. Control group mean 27.65±5.85, median 27.50, Q1=23.25, 

Q3=32 and mean rank 29.13. The calculated U is =87.50, and the ‘p’=.001 (p<.05).  
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So, the Null Hypothesis is rejected in all psychological variables i.e. depression, 

Fear Avoidance Belief in Physical Activity, Fear Avoidance Belief in Work Activity and pain 

catastrophizing variables. The means of the yoga group in all psychological variables are 

lower than the control group at post 12 weeks. 

 

              p<0.05= Significant 

Fig. 30: Graphical representations of psychological variables of yoga group and control group at post 12 

weeks 

4.3.6 Health Related Quality of life (HRQoL): 

H012: There exists no significant difference between yoga group and control group in health 

related quality of life variables at post 12 weeks 

Table no.22: Comparison of Health Related Quality of life (HRQoL) Dimensions of Yoga Group and 

Control Group at Post 12 weeks 

Variables Groups Mean Median Q1 Q3 
Mean 

Rank 

Mann-

Whitney 

U 

p-

value 

Physical 

Functioning 

Yoga Group 77.82±10.09 75 70 85 27.98 
92.500 .001* 

Control Group 67.25±7.15 70 61.25 75 15.13 

Role 

limitation-

Physical 

Yoga Group 83.69±14.31 75 75 100 30.41 
36.500 .000* 

Control Group 51.25±15.12 50 50 50 12.33 

Role 

limitation-

Emotional 

Yoga Group 85.60±19.58 100 67 100 28.50 
80.500 .000* 

Control Group 51.7±27.68 67 33 67 14.53 

Vitality 
Yoga Group 62.26±6.83 65 55 65 28.76 

74.500 .000* 
Control Group 53.2±5.73 55 50 55 14.23 

Mental 

Health 

Yoga Group 59.52±5.60 58 54 64 31.80 
4.500 .000* 

Control Group 44.2±6.92 46 21 48 10.73 

Social 

Functioning 

Yoga Group 81.52±10.04 80 75 85 26.78 
120.000 .007* 

Control Group 72.15±11.32 72.50 65 80 16.50 

Pain 
Yoga Group 67.56±11.38 70 60 75 28.85 

72.500 .000* 
Control Group 52.45±9.17 47.50 45 58 14.13 
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Variables Groups Mean Median Q1 Q3 
Mean 

Rank 

Mann-

Whitney 

U 

p-

value 

General 

Health 

Yoga Group 67.60±10.85 70 60 75 25.54 
148.500 .044* 

Control Group 61.25±9.85 65 55 68 17.93 

Health 

Change 

Yoga Group 65.12±26.90 75 50 75 26.65 
123.000 .006* 

Control Group 47.5±17.95 50 25 50 16.65 

*p-value < 0.05 is significant 

 

Table no. 22 shows that physical functioning in the yoga group 77.82±10.09, median 

75, Q1=70, and Q3=85 and mean rank 27.98. Control group mean 67.25±7.15, median 70, 

Q1= 61.25, Q3= 75 mean rank 15.13. The calculated U is =92.500, and the ‘p’=.001(p<0.05).  

In case of role limitation-Physical in the yoga group 83.69±14.31, median 75, Q1=75, 

Q3=100 and mean rank 30.41. Control group mean 51.25±15.12, median 50, Q1=50, Q3=50 

and mean rank 12.33. The calculated U is =36.500, and the ‘p’=.000 (p<0.05).  

In case of role limitation-emotional in the yoga group 85.60±19.58, median 100, 

Q1=67, Q3=100 and mean rank 28.50. Control group mean 51.7±27.68, median 67, Q1= 33, 

Q3=67 and mean rank 14.53. The calculated U is =80.500, and the ‘p’=.000 (p<0.05).  

In case of vitality in the yoga group 62.26 ±6.83, median 65, Q1=55, and Q3=65 the 

mean rank was 28.76. Control group mean 53.2±5.73, median 55, Q1=50, Q3=55 and mean 

rank 14.23. The calculated U is =74.500, and the ‘p’=.000 (p<0.05).  

In case of mental health in the yoga group 59.52±5.60, median 58, Q1=54, Q3=64 and 

mean rank 31.80. Control group mean 44.2±6.92, median 46, Q1=21, Q3=48 and mean rank 

10.73. The calculated U is =4.500, and the ‘p’=.000 (p<0.05).  

In case of social functioning in the yoga group mean 81.52±10.04, median 80, Q1= 

75, Q3= 85 and mean rank 26.78. Control group mean 72.15±11.32, median 72.50, Q1=65, 

Q3=80 and mean rank 16.50.The calculated U is =120.000, and the ‘p’=.007 (p<0.05).  

In case of pain in the yoga group 67.56±11.38, median 70, Q1=60, and Q3=75 and 

mean rank 28.85. Control group mean 52.45±9.17, median 47.50, Q1=45, Q3=58 and mean 

rank 14.13. The calculated U is =72.500, and the ‘p’=.000 (p<0.05).  
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In case of general health in the yoga group 67.60±10.85, median 70, Q1=60, Q3=75 

and mean rank 25.54. Control group mean 61.25±9.85, median 65, Q1=55, Q3=68 and mean 

rank 17.93. The calculated U is =148.500, and the ‘p’=.044 (p<0.05).  

In case of health change in the yoga group was 65.12±26.90, median 75, Q1=50, and 

Q3=75 and mean rank 26.65. Control group mean 47.5±17.95, median 50, Q1=25, Q3=50 

and mean rank 16.65. The calculated U is =123.000, and the ‘p’=.006 (p<0.05).  

So, the Null Hypothesis is rejected in all HRQoL variables i.e. physical functioning, 

role limitation-physical, role limitation-emotional, vitality, mental health, social functioning, 

pain, general health, and health change. The means of the yoga group in all HRQoL variables 

are higher than the control group at post 12 weeks. 

 
p<0.05= Significant 
Fig. 31: Graphical representations of HRQoL variables of yoga group and control group at post 12 weeks 

 

4.4 Between Group Comparisons at Post 12 Weeks 

 4.4.1 Disease Activity Index and Functional Index: 

H013: There exists no significant difference between yoga group and control group in 

Disease Activity Index and Functional Index variables at post 24 weeks 
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Table no.23: Comparison of Disease Activity Index and Functional Index Score of Yoga Group and 

Control Group at Post 24 weeks 

Variables Groups Mean Median Q1 Q3 
Mean 

Rank 

Mann-

Whitney 

U 

p-

value 

BASDAI 
Yoga Group 2±0.95 1.80 1.20 2.80 15.04 

70.00 .000* 
Control Group 4.72±2.23 4.95 2.67 6.72 30.00 

BASFI 
Yoga Group 2.66±1.11 2.60 2.10 3.20 14.26 

52.00 .000* 
Control Group 4.98±1.58 4.90 3.60 6.42 30.90 

*p-value < 0.05 is significant 

 

The table no. 23 shows that the BASDAI of the yoga group mean 2±0.95, median 

1.80, Q1= 1.20, Q3= 2.80 and mean rank is 15.04. The control group mean 4.72±2.23, 

median 4.95, Q1= 2.67, Q3= 6.72 and mean rank 30. The calculated U is =70.00, and the 

‘p’=.000 (p<0.05). BASFI of the yoga group mean 2.66±1.11, median 2.60, Q1=2.10, Q3= 

3.20 and mean rank 14.26. Control group mean 4.98±1.58, median 4.90, Q1= 3.60, Q3=6.42 

and mean rank 30.90. The calculated U is =52.00, and the ‘p’=.000 (p<0.05).  

So, Null Hypothesis is rejected in BASDAI and BASFI variables. The means of the 

yoga group in disease activity index and functional index variables are lower than the control 

group at post 24 weeks. 

 

              p<0.05= Significant 
Fig. 32: Graphical representation of Disease Activity Index and Functional Index variables of yoga group 

and control group at post 24 weeks 
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4.4.2 Inflammatory Markers Variables: 

H014: There exists no significant difference between yoga group and control group in 

Inflammatory Markers variables at post 24 weeks 

Table no. 24: Comparison of Inflammatory Markers of Yoga Group and Control Group at Post 24 weeks  

Variables Groups Mean Median Q1 Q3 Mean Rank 

Mann-

Whitney 

U 

p-value 

ESR 

(mm/hr) 

Yoga 

Group 
18.69±14.72 14 10 33 17.13 

118.00 .006* 
Control 

Group 
30.36±13.99 31 19.75 36 27.60 

CRP 

(mg/L) 

Yoga 

Group 
7.87 ± 9.53 3.13 .83 15.24 17.02 

115.50 .005* 
Control 

Group 
18.37±17.93 12.91 7.32 25.73 27.73 

*p-value < 0.05 is significant 

 

The table no. 24 shows that ESR of the yoga group mean 18.69±14.72, median 14, 

Q1=10, Q3=33 and mean rank is 17.13. The control group mean 30.36±13.99, median 31, 

Q1= 19.75, Q3= 36 and mean rank is 27.60. The calculated U is =118.00, and the ‘p’=.006 

(p<0.05). CRP of the yoga group mean 7.87±9.53, median 3.13, Q1=.83, Q3= 15.24 and 

mean rank 17.02. Control group mean 18.37±17.93, median 12.90, Q1=7.32, Q3=25.73 and 

mean rank 25.73. The calculated U is =115.50, and the ‘p’=.005 (p<0.05).  

Null Hypothesis is rejected in ESR and CRP variables of inflammatory markers. The 

means of the yoga group in ESR and CRP are lower than the control group at post 24 weeks.  

   

         p<0.05= Significant 

                                   Fig. 33                                                                                Fig. 34 

Fig. 33-34:  Graphical representation of inflammatory markers variables of yoga group and control group 

at post 24 weeks. 33) ESR; 34) CRP 
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4.4.3 Blood Count Variables: 

H015: There exists no significant difference between yoga group and control group in 

complete blood count variables at post 24 weeks  

Table no.25: Comparison of Blood Count Score of Yoga Group and Control Group at Post 24 weeks 

Variables Groups Mean Median Q1 Q3 
Mean 

Rank 

Mann-

Whitney 

U 

p-

value 

Haemoglobin 

(g/dl) 

Yoga 

Group 
13.51±1 13.70 12.80 14.30 26.13 

135.00 .021* 
Control 

Group 
12.76±1.83 12.65 

11.80 13.27 
17.25 

Total 

Leukocyte 

Count 

(thou/mm3) 

Yoga 

Group 
7.15±1.67 7.20 6 8.70 19.76 

178.50 .210 
Control 

Group 
8.01±1.81 7.80 6.55 9.10 24.58 

Segmented 

Neutrophils 

(%) 

Yoga 

Group 
63.69±8.77 65 58.80 70.20 23.02 

206.50 .567 
Control 

Group 
62.63±7.47 63.75 59.55 68.47 20.83 

Lymphocytes 

(%) 

Yoga 

Group 
26.03±7.17 25.20 21.20 31.70 21.43 

217.00 .752 
Control 

Group 
27.3±6.39 26.60 22.80 29.60 22.65 

Monocytes 

(%) 

Yoga 

Group 
6.17±2.97 6.30 2.90 9.10 21.50 

218.500 .779 
Control 

Group 
6.54±2.50 6.20 4.82 8.17 22.58 

Eosinophil 

(%) 

Yoga 

Group 
3.44±2.64 2.80 1.20 5.50 24.50 

172.500 .161 
Control 

Group 
2.69±3.04 1.30 .90 3.52 19.13 

Basophils 

(%) 

Yoga 

Group 
0.70±0.75 .500 .40 .70 21.57 

220.000 .805 
Control 

Group 
0.59±0.24 .550 .40 .70 22.50 

Platelet Count 

(thou/mm3) 

Yoga 

Group 
181.65±32.93 163 154 214 17.11 

117.500 .006* 
Control 

Group 
224.3±63.28 191 173 273 27.63 

*p-value < 0.05 is significant 
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Table no.25 shows that haemoglobin of the yoga group mean 13.51±1, median 13.70, 

Q1= 12.80, Q3= 14.30 and mean rank is 26.13. The control group mean 12.76±1.83, median 

12.65, Q1= 11.80, Q3=13.27 and mean rank 17.5. The calculated U is =135.000, and the 

‘p’=.021 (p<0.05).  

In case of total leukocyte count of the yoga group mean 7.15±1.67, median 7.20, 

Q1=6, Q3 8.70 and mean rank is 19.76. The control group mean 8.01±1.81, median 7.80, 

Q1= 6.55 Q3=9.10 and mean rank 24.58. The calculated U is =178.500, and the ‘p’=.210 

(p>0.05).  

In case of segmented neutrophils of the yoga group mean 63.69±8.77, median 65, 

Q1=58.80, Q3 70.20 and mean rank is 23.02. The control group mean 62.63±7.47, median 

63.75, Q1= 59.55, Q3=68.47 and mean rank 20.83. The calculated U is =206.500, and the 

‘p’=.567(p>0.05). Hence, Mann-Whitney U is not significant at a 0.05 level of significance. 

In case of lymphocytes of the yoga group mean 26.03±7.17, median 25.20, Q1=21.20, 

Q3 31.70 and mean rank is 21.43. The control group mean 27.35±6.39, median 26.60, Q1= 

22.80, Q3=29.60 and mean rank 22.65. The calculated U is =217.000, and the ‘p’=.752 

(p>0.05).  

In case of total monocytes count of the yoga group mean 6.17±2.97, median 6.30, 

Q1= 2.90, Q3 9.10 and mean rank is 21.50. The control group mean 6.54±2.50, median 6.20, 

Q1= 4.82, Q3= 8.17 and mean rank 22.58. The calculated U is =218.500, and the ‘p’=.779 

(p>0.05). Hence, Mann-Whitney U is not significant at a 0.05 level of significance. 

In case of eosinophil yoga group of the yoga group mean 3.44±2.64, median 2.80, 

Q1= 1.20, Q3 5.50 and mean rank is 24.50. The control group mean 2.69±3.04, median 1.30, 

Q1= .90, Q3= 3.52 and mean rank 19.13. The calculated U is =172.500, and the ‘p’=.161 

(p>0.05).  

In case of basophils of the yoga group mean 0.70±0.75, median .500, Q1=.40, and 

Q3=.70 and mean rank is 21.57. The control group mean 0.59±0.24, median .550, Q1=.40, 

Q3=.70 and mean rank 22.50. The calculated U is =220.000, and the ‘p’=.805 (p>0.05).  

In case of platelet count of the yoga group mean 181.65±32.93, median 163, Q1= 154, 

Q3 214 and mean rank is 17.11. The control group mean 224.3±63.28, median 191, Q1=173, 

Q3= 273 and mean rank 27.63. The calculated U is =117.500, and the ‘p’=.006 (p<0.05).  
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  So, the Null Hypothesis is rejected in haemoglobin and platelet count and Null 

Hypothesis is accepted in total leukocyte count, segmented neutrophils, lymphocytes, 

monocytes, eosinophil and basophils. The mean of the yoga group in haemoglobin is higher 

and lower in platelet count than the control group at post 24 weeks.  

     

                                Fig. 35                                                                      Fig. 36 

       

                  p<0.05= Significant, NS=Not Significant 

Fig. 37 

Fig. 35-37: Graphical representation of blood count variables of yoga group and control group at post 24 

weeks. 35) Haemoglobin; 36) Total Leukocyte Count and Platelet Count; 37) Differential Leukocyte 

Count 

4.4.4 General Health Variables: 

H016: There exists no significant difference between yoga group and control group in general 

health variables at post 24 weeks 
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Table no. 26: Comparison of General Health Variables of Yoga Group and Control Group at Post 24 

weeks  

Variables Groups Mean Median Q1 Q3 
Mean 

Rank 

Mann-

Whitney 

U 

p-

value 

Systolic BP 

(mmHg) 

Yoga 

Group 
113.39±16.46 111 99 124 23.76 

189.50 .324 
Control 

Group 
103.45±23.91 107.50 99.75 115.75 19.98 

Diastolic BP 

(mmHg) 

Yoga 

Group 
73.47±11.11 69 65 80 23.11 

204.50 .534 
Control 

Group 
70.5±7.60 70.50 64 77 20.73 

Resting Heart 

Rate 

(beats/minutes) 

Yoga 

Group 
79.73±11.77 81 68 89 20.41 

193.50 .374 
Control 

Group 
83.35±11.51 79 75 93 23.83 

BMI 

(kg/m²) 

Yoga 

Group 
22.61±3.05 22.50 20.40 24.70 21.37 

215.50 .724 
Control 

Group 
22.84±3.43 23.65 20.55 24.75 22.73 

p-value < 0.05 is significant 

 

The table no 26 shows that systolic blood pressure of the yoga group mean 

113.39±16.46, median 111, Q1= 99, Q3= 124 and mean rank is 23.76. The control group 

mean 103.45±23.91, median 107.50, Q1=99.75, Q3=115.75 and mean rank 19.98. The 

calculated U is=189.50, and the ‘p’=.324 (p>0.05).  

In case of diastolic blood pressure of the yoga group mean 73.47±11.11, median 69, 

Q1=65, Q3=80 and mean rank 23.11. The control group mean 70.5±7.60, median 70.50, 

Q1=64, Q3=77 and mean rank 20.73. The calculated U is =204.50, and the ‘p’=.534 

(p>0.05).  

In case of resting heart of the yoga group mean 79.73 ±11.77, median 81, Q1= 68, Q3 

89 and mean rank is 20.41. The control group mean 83.35±11.51, median 79, Q1=75, Q3=93 

and mean rank 23.83. The calculated U is =193.50, and the ‘p’=.374 (p>0.05).  

In case of body mass index of the yoga group mean 22.61±3.05, median 22.50, Q1= 

20.40, Q3 24.70 and mean rank is 21.37. The control group mean 22.84±3.43, median 28, 
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Q1= 20.55, Q3= 24.75 and mean rank 22.73. The calculated U is =215.500, and the ‘p’=.724 

(p<0.05).  

So, the Null Hypothesis is accepted in systolic blood pressure, diastolic blood 

pressure, resting heart rate and body mass index. 

 
Fig. 38                                            

             
       NS=No Significant 

                                  Fig. 39                                                                   Fig. 40 

Fig. 38-40:  Graphical representation of general health variables of yoga group and control group at post 

24 weeks. 38) Blood Pressure; 39) Resting Heart Rate; 40) BMI 

4.4.5 Psychological Variables 

H017: There exists no significant difference between yoga group and control group in 

psychological variables at post 24 weeks 

Table no. 27: Comparison of Psychological Variables of Yoga Group and Control Group at Post 

24 weeks  

Variables Groups Mean Median Q1 Q3 
Mean 

Rank 

Mann-

Whitney 

U 

p-value 

Depression 

Yoga Group 12.82±3.65 13 10 16 14.52 

58.00 .000 Control 

Group 
21±6.17 19.50 17 27.25 30.60 

Fear Avoidance Yoga Group 11.91±4.11 12 9 15 14.48 57.00 .000 
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Variables Groups Mean Median Q1 Q3 
Mean 

Rank 

Mann-

Whitney 

U 

p-value 

Belief in 

Physical 

Activity 

Control 

Group 
18.35±3.60 18.50 16 21.50 30.65 

Fear Avoidance 

Belief in Work 

Activity 

Yoga Group 21.91±6.45 22 20 26 14.46 

56.50 .000 Control 

Group 
30.8±4.37 32 28 34 30.68 

Pain 

Catastrophizing 

Yoga Group 16.82±6.24 16 10 22 14.15 

49.50 .000 Control 

Group 
27.05±5.39 28 24.52 31.50 31.03 

*p-value < 0.05 is significant 
 

 Table no. 27 shows that depression of the yoga group mean 12.82±3.65, median 13, 

Q1= 10, Q3=16, and mean rank is 14.52. The control group mean 21±6.17, median 19.50, 

Q1= 17, Q3=27.25 and mean rank 30.60. The calculated U is=58.00, and the ‘p’=.000 

(p<0.05).  

In case of Fear Avoidance Belief in Physical Activity, of the yoga group mean 

11.91±4.11, median 12, Q1=9, Q3=15 and mean rank is 14.48. The control group mean 

18.35±3.60, median 18.50, Q1=16, Q3=21.50 and mean rank 30.65. The calculated U is 

=57.00, and the ‘p’=.000 (p<0.05). Hence, Mann-Whitney U is not significant at a 0.05 level 

of significance. 

In case of Fear Avoidance Belief in Work Activity of the yoga group mean 

21.91±6.45, median 22, Q1=20, Q3=26 and mean rank 14.46. The control group mean 

30.8±4.37, median 32, Q1=28, Q3=34 and mean rank 30.68. The calculated U is =56.50, and 

the ‘p’=.000 (p<0.05).  

In case of pain catastrophizing of the yoga group mean 16.82±6.24, median 16, Q1= 

10, Q3= 22 and mean rank is 14.15. The control group mean 27.05±5.39, median 28, Q1= 

24.52, Q3= 31.50 and mean rank 31.03. The calculated U is =49.50, and the ‘p’=.000 

(p>0.05).  

So, the Null Hypothesis is rejected in all psychological variables i.e. depression, 

Fear Avoidance Belief in Physical Activity, Fear Avoidance Belief in Work Activity and pain 

catastrophizing. The means of the yoga group in psychological variables are lower than the 

control group at post 24 weeks.  
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p<0.05=Significant 

 

Fig. 41:    Graphical representation of psychological variables of yoga group and control group at post 24 

weeks 

4.4.6 Health Related Quality of Life: 

H018: There exists no significant difference between yoga group and control group in quality 

of life variables at post 24 weeks 

Table no.28: Comparison of HRQoL Dimensions of Yoga Group and Control Group at Post 24 weeks 

Variables Groups Mean Median Q1 Q3 
Mean 

Rank 

Mann-

Whitney 

U 

p-

value 

Physical 

Functioning 

Yoga Group 79.13±10.40 80 70 85 28.43 
82.00 .000* 

Control Group 65.75±9.90 65 55 75 14.60 

Role 

limitation-

Physical 

Yoga Group 86.95±14.82 100 75 100 29.63 
54.50 .000* 

Control Group 60.24±12.40 50 50 75 13.23 

Role 

limitation-

Emotional 

Yoga Group 88.52±16.07 100 67 100 28.07 
90.50 .000* 

Control Group 61.75±22.53 67 33 67 15.03 

Vitality 
Yoga Group 66.07±4.63 65 60 70 29.52 

57.00 .000* 
Control Group 56.6±6.79 55 50 62.50 13.35 

Mental 

Health 

Yoga Group 64.82±5.29 64 62 70 29.74 
52.000 .000* 

Control Group 51.3±8.61 48 46 56 13.10 

Social 

Functioning 

Yoga Group 84.34±8.82 85 75 90 28.87 
72.000 .000* 

Control Group 72.9± 7.38 75 68.50 75 14.10 

Pain 
Yoga Group 72.30± 7.85 75 65 75 28.52 

80.000 .000* 
Control Group 61.15± 8.75 65 54.25 68 14.50 
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Variables Groups Mean Median Q1 Q3 
Mean 

Rank 

Mann-

Whitney 

U 

p-

value 

General 

Health 

Yoga Group 73.26± 7.77 75 65 80 28.02 
91.500 .001* 

Control Group 63.75± 7.58 65 56.25 68.75 15.08 

Health 

Change 

Yoga Group 73.91±23.20 75 75 75 27.26 
109.000 .002* 

Control Group 51.25±27.47 50 50 75 15.95 

*p-value < 0.05 is significant 

 

The table no. 28 shows that physical functioning of the yoga group mean 

79.13±10.40, median 80, Q1= 70, Q3=85 and mean rank is 28.43. The control group mean 

65.75±9.90, median 65, Q1= 55 and Q3=75 mean rank 14.60. The calculated U is =82.000, 

and the ‘p’=.000 (p<0.05).  

In case of role limitation-Physical of the yoga group mean 86.95±14.82, median 100, 

Q1=75, Q3=100 and mean rank is 29.63. The control group mean 60.24±12.40, median 50, 

Q1=50, Q3=75 and mean rank 13.23. The calculated U is =54.500, and the ‘p’=.000 

(p<0.05).  

In case of role limitation-emotional of the yoga group mean 88.52±16.07, median 

100, Q1=67, Q3=100 and mean rank is 28.07. The control group mean 61.75±22.53, median 

67, Q1=33, Q3=67 and mean rank 15.03. The calculated U is =90.500, and the ‘p’=.000 

(p<0.05).  

In case of vitality of the yoga group mean 66.07±4.63, median 65, Q1= 60, Q3=70 

and mean rank 29.52. The control group mean 56.6±6.79, median 55, Q1= 50, Q3= 62.50 and 

mean rank 13.35. The calculated U is =57.000, and the ‘p’=.000 (p<0.05).  

In case of mental health of the yoga group mean 64.82±5.29, median 64, Q1=62, 

Q3=70 and mean rank 29.74. The control group mean 51.3±8.61, median 48, Q1=46, Q3=56 

and mean rank13.10. The calculated U is =52.000, and the ‘p’=.000 (p<0.05).  

In case of social functioning of the yoga group mean 84.34±8.82, median 85, Q1=75, 

Q3= 90 and mean rank is 28.87. The control group mean 72.9±7.38, median 75, Q1= 68.50, 

Q3=75 and mean rank 14.10. The calculated U is =72.000, and the ‘p’=.000 (p<0.05).  

In case of pain of the yoga group mean 72.30±7.85, median 75, Q1= 65, Q3= 75 and 

mean rank 28.52. The control group mean 61.15±8.75, median 65, Q1= 54.25, Q3= 68 and 

mean rank 14.50. The calculated U is =80.000, and the ‘p’=.000 (p<0.05).  
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In case of general health of the yoga group mean 73.26±7.77, median 75, Q1=65, 

Q3=80 and mean rank is 28.02. The control group mean 63.75±7.58, median 65, Q1=56.25, 

Q3=68.75 and mean rank 15.08. The calculated U is =91.500, and the ‘p’=.001 (p<0.05).  

In case of health change of the yoga group mean 73.91±23.20, median 75, Q1=75, 

Q3=75 and mean rank is 27.26. The control group mean 51.25±27.47, median 50, Q1=50, 

Q3=75 and mean rank 15.95. The calculated U is =109.000, and the ‘p’=.002 (p<0.05). 

Hence, Mann-Whitney U is significant at a 0.05 level of significance. 

 So, the Null Hypothesis is rejected in all HRQoL variables i.e. physical functioning, 

role limitation-physical, role limitation-emotional, vitality, mental health, social functioning, 

pain, general health, and health change. The means of the yoga group in all HRQoL variables 

are higher than the control group at post 24 weeks. 

 

p<0.05=Significant 

 

Fig. 42:  Graphical representation of HRQoL variables of yoga group and control group at post 24 weeks 

 

4.5 Within Group Comparisons between Pre-test and Post 12 weeks both the 

Groups 

4.5.1 Disease Activity Index and Functional Index Variables: 

H019- There exists no significant difference between pre-test and post 12 weeks in yoga 

group with respect to disease activity index and functional index 
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H020- There exists no significant difference between pre-test and post 12 weeks in control 

group with respect to disease activity index and functional index 

Table no. 29: Within group comparison of pre-test and post 12 weeks of yoga group and control group 

with respect to Disease Activity  Index and Functional Index 

Variables Groups  Time Mean Median Q1 Q3 Mean 

Rank 

Z p-

value  

  

BASDAI 

Yoga Pre-test 6.56±1.36 7.00 5.30 7.70 12 4.198 .000* 

Post 12 

weeks 

3.26±1.51 3.10 2.10 4 0 

Control  

  

Pre-test 6.69±1.35 6.90 5.60 7.82 11.29 3.249 .001* 

Post 12 

weeks 

5.58±1.26 5.95 4.72 6.45 6.00 

  

BASFI 

Yoga Pre-test 6.65±1.41 7.10 6.10 7.60 12.86 4.017 .000* 

Post 12 

weeks 

3.75±1.47 3.80 2.60 4.20 
3.00 

Control  

  

Pre-test 6.97±1.62 7.30 6.12 7.95 11.06 2.689 .007* 

Post 12 

weeks 

6.07±1.50 6.05 5.22 7.07 
8.25 

*p-value < 0.05 is significant 

 

The table no. 29 shows that for within group comparison of the pre-test and post-12 

weeks in the yoga group for disease activity index and functional index, the Wilcoxon Signed 

Ranks Test was conducted. It was found that BASDAI of the pre-test mean 6.56± 1.36, 

median 7, Q1=5.30, Q3=5.70 and mean rank 12. Post 12 week mean 3.26±1.51, median 3.10, 

Q1=2.10, Q3= 4 and mean rank 0. The calculated Z is 4.198, and the ‘p’=.000 (p<0.05). 

BASDAI in the control group, pre-test mean 6.69±1.35, median 6.90, Q1=75.60, Q3=7.82 

and mean rank is 11.29. Post-12 weeks mean 5.58±1.26, median 5.95, Q1=4.72, Q3=6.45 and 

mean rank is 6.00. The calculated Z is 3.249, and the ‘p’=.001 (p<0.05).  

In case of BASFI, yoga group pre-test mean 6.65±1.41, median 7.10, Q1=6.10, 

Q3=7.60 and mean rank 12.86. Post 12 weeks mean 3.75±1.47, median 3.80, Q1=2.60, 

Q3=4.20 and mean rank 3. The calculated Z is 4.017, and the ‘p’=.000 (p<0.05). BASFI in 

control group, pre-test mean 6.97±1.62, median 7.30, Q1= 6.12, Q3= 7.95 and mean rank is 

11.06. Post 12 weeks mean 6.07±1.50, median 6.05, Q1= 5.22, Q3= 7.07 and mean rank is 

8.25. The calculated Z is 2.689, and the ‘p’=.007 (p<0.05).  
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So, the Null Hypothesis is rejected in both variables of disease activity index and 

functional index with respect of yoga group. The means of the post-12 weeks in the yoga 

group in Disease Activity Index and Functional Index variables are lower than the pre-test. 

Null Hypothesis is rejected in both variables with respect of control group also. The means 

of the post-12 weeks in the control group in disease activity index and functional index 

variables are lower than the pre-test. 

 

                    p<0.05=Significant 

Fig. 43: Graphical representation of pre-test and post 12 weeks of yoga group with respect to Disease 

Activity Index and Functional Index variables 

 

                   p<0.05=Significant 

Fig.44: Graphical representation of pre-test and post 12 weeks of control group with respect to Disease 

Activity Index and Functional Index variables 

4.5.2 Inflammatory Markers Variables: 

H021- There exists no significant difference between pre-test and post 12 weeks in yoga 

group with respect to inflammatory markers variables 
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H022- There exists no significant difference between pre-test and post 12 weeks in control 

group with respect to inflammatory markers variables 

Table no. 30:  Within group comparison of pre-test and post 12 weeks of yoga group and control group 

with respect to inflammatory markers variables 

Variables Groups Time Mean Median Q1 Q3 
Mean 

Rank 
Z 

p-

value 

ESR 

(mm/hr) 

Yoga 

Pre-test 36.17±17.52 32 23 47 
11.90 

4.011 .000* 
Post 12 

weeks 
19.56±11.82 18 10 30 3.0 

Control  

Pre-test 39.75±10.56 38.50 32.50 46 
11 

1.831 .067 
Post 12 

weeks 
34.55± 9.17 34 28 38 9.33 

CRP 

(mg/L) 

Yoga 

Pre-test 11.98±13.45 
6.63 2.61 19.36 

11.63 

2.524 .012* 
Post 12 

weeks 
8.99 ±10.04 4.69 1.45 14.48 13.75 

Control  

Pre-test 24.12±24.091 
13.42 3.66 47.22 

16 

.336 .737 
Post 12 

weeks 
23.09 ±9.99 20.67 16.30 30.73 8.14 

 

TNF-alpha 

(ng/L) 

Yoga 

Pre-test 155.37±64.94 
128.47 120.28 156.52 

13.63 
20.48 .015* 

Post 12 

weeks 
104.24±19.53 106.22 92.56 117.44 8.29 

Control  

Pre-test 159.60±71.66 
136.24 125.15 169.74 

10.92 

.971 .332 
Post 12 

weeks 
156.33±52.88 140.45 129.62 162.60 9.88 

Cortisol 

(μg/dL) 

Yoga 

Pre-test 8.49 ± 4.06 7.81 7.32 9.73 
12.17 

.243 .808 
Post 12 

weeks 
8.25 ± 2.21 8.05 6.81 9.63 11.82 

Control  

Pre-test 9.96 ± 8.81 9.22 7.58 11.67 
10.86 

1.755 .079 
Post 12 

weeks 
7.81±2.86 7.55 7.05 9.86 9.67 

*p-value < 0.05 is significant 

The table no. 30 shows that for within group comparison of the pre-test and post-12 

weeks in the yoga group for disease activity index and functional index variables, the 

Wilcoxon Signed Ranks Test was conducted. It was found that ESR of the yoga group pre-

test mean 36.17±17.52, median 32, Q1=23 and Q3=47 and mean rank 11.90. Post 12 week 
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mean 19.56±11.82, median 18, Q1=10, Q3=30 and mean rank 3. The calculated Z is 4.011, 

and the ‘p’=.000 (p<0.05). ESR in the control group pre-test mean 39.75±10.56, median 

38.50, Q1= 32.50, Q3= 46 and mean rank is 11. Post-12 weeks mean 34.55±9.17, median 34, 

Q1=28, Q3= 38 and mean rank 9.33. The calculated Z is 1.831, and the ‘p’=.067 (p>0.05).  

CRP in the yoga group pre-test mean 11.98±13.45, median 6.63, Q1=2.61, Q3=19.36 

and mean rank is 11.63. Post 12 weeks mean 8.99±10.04, median 4.69, Q1= 1.45, Q3=14.48 

and mean rank 13.75. The calculated Z is 2.524, and the ‘p’=.012 (p<0.05). CRP in the 

control group pre-test mean 24.12±24.091, median 13.42, Q1=3.66, Q3= 47.22 and mean 

rank is 16. Post-12 weeks mean 23.09 ±9.99, median 20.67, Q1= 16.30, Q3= 30.73 and mean 

rank 8.14. The calculated Z is .336, and the ‘p’=.737 (p>0.05).  

TNF-alpha in the yoga group pre-test mean 155.37±64.94, median 128.47, Q1= 

120.28, Q3= 156.52 and mean rank is 13.63. Post 12 week mean 104.24±19.53, median 

106.22, Q1=92.56, Q3=117.44 and mean rank 8.29. The calculated Z is 20.48, and the 

‘p’=.015 (p<0.05). TNF-alpha in the control group pre-test mean 159.60±71.66, median 

136.24, Q1=125.15, Q3=169.74 and mean rank is 10.92. Post-12 weeks mean 156.33±52.88, 

median 140.45, Q1=129.62, Q3=162.60 and mean rank 9.88. The calculated Z is .971, and 

the ‘p’=.332 (p>0.05).  

Cortisol in the yoga group pre-test mean 8.49±4.06, median 7.81, Q1=7.32, Q3=9.73 

and mean is 12.17. Post 12 week mean 8.25±2.21, median 8.05, Q1=6.81, Q3=9.63 and mean 

rank 11.82.The calculated Z is 2.524, and the ‘p’=.243 (p>0.05). Cortisol in the control group 

pre-test mean 9.96 ±8.81, median 9.22, Q1=7.58, Q3=11.67 and mean rank is 10.86. Post-12 

weeks mean 7.81±2.86, median 7.55, Q1=7.05, Q3=9.86 mean rank 9.67. The calculated Z is 

1.755, and the ‘p’=.079 (p>0.05. 

So, the Null Hypothesis is rejected in ESR, CRP and TNF-alpha and accepted in 

Cortisol with respect to yoga group. The means of the post-12 weeks in the yoga group in 

Disease Activity Index and Functional Index variables are lower than the pre-test. 

Null Hypothesis is accepted in all variables with respect to control group. 
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                                    Fig. 45                                                                                 Fig. 46 

          
                                             Fig. 47                                                                    Fig. 48 

       
                              Fig. 49                                                                                     Fig. 50 

        
                          p<0.05=Significant, NS=Not Significant 

                                           Fig. 51                                                                               Fig. 52 

Fig. 45-52:  Graphical representation of pre-test and post 12 weeks of yoga and control group with 

respect to inflammatory markers variables. 45) ESR in Yoga Group; 46) ESR in control group; 47) CRP 

in yoga group; 48) CRP in control group; 49) TNF-alpha in yoga group; 50) TNF-alpha in control group; 

51) Cortisol in yoga group; 52) Cortisol in control group 
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4.5.3 Blood Count Variables: 

H023- There exists no significant difference between pre-test and post 12 weeks in yoga 

group with respect to blood count variables 

H024- There exists no significant difference between pre-test and post 12 weeks in control 

group with respect to blood count variable. 

Table no. 31:   Within group comparison of pre-test and post 12 weeks of yoga group and control group 

with respect to blood count variables 

Variables Groups Time Mean Median Q1 Q3 
Mean 

Rank 
Z 

p-

value 

Haemoglobin 

(g/dl) 

Yoga 

Pre-test 13.36±1.14 13.60 12.30 14.40 12.42 

2.111 .0.35* Post 12 

weeks 
12.97±1.15 13 12.30 13.70 6.93 

Control 

Pre-test 13.01±1.09 12.90 12.05 12.90 12.50 

19.95 .840 Post 12 

weeks 
12.83±1.39 13.20 11.55 13.90 8.18 

Total 

Leukocyte 

Count 

(thou/mm3) 

Yoga 

Pre-test 7.56 ±2.19 6.90 6 8.90 10.91 

1.559 .119 Post 12 

weeks 
6.41 ±1.41 6.60 5.70 7.30 13.08 

Control 

Pre-test 8.43 ±2.53 8.10 7.20 10.17 10.41 

.355 .723 Post 12 

weeks 
8.44±2.34 8.09 6.69 9.57 10.61 

Segmented 

Neutrophils 

(%) 

Yoga 

Pre-test 63.80±9.74 64.30 56.50 72.50 12.17 

.243 .808 Post 12 

weeks 
63.88 ±7.31 63.50 59.30 69.30 11.82 

Control 

Pre-test 64.15±7.55 63.90 58.27 70.87 10.90 

.149 .881 Post 12 

weeks 
64.35±7.54 65.05 57.10 70.10 10.10 

Lymphocytes 

(%) 

Yoga 

Pre-test 25.02 ±7.69 22.80 18.80 30.50 11.50 

.700 .484 Post 12 

weeks 
26.14±5.85 24.60 21.60 31 12.38 

Control 

Pre-test 24.3±6.46 23.50 19.90 28.45 9.15 

.504 .614 Post 12 

weeks 
24.7±5.89 24.65 21.32 26.65 11.85 

Monocytes 

(%) 

Yoga 

Pre-test 6.76±1.97 7.20 4.80 8.20 12.54 

1.141 .254 Post 12 

weeks 
5.90±2.06 5.90 4.90 6.70 11.17 

Control 

Pre-test 6.51±3.01 5.90 4.77 7.80 12.13 

.299 .765 Post 12 

weeks 
6.36±1.56 6.45 5.60 7.42 9.42 

Eosinophil 

(%) 

Yoga 

Pre-test 3.59±3.26 2.60 1.2 4.7 11.00 

.487 .626 Post 12 

weeks 
3.50±2.93 2.60 1.10 6.10 13.56 

Control  

Pre-test 4.85±3.99 4.30 1.32 7.12 10.13 

.616 .538 Post 12 

weeks 
3.82±3.88 1.55 1.10 7.49 11.06 
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Variables Groups Time Mean Median Q1 Q3 
Mean 

Rank 
Z 

p-

value 

Basophils 

(%) 

Yoga 

Pre-test 0.63±0.30 .60 .40 .80 10.73 

.930 .352 Post 12 

weeks 
0.55±0.32 .40 .30 .70 9.00 

Control 

Pre-test 0.62 ±0.37 .50 .32 1 6.59 

.233 .816 Post 12 

weeks 
0.59±0.37 .50 .30 .90 12.70 

Platelet Count 

(thou/mm3) 

Yoga 

Pre-test 187.69±47.25 170 152 215 12.23 

.639 .523 Post 12 

weeks 

178.26 

±24.52 
184 154 196 11.70 

Control 

Pre-test 226.3±91.54 185.50 158.75 276.75 9.56 

1.064 .287 Post 12 

weeks 

246.95± 

70.67 
233.50 181.25 316 11.13 

*p-value < 0.05 is significant 

 

The table no. 31 shows that for within group comparison of the pre-test and post-12 

weeks in the yoga group for blood count variables, the Wilcoxon Signed Ranks Test was 

conducted. It was found that haemoglobin of the yoga group pre-test mean 13.36±1.14, 

median 13.60, Q1= 12.30, Q3= 14.40 and mean rank 12.42. Post 12 week mean 12.97±1.15, 

median 13, Q1=12.30, Q3=13.70 and mean rank 6.93. The calculated Z is 2.111, and the 

‘p’=.035 (p<0.05). Haemoglobin in the control group pre-test mean 13.01±1.09, median 

12.90, Q1=12.05, Q3=12.90 and mean rank is 12.50. Post-12 weeks mean 12.83±1.39, 

median 13.20, Q1=11.55, Q3=13.90 and mean rank 8.18. The calculated Z is 19.95, and the 

‘p’=.840 (p>0.05).  

In case of Total Leukocyte Count, yoga group pre-test mean 7.56±2.19, median 6.90, 

Q1=6, Q3=8.90 and mean rank 10.91. Post 12 week mean 6.41±1.4, median 6.60, Q1=5.70, 

Q3=7.30 and mean rank 13.08. The calculated Z is 1.559, and the ‘p’=.119(p>0.05). Total 

Leukocyte Count in control group pre-test mean 8.43±2.53, median, 8.10, Q1=7.2, Q3=10.17 

and mean rank is 10.41. Post-12 weeks mean 8.44±2.34, median 8.09, Q1=6.69, Q3=9.57 and 

mean rank 10.61. The calculated Z is .355, and the ‘p’=.723 (p>0.05).  

In case of Segmented Neutrophils in yoga group pre-test mean 63.80±9.74, median 

64.30, Q1= 56.50, Q3= 72.50 and mean rank 12.17. Post 12 week mean 63.88±7.31, median 

63.50, Q1=59.30, Q3=69.30 and mean rank is 11.82. The calculated Z is .243, and the 

‘p’=.808 (p>0.05). Segmented Neutrophils in control group pre-test mean 64.15±7.55, 

median 63.90, Q1=58.27, Q3=70.87 and mean rank is 10.90. Post 12 week mean 64.35±7.54, 

median 65.05, Q1=57.10, Q3= 70.10 and mean rank is 10.10. The calculated Z is .149, and 

the ‘p’=.881 (p>0.05).  
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In case of Lymphocytes, yoga group pre-test mean 25.02 ±7.69, median 22.80, 

Q1=18.80, Q3=30 and mean rank is 11.50.50. Post 12 week mean 26.14±5.85, median 24.60, 

and Q1=21.60, Q3=31 and mean rank 12.38. The calculated Z is .700, and the ‘p’=.484 

(p>0.05). Lymphocytes in control group, pre-test mean 24.3±6.46, median 23.50, Q1=19.90, 

Q3=28.45 and mean rank 9.15. Post 12 week mean 24.7±5.89, median 24.65, Q1=21.32, 

Q3=26.65 and mean rank 11.85. The calculated Z is .504 and the ‘p’=.614 (p<0.05).  

In case of Monocytes, yoga group pre-test mean 6.76±1.97, median 7.20, Q1=4.80, 

Q3= 8.20 and mean rank is 12.54. Post 12 week mean 5.90±2.06, median 5.90, and Q1=4.90 

and Q3=6.70 and mean rank is 11.17. The calculated Z is 1.141, and the ‘p’=.254 (p>0.05). 

Monocyte in control group pre-test mean 6.51± 3.01, median 5.90, Q1=4.77, Q3=7.80 and 

mean rank 12.13. Post 12 week mean 6.36 ±1.56, 6.45, Q1=5.60, Q3=7.42 and mean rank 

9.42. The calculated Z is .299, and the ‘p’=.765 (p>0.05).  

In case of Eosinophil, yoga group pre-test mean 3.59 ±3.26, median 2.60, Q1=1.2, 

Q3=4.70 and mean rank 11.00. Post 12 week mean 3.50 ±2.93, median 2.60, Q1=1.10, 

Q3=6.10 and mean rank 13.56. The calculated Z is .487, and the ‘p’=.626 (p>0.05). 

Eosinophil in control group, pre-test mean 4.85 ±3.99, median 4.30, Q1=1.32, Q3=7.12 and 

mean rank is 10.13. Post 12 week mean 3.82±3.88, median 1.55, Q1=1.10, Q3= 7.49 and 

mean rank 11.06. The calculated Z is .616, and the ‘p’=.538 (p<0.05).  

In case of Basophils, yoga group pre-test mean 0.63±0.30, median .60, Q1=.40, 

Q3=.80 and mean rank is 10.13. Post 12 week mean 0.55±0.32, median .40, Q1=.30, Q3=.70 

and mean rank 9.00. The calculated Z is .930, and the ‘p’=.352 (p>0.05). Basophil in control 

group pre-test mean 0.62±0.37, median .50, Q1=.32 Q3=1 and mean rank is 6.59. Post 12 

week mean 0.59 ±0.37, median .50, Q1=.30, Q3= .90 and mean rank 12.70. The calculated Z 

is .233, and the ‘p’=.816 (p>0.05).  

In case of Platelet Count, yoga pre-test mean 187.69±47.25, median 170, Q1=152, 

Q3= 215 and mean rank 12.23. Post 12 week mean 178.26±24.52, median 154, Q1=154 and 

Q3= 196 mean rank is 11.70. The calculated Z is .639, and the ‘p’=.523 (p>0.05). Platelet 

Count in control group pre-test mean 226.3±91.54, median 185.50, Q1=158.75, Q3=276.75 

and mean rank 9.56. Post 12 week mean 246.95±70.67, median 233.50, Q1=181.25, Q3=316 

and mean rank 11.13. The calculated Z is 1.064, and the ‘p’=.287 (p>0.05).  

So, the Null Hypothesis is rejected in haemoglobin but accepted in other blood count 

variables with respect to yoga group. And the Null Hypothesis is accepted in all blood count 

variables with respect to control group. The mean of the post-12 weeks in the yoga group in 

haemoglobin is lower than the pre-test. 
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Fig. 53                                                                    Fig. 54 

 

Fig. 55                                                                   Fig. 56 

 
Fig. 57 

 

p<0.05=Significant, NS=No Significant 

Fig. 58 

Fig. 53-58: Graphical representation of pre-test and post 12 weeks of yoga and control group with respect 

blood count variables. 53) Haemoglobin in yoga group; 54) Haemoglobin in control group; 55) TLC and 

Platelet count in yoga group; 56) TLC and Platelet count in control group; 57) Differential Leukocyte 

Count in yoga group; 58) Differential Leukocyte Count in control group 
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4.5.4 General Health Variables: 

H025- There exists no significant difference between pre-test and post 12 weeks in yoga 

group with respect to general health variables 

H026- There exists no significant difference between pre-test and post 12 weeks in control 

group with respect to general health variables. 

Table no.32: Within group comparison of pre-test and post 12 weeks of yoga group and control group 

with respect to general health variables 

Variables Group Time Mean Median Q1 Q3 
Mean 

Rank 
Z p-value 

Systolic BP 

 

(mmHg) 

Yoga 

Pre-test 
116.47 ± 

13.01 
113 107 125 12.92 

2.876 .004* 
Post 12 

weeks 

110.21± 

12.87 
109 101 118 8.70 

Control 

Pre-test 
117.25 

±9.26 
118.50 109.25 124.25 12.50 

3.550 .000* 
Post 12 

weeks 

109.8± 

10.91 
110 100 118 2.50 

Diastolic BP 

(mmHg) 

Yoga 

Pre-test 
75.47± 

9.82 
73 67 84 12.71 

2.907 .004* 
Post 12 

weeks 

69.52± 

8.34 
68 63 75 7.40 

Control 

Pre-test 76.5± 7.59 76.50 70 82 11.69 

2.308 .021* Post 12 

weeks 

73.15 

±8.79 
72.50 66 80 6.33 

Resting Heart Rate 

(beats/Minutes) 

Yoga 

Pre-test 
79.30 

±10.90 
81 70 88 12.71 

1.218 .223 
Post 12 

weeks 

76.65± 

9.74 
76 71 81 10.89 

Control 

Pre-test 83.4 ±14 85 74.50 90.25 10.96 

.991 .322 Post 12 

weeks 

81.5 

±15.82 
78 70 92.25 9.81 

BMI 

(kg/m²) 

Yoga 

Pre-test 
22.84± 

3.58 
22.80 19.50 25.20 10.90 

2.196 .028* 
Post 12 

weeks 

22.52 

±3.28 
22.80 19.60 25 9.30 

Control 

Pre-test 
22.14 

±3.41 
22.20 19.12 24.92 8.50 

1.383 .167 
Post 12 

weeks 

22.46± 

3.27 
22.65 20.10 25.62 11.83 

*p-value < 0.05 is significant 

The table no. 32 shows that for within group comparison of the pre-test and post-12 

weeks in the yoga group for general health variables, the Wilcoxon Signed Ranks Test was 

conducted. It was found that systolic blood pressure of the yoga group pre-test mean 

116.47±13.01, median 113, Q1=107, Q3=125 and mean rank 12.92. Post 12 week mean 
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110.21±12.87, median 109, Q1=101, Q3=118 and mean rank 8.70. The calculated Z is 2.876, 

and the ‘p’=.004 (p<0.05). Systolic blood pressure in the control group pre-test mean 117.25 

±9.26, median 118.50, Q1=109.25, Q3=124.25 and mean rank is 12.50. Post-12 weeks mean 

109.8±10.91, 110, Q1=100, Q3=118 and mean rank 2.50. The calculated Z is 3.550, and the 

‘p’=.000 (p>0.05).  

In case of diastolic blood pressure, yoga group pre-test mean 75.47± 9.82, median 73, 

Q1= 67, Q3=84 and mean rank 12.71. Post 12 week mean 69.52±8.34, median 68, Q1=63, 

Q3=75 and mean rank 7.40. The calculated Z is 2.907, and the ‘p’=.004 (p<0.05). Diastolic 

blood pressure in control group pre-test mean 76.5± 7.59, median 76.50, Q1=70, Q3=82 and 

mean rank is 11.69. Post 12 week mean 73.15±8.79, median 72.50, Q1= 66, Q3=80 and mean 

rank 6.33. The calculated Z is 2.308, and the ‘p’=.021(p<0.05).  

In case of resting heart rate, yoga group pre-test mean 79.30 ±10.90, median 81, Q1= 

70, Q3= 88 and mean rank 12.71. Post 12 week mean 76.65±9.74, median 76, Q1=71, Q3=81 

and mean rank 10.89. The calculated Z is 1.218, and the ‘p’=.223 (p>0.05). Resting heart rate 

in control group pre-test mean 83.4±14, median 85, Q1= 74.50, Q3= 90.25 and mean rank 

10.96. Post 12 week mean 81.5 ±15.82, median 78, Q1= 70, Q3= 92.25 and mean rank 9.81. 

The calculated Z is .991, and the ‘p’=.322 (p>0.05).  

In case of BMI, yoga group pre-test mean 22.84±3.58, median 22.80, Q1=19.50, 

Q3=25.20 and mean rank 10.90. Post 12 week mean 22.52±3.28, median 22.80, Q1=19.60, 

Q3=25 and mean rank 9.30. The calculated Z is 2.196, and the ‘p’=.028 (p<0.05). BMI in 

control group pre-test mean 22.14±3.41, median 22.20, Q1=19.12, Q3=24.92 and mean rank 

8.50. Post 12 week mean 22.46±3.27, median 22.65, Q1= 20.10, Q3=25.62 and mean rank 

11.83. The calculated Z is 1.383, and the ‘p’=.167 (p>0.05).  

So, the Null Hypothesis is rejected in systolic blood pressure, diastolic blood 

pressure and BMI but accepted in resting heart rate with respect to yoga group. The means of 

the post-12 weeks in the yoga group in systolic blood pressure, diastolic blood pressure and 

BMI is lower than the pre-test. 

Null Hypothesis is rejected in systolic blood pressure, diastolic blood pressure but 

accepted in resting heart rate and BMI with respect to control group also. The mean of the 

post-12 weeks in the control group in systolic blood pressure and diastolic blood pressure is 

lower than the pre-test. 
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Fig. 59                                                                    Fig. 60 

 

Fig. 61                                                                                Fig. 62 

 

    p<0.05=Significant, NS=No Significant 

Fig. 63                                                                            Fig. 64 

Fig.59-64: Graphical representation of pre-test and post 12 weeks of yoga group and control group with 

respect to general health variables. 59) Blood Pressure in yoga group; 60) Blood pressure in control 

group; 61) Resting Heart Rate in yoga group; 62) Resting Heart rate in control group; 63) BMI in yoga 

group; 64) BMI in control group 

4.5.5 Psychological Variables: 

H027- There exists no significant difference between pre-test and post 12 weeks in yoga 

group with respect to psychological variables 

H028- There exists no significant difference between pre-test and post 12 weeks in control 

group with respect to psychological variables. 
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Table no.33: Within group comparison of pre-test and post 12 weeks of yoga group and control group 

with respect to psychological variables 

Variables Groups Time Mean Median Q1 Q3 Mean 

Rank 

Z p-

value  

Depression  Yoga Pre-test 21.13 

±6.33 

19 17 22 
12.67 

3.898 .000* 

Post 12 

weeks 

14.30± 

5.41 

15 9 18 
5.00 

Control  

  

Pre-test 20.5± 

5.84 

19.50 17 23.50 
10.14 

1.277 .202 

Post 12 

weeks 

21.75 

±6.47 

21 16.25 25 
10.69 

Fear Avoidance 

Belief in Physical 

Activity 

Yoga Pre-test 17.43± 

3.69 

18 16 20 
12.67 

3.909 .000* 

Post 12 

weeks 

13.52 

±4.67 

15 9 17 
5.00 

Control  

  

Pre-test 17.65 

±3.78 

18.50 16 20 
7.56 

1.397 .162 

Post 12 

weeks 

18.9 

±3.52 

18 16.25 22 
11.77 

Fear Avoidance 

Belief in Work 

Activity 

Yoga Pre-test 34.34± 

4.32 

35 33 37 
13.40 

3.958 .000* 

Post 12 

weeks 

25.13 

±7.92 

25 22 32 
2.67 

Control  

  

Pre-test 34.75± 

3.30 

35.50 33 36.75 
8.65 

1.711 .087 

Post 12 

weeks 

33.4 

±3.48 

34 30.50 36 
10.13 

Pain 

Catastrophizing 

Yoga Pre-test 22.69± 

5.08 

22 20 26 
12.90 

2.179 .029* 

Post 12 

weeks 

19.69± 

7.03 

21 13 24 
8.50 

Control  

  

Pre-test 23.85± 

5.08 

24 20.25 27 
4.83 

2.661 .008* 

Post 12 

weeks 

27.65± 

5.85 

27.50 23.25 32 
12.38 

*p-value < 0.05 is significant 
 

The table no. 33 shows that for within group comparison of the pre-test and post-12 

weeks in the yoga group for psychological variables, the Wilcoxon Signed Ranks Test was 

conducted. It was found that depression of the yoga group pre-test mean 21.13 ±6.33, median 

19, Q1=17, Q3=22 and mean rank 12.67. Post 12 week mean 14.30± 5.41, median 15, Q1=9, 

Q3=18 and mean rank 5. The calculated Z is 3.898, and the ‘p’=.000 (p<0.05). Depression in 
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the control group pre-test mean 20.5± 5.84, median 19.50, Q1=17, Q3=23.50 and mean rank 

10.14. Post-12 weeks mean 21.75±6.47, median 16.25, Q1=16.25, Q3=25 and mean rank 

10.69. The calculated Z is 1.277, and the ‘p’=.202 (p>0.05).  

In case of fear avoidance belief in physical Activity yoga group pre-test mean 

17.43±3.69, median 18, Q1=16, Q3=20 and mean rank 12.67. Post 12 week mean 13.52 

±4.67, median 15, Q1=9 Q3=17 and mean rank 5. The calculated Z is 3.909, and the ‘p’=.000 

(p<0.05). Fear avoidance belief in physical Activity in control group pre-test mean 

17.65±3.78, median 18, Q1=16, Q3=20 and mean rank 7.56. Post 12 week mean 18.9±3.52, 

median 18, Q1=16.25, Q3=22 mean rank 11.17. The calculated Z is 1.397, and the ‘p’=.162 

(p>0.05).  

In case of fear avoidance belief in work Activity, yoga group pre-test mean 

34.34±4.32, median 35, Q1= 33, Q3= 37 and mean rank 13.40. Post 12 week mean 

25.13±7.92, median 25, Q1= 22, Q3= 32 and mean rank 2.67. The calculated Z is 3.958, and 

the ‘p’=.000 (p<0.05). Fear avoidance belief in work Activity rate in control group pre-test 

mean 34.75±3.30, median 35.50, Q1=33, Q3=36.75 and mean rank 8.65. Post 12 week mean 

33.4±3.48, 34, Q1=30.50, Q3=36 and mean rank 10.13. The calculated Z is 1.711, and the 

‘p’=.087 (p>0.05).  

In case of pain catastrophizing, yoga group pre-test mean 22.69±5.08, median 22, 

Q1=20, Q3=26 and mean rank 12.90. Post 12 week mean 19.69±7.03, median 21, Q1=13 and 

Q3= 24 mean rank is 8.50. The calculated Z is 2.179, and the ‘p’=.029 (p<0.05). Pain 

catastrophizing in control group pre-test mean 23.85±5.08, median 24, Q1=20.25 Q3=27 and 

mean rank is 4.83. Post 12 week mean 27.65±5.85, median 27.50, Q1=23.25, Q3=32 and 

mean rank 12.38. The calculated Z is 2.661, and the ‘p’=.008 (p<0.05).  

So, the Null Hypothesis is rejected in all psychological variables with respect to 

yoga group. The means of the post-12 weeks in the yoga group in all psychological variables 

are lower than the pre-test. 

  Null Hypothesis is accepted in all psychological variables with respect to control 

group. 
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            p<0.05=Significant 

Fig. 65: Graphical representation of pre-test and post 12 weeks of yoga group with respect to 

psychological variables 

 

              NS=Not Significant          p<0.05=Significant 

Fig. 66: Graphical representation of pre-test and post 12 weeks of control group with respect to 

psychological variables 

4.5.6 HRQoL Variables: 

H029- There exists no significant difference between pre-test and post 12 weeks in yoga 

group with respect to HRQoL variables 

H030- There exists no significant difference between pre-test and post 12 weeks in control 

group with respect to HRQoL variables. 
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Table no. 34: Within group comparison of pre-test and post 12 weeks of yoga group and control group 

with respect to HRQoL variables 

Variables Groups Time Mean Median Q1 Q3 
Mean 

Rank 
Z 

p-

value 

Physical 

Functioning 

Yoga 

Pre-test 68.47±7.89 70 60 75 .00 

3.668 .000* Post 12 

weeks 
77.82±10.09 75 70 85 9.00 

Control 

Pre-test 65.75±9.49 65 61 73 9.29 

.157 .875 Post 12 

weeks 
67.25±7.15 70 61.25 75 7.89 

Role 

limitation-

Physical 

Yoga 

Pre-test 60.86±16.55 50 50 75 6.00 

3.463 .001* Post 12 

weeks 
83.69±14.31 75 75 100 9.19 

Control 

Pre-test 57.5± 21.61 50 50 75 7.56 

1.032 .302 Post 12 

weeks 
51.25±15.12 50 50 50 7.40 

Role 

limitation-

Emotional 

Yoga 

Pre-test 50.56±21.40 67 33 67 .00 

3.697 .000* Post 12 

weeks 
85.60±19.58 100 67 100 9.00 

Control 

Pre-test 55 ±22.59 67 33 67 7.00 

.226 .821 Post 12 

weeks 
51.7± 27.68 67 33 67 8.17 

Vitality 

Yoga 

Pre-test 53.56 ±6.18 55 50 55 .00 

3.303 .001* Post 12 

weeks 
62.26± 6.83 65 55 65 7.50 

Control 

Pre-test 54.35 ±5.44 55 50 58.75 4.33 

1.150 .250 Post 12 

weeks 
53.2 ±5.73 55 50 55 5.00 

Mental 

Health 

Yoga 

Pre-test 44.5±6.52 44 40 48 .00 

4.204 .000* Post 12 

weeks 
59.52± 5.60 58 54 64 12.00 

Control 

Pre-test 47.7± 6.39 48 44 52 7.78 

1.723 .085 Post 12 

weeks 
44.2 ±6.92 46 21 48 5.25 

Social 

Functioning 

Yoga 

Pre-test 72.5±12.80 75 65 80 10.50 

2.826 .005* Post 12 

weeks 
81.52±10.04 80 75 85 9.38 

Control 

Pre-test 69 ±11.65 65 65 75 3.25 

1.270 .204 Post 12 

weeks 
72.15±11.32 72.50 65 80 4.30 

Pain Yoga 

Pre-test 51±7.70 45 45 58 4.75 

3.690 .000* Post 12 

weeks 
67.5±11.38 70 60 75 11.66 
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Variables Groups Time Mean Median Q1 Q3 
Mean 

Rank 
Z 

p-

value 

Control 

Pre-test 45.3 ±9.18 45 38.50 54.25 10.00 

2.485 .013* Post 12 

weeks 
52.45±9.17 47.50 45 58 6.75 

General 

Health 

Yoga 

Pre-test 60 ±9.53 60 55 65 2.50 

2.736 .006* Post 12 

weeks 
67.6±10.85 70 60 75 6.35 

Control 

Pre-test 58±10.56 62.50 51.25 65 7.13 

1.199 .230 Post 12 

weeks 
61.25 ±9.85 65 55 68 6.94 

Health 

Change 

Yoga 

Pre-test 34.78±12.47 25 25 50 6.00 

3.553 .000* Post 12 

weeks 
65.21±26.90 75 50 75 11.00 

Control 

Pre-test 73.75±17.90 50 25 50 7.33 

.584 .559 Post 12 

weeks 
47.5±17.95 50 25 50 4.71 

*p-value < 0.05 is significant 

 

The table no. 34 shows that for within group comparison of the pre-test and post-12 

weeks in the yoga group for HRQoL variables, the Wilcoxon Signed Ranks Test was 

conducted. It was found that physical functioning of the yoga group pre-test mean 

68.47±7.89, median 70, Q1= 60, Q3=75 and mean rank .00. Post 12 week mean 77.82±10.0, 

median 75, Q1=70, Q3=85 and mean rank 9. The calculated Z is 3.668, and the ‘p’=.000 

(p<0.05). Physical functioning in the control group pre-test mean 65.75± 9.49, median 65, 

Q1=61, Q3=73 and mean rank 9.29. Post-12 weeks mean 67.25±7.15, median 70, Q1=61.25, 

Q3=75 and mean rank 7.89. The calculated Z is .157, and the ‘p’=.175 (p>0.05).  

In case of role limitation-physical, yoga group pre-test mean 60.86±16.55, median 50, 

Q1= 50, Q3=75 and mean rank 6.00. Post 12 week mean 83.69 ±14.31, median 75, Q1=75, 

Q3=100 and mean rank 9.19. The calculated Z is 3.463, and the ‘p’=.001 (p<0.05).. Role 

limitation-physical in control group pre-test mean 57.5±21.61, median 50, Q1=50, Q3=7 and 

mean rank 7.565. Post 12 week mean 51.25±15.12, median 50, Q1=50, Q3=50 mean rank 

7.40. The calculated Z is 1.032, and the ‘p’=.302 (p>0.05).  

In case of Role limitation-Emotional, yoga group pre-test mean 50.56±21.40, median 

67, Q1=33, Q3=67 and mean rank .00. Post 12 week mean 85.60 ±19.58, median 100, Q1= 

67 and Q3=100 and mean rank 9. The calculated Z is 3.697, and the ‘p’=.000 (p<0.05). Role 

limitation-emotional in control group, pre-test mean 55 ±22.59, median 67, Q1=33, Q3=67 
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and mean rank 7. Post 12 week mean 51.7±27.68, median 67, Q1=33, Q3=67 and mean rank 

is 8.17. The calculated Z is .226, and the ‘p’=.821 (p>0.05).  

In case of Vitality, yoga group pre-test mean 53.56 ±6.18, median 55, Q1=50, Q3=55 

and mean rank .00. Post 12 week mean 62.26± 6.83, median 65, Q1=55, Q3=65 and mean 

rank 7.50. The calculated Z is 3.303, and the ‘p’=.001 (p<0.05). Vitality in control group pre-

test mean 54.35±5.44, median 55, Q1=50, Q3=58.75 and mean rank is 4.33. Post 12 week 

mean 53.2±5.73, median 55, Q1= 50, Q3=55 and mean rank 5. The calculated Z is 1.150, and 

the ‘p’=.250 (p>0.05).  

In case of mental health, yoga group pre-test mean 44.5±6.52, median 44, Q1=40, 

Q3=48 and mean rank .00. Post 12 week mean 59.52±5.60, median 58, Q1=54, Q3=64 and 

mean rank 12. The calculated Z is 4.204, and the ‘p’=.000 (p<0.05). Mental health in control 

group pre-test mean 47.7± 6.39, 48, Q1= 44, Q3=52 and mean rank 7.78. Post 12 week mean 

44.2 ±6.92, median 46, Q1=21 and Q3=48 and mean rank 5.25. The calculated Z is 1.723, 

and the ‘p’=.085 (p>0.05).  

In case of social functioning, yoga group pre-test mean 72.5±12.80, median 75, 

Q1=65, Q3=80 and mean rank 10.50. Post 12 week mean 81.52±10.04, median 80, Q1=75, 

Q3=85 and mean rank 9.38. The calculated Z is 2.826, and the ‘p’=.005 (p<0.05). Social 

functioning in control group pre-test mean 69±11.65, median 65, Q1=65, Q3= 75 and mean 

rank 3.25. Post 12 week mean 72.15±11.32, median 72.50, Q1=65, Q3=80 and mean rank 

4.30. The calculated Z is 1.270, and the ‘p’=.204 (p>0.05).  

In case of Pain, yoga group pre-test mean 51± 7.70, median 45, Q1= 45, Q3= 58 and 

mean rank 4.75. Post 12 week mean 67.5±11.38, median 70, Q1= 60, Q3= 75 and mean rank 

11.66. The calculated Z is 3.690, and the ‘p’=.000 (p<0.05). Pain in control group pre-test 

mean 45.3 ±9.18, median 45, Q1=38.50, Q3=54.25 and mean rank is 10.00. Post 12 week 

mean 52.45±9.17, median 47.50, Q1= 45, Q3=58 and mean rank 6.75. The calculated Z is 

2.485, and the ‘p’=.013(p<0.05).  

In case of General Health, yoga group pre-test mean 60 ±9.53, median 60, Q1=55, 

Q3=65 and mean rank 2.50. Post 12 week mean 67.6±10.85, median 70, Q1= 60, Q3=75 and 

mean rank 6.35. The calculated Z is 2.736, and the ‘p’=.006 (p<0.05). General Health in 

control group pre-test mean 58±10.56, median 62.50, Q1= 51.25, Q3= 65 and mean rank 

7.13. Post 12 week mean 61.25±9.85, median 65, Q1=55, Q3= 68 and mean rank 6.94. The 

calculated Z is 1.199, and the ‘p’=.230 (p>0.05).  
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In case of health change, yoga group pre-test mean 34.78±12.47, median 25, Q1=25, 

Q3= 50 and mean rank 6.00. Post 12 week mean 65.21±26.90, median 75, Q1= 50, Q3= 75 

and mean rank 11.00. The calculated Z is 3.553, and the ‘p’=.000 (p<0.05). Health change in 

control group pre-test mean 73.75±17.90, median 50, Q1=25, Q3=50 and mean rank is 7.33. 

Post 12 week mean 47.5±17.95, median 50, Q1=25, Q3=50 and mean rank 4.71. The 

calculated Z is .584, and the ‘p’=.559 (p>0.05).  

So, the Null Hypothesis is rejected in all HRQoL variables with respect to yoga 

group. And the means of the post-12 weeks in the yoga group in all HRQoL variables are 

lower than the pre-test. 

Null Hypothesis is rejected in pain and accepted in rest of HRQoL variables with 

respect to control group. The mean of the post-12 weeks in the control group in pain is 

higher than the pre-test. 

 

p<0.05=Significant 

Fig.67: Graphical representation of pre-test and post 12 weeks of yoga group with respect to HRQoL 

variables  
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     p<0.05=Significant, NS=No Significant 

Fig.68: Graphical representation of pre-test and post 12 weeks of control group with respect to HRQoL 

variables 

4.6. Within Group Comparisons between Post-12 Weeks and Post- 24 

Weeks for the groups 

4.6.1 Disease Activity Index and Functional Index: 

H0 31- There exists no significant difference between post 12 weeks and post 24 weeks in 

yoga group with respect to disease activity index and functional index variables 

H032- There exists no significant difference between post 12 weeks and post 24 weeks in 

control group with respect to disease activity index and functional index variables 

Table no.35: Within group comparison of post 12 weeks and post 24 weeks of yoga group and control 

group with respect to Disease Activity Index and Functional Index variables 

Variables Groups Time Mean Median Q1 Q3 
Mean 

Rank 
Z 

p-

value 

BASDAI 

Yoga 

Post 12 

weeks 
3.26±1.51 3.10 2.10 4 13.06 

2.951 .003* 
Post 24 

weeks 
2± 0.95 1.80 1.20 2.80 8.20 

Control 

Post 12 

weeks 
5.58±1.26 5.95 4.72 6.45 12.45 

1.195 .232 
Post 24 

weeks 
4.72±2.23 4.95 2.67 6.72 8.11 

BASFI Yoga 

Post 12 

weeks 
3.75±1.47 3.80 2.60 4.20 13.65 

2.860 .004* 
Post 24 

weeks 
2.66±1.11 2.60 2.10 3.20 7.33 
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Variables Groups Time Mean Median Q1 Q3 
Mean 

Rank 
Z 

p-

value 

Control 

Post 12 

weeks 
6.04±1.50 6.05 5.22 7.07 11.54 

2.110 .035* 
Post 24 

weeks 
4.98±1.58 4.90 3.60 6.42 8.08 

*p-value < 0.05 is significant 

 

The table no. 35 shows that for within group comparison of the post 12 weeks and 

post 24 weeks in the yoga group for Disease Activity Index and Functional Index variables 

the Wilcoxon Signed Ranks Test was conducted. It was found that BASDAI of the post 12 

week mean 3.26±1.51, median 3.10, Q1= 2.10, Q3=4.00 and mean rank 13.06. Post 24 week 

mean 2± 0.95, median 1.80, Q1=1.20 Q3=2.80 and mean rank 8.20. The calculated Z is 

2.951, and the ‘p’=.003 (p<0.05). BASDAI in the control group, post 12 week mean 

5.58±1.26, 5.95, Q1=4.72, Q3=6.45 and mean rank 12.45. Post 24 weeks mean 4.72±2.23, 

median 44.95, Q1= 2.67, Q3= 1.195 and mean rank is 8.11. The calculated Z is 1.195, and the 

‘p’=.232 (p>0.05).  

In case of BASFI, yoga group post 12 week mean 3.75±1.47, median 3.80, Q1=2.60, 

Q3= 4.20 and mean rank 13.65. Post 24 weeks mean 2.66 ±1.11, median 2.60, Q1=2.10, 

Q3=3.20 and mean rank is 7.33. The calculated Z is 2.860, and the ‘p’=.004 (p<0.05). BASFI 

in control group, post 12 week mean 6.04±1.50, median 6, Q1=5.22, Q3= 7.07 and mean rank 

is 11.54. Post 24 weeks mean 4.98±1.58, median 4.90, Q1=3.60, Q3=6.42 mean rank 8.08. 

The calculated Z is 2.110, and the ‘p’=.035(p<0.05).  

So, the Null Hypothesis is rejected in BASDAI and accepted in BASFI with respect 

to yoga group. The mean of the post-24 weeks in the yoga group in BASDAI is lower than 

the post-12 weeks. 

Null Hypothesis is rejected in both variables with respect to control group. The 

means of the post-24 weeks in the control group in BASDAI and BASFI are lower than the 

post-12 weeks. 
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   p<0.05=Significant 

Fig. 69: Graphical representation of post 12 weeks and post 24 weeks of yoga group with respect to 

Disease activity index and functional index variables 

 

                  p<0.05=Significant, NS=Not Significant 

Fig. 70: Graphical representation of post 12 weeks and post 24 weeks of control group with respect to 

Disease Activity Index and Functional Index variables 

 

4.6.2 Inflammatory Markers Variables: 

H033- There exists no significant difference between pre-test and post 12 weeks in yoga 

group with respect to inflammatory markers variables 

H034- There exists no significant difference between pre-test and post 12 weeks in control 

group with respect to inflammatory markers variables 
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Table no. 36: Within group comparisons of post 12 weeks and post 24 weeks of yoga group and control 

group with respect to inflammatory markers variables 

Variables Groups Time Mean Median Q1 Q3 
Mean 

Rank 
Z 

p-

value 

ESR 

(mm/hr) 

Yoga 

Post 12 

weeks 
19.56±11.82 18 10 30 12.54 

.381 .703 
Post 24 

weeks 
18.69±14.72 14 10 33 11.41 

Control 

Post 12 

weeks 
34.55±9.17 34 28 38 11 

1.047 .295 
Post 24 

weeks 
30.36±13.99 31 19.75 36 8.63 

CRP 

(mg/L) 

Yoga 

Post 12 

weeks 
8.99±10.04 4.69 1.45 14.48 12.21 

.259 .796 
Post 24 

weeks 
7.87±9.53 3.13 .83 15.24 11.77 

Control 

Post 12 

weeks 
23.09±9.99 20.67 16.30 30.73 10.71 

1.680 .093 
Post 24 

weeks 
18.37±17.93 12.91 7.32 25.73 10 

p-value < 0.05 is significant 

 

The table no, 36 shows that for within group comparison of the post 12 weeks and 

post 24 weeks in the yoga group for Disease Activity  Index and Functional Index variables, 

the Wilcoxon Signed Ranks Test was conducted. It was found that ESR of the yoga group at 

post 12 weeks mean 19.56±11.82, median18, Q1=10, Q3= 30 and mean rank is 12.54. Post 

24 week mean 18.69±14.72, median 14, Q1=10, Q3=33 and mean rank 11.41. The calculated 

Z is .381, and the ‘p’=.703 (p>0.05). ESR in the control group post 12 week mean 

34.55±9.17, median 34 Q1=28, Q3=28 and mean rank is 11. Post 24 weeks mean 30.36 

±13.99, median 31, Q1=19.75, Q3=36 mean rank 8.63. The calculated Z is 1.047, and the 

‘p’=.295 (p>0.05).  

CRP in the yoga group post 12 week mean 8.99±10.04, median 4.69, Q1=1.45, 

Q3=14.48 and mean rank is 12.21. Post 24 week mean 7.87±9.53, median 3.13, Q1=.83, Q3= 

15.24 and mean rank 11.77. The calculated Z is .259, and the ‘p’=.796 (p>0.05). CRP in the 

control group post 12 week mean 23.09±9.99, median 20.67, Q1=16.30, Q3=30.73 and mean 

rank is 10.71. Post 24 weeks mean 18.37±17.93, median 12.91, Q1=7.32, Q3=25.73 and 

mean rank 10. The calculated Z is 1.680, and the ‘p’=.093 (p>0.05).  
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So, the Null Hypothesis is accepted in both variables of inflammatory variables with 

respect to yoga group. Null Hypothesis is accepted in both variables with respect to control 

group also. 

   

Fig. 71                                                                   Fig. 72 

   

NS=Not Significant 

Fig. 73                                                                    Fig. 74 

Fig. 71-74: Graphical representation of post 12 weeks and post 24 weeks of yoga and control group with 

respect to inflammatory variables. 71) ESR in yoga group; 72) ESR in control group; 73) CRP in yoga 

group; 74 CRP in control group 

4.6.3 Blood Count Variables: 

H035- There exists no significant difference between post 12 weeks and post 24 weeks in 

yoga group with respect to blood count variables 

H036- There exists no significant difference between post 12 weeks and post 24 weeks in 

control group with respect to blood count variables. 
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Table no.37: Within group comparison of post 12 weeks and post 24 weeks of yoga group and control 

group with respect to blood count variables 

Variables Groups Time Mean Median Q1 Q3 
Mean 

Rank 
Z p-value 

Haemoglobin 

 

(g/dl) 

Yoga 
Post 12 weeks 12.97 ±1.15 13 12.30 13.70 8.31 

1.704 .088 
Post 24 weeks 13.51± 1 13.70 12.80 14.30 12.65 

Control 
Post 12 weeks 12.83± 1.39 13.20 11.55 13.90 9.41 

.342 .732 
Post 24 weeks 12.76± 1.30 12.65 11.80 13.27 10.81 

 

Total Leukocyte 

Count 

(thou/mm3) 

Yoga 
Post 12 weeks 6.41± 1.41 6.60 5.70 7.30 10.57 

1.705 .088 
Post 24 weeks 7.15 ±1.67 7.20 6 8.70 11.93 

Control 
Post 12 weeks 8.44 ±2.34 8.09 6.69 9.57 11.41 

.766 .444 
Post 24 weeks 8.01 ±1.81 7.80 6.55 9.10 9.39 

Segmented 

Neutrophils 

(%) 

Yoga 
Post 12 weeks 63.88± 7.31 63.50 59.30 69.30 11.04 

.167 .867 
Post 24 weeks 63.69 ±8.77 65 58.80 70.20 13.05 

Control 
Post 12 weeks 64.35± 7.54 65.05 57.10 70.10 10.91 

.560 .575 
Post 24 weeks 62.63± 7.47 63.75 59.55 68.47 10.00 

Lymphocytes 

(%) 

Yoga 
Post 12 weeks 26.14 ±5.85 24.60 21.60 31 10.58 

.335 .738 
Post 24 weeks 26.03 ±7.17 25.20 21.20 31.70 13.55 

Control 
Post 12 weeks 24.7 ±5.89 24.65 21.32 26.65 12.70 

1.549 .121 
Post 24 weeks 27.35± 6.39 26.60 22.80 29.60 9.77 

Monocytes 

(%) 

Yoga 
Post 12 weeks 5.90± 2.06 5.90 4.90 6.70 13.00 

.639 .523 
Post 24 weeks 6.17± 2.97 6.30 2.90 9.10 11.36 

Control 
Post 12 weeks 6.36± 1.56 6.45 5.60 7.42 9.32 

.093 .926 
Post 24 weeks 6.54 ±2.50 6.20 4.82 8.17 11.94 

Eosinophil 

(%) 

Yoga 
Post 12 weeks 3.50± 2.93 2.60 1.10 6.10 13.25 

.195 .846 
Post 24 weeks 3.44± 2.64 2.80 1.20 5.50 10.04 

Control 
Post 12 weeks 3.82 ±3.88 1.55 1.10 7.49 11.55 

.822 .411 
Post 24 weeks 2.69± 3.04 1.30 .90 3.52 9.22 

Basophils 

(%) 

Yoga 
Post 12 weeks 0.55 ±0.32 .40 .30 .70 9.23 

.131 .896 
Post 24 weeks 0.70 ±0.75 .500 .40 .70 12.06 

Control 
Post 12 weeks 0.59± 0.37 .50 .30 .90 8.95 

.141 .888 
Post 24 weeks 0.59± 0.24 .550 .40 .70 11.44 

Platelet Count 

(thou/mm3) 

Yoga 
Post 12 weeks 178.26±24.52 184 154 196 11.23 

.097 .922 
Post 24 weeks 181.65±32.93 163 154 214 11.77 

Control 
Post 12 weeks 246.95±70.67 233.50 181.25 316 15.38 

.672 .502 
Post 24 weeks 224.3±63.28 191 173 273 7.25 

p-value < 0.05 is significant 

 

The table no. 37 shows that for within group comparison of the post-12 weeks and 

post-24 weeks in the yoga group for blood count variables, the Wilcoxon Signed Ranks Test 

was conducted. It was found that haemoglobin of the yoga group post 12 week mean 12.97 

±1.15, median 13, , Q1=12.30, Q3=13.70 and mean rank 8.31. Post 24 week mean 13.51±1, 

median 13.70, Q1=12.80, Q3=14.30 and mean rank 12.65. The calculated Z is 1.704, and the 

‘p’=.088 (p>0.05). Haemoglobin in the control group post 12 week mean 12.83± 1.39, 

median 13.20, Q1=11.55, Q3= 13.90 and mean rank is 9.41. Post 24 weeks mean 12.76±1.30, 
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median 12.65, Q1=11.80 Q3=13.27 and mean rank is 10.81. The calculated Z is .342, and the 

‘p’=.732(p>0.05).  

In case of Total Leukocyte Count, yoga group post 12 week means 6.41± 1.41, 

median 6.60, Q1=5.70, Q3=7.30 and mean rank is 10.57. Post 24 week mean 7.15 ±1.67, 

median 7.20, Q1= 6, Q3=8.70 and mean rank is 11.93. The calculated Z is 1.705, and the 

‘p’=.088 (p>0.05). Total Leukocyte Count in control group post 12 week mean 8.44±2.34, 

median 8.09, Q1=6.69, Q3=9.57 and mean rank 11.41. Post 24 weeks mean 8.01±1.81, 

median 7.80, Q1=6.55 Q3=9.10 and mean rank 9.39. The calculated Z is .766, and the 

‘p’=.444 (p>0.05).  

In case of Segmented Neutrophils in yoga group post-12 week mean 63.88±7.31, 

median 63.50, Q1=59.30, Q3=69.30 and mean rank 11.04. Post 24 week mean 63.69±8.77, 

median 65, Q1=58.80, Q3=70.20 and mean rank 13.05. The calculated Z is .167, and the 

‘p’=.867 (p>0.05). Segmented Neutrophils in control group post 12 week mean 64.35±7.54, 

median 65.05, Q1=57.10, Q3=70 and mean rank is 10.91.10. Post 24 week mean 62.63±7.47, 

63.75, Q1=59.55, Q3=68.47 and mean rank 10.00. The calculated Z is .560, and the ‘p’=.575 

(p>0.05).  

In case of Lymphocytes, yoga group post 12 week mean 26.14±5.85, median 24.60, 

Q1=21.60, Q3=31 and mean rank 10.58. Post 24 week mean 26.03 ±7.17, median 25.20, 

Q1=21.20, Q3=31.70 and mean rank 13.55. The calculated Z is .335, and the ‘p’=.738 

(p>0.05). Lymphocytes in control group, post 12 week mean 24.7±5.89, median 24.65, 

Q1=21.32, Q3=26.65 and mean rank 12.70. Post 24 week mean 27.35±6.39, median 26.60, 

Q1=22.80, Q3=29.60 and mean rank 9.77. The calculated Z is 1.549, and the ‘p’=.121 

(p>0.05).  

In case of Monocytes, yoga group post 12 week means 5.90± 2.06, median 5.90, 

Q1=4.90, Q3=6.70 and mean rank 13. Post 24 week mean 6.17±2.97, median 6.30, Q1= 2.90, 

Q3= 9.10 and mean rank 11.36. The calculated Z is .639, and the ‘p’=.523 (p>0.05). 

Monocytes in control group post 12 week mean 6.36±1.56, median 6.45, Q1=5.60, Q3= 7.42 

and mean rank 9.32. Post 24 week mean 6.54 ±2.50, median 6.20, Q1=4.82, Q3=8.17 and 

mean rank 11.94. The calculated Z is .093, and the ‘p’=.926 (p>0.05).  

In case of Eosinophil, yoga group posts 12 week mean 3.50±2.93, median 2.60, Q1= 

1.10, Q3=6.10 and mean rank 13.25. Post 24 week mean 3.44± 2.64, median 2.80, Q1=1.20, 

Q3=5.50 and mean rank 10.04. The calculated Z is .195, and the ‘p’=.846 (p>0.05). 



151 

 

Eosinophil in control group, post 12 week mean 3.82 ±3.88, median 1.55, Q1=1.10, Q3=7.49 

and mean rank 11.55. Post 24 week mean 2.69±3.04, median 1.30, Q1=.90, Q3=3.52 and 

mean rank 9.22. The calculated Z is .822, and the ‘p’=.411 (p>0.05).  

In case of Basophils, yoga group post 12 week mean 0.55 ±0.32, median.40, Q1=.30, 

Q3=.70 and mean rank 9.23. Post 24 week mean 0.70±0.75, median .50, Q1=.40, Q3=.70 and 

mean rank is 12.06. The calculated Z is .131, and the ‘p’=.896 (p>0.05). Basophil in control 

group post 12 week mean 0.59± 0.37, median .550, Q1=.30, Q3=.90 and mean rank 8.95. 

Post 24 week mean 0.59± 0.24, median .550, Q1= .40, Q3=.70 and mean rank 11.44. The 

calculated Z is .141, and the ‘p’=.888(p>0.05).  

In case of platelet count yoga group posts 12 week mean 178.26±24.52, median184, 

Q1=154, Q3=196 and mean rank 11.23. Post 24 week mean 181.65±32.93, median 163, 

Q1=154. Q3=214 and mean rank 11.77. The calculated Z is .097, and the ‘p’=.922 (p>0.05). 

Platelet counts in control group post 12 week mean 246.95± 70.67, median 233.50, 

Q1=181.25, Q3=316 and mean rank 15.38. Post 24 week mean 224.3±63.28, median 191, 

Q1=173, Q3=273 and mean rank 7.25. The calculated Z is .672, and the ‘p’=.502 (p>0.05).  

So, the Null Hypothesis is accepted in all blood count variables with respect to yoga 

group. Null Hypothesis is accepted in all blood count variables with respect to control group 

also. 
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Fig. 77                                                                 Fig. 78 

 

NS=Not Significant 

Fig. 79 

 
           NS=Not Significant 

Fig. 80 

Fig. 75-80: Graphical representation of post 12 weeks and post 24 weeks of yoga and control group with 

respect to blood count variables. 75) Haemoglobin in yoga group; 76) Haemoglobin in control group; 77) 

TLC and Platelet count in yoga group; 78) TLC and Platelet count in control group; 79) Differential 

Leukocyte Count in yoga group; 80) Differential Leukocyte Count in control group 
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4.6.4 General Health Variables: 

H037- There exists no significant difference between post 12 weeks and post 24 weeks in 

yoga group with respect to general health variables 

H038- There exists no significant difference between post 12 weeks and post 24 weeks in 

control group with respect to general health variables. 

Table no. 38: Within group comparison of post 12 weeks and post 24 weeks of yoga group and control 

group with respect to general health variables 

Variables Group Time Mean Median Q1 Q3 
Mean 

Rank 
Z 

p-

value 

Systolic BP 

(mmHg) 

Yoga 

Post 12 

weeks 
110.21±12.87 109 101 118 11.89 

.633 .527 
Post 24 

weeks 
113.39±16.46 111 99 124 11.23 

Control 

Post 12 

weeks 
109.8 ±10.91 110 100 118 11.67 

.850 .395 
Post 24 

weeks 
103.45±23.91 107.50 99.75 115.75 7.33 

Diastolic BP 

(mmHg) 

Yoga 

Post 12 

weeks 
69.52 ±8.34 68 63 75 10.50 

1.381 .167 
Post 24 

weeks 
73.47±11.11 69 65 80 12.07 

Control 

Post 12 

weeks 
73.15± 8.79 72.50 66 80 10.79 

.915 .360 
Post 24 

weeks 
70.05 ±7.60 70.50 64 77 10.06 

Resting Heart 

Rate 

(beats/Minutes) 

Yoga 

Post 12 

weeks 
76.65± 9.74 76 71 81 10.90 

.882 .378 
Post 24 

weeks 
79.73 ±11.77 81 68 89 12.85 

Control 

Post 12 

weeks 
81.5± 15.82 78 70 92.25 9.75 

.280 .779 
Post 24 

weeks 
83.35± 11.51 79 75 93 11.25 

BMI 

(kg/m²) 

Yoga 

Post 12 

weeks 
22.52± 3.28 22.80 19.60 25 14.50 

.338 .820 
Post 24 

weeks 
22.61± 3.05 22.50 20.40 24.70 10.39 

Control 

Post 12 

weeks 
22.46 ±3.27 22.65 20.10 25.62 9.67 

.672 .501 
Post 24 

weeks 
22.84 ±3.43 23.65 20.55 24.75 11.18 

p-value < 0.05 is significant 
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The table no. 38 shows that for within group comparison of the posts 12 week and 

post 24 weeks in the yoga group for general health variables, the Wilcoxon Signed Ranks 

Test was conducted. It was found that systolic blood pressure of the yoga group posts 12 

week mean 110.21±12.87, median 109, Q1=101, Q3=118 and mean rank 11.89. Post 24 week 

mean 113.39 ±16.46, median111, Q1=99, Q3=124 and mean rank 11.23. The calculated Z is 

.633, and the ‘p’=.527 (p>0.05). Systolic blood pressures in the control group posts 12 week 

mean 109.8±10.91, median 110, Q1=100, Q3=118 and mean rank 11.67. Post 24 weeks mean 

103.45±23.91, median 107.50, Q1= 99.75, Q3=115.75 and mean rank 7.33. The calculated Z 

is .850, and the ‘p’=.395 (p>0.05).  

In case of diastolic blood pressure, yoga group posts 12 week mean 69.52 ±8.34, 

median 68, Q1=63, Q3=75 and mean rank 10.50. Post 24 week mean 73.47±11.11, median 

69, Q1=65 Q3= 80 and mean rank 12.07. The calculated Z is 1.381, and the ‘p’=.167 

(p>0.05). Diastolic blood pressures in control group posts 12 week mean 73.15±8.79, 

median72.50, Q1=66, Q3=80 and mean rank 10.79. Post 24 week mean 70.05±7.60, 

median70.50, Q1=64 and Q3=77 and mean rank 10.06. The calculated Z is .915, and the 

‘p’=.360 (p>0.05).  

In case of resting heart rate, yoga group posts 12 week mean 76.65±9.74, median 76, 

Q1=71, Q3=81 and mean rank 10.90. Post 24 week mean 79.73±11.77, median 81, Q1=68, 

Q3=89 and mean rank 12.85. The calculated Z is .882, and the ‘p’=.378 (p>0.05). Resting 

heart rate in control group posts 12 week mean 81.5± 15.82, median 78, Q1=70, Q3=92.25 

and mean rank 9.75. Post 24 week mean 83.35±11.51, median 79, Q1=75, Q3=93 and mean 

rank 11.25. The calculated Z is .280, and the ‘p’=.779 (p>0.05).  

In case of BMI, yoga group posts 12 week mean 22.52±3.28, median 22.80, 

Q1=19.60, Q3=25 and mean rank 14.50. Post 24 week mean 22.61±3.05, median 22.50, 

Q1=20.40, Q3=24.70 and mean rank 10.39. The calculated Z is .338, and the ‘p’=.820 

(p>0.05). BMI in control group posts 12 week mean 22.46±3.27, median 22.65, Q1=20.10, 

Q3=25.62 and mean rank 9.67. Post 24 week mean 22.84±3.43, median 23.65, Q1=20.55, 

Q3=24.75 and mean rank 11.18. The calculated Z is .672, and the ‘p’=.501 (p>0.05).  

So, the Null Hypothesis is accepted in all general health variables with respect to 

yoga group. Null Hypothesis is accepted in all general health variables with respect to 

control group also. 
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Fig. 81                                                                  Fig. 82 

   

Fig. 83                                                                  Fig. 84 

   

NS=Not Significant 

Fig. 85                                                                   Fig. 86 

Fig. 81-86:  Graphical representation of post 12 weeks and post 24 weeks of yoga and control group with 

respect to general health variables. 81) Blood Pressure in yoga group; 82) Blood Pressure in control 

group; 83) Resting Heart rate in yoga group; 84) Resting Heart rate in control group; 85) BMI in yoga 

group; 86) BMI in control group 
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4.6.5 Psychological Variables: 

H039- There exists no significant difference between post 12 weeks and post 24 weeks in 

yoga group with respect to psychological variables 

H040- There exists no significant difference between post 12 weeks and post 24 weeks in 

control group with respect to psychological variables. 

Table no.39: Within group comparison of post 12 weeks and post 24 weeks of yoga group and control 

group with respect to psychological variables 

Variables Groups Time Mean 
Media

n 
Q1 Q3 

Mean 

Rank 
Z 

p 

value 

Depression 

Yoga 

Post 12 

weeks 

14.30± 

5.41 
15 9 18 13.13 

2.742 .006* 
Post 24 

weeks 

12.82±3

.65 
13 10 16 7.17 

Control 

 

Post 12 

weeks 

21.75±6

.47 
21 

16.

25 
25 11.57 

.213 .831 
Post 24 

weeks 

21 

±6.17 
19.50 17 

27.2

5 
7.20 

Fear Avoidance 

Belief in 

Physical 

Activity 

Yoga 

Post 12 

weeks 

13.52±4

.67 
15 9 17 13.88 

3.128 .002* 
Post 24 

weeks 

11.91± 

4.11 
12 9 15 5.17 

Control 

Post 12 

weeks 

18.9 

±3.52 
18 

16.

25 
22 11.71 

.261 .794 
Post 24 

weeks 

18.35±3

.60 
18.50 16 

21.5

0 
7.10 

Fear Avoidance 

Belief in Work 

Activity 

Yoga 

Post 12 

weeks 

25.13±7

.92 
25 22 32 14.21 

3.169 .002* 
Post 24 

weeks 

21.91±6

.45 
22 20 26 5.75 

Control 

Post 12 

weeks 

33.4 

±3.48 
34 

30.

50 
36 9.85 

1.862 .063 
Post 24 

weeks 

30.8 

±4.37 
32 28 34 8.60 

Pain 

Catastrophizing 

Yoga 

Post 12 

weeks 

19.69±7

.03 
21 13 24 13.47 

3.604 .000* 
Post 24 

weeks 

16.82±6

.24 
16 10 22 5.00 

Control 

Post 12 

weeks 

27.65±5

.85 
27.50 

23.

25 
32 9.70 

.081 .936 
Post 24 

weeks 

27.05 

±5.39 
28 

24.

52 

31.5

0 
10.33 

*p-value < 0.05 is significant 
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The table no. 39 shows that for within group comparison of the post-12 weeks and 

post-24 weeks in the yoga group for psychological variables, the Wilcoxon Signed Ranks 

Test was conducted. It was found that depression of the yoga group post-12 weeks mean 

14.30±5.41, median 15, Q1=9, Q3=18 and mean rank 13.13. Post 24 week mean 12.82±3.65, 

median 13, Q1=10, Q3=16 and mean rank 7.17. The calculated Z is 2.742, and the ‘p’=.006 

(p<0.05). Depressions in the control group post-12 weeks mean 21.75± 6.47, median 21, 

Q1=16.25, Q3=25 and mean rank 11.57. Post-24 weeks mean 21±6.17, median 19.50, 

Q1=17, Q3=27.25 and mean rank 7.20. The calculated Z is .213, and the ‘p’=.831 (p>0.05).  

In case of fear avoidance belief in physical Activity, yoga group post-12 weeks mean 

13.52±4.67, median 15, Q1=9, Q3=17 and mean rank 13.88. Post 24 week mean 11.91±4.11, 

median 12, Q1=9, Q3=15 and mean rank 5.17. The calculated Z is 3.128, and the ‘p’=.002 

(p<0.05). Fear avoidance belief in physical Activity in control group post-12 weeks mean 

18.9±3.52, median18, Q1=16.25, Q3=22 and mean rank 11.71. Post 24 week mean 

18.35±3.60, median 18.50, Q1=16, Q3= 21.50 and mean rank 7.10. The calculated Z is .261, 

and the ‘p’=.794 (p>0.05).  

In case of fear avoidance belief in work Activity, yoga group post-12 weeks mean 

25.13± 7.92, median 25, Q1=22, Q3=32 and mean rank 14.21. Post 24 week mean 

21.91±6.45, median 22, Q1= 20, Q3= 26 and mean rank 5.75. The calculated Z is 3.169, and 

the ‘p’=.002 (p<0.05). Fear avoidance beliefs in work Activity rate in control group post-12 

weeks mean 33.4±3.48, median 34, Q1=30.50, Q3=36 and mean rank 9.85. Post 24 week 

mean 30.8±4.37, median 32, Q1=28, Q3=34 and mean rank 8.60. The calculated Z is 1.862, 

and the ‘p’=.063 (p>0.05).  

In case of pain catastrophizing, yoga group post-12 weeks mean 19.69± 7.03, median 

21, Q1=13, Q3=24 and mean rank 13.47. Post 24 week mean 16.82±6.24, median 16, Q1=10, 

Q3= 22 and mean rank 10. The calculated Z is 3.604, and the ‘p’=.000 (p<0.05). Pain 

catastrophizing in control group post-12 weeks mean 27.65± 5.85, median 27.50, Q1=23.25, 

Q3=32 and mean rank 9.70. Post 24 week mean 27.05±5.39, median 28, Q1=24.52, 

Q3=31.50 and mean rank 10.33. The calculated Z is .081, and the ‘p’=.936(p>0.05).  

So, the Null Hypothesis is rejected in all psychological variables with respect to 

yoga group. The means of the post-24 weeks in the yoga group in in all psychological 

variables are lower than the post-12 weeks. 

Null Hypothesis is accepted in all psychological variables with respect to control group. 
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Fig. 87: Graphical representation of post 12 weeks and post 24 weeks of yoga group with respect to 

psychological variables 

 

p<0.05=Significant, NS=Not Significant 

Fig. 88:  Graphical representation of post 12 weeks and post 24 weeks of control group with respect to 

psychological variables 

4.6.6. HRQoL Variables: 

H041- There exists no significant difference between post 12 weeks and post 24 weeks in 

yoga group with respect to HRQoL variables 

H042- There exists no significant difference between post 12 weeks and post 24 weeks in 

control group with respect to HRQoL variables. 
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Table no.40: Within group comparison of post 12 weeks and post 24 weeks of yoga group and control 

group with respect to HRQoL variables 

Variables Groups Time Mean Median Q1 Q3 
Mean 

Rank 
Z p-value 

Physical 

Functioning 

Yoga 
Post 12 weeks 77.82±10.09 75 70 85 6.08 

.641 .522 
Post 24 weeks 79.13±10.40 80 70 85 7.79 

Control 
Post 12 weeks 67.25±7.15 70 61.25 75 8.61 

.496 .620 
Post 24 weeks 65.75±9.90 65 55 75 8.36 

 

Role 

limitation-

Physical 

Yoga 
Post 12 weeks 83.69±14.31 75 75 100 3.00 

1.342 .180 
Post 24 weeks 86.95±14.82 100 75 100 3.00 

Control 
Post 12 weeks 51.25±15.12 50 50 50 5.50 

1.732 .083 
Post 24 weeks 60.25±12.40 50 50 75 7.67 

Role 

limitation-

Emotional 

Yoga 
Post 12 weeks 85.60±19.58 100 67 100 2.00 

1.134 .257 
Post 24 weeks 88.52±16.07 100 67 100 2.67 

Control 
Post 12 weeks 51.7±27.68 67 33 67 4.50 

1.361 .174 
Post 24 weeks 61.75±22.53 67 33 67 6.86 

Vitality 

Yoga 
Post 12 weeks 62.26±6.83 65 55 65 3.25 

27.52 .006* 
Post 24 weeks 66.04±4.63 65 60 70 7.68 

Control 
Post 12 weeks 53.2±5.73 55 50 55 7.17 

1.306 .192 
Post 24 weeks 55.6±6.79 55 50 62.50 9.30 

Mental Health 

Yoga 
Post 12 weeks 59.52±5.60 58 54 64 .00 

3.630 .000* 
Post 24 weeks 64.82±5.29 64 62 70 9.00 

Control  
Post 12 weeks 44.2±6.92 46 21 48 5.67 

28.28 .005* 
Post 24 weeks 51.3±8.61 48 46 56 9.71 

Social 

Functioning 

Yoga 
Post 12 weeks 81.52±0.04 80 75 85 4.00 

2.289 .022* 
Post 24 weeks 84.34±8.82 85 75 90 6.44 

Control  
Post 12 weeks 72.15±11.32 72.50 65 80 7.56 

.390 .697 
Post 24 weeks 72.9±7.38 75 68.50 75 9.44 

Pain 

Yoga 
Post 12 weeks 67.56±11.38 70 60 75 4.50 

3.081 .002* 
Post 24 weeks 72.30±7.85 75 65 75 7.73 

Control  
Post 12 weeks 52.45±9.17 47.50 45 58 7.60 

2.506 .012* 
Post 24 weeks 61.15±8.75 65 54.25 68 11.47 

General Health 

Yoga 
Post 12 weeks 67.60±10.85 70 60 75 3.00 

2.853 .004* 
Post 24 weeks 73.26±7.77 75 65 80 6.82 

Control  
Post 12 weeks 61.25±9.85 65 55 68 5.40 

.956 .339 
Post 24 weeks 63.75±7.58 65 56.25 68.75 7.29 

Health Change 

Yoga 
Post 12 weeks 65.21±26.90 75 50 75 7.50 

1.647 .099 
Post 24 weeks 73.91±23.20 75 75 75 5.67 

Control  
Post 12 weeks 47.07±17.95 50 25 50 10.00 

.431 .666 
Post 24 weeks 51.25±24.47 50 50 75 7.60 

*p-value < 0.05 is significant 

 

The table no. 40 shows that for within group comparison of the post-12 weeks and 

post-24 weeks in the yoga group for HRQoL variables, the Wilcoxon Signed Ranks Test was 

conducted. It was found that physical functioning of the yoga group post 12 weeks mean 

77.82±10.09, median 75, Q1=70, Q3=85 and mean rank 6.08. Post 24 week mean 
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79.13±10.40, median 80, Q1=70, Q3=85 and mean rank 7.79. The calculated Z is .641, and 

the ‘p’=.522 (p>0.05). Physical functioning in the control group post 12 weeks mean 

67.25±7.15, median 70, Q1= 61.25, Q3=75 and mean rank 8.61. Post 24 weeks mean 65.75± 

9.90, median 65, Q1=55, Q3=75 and mean rank 8.36. The calculated Z is .496, and the 

‘p’=.520 (p>0.05).  

In case of role limitation-physical, yoga group post 12 weeks mean 83.69±14.31, 

median 75, Q1=75,  Q3=100 and mean rank 3.00. Post 24 week mean 86.95±14.82, median 

100, Q1=75, Q3=100 and mean rank 3. The calculated Z is 1.342, and the ‘p’=.180 (p>0.05). 

Role limitation-physical in control group post 12 weeks mean 51.25±15.12, median 50, 

Q1=50, Q3=50 and mean rank 5.50. Post 24 week mean 60.25±12.40, median 50, Q1=50, 

Q3=75 and mean rank 7.67. The calculated Z is 1.732, and the ‘p’=.083(p>0.05).  

In case of Role limitation-Emotional, yoga group post 12 weeks mean 85.60±19.58, 

median 100, Q1=67,  Q3=100 and  mean rank 2.00. Post 24 week mean 88.52±16.07, median 

100, Q1=67, Q3=100 and mean rank 2.67. The calculated Z is 1.134, and the ‘p’=.257 

(p>0.05). Hence, the Wilcoxon Signed Ranks Test is not significant at a 0.05 level of 

significance.  Role limitation-Emotional in control group, post 12 weeks mean 51.7±27.68, 

median 67, Q1=33, Q3=67 and mean rank 4.50. Post 24 week mean 61.75±22.53, median 67, 

Q1=33, Q3=67 mean rank 6.86. The calculated Z is 1.361, and the ‘p’=.174 (p>0.05).  

Vitality yoga group posts 12 weeks mean 62.26 ±6.83, median 65, Q1= 55, Q3= 65 

and mean rank 3.25. Post 24 week mean 66.04 ±4.63, median 65, Q1=60, Q3=70 and mean 

rank 7.68. The calculated Z is 27.52, and the ‘p’=.006 (p<0.05). Hence, the Wilcoxon Signed 

Ranks Test is significant at a 0.05 level of significance. Vitality in control group post 12 

weeks mean 53.2±5.73, median 55, Q1=50, Q3=55 and mean rank 7.17. Post 24 week mean 

55.6± 6.79, median 55, Q1=50, Q3=62.50 and mean rank 9.30. The calculated Z is 1.306, and 

the ‘p’=.192 (p>0.05).  

In case of mental health, yoga group posts 12 weeks mean 59.52±5.60, median 58, 

Q1=54, Q3=64 and mean rank .00. Post 24 week mean 64.82±5.29, median 64, Q1=62, 

Q3=70 mean rank 9. The calculated Z is 3.630, and the ‘p’=.000 (p<0.05). Hence, the 

Wilcoxon Signed Ranks Test is significant at a 0.05 level of significance. Mental health in 

control group, post 12 weeks mean 44.2±6.92, median 46, Q1=21, Q3=48 and mean rank 

5.67. Post 24 week mean 51.3±8.61, median 48, Q1=46, Q3= 56 and mean rank 9.41. The 

calculated Z is 28.28, and the ‘p’=.005 (p<0.05).  
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In case of social functioning, yoga group posts 12 weeks mean 81.52±0.04, median 

80, Q1=75, Q3=85 and mean rank 4.00. Post 24 week mean 84.34±8.82, median 85, Q1=75, 

Q3=90 and mean rank 6.44. The calculated Z is 2.289, and the ‘p’=.022 (p<0.05). Hence, the 

Wilcoxon Signed Ranks Test is significant at a 0.05 level of significance. Social functioning 

in control group posts 12 weeks mean 72.15±11.32, median 72.50, Q1=65, Q3=80 mean rank 

7.56. Post 24 week mean 72.9±7.38, median 75, Q1= 68.50, Q3= 75 and mean rank 9.44. The 

calculated Z is .390, and the ‘p’=.697 (p>0.05).  

In case of Pain, yoga group posts 12 weeks mean 67.56±11.38, median 70, Q1=60, 

Q3=75 mean rank 4.50. Post 24 week mean 72.30±7.85, median 75, Q1=65, Q3=75 and 

mean rank 7.73. The calculated Z is 3.081, and the ‘p’=.002 (p<0.05). Pain in control group 

posts 12 weeks mean 52.45±9.17, median 47.50, Q1=45, Q3=58 and mean rank 7.60. Post 24 

week mean 61.15±8.75, median 65, Q1=54.25, Q3= 68 and mean rank 11.47. The calculated 

Z is 2.506, and the ‘p’=.012 (p<0.05).  

In case of General Health, yoga group posts 12 weeks mean 67.60±10.85, median 70, 

Q1=60, Q3=75 and mean rank 3.00. Post 24 week mean 73.26±7.77 median 75, Q1=65 and 

Q3=80 and mean rank 6.82. The calculated Z is 2.853, and the ‘p’=.004 (p<0.05). General 

Health in control group posts 12 weeks mean 61.25±9.85, median 65, Q1=55, Q3=68 and 

mean rank 5.40. Post 24 week mean 63.75±7.58, median 65, Q1= 56.25, Q3= 68.75 and 

mean rank 7.29. The calculated Z is .956, and the ‘p’=.339 (p>0.05).  

In case of health change, yoga group posts 12 weeks mean 65.21±26.90, median 75, 

Q1=50, Q3=75 and mean rank 7.50. Post 24 week mean 73.91±23.20, median 75, Q1=75, 

Q3=75 and mean rank 5.67. The calculated Z is 1.647, and the ‘p’=.099 (p>0.05). Health 

changes in control group posts 12 weeks mean 47.07±17.95, median 50, Q1=25, Q3=50 and 

mean rank 10.00. Post 24 week mean 51.25±24.47, median 50, Q1=50, Q3=75 and mean 

rank 7.60. The calculated Z is .431, and the ‘p’=.666 (p<0.05).  

So, the Null Hypothesis is rejected in vitality, mental health, social functioning and 

pain but Null Hypothesis is accepted in physical functioning, role limitation-physical, role 

limitation-emotional and health change in HRQoL variables with respect to yoga group. The 

means of the post-24 weeks in the yoga group in vitality, mental health, social functioning 

and pain are higher than the post-12 weeks. 

The Null Hypothesis is rejected in mental health and pain but Null Hypothesis is 

accepted in physical functioning, role limitation-physical, role limitation-emotional, mental 
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health, pain and health change in HRQoL variables with respect to control group. The means 

of the post-24 weeks in the control group in mental health and pain are higher than the post-

12 weeks. 

 

     p<0.05=Significant, NS=Not Significant 

Fig. 89: Graphical representation of post 12 weeks and post 24 weeks of yoga group with respect to 

HRQoL variables 

       

       p<0.05=Significant, NS=Not Significant 

Fig. 90: Graphical representation of post 12 weeks and post 24 weeks of control group with respect to 

HRQoL variables 
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4.7. Comparison of the changes between the yoga and control groups at 

pre-test and at post 12 weeks test: 

4.7.1 Disease Activity Index and Functional Index: 

H043: There exists no significant difference between yoga group and control group in 

changes score with respect of Disease Activity Index and Functional Index 

Table no-41 Comparison of the changes between the yoga and control groups at pre-test and at post 12 

weeks test in Disease Activity Index and Functional Index  

Variables Groups 

Changes 

scores 

mean 

Median Q1 Q3 
Mean 

Rank 

Mann-

Whitney 

U 

p-value 

BASDAI 
Yoga Group -3.30 ±1.83 -3.20 -1.80 -4.40 28.80 

73.50 .000* 
Control Group -1.10± 1.26 -1.00 -.275 -1.77 14.18 

BASFI 
Yoga Group -2.89 ± 1.84 -3.50 -1.40 -4.50 28.15 

88.50 .001* 
Control Group -0.9± 1.31 -.80 -.225 -1.975 14.93 

*p-value < 0.05 is significant 

 

The table no. 41 shows that for comparing of the changes between the yoga and 

control groups at pre-test and at post 12 weeks test, the Mann-Whitney U test was conducted 

for disease activity index and functional index. The BASDAI of the yoga group changes 

score mean -3.30±1.83, median-3.20, Q1=-1.80, Q3=-4.40 and mean rank is 28.80. The 

control group mean -1.10±1.26, median -1.00, Q1=-.275, Q3=-1.77 and mean rank 14.18. 

The calculated U is =73.50, and the ‘p’=.000 (p<0.05). BASFI of the yoga group changes 

score mean -2.89±1.84, median -3.50, Q1=-1.40, Q3=-4.50 and mean rank 28.15. Control 

group changes score mean -0.9± 1.31, median -.80, Q1=-.225, Q3=-1.975 and mean rank 

14.93. The calculated U is =88.500, and the ‘p’=.001 (p<0.05). Null Hypothesis is rejected 

in BASDAI and BASFI variables. The change scores means in the yoga group in BASDAI 

and BASFI are negatively higher than the control group. 
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                     p<0.05=Significant 

Fig. 91: Graphical representation of Comparison of the changes between the yoga and control groups at 

pre-test and at post 12 week test in Disease Activity Index and Functional Index  

4.7.2 Inflammatory Markers Variables: 

H044: There exists no significant difference between yoga group and control group in 

changes score with respect to inflammatory markers variables 

Table no.42: Comparison of change scores of pre-test to post 12 weeks between Yoga and Control Group 

with respect to Inflammatory Markers Variables 

Variables Groups 
Changes scores 

mean 
Median Q1 Q3 

Mean 

Rank 

Mann-

Whitney U 
p-value 

ESR 

(mm/hr) 

Yoga 

Group 
-16.60± 12.75 -18 -3 -26 26.37 

129.50 .014* 
Control 

Group 
-5.2± 12.86 -5 4.25 -14 16.98 

CRP 

(mg/L) 

Yoga 

Group 
-2.99 ±5.88 -1.77 -.029 -5.73 25.61 

147.00 .043* 
Control 

Group 
-.091 ±17.85 3.68 9.94 -13.26 17.85 

TNF-alpha 

(ng/L) 

Yoga 

Group 
-51.13 ±64.47 -18.32 -2.44 -26.06 25.57 

148.00 .046* 
Control 

Group 
3.27±61.21 -5.01 1.63 -14.23 17.90 

Cortisol 

(μg/dL) 

Yoga 

Group 
-2.15 ±5.88 .44 3.28 -2.63 19.30 

168.00 .131 
Control 

Group 
-0.24  ±4.18 -1.81 1.59 -4.16 25.10 

*p-value < 0.05 is significant 
 

The table no. 42 shows that for comparing of the changes between the yoga and 

control groups at pre-test and at post 12 weeks test, the Mann-Whitney U test was conducted 

for inflammatory markers variables. The ESR of the yoga group changes score mean -

16.60±12.75, median -18, Q1=-3, Q3=-26 and mean rank is 26.37. The control group changes 
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score mean-5.2± 12.86, median-5 mean rank 16.98, Q1=4.25 and Q3=-14. The calculated U 

is =129.500, and the ‘p’=.014 (p<0.05).  

In case of CRP, of the yoga group changes score mean-2.99 ±5.88, median -1.77, Q1= 

-.029, Q3= -5.73 and mean rank is 25.61. The control group changes score mean -.091±17.85, 

median 3.68, Q1=9.94, Q3=-13.26 and mean rank 17.85. The calculated U is =147.00, and 

the ‘p’=.043 (p<0.05).  

In case of TNF-alpha, of the yoga group changes score mean-51.13±64.47, median-

18.32, Q1=-2.44, Q3=-26.06 and mean rank is 25.57. The control group changes score mean 

3.27±61.21, median -5.01, Q1= 1.63, Q3=-14.23 and mean rank 17.90. The calculated U is 

=148.00, and the ‘p’=.046 (p<0.05).  

In case of Cortisol, of the yoga group changes score mean-2.15 ±5.88, median .44, 

Q1= 3.28, Q3= -2.63 and mean rank is 19.30. The control group changes score mean -0.24 

±4.18, median -1.81, Q1=1.59, Q3=-4.16 and mean rank 25.10. The calculated U is =168.00, 

and the ‘p’=.131 (p>0.05).  

So, the Null Hypothesis is rejected in ESR, CRP and TNF-alpha. Null Hypothesis is 

accepted in cortisol. The change scores means in the yoga group in ESR, CRP, and TNF-

alpha are negatively higher than in the control group. 

   

Fig. 92                                                                        Fig. 93 

   

p<0.05=Significant, NS=No Significant 

Fig. 94                                                                      Fig. 95 

Fig. 92-95: Graphical representation of Comparison of the changes between the yoga and control groups 

at pre-test and at post 12 week test in inflammatory markers variables. 92) ESR; 93) CRP; 94) TNF-

alpha; 95) Cortisol 
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4.7.3 Blood Count Variables: 

H045: There exists no significant difference between yoga group and control group in 

changes score with respect of blood count variables 

Table no.43: Comparison of the changes between the yoga and control groups at pre-test and at post 12 

weeks test in blood count variables 

Variables Groups Changes 

scores 

mean 

Median Q1 Q3 Mean 

Rank 

Mann-

Whitney U 

p-

value  

Haemoglobin 

(g/dl) 

Yoga 

Group 

-0.39± 0.8 -.200 .100 -1.00 
24.02 

183.500 .257 

Control 

Group 

0.18 ±1.22 .165 .475 -.800 
19.68 

Total 

Leukocyte 

Count 

(thou/mm3) 

Yoga 

Group 

-1.15± 2.51 -1.20 1.30 -2.31 
23.30 

200.000 .465 

Control 

Group 

0.01± 3.90 -.85 2.30 -3.00 
20.50 

Segmented 

Neutrophils 

(%) 

Yoga 

Group 

0.08±12.72 -2.80 7.90 -8.90 
22.37 

221.500 .836 

Control 

Group 

0.02±11.80 -.15 9.20 -9.40 
21.58 

Lymphocytes 

(%) 

Yoga 

Group 

0.94±9.64 2.20 9.30 -5.00 
21.89 

227.500 .951 

Control 

Group 

0.67±10.11 .40 9.50 -3.72 
22.13 

Monocytes 

(%) 

Yoga 

Group 

-0.86± 2.95 -1.10 1.80 -3.10 
23.74 

190.000 .330 

Control 

Group 

-0.15± 3.85 1.00 2.20 -1.90 
20.00 

Eosinophil 

(%) 

Yoga 

Group 

-0.08± 4.31 -.200 2.50 -3.20 
21.02 

207.500 .584 

Control 

Group 

-1.03± 5.27 -.800 4.10 -4.67 
23.13 

Basophils 

(%) 

Yoga 

Group 

-0.08± 4.32 .000 .100 -.400 
21.78 

225.000 .903 

Control 

Group 

-0.03± 0.52 -.200 .375 -.375 
22.25 

Platelet 

Count 

(thou/mm3) 

Yoga 

Group 

-9.43±52.42 -2.00 29 -38 
24.52 

172.000 .158 

Control 

Group 

20.656±7.13 37.50 115 -69 
19.10 

*p-value < 0.05 is significant 
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The table no. 43 shows that for comparing of the changes between the yoga and 

control groups at pre-test and at post 12 weeks test, the Mann-Whitney U test was conducted 

for inflammatory markers variables. The Haemoglobin of the yoga group changes score mean 

-0.39± 0.8, median -.200, Q1=.100, Q3=-1.00 and mean rank is 24.02. The control group 

changes score mean 0.18±1.22, median 165, Q1=.475, Q3=-0.80 and mean rank 19.68. The 

calculated U is =183.500, and the ‘p’=.257 (p>0.05).  

In case of total leukocyte count of the yoga group changes score mean-1.15± 2.51, 

median -1.20, Q1= 1.30, Q3= -2.31 and mean rank is 23.30. The control group changes score 

mean 0.01±3.90, median -.85, Q1=2.30, Q3=-3 and mean rank 20.50. The calculated U is 

=200.00, and the ‘p’=.465 (p>0.05).  

In case of segmented of the yoga group changes score mean 0.08±12.72, median -

2.80, Q1=7.90, Q3=-8.90 and mean rank is 22.37. The control group changes score mean 

0.02± 11.80, median -.15, Q1=9.20 Q3=-9.40 and mean rank 21.58. The calculated U is 

=221.500, and the ‘p’=.836 (p>0.05).  

In case of lymphocytes of the yoga group changes score mean 0.94±9.64, median 

2.20, Q1=9.30, Q3=-5.00 and mean rank is 21.89. The control group changes score mean 

0.67 ±10.11, median .40, Q1=9.50, Q3=-3.72 and mean rank 22.13. The calculated U is 

=227.500, and the ‘p’=.951 (p>0.05).  

In case of total monocytes count of the yoga group changes score mean-0.86±2.95, 

median -1.10, Q1= 1.80, Q3=-3.10 and mean rank is 23.74. The control group changes score 

mean -0.15±3.85, median 1.00, Q1= 2.20, Q3=-1.90 and mean rank 20.00. The calculated U 

is =190.000, and the ‘p’=.330 (p>0.05).  

In case of eosinophil of the yoga group changes score mean -0.08±4.31, median -.200, 

Q1= 2.50, Q -3.20 and mean rank is 21.02. The control group changes score mean-1.03± 

5.27, median -.800, Q1= 4.10, Q3= -4.67 and mean rank 23.13. The calculated U is 

=207.500, and the ‘p’=.584 (p>0.05). Hence, Mann-Whitney U is not significant at a 0.05 

level of significance.  

In case of basophils of the yoga group changes score mean -0.08± 4.32, median .000, 

Q1= .100, Q3=-.400 and mean rank is 21.78. The control group changes score mean -0.03± 

0.52, median -.200, Q1=.375 and Q3=-.37 mean rank 22.255. The calculated U is =225.000, 

and the ‘p’=.903 (p>0.05).  

In case of platelet count of the yoga group changes score mean -9.43±52.42, median -

2.00, Q1= 29, Q3=-38 and mean rank is 24.52. The control group changes score mean 20.65 

6±7.13, median 37.50, Q1=115, Q3=-69 and mean rank 19.10. The calculated U is =172.000, 

and the ‘p’=.158 (p>0.05).  
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So, Null Hypothesis is accepted in all blood count variables.  

 

Fig. 96 

 

Fig. 97 

 

NS=Not Significant 

Fig. 98 

Fig. 96-98: Graphical representation of c Comparison of the changes between the yoga and control 

groups at pre-test and at post 12 weeks test in blood count variables. 96) Haemoglobin; 97) TLC and 

Platelet Count; 98) Differential Leukocyte Count 
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4.7.4 General Health Variables: 

H046: There exists no significant difference between yoga group and control group in 

changes score with respect of general health variables 

Table no.44: Comparison of the changes between the yoga and control groups at pre-test and at post 12 

weeks test in general health variables 

Variables Groups 

Changes 

scores 

mean 

Median Q1 Q3 
Mean 

Rank 

Mann-

Whitney U 

p-

value 

Systolic BP  

(mmHg) 

Yoga 

Group 

-6.26± 8.19 -9.00 -1.00 -13.00 
21.50 

218.500 .779 

Control 

Group 

-7.45± 6.20 -7.50 -3.00 -12.00 
22.58 

Diastolic BP 

(mmHg) 

Yoga 

Group 

-5.95± 9.11 -5.00 .00 -12 
24.22 

179.000 .212 

Control 

Group 

-3.35 ±5.25 -2.00 17.50 -9.00 
19.45 

Resting Heart 

Rate 

(beats/minutes) 

Yoga 

Group 

-2.65±10.74 -5.00 4.00 -11.00 
22.17 

226.000 .922 

Control 

Group 

-1.9 ±13.78 -3.00 3.50 -10.75 
21.80 

BMI 

(kg/m²) 

Yoga 

Group 

-0.31 ±0.63 -.30 .00 -.700 
25.74 

144.000 .036* 

Control 

Group 

0.32± 0.97 .50 1.10 -.63 
17.70 

*p-value < 0.05 is significant 

 

The table no. 44 shows that for comparing of the changes between the yoga and 

control groups at pre-test and at post 12 weeks test, the Mann-Whitney U test was conducted 

for general health variables. The systolic blood pressure of the yoga group changes score 

mean -6.26± 8.19, median -9.00, Q1=-1.00, Q3=-13.00 and mean rank is 21.50. The control 

group changes score mean -7.45±6.20, median -7.50, Q1=-3.00, Q3=-12 and mean rank 

22.58. The calculated U is =218.500, and the ‘p’=.779 (p>0.05).  

In case of diastolic blood pressure of the yoga group changes score mean-5.95± 9.11, 

median -5.00, Q1= .00, Q3=-12.00 and mean rank is 24.22. The control group changes score 

mean -3.35 ±5.25, median -2.00, Q1=17.50, Q3=-9.00 and mean rank 19.45. The calculated 

U is =179.000, and the ‘p’=.212 (p>0.05).  

In case of resting heart of the yoga group changes score mean -2.65± 10.74, median -

5.00, Q1= 4.00, Q3= -11.00 and mean rank is 22.17. The control group changes score mean -
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1.9 ±13.78, median -3.00, Q1=3.50, Q3=-10.75 and mean rank 21.80. The calculated U is 

=226.000, and the ‘p’=.922 (p>0.05).  

In case of body mass index of the yoga group changes score mean-0.31 ±0.63, median 

-.30, Q1=.00, Q3=-.700 and mean rank is 25.74. The control group changes score mean 0.32± 

0.97, median -.50, Q1=1.10, Q3= -0.63 and mean rank 17.70. The calculated U is =144.000, 

and the ‘p’=.036 (p<0.05).  

So, the Null Hypothesis is accepted in systolic blood pressure, diastolic blood 

pressure, resting heart rate and rejected in case of body mass index. The change scores mean 

in the yoga group in BMI is negatively higher than the control group. 

 

Fig. 99 

 

Fig. 100 

 

p<0.05=Significant, NS=No Significant 

Fig. 101 
Fig. 99-101: Graphical representation of Comparison of the changes between the yoga and control groups 

at pre-test and at post 12 weeks test in general health variables. 99) Blood Pressure; 100) Resting Heart 

Rate; 101) BMI 
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4.7.5 Psychological Variables: 

H047: There exists no significant difference between yoga group and control group in 

changes score with respect of psychological variables 

Table no.45: Comparison of the changes between the yoga and control groups at pre-test and at post 12 

weeks test in psychological variables 

Variables Groups 
Changes 

scores mean 
Median Q1 Q3 

Mean 

Rank 

Mann-

Whitney 

U 

p-

value 

Depression 
Yoga Group -6.82±5.20 -7.00 -3.00 -9.00 30.17 

42.000 .000* 
Control Group 1.25±3.27 1.00 3.75 -2.00 12.60 

Fear Avoidance 

Belief in 

Physical 

Activity 

Yoga Group -3.91±3.31 -4.00 -2.00 -7.00 29.37 

60.500 .000* 
Control Group 1.25 ±3.56 1.00 3.75 -1.75 13.53 

Fear Avoidance 

Belief in Work 

Activity 

Yoga Group -9.21±6.86 -10.00 -4.00 -14.00 28.70 

76.000 .000* 
Control Group -1.35±3.45 -2.00 .00 -.375 14.30 

Pain 

Catastrophizing 

Yoga Group -3± 6.68 -4.00 1.00 -8.00 27.93 
93.500 .001* 

Control Group 3.8±5.91 3.50 6.75 -1.00 15.18 

*p-value < 0.05 is significant 
 

The table no. 45 shows that for comparing of the changes between the yoga and 

control groups at pre-test and at post 12 weeks test, the Mann-Whitney U test was conducted 

for psychological variables. The depression of the yoga group changes scores mean -

6.82±5.20, median -7.00, Q1=-3.00, Q3=-9.00 and mean rank is 30.17. The control group 

changes score mean1.25± 3.27, median 1.00, Q1= 3.75, Q3=-2.00 and mean rank 12.60. The 

calculated U is =42.000, and the ‘p’=.000(p<0.05).  

In case of Fear Avoidance Belief in Physical Activity of the yoga group changes score 

mean-3.91± 3.31, median -4.00, Q1=-2.00, Q3=-7.00 and mean rank is 29.37. The control 

group changes score mean1.25 ±3.56, median 1.00, Q1=3.75, Q3=-1.75 and mean rank 

13.53. The calculated U is =60.500, and the ‘p’=.000 (p<0.05).  

In case of Fear Avoidance Belief in Work Activity of the yoga group changes score 

mean-9.21±6.86, median -10.00, Q1=.00, Q3= -14.00 and mean rank is 28.70. The control 

group changes score mean-1.35±3.45, median -2.00, Q1=.00, Q3=-.375 and mean rank 14.30. 

The calculated U is =76.000, and the ‘p’=.000 (p<0.05).  
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In case of pain catastrophizing of the yoga group changes score mean -3±6.68, 

median -4.00, Q1=1.00, Q3=-8.00 and mean rank is 27.93. The control group changes score 

mean 3.8±5.91, median -3.50, Q1=6.75, Q3=-1.00 and mean rank 15.18. The calculated U is 

=93.500, and the ‘p’=.001 (p<0.05).  

So, the Null Hypothesis is rejected in all psychological variables i.e. depression, 

Fear Avoidance Belief in Physical Activity, Fear Avoidance Belief in Work Activity and pain 

catastrophizing. The change scores mean in the yoga group in all psychological variables are 

negatively higher than the control group. 

 
                p<0.05=Significant 

Fig. 102: Graphical representation of Comparison of the changes between the yoga and control groups at 

pre-test and at post 12 weeks test in psychological variables 

4.7.6 HRQoL Variables: 

H048: There exists no significant difference between yoga group and control group in 

changes score with respect of HRQoL variables 

Table no.46: Comparison of the changes between the yoga and control groups at pre-test and at post 12 

weeks test in HRQoL variables 

Variables Groups 

Changes 

scores 

mean 

Median Q1 Q3 
Mean 

Rank 

Mann-

Whitney 

U 

p-

value 

Physical 

Functioning 

Yoga 

Group 
9.34±9.45 5.00 20.00 .00 26.73 

135.50 .019* 
Control 

Group 
1.5 ±11.70 0.00 5.00 -8.75 17.89 

Role 

limitation-

Physical 

Yoga 

Group 
22.82±21.20 25.00 50.00 .00 28.73 

95.50 .001* 
Control 

Group 
-6.25±26.74 0.00 18.75 -25.00 16.15 
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Variables Groups 

Changes 

scores 

mean 

Median Q1 Q3 
Mean 

Rank 

Mann-

Whitney 

U 

p-

value 

Role 

limitation 

Emotional 

Yoga 

Group 
29.04±20.94 33 34.00 .00 28.05 

109.00 .003* 
Control 

Group 
-3.3±28.62 0.00 33.00 -33.00 16.74 

Vitality 

Yoga 

Group 
8.69±8.83 5.00 17.00 .00 29.70 

76.00 .000* 
Control 

Group 
-1.15±3.48 0.00 .00 -4.00 15.30 

Mental 

Health 

Yoga 

Group 
15±8.09 12.00 20.00 8.00 33.00 

10.00 .000* 
Control 

Group 
-5.7±9.56 0.00 .00 -8.50 12.43 

Social 

Functioning 

Yoga 

Group 
9 ±12.67 10.00 20.00 .00 26.63 

137.500 .019* 
Control 

Group 
3.15±10.48 0.00 3.75 .00 17.98 

Pain 

Yoga 

Group 
16.56±13.97 20 30.00 5.00 27.00 

130.000 .014* 
Control 

Group 
7.15±11.61 5.00 15.75 .00 17.65 

General 

Health 

Yoga 

Group 
7.60±11.36 .00 15.00 .00 23.75 

195.000 .372 
Control 

Group 
3.25±11.16 .00 12.50 .00 20.48 

Health 

Change 

Yoga 

Group 
30.43±28.15 25.00 50.00 25.00 28.00 

110.000 .002* 
Control 

Group 
3.75±24.70 0.00 25.00 .00 16.78 

*p-value < 0.05 is significant 

 

The table no. 46 shows that for comparing of the changes between the yoga and 

control groups at pre-test and at post 12 weeks test, the Mann-Whitney U test was conducted 

for HRQoL variables. The physical functioning of the yoga group changes score mean 

9.34±9.45, median 5.00, Q1=20.00, Q3=.00 and mean rank is 26.73. The control group 

changes score mean1.5 ±11.70, median 0.00, Q1=5.00, Q3=-8.75 and mean rank 17.89. The 

calculated U is =135.500, and the ‘p’=.019(p<0.05). 

In case of role limitation- of the yoga group changes score mean 22.82±21.20, median 

25.00, Q1= -50.00, Q3=.00 and mean rank is 28.73. The control group changes score mean -

6.25±26.74, median 0.00, Q1=18.75, Q3=-25.00 and mean rank 16.15. The calculated U is 

=95.500, and the ‘p’=.001(p<0.05). 
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In case of role limitation-emotional of the yoga group changes score mean 29.04± 

20.94, median 33.00, Q1=34.00, Q3=.00 and mean rank is 28.05. The control group changes 

score mean-3.3±28.62, median 0.00, Q1=33.00, Q3=-33.00 and mean rank 16.74. The 

calculated U is =109.000, and the ‘p’=.003(p<0.05). 

In case of vitality of the yoga group changes score mean 8.69 ±8.83, median 5.00, 

Q1=17.00, Q3=.00 and mean rank is 29.70. The control group changes score mean 1-1.15± 

3.48, median 0.00, Q1=.00, Q3=-4.00 and mean rank 15.30. The calculated U is =76.000, and 

the ‘p’=.000(p<0.05). 

In case of mental health of the yoga group changes score mean15±8.09, median 

12.00, Q1=20.00, Q3=8.00 and mean rank is 33.00. The control group changes score mean-

5.7±9.56, median 0.00, Q1=.00, Q3=-8.50 and mean rank 12.43. The calculated U is =10.000, 

and the ‘p’=.000(p<0.05). 

In case of social functioning of the yoga group changes score mean 9±12.67, median 

10.00, Q1=-20.00, Q3=.00 and mean rank is 26.30. The control group changes score 

mean3.15±10.48, median 0.00, Q1=3.75, Q3= -.00 and mean rank 17.98. The calculated U is 

=137.500, and the ‘p’=.019(p<0.05). 

In case of pain yoga of the yoga group changes score mean16.56±13.97, median 20, 

Q1=30.00, Q3=5.00 and mean rank is 27.00. The control group changes score mean 7.15 

±11.61, median 5, Q1=15.75, Q3=.00 and mean rank 17.65. The calculated U is =130.000, 

and the ‘p’=.014(p<0.05). 

In case of general health of the yoga group changes score mean 7.60 ±11.36, median 

0.00, Q1=-15.00, Q3=.00 and mean rank is 23.75. The control group changes score mean 

3.25±11.16, median 0.00, Q1=12.50, Q3=-.00 and mean rank 20.48. The calculated U is 

=195.000, and the ‘p’=.372(p>0.05). 

In case of health change of the yoga group changes score mean 30.43±28.15, median 

25.00, Q1=-50.00, Q3=25.00 and mean rank is 28.00. The control group changes score mean 

3.75±24.70, median 0.00, Q1=25.00, Q3=.00 and mean rank 16.78. The calculated U is 

=110.000, and the ‘p’=.002(p<0.05). 

So, the Null Hypothesis is accepted in general health and Null Hypothesis is 

rejected in other HRQoL variables i.e. physical functioning, role limitation-physical, role 

limitation-emotional, vitality, mental health, social functioning, pain and health change. The 

change scores means in the yoga group in physical functioning, role limitation-physical, role 
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limitation-emotional, vitality, mental health, social functioning, pain and health change are 

positively higher than the control group. 

 

p<0.05=Significant, NS=No Significant 

 

Fig. 103: Graphical representation of Comparison of the changes between the yoga and control groups at 

pre-test and at post 12 weeks test in HRQoL variables 

4.8. Comparison of the changes between the yoga and control groups at 

post 12 weeks and at post 24 week test: 

4.8.1 Disease Activity Index and Functional Index: 

H049: There exists no significant difference between yoga group and control group in 

changes score with respect to Disease Activity Index and Functional Index 

Table no.47: Comparison of the changes between the yoga and control groups at post 12 weeks and at 

post 24 weeks test in disease activity index and functional index 

Variables Groups 
Changes scores 

mean 
Median Q1 Q3 

Mean 

Rank 

Mann-

Whitney U 

p-

value 

BASDAI 

Yoga 

Group 
-1.26±1.75 -1.30 -.30 -1.90 23.80 

188.500 .312 
Control 

Group 
-0.86±1.30 -1.00 .80 -3.80 19.93 

BASFI 

Yoga 

Group 
-1.09±1.75 -1.10 .20 -1.80 21.37 

215.500 .724 
Control 

Group 
-1.09±2.01 -1.40 .57 -2.57 22.73 

p-value < 0.05 is significant 

 

9.34

22.82
29.04

8.69
15

9
16.56

7.6

30.43

1.5

-6.25 -3.3 -1.15
-5.7

3.15
7.15

3.25 3.75

-10

0

10

20

30

40

50

60

70

HRQoL Variables

Yoga Group Control Group

p<0.05p<0.05p<0.05p<0.05p<0.05p<0.05p<0.05 p<0.05



176 

 

The table no. 47 shows that for comparing of the changes between the yoga and control 

groups at post 12 weeks and at post 24 weeks test, the Mann-Whitney U test was conducted 

for disease activity index and functional index variables. The BASDAI of the yoga group 

changes score mean -1.26±1.75, median -1.30, Q1=-.30, Q3= -1.90 and mean rank is 23.80. 

The control group changes score mean -0.86±1.30, median -1.00, Q1=.80, Q3=-3.80 and 

mean rank 19.93. The calculated U is =188.500, and the ‘p’=.312 (p>0.05). BASFI of the 

yoga group changes score mean-1.09±1.75, median -1.10, Q1=.20, Q3=-1.80 and mean rank 

21.37. Control group changes score mean -1.09± 2.01, median -1.40, Q1=.57, Q3=-2.57 and 

mean rank 22.73. The calculated U is =215.500, and the ‘p’=.724 (p>0.05). Null Hypothesis 

is accepted in BASDAI and BASFI variables.  

 

                           NS=Not Significant 

Fig.104: Graphical representations of Comparison of the changes between the yoga and control groups at 

post 12 weeks and at post 24 weeks test in Disease Activity Index and Functional Index 

4.8.2 Inflammatory Markers Variables: 

H050: There exists no significant difference between yoga group and control group in 

changes score with respect of inflammatory markers variables 

Table no.48: Comparison of the changes between the yoga and control groups at post 12 weeks and at 

post 24 weeks test in Inflammatory Markers Variables 

Variables Groups 
Changes 

scores mean 
Median Q1 Q3 

Mean 

Rank 

Mann-

Whitney 

U 

p-

value 

ESR 

(mm/hr) 

Yoga Group -0.86± 19.50 -6.00 11.00 -12.00 20.93 

205.50 .551 Control 

Group 
-4.19 ± 17.77 -2.00 5.00 -21.25 23.23 

CRP 

(mg/L) 

Yoga Group -1.12± 15.02 .12 9.10 -13.29 19.48 

172.00 .158 Control 

Group 
-4.72 ±21.29 -2.00 2.60 -15.81 24.90 

p-value < 0.05 is significant 
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The table no. 48 shows that for comparing of the changes between the yoga and 

control groups at post 12 weeks and at post 24 weeks test, the Mann-Whitney U test was 

conducted for inflammatory markers variables. The ESR of the yoga group changes score 

mean -0.86± 19.50, median -6.00, Q1=11.00, Q3=-12 and mean rank is 20.93. The control 

group changes score mean -4.19±17.77, median -2.00, Q1=5.00, Q3=-21 and mean rank 

23.23. The calculated U is =205.500, and the ‘p’=.551 (p>0.05). In case of CRP, of the yoga 

group changes score mean -1.12±15.02, median .12, Q1=9.10, Q3= -13.29 and mean rank is 

19.48. The control group changes score mean -4.72 ±21.29, median -2.00, Q1=2.60, Q3=-

15.81 and mean rank 24.90. The calculated U is =172.000, and the ‘p’=.158 (p>0.05). So, the 

Null Hypothesis is accepted in ESR and CRP as Inflammatory Markers variables. 

  

   NS=Not Significant 

                                        Fig. 105                                                                           Fig. 106 

Fig. 105-106: Graphical representation Comparison of the changes between the yoga and control groups 

at post 12 weeks and at post 24 week test in nflammatory markers variables. 105) ESR; 106) CRP 

4.8.3 Blood Count Variables: 

H051: There exists no significant difference between yoga group and control group in 

changes score with respect of blood count variables. 

Table no.49: Comparison of the changes between the yoga and control groups at post 12 weeks and at 

post 24 weeks test in blood count variables 

Variables Groups 
Changes 

scores mean 
Median Q1 Q3 

Mean 

Rank 

Mann-

Whitney 

U 

p-

value 

Haemoglobin 

(g/dl) 

Yoga Group 0.53 ±1.35 .40 1.50 -.29 24.33 
183.50 .257 

Control Group -0.06 ±1.76 -.24 1.19 -1.12 19.98 

Total 

Leukocyte 

Count 

(thou/mm3) 

Yoga Group 0.73 ±2.21 .70 2.60 -.90 19.22 

166.00 .119 
Control Group -0.43 ±2.76 -.55 .85 -1.30 25.20 
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Variables Groups 
Changes 

scores mean 
Median Q1 Q3 

Mean 

Rank 

Mann-

Whitney 

U 

p-

value 

Segmented 

Neutrophils 

(%) 

Yoga Group -0.19 ±9.99 -.50 9.20 -9.90 21.17 

211.00 .644 
Control Group -1.72± 11.65 -1.00 5.37 -11.10 22.95 

Lymphocytes 

(%) 

Yoga Group 0.1± 7.44 -.40 6.70 -5.60 23.67 
191.50 .349 

Control Group 2.65± 9.53 1.35 7.80 -1.00 20.08 

Monocytes 

(%) 

Yoga Group 0.27 ±4.08 1.10 2.50 -2.20 21.52 
219.000 .789 

Control Group 0.18 ±3.03 -.55 3.17 -1.35 22.55 

Eosinophil 

(%) 

Yoga Group -0.06 ±3.59 .20 1.50 -2.80 20.52 
196.000 .408 

Control Group -1.13± 5.52 -.25 1.32 -5.09 23.70 

Basophils 

(%) 

Yoga Group 0.15 ±0.88 .000 .30 -.30 21.24 
212.500 .669 

Control Group 00 ±0.47 -.10 .35 -.30 22.88 

Platelet Count 

(thou/mm3) 

Yoga Group 3.39 ±39.52 .000 24.00 -28.00 21.22 
212.000 .661 

Control Group -22.65± 80.02 9.90 25.50 -98.00 22.90 

p-value < 0.05 is significant 

Table no. 49 shows that for comparing of the changes between the yoga and control 

groups at post 12 weeks and at post 24 weeks test, the Mann-Whitney U test was conducted 

for inflammatory markers variables. The Haemoglobin of the yoga group changes score mean 

0.53±1.35, median .40, Q1=1.50, Q3=-.29 and mean rank is 24.33. The control group 

changes score mean -0.06 ±1.76, median -.24, Q1=1.19, Q3= -1.12 and mean rank 19.98. The 

calculated U is =183.500, and the ‘p’=.257 (p>0.05).  

In case of total leukocyte count of the yoga group changes score mean 0.73 ±2.21, 

median .70, Q1=2.60, Q3=-.90 and mean rank is 19.22. The control group changes score 

mean -0.43 ±2.76, median -.55, Q1=.85, Q3=-1.30 and mean rank 25.20. The calculated U is 

=166.000, and the ‘p’=.119 (p>0.05).  

In case of segmented of the yoga group changes score mean -0.19 ±9.99, median -.50, 

Q1=9.20, Q3= -9.90 and mean rank is 21.17. The control group changes score mean -1.72± 

11.65, median -1.00, Q1=5.37, Q3=-11.10 and mean rank 22.95. The calculated U is 

=211.000, and the ‘p’=.644 (p>0.05).  

In case of lymphocytes of the yoga group changes score mean 0.1± 7.44, median -.40, 

Q1=6.70, Q3=-5.60 and mean rank is 23.67. The control group changes score mean 2.65± 

9.53, median 1.35, Q1=7.80, Q3=-1.00 and mean rank 20.08. The calculated U is =191.500, 

and the ‘p’=.349 (p>0.05).  

In case of monocytes count of the yoga group changes score mean 0.27±4.08, median 

1.10, Q1=2.50, Q3=-2.20 and mean rank is 21.52. The control group changes score mean 
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0.18 ±3.03, median -.55, Q1=3.17, Q3=-1.35 and mean rank 22.55. The calculated U is 

=219.000, and the ‘p’=.789 (p>0.05).  

In case of eosinophil of the yoga group changes score mean -0.06 ±3.59, median .20, 

Q1=1.50, Q3= -2.80 and mean rank is 20.52. The control group changes score mean -1.13± 

5.52, median -.25, Q1=1.32, Q3=-5.09 and mean rank 23.70. The calculated U is =196.000, 

and the ‘p’=.408 (p>0.05).  

In case of basophils of the yoga group changes score mean 0.15 ±0.88, median 0.00, 

Q1= .30, Q3=-.30 and mean rank is 21.24. The control group changes score mean .00±0.47; 

median -.10, Q1=.35, Q3=-.30 and mean rank 22.88. The calculated U is =212.500, and the 

‘p’=.669 (p>0.05).  

In case of platelet count of the yoga group changes score mean 3.39±39.52, median 

.00, Q1=24.00, Q3= -28.00 and mean rank is 21.22. The control group changes score mean-

22.65±80.02, median 9.90, Q1=25.50, Q3= 98 and mean rank 22.90. The calculated U is 

=212.000, and the ‘p’=.661 (p>0.05).  

 So, the Null Hypothesis is accepted in all blood count variables i.e. haemoglobin, 

total leukocyte count, segmented neutrophils, lymphocytes, monocytes, eosinophil, basophils 

and platelet count.  

 
Fig. 107 
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                  NS=Not Significant 

Fig. 109 

Fig. 107-109: Graphical representation of Comparison of the changes between the yoga and control 

groups at post 12 weeks and at post 24 weeks test in blood count variables. 107) Haemoglobin; 108) TLC 

and Platelet Count; 109) Differential Leukocyte Count 

4.8.4 General Health Variables: 

H052: There exists no significant difference between yoga group and control group in 

changes score with respect of general health variables 

Table no.50: Comparison of the changes between the yoga and control groups at post 12 weeks and at 

post 24 weeks test in general health variables 

Variables Groups Changes 

scores 

mean 

Median Q1 Q3 Mean Rank Mann-

Whitney 

U 

p-

value  

Systolic BP  

(mmHg) 

Yoga 

Group 

3.17± 22.19 6.00 18.00 -15.00 
19.98 

183.50 .257 

Control 

Group 

-6.35±23.85 .000 8.75 -12.50 
24.33 

Diastolic BP 

(mmHg) 

Yoga 

Group 

3.95 ±14.31 4.00 17.00 -4.00 
18.91 

159.00 .084 

Control 

Group 

-2.65±10.99 -3.50 6.75 -11.00 
25.55 

Resting Heart 

Rate 

(beats/minutes) 

Yoga 

Group 

3.08 ±17.42 7.00 17.00 -10.00 
22.02 

229.50 .990 

Control 

Group 

1.85± 20.42 -.50 20.75 -12.75 
21.98 

BMI 

(kg/m²) 

Yoga 

Group 

0.09± 4.84 2.20 3.60 -3.90 
22.83 

211.00 .644 

Control 

Group 

0.38 ±5.01 1.20 4.77 -2.82 
21.05 

p-value < 0.05 is significant 
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The table no. 50 shows that for comparing of the changes between the yoga and 

control groups at post 12 weeks and at post 24 weeks test, the Mann-Whitney U test was 

conducted for general health variables. The systolic blood pressure of the yoga group changes 

score mean3.17± 22.19, median 6.00, Q1=18.00, Q3=-15.00 and mean rank is 19.98. The 

control group changes score mean -6.35± 23.85, median 0.00, Q1=8.75, Q3=-12.50 and mean 

rank 24.33. The calculated U is =183.500, and the ‘p’=.257 (p>0.05).  

In case of diastolic blood pressure of the yoga group changes score mean 3.95 ±14.31, 

median 4.00, Q1=17.00, Q3=-4.00 and mean rank is 18.91. The control group changes score 

mean -2.65±10.99, median -3.50, Q1=6.75, Q3=-11.00 and mean rank 25.55. The calculated 

U is =159.000, and the ‘p’=.084 (p>0.05).  

In case of resting heart of the yoga group changes score mean 3.08±17.42, median 

7.00, Q1=17.00, Q3=-10.00 and mean rank is 22.02. The control group changes score 

mean1.85± 20.42, median -.50, Q1= 20.75, Q3=-12.75 and mean rank 21.98. The calculated 

U is =229.500, and the ‘p’=.990 (p>0.05).  

In case of body mass index of the yoga group changes score mean 0.09± 4.84, median 

2.20, Q1=3.60, Q3=-3.90 and mean rank is 22.83. The control group changes score mean 

0.38 ±5.01, median 1.20, Q1=4.77, Q3=-2.82 and mean rank 21.5. The calculated U is 

=211.000, and the ‘p’=.644 (p>0.05).  

So, the Null Hypothesis is accepted in all general health variables i.e. systolic blood 

pressure, diastolic blood pressure, resting heart rate and body mass index. 
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Fig. 111 

 

             NS=Not Significant 

Fig. 112 

Fig. 110-112: Graphical representation of Comparison of the changes between the yoga and control 

groups at post 12 weeks and at post 24 weeks test in general health variables. 110) Blood Pressure 111) 

Resting Heart Rate 112) BMI 

4.8.5 Psychological Variables: 

H053: There exists no significant difference between yoga group and control group in 

changes score with respect of psychological variables 

Table no.51: Comparison of the changes between the yoga and control groups at post 12 weeks and at 

post 24 week test in psychological variables 

Variables Groups 

Changes 

scores 

mean 

Median Q1 Q3 
Mean 

Rank 

Mann-

Whitney 

U 

p-

value 

Depression 

Yoga 

Group 

-1.47 

±2.27 
-2.00 1.00 -3.00 24.24 

178.500 .208 
Control 

Group 

-0.75± 

7.81 
.50 4.00 -5.00 19.43 

Fear 

Avoidance 

Yoga 

Group 

-1.60± 

2.06 
-2.00 1.00 -3.00 24.57 171.000 .149 
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Variables Groups 

Changes 

scores 

mean 

Median Q1 Q3 
Mean 

Rank 

Mann-

Whitney 

U 

p-

value 

Belief in 

Physical 

Activity 

Control 

Group 

-0.55± 

6.03 
.50 4.00 -5.00 19.05 

Fear 

Avoidance 

Belief in Work 

Activity 

Yoga 

Group 

-3.21± 

3.82 
-4.00 1.00 -6.00 23.37 

198.500 .440 
Control 

Group 

-2.26± 

5.65 
-4.00 1.50 -5.75 20.43 

Pain 

Catastrophizing 

Yoga 

Group 

-2.86± 

2.66 
-4.00 -1.00 -5.00 25.09 

159.000 .082 
Control 

Group 
-0.6±8.15 -.50 5.50 -4.75 18.45 

p-value < 0.05 is significant  

The table no. 51 shows that for comparing of the changes between the yoga and 

control groups at post 12 weeks and at post 24 weeks test, the Mann-Whitney U test was 

conducted for psychological variables. The depression of the yoga group changes score mean 

-1.47 ±2.27, median -2.00, Q1=1.00, Q3=-3.00 and mean rank is 24.24. The control group 

changes score mean-0.75± 7.81, median .50, Q1=4.00, Q3=-5.00 and mean rank 19.43. The 

calculated U is =178.500, and the ‘p’=.208(p>0.05).  

In case of Fear Avoidance Belief in Physical Activity of the yoga group changes score 

mean-1.60± 2.06, median -2.00, Q1=1.00, Q3=-3.00 and mean rank is 24.57. The control 

group changes score mean -0.55± 6.03; median .50, Q1=4, Q3=-5.00 and mean rank 19.05. 

The calculated U is =171.000, and the ‘p’=.149 (p>0.05).  

In case of Fear Avoidance Belief in Work Activity of the yoga group changes score 

mean -3.21±3.82, median -4.00, Q1=.00, Q3=-6.00 and mean rank is 23.37. The control 

group changes score mean -2.26±5.65, median -4.00, Q1=1.50, Q3=-5.75 and mean rank 

20.43. The calculated U is =198.500, and the ‘p’=.440 (p>0.05).  

In case of pain catastrophizing of the yoga group changes score mean -2.86± 2.66, 

median -4.00, Q1=-1.00, Q3=-5.00 and mean rank is 25.09. The control group changes score 

mean-0.6± 8.15, median -.50, Q1=5.50, Q3=-4.75 and mean rank 18.45. The calculated U is 

=159.000, and the ‘p’=.082 (p>0.05).  

So, the Null Hypothesis is accepted in all psychological variables i.e. depression, 

Fear Avoidance Belief in Physical Activity, Fear Avoidance Belief in Work Activity and pain 

catastrophizing. 



184 

 

 
                  NS=Not Significant 

 

Fig. 113: Graphical representation of Comparison of the changes between the yoga and control groups at 

post 12 weeks and at post 24 weeks test in psychological variables 

4.8.6 HRQoL Variables: 

H054: There exists no significant difference between yoga group and control group in 

changes score with respect of HRQoL variables 

Table no.52: Comparison of the changes between the yoga and control groups at post 12 weeks and at 

post 24 weeks test in HRQoL variables 

Variables Groups 

Changes 

scores 

mean 

Median Q1 Q3 
Mean 

Rank 

Mann-

Whitney 

U 

p-

value 

Physical 

Functioning 

Yoga 

Group 
1.30± 8.28 .000 5.00 -5.00 23.53 

199.50 .448 
Control 

Group 
-1.5 ±11.59 .000 8.75 -10.00 20.67 

Role 

limitation-

Physical 

Yoga 

Group 
3.26± 11.44 .000 .00 .00 23.61 

193.00 .311 
Control 

Group 
9± 23.54 .000 25.00 .00 20.15 

Role 

limitation-

Emotional 

Yoga 

Group 
2.91 ±13.86 .000 .00 .00 22.98 

207.50 .519 
Control 

Group 
10.5 ±32.89 .000 34.00 .00 20.88 

Vitality 

Yoga 

Group 
3.78± 5.71 .000 10.00 .00 20.83 

203.00 .502 
Control 

Group 
2.4± 7.32 .50 6.50 -4.50 23.35 

Mental 

Health 

Yoga 

Group 
5.30± 4.93 4.00 8.00 .00 22.39 

221.00 .825 
Control 

Group 
7.1 ±11 4.00 11.50 .00 21.55 

Social 

Functioning 

Yoga 

Group 
2.82± 5.39 .000 5.00 .00 20.72 200.500 .459 
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Variables Groups 

Changes 

scores 

mean 

Median Q1 Q3 
Mean 

Rank 

Mann-

Whitney 

U 

p-

value 

Control 

Group 
0.75± 12.89 .000 10.00 -5.00 23.48 

Pain 

Yoga 

Group 
4.73± 6.44 5.00 9.00 .00 24.72 

167.500 .124 
Control 

Group 
8.7± 12.80 10.00 20.00 .50 18.88 

General 

Health 

Yoga 

Group 
5.65± 8.29 .000 10.00 .00 19.78 

179.000 .193 
Control 

Group 
2.5 ±10.45 .000 10.00 -3.75 24.55 

Health 

Change 

Yoga 

Group 
8.6±932.51 .000 25.00 .00 21.46 

217.500 .750 
Control 

Group 
3.75 ±31.70 12.50 25.00 -25.00 22.63 

p-value < 0.05 is significant 

The table no. 52 shows that for comparing of the changes between the yoga and 

control groups at post 12 weeks and at post 12 weeks test, the Mann-Whitney U test was 

conducted for HRQoL variables. The physical functioning of the yoga group changes score 

mean 1.30± 8.28, median .000, Q1=5.00, Q3=-5.00 and mean rank is 25.53. The control 

group changes score mean -1.5 ±11.59, median .000, Q1=8.75, Q3=-10.00 and mean rank 

20.67. The calculated U is =199.500, and the ‘p’=.448(p>0.05).  

In case of role limitation- physical of the yoga group changes score mean 3.26±11.44, 

median .000, Q1=.00, Q3=.00 and mean rank is 23.61. The control group changes score mean 

-9±23.54, median .000, Q1= 25.00, Q3= .00 and mean rank 20.15. The calculated U is 

=193.000, and the ‘p’=.311(p<0.05).  

In case of role limitation-emotional of the yoga group changes score mean 2.91 

±13.86, median .000, Q1=.00, Q3=.00 and mean rank is 22.98. The control group changes 

score mean10.5±32.89, median .000, Q1=34.00, Q3=.00 and mean rank 20.88. The calculated 

U is =207.500, and the ‘p’=.519(p<0.05).  

In case of vitality of the yoga group changes score mean 3.78±5.71, median .000, Q1= 

10.00, Q3=.00 and mean rank is 20.83. The control group changes score mean 2.4±7.32, 

median .50, Q1=6.50, Q3=-4.50 and mean rank 23.35. The calculated U is =203.000, and the 

‘p’=.502(p>0.05).  

In case of mental health of the yoga group changes score mean 5.30±4.93, median 

4.00, Q1=8.00, Q3=.00 and mean rank is 22.39. The control group changes score mean 7.1 

±11, median 4.00, Q1=11.50, Q3=.00 and mean rank 21.55. The calculated U is =221.000, 

and the ‘p’=.825(p>0.05).  
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In case of social functioning of the yoga group changes score mean 2.82±5.39, 

median .000, Q1=5.00, Q3=.00 and mean rank is 20.72. The control group changes score 

mean 0.75±12.89, median .000, Q1=10.00, Q3=-5.00 and mean rank 23.48. The calculated U 

is =200.500, and the ‘p’=.459(p>0.05).  

In case of pain yoga of the yoga group changes score mean 4.73±6.44, median 5.00, 

Q1=9.00, Q3=.00 and mean rank is 24.72. The control group changes score mean 8.7±12.80, 

median 10.00, Q1=20.00, Q3=.05 and mean rank 18.88. The calculated U is =167.500, and 

the ‘p’=.124 (p>0.05).  

In case of general health of the yoga group changes score mean 5.65±8.29, median 

.000, Q1= 10.00, Q3= .00 and mean rank is 19.78. The control group changes score mean 2.5 

±10.45, median .000, Q1=10.00, Q3=-375 and mean rank 24.55. The calculated U is 

=179.000, and the ‘p’=.193(p>0.05).  

In case of health change of the yoga group changes score mean 8.6±32.51, median 

.000, Q1=25.00, Q3= .00 and mean rank is 21.46. The control group changes score mean 3.75 

±31.70, median 12.50, Q1=25.00, Q3=-25 .00 and mean rank 22.63. The calculated U is 

=217.500, and the ‘p’=.750(p>0.05).  

So, the Null Hypothesis is accepted in all HRQoL variables i.e. physical functioning, 

role limitation-physical, role limitation-emotional, vitality, mental health, social functioning, 

pain, general health and health change.  

 
   NS=Not Significant 

Fig. 114: Graphical representation of Comparison of the changes between the yoga and control groups at 

post 12 weeks and at post 24 weeks test in HRQoL variables 
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4.9. Comparative Changes of Pre-Test, Post-12 Weeks and Post-24 Weeks 

4.9.1 Disease Activity Index and Functional Index: 

Table no.53: Comparative changes of pre-test, post 12 weeks and post 24 weeks in Disease Activity Index 

and Functional Index variables of Yoga and Control Group 

 

   

Fig. 115                                                                     Fig. 116 

Fig. 115-116: Graphical representation of comparative changes of pre-test, post 12 weeks and post 24 

weeks in Disease Activity Index and Functional Index variables of yoga and control Group. 131) 

BASDAI; 132) BASFI 

4.9.2 Inflammatory Markers Variables: 

Table no. 54: Comparative changes of pre-test, post 12 weeks and post 24 weeks in Inflammatory 

Markers variables of Yoga and Control Group 

Variables Groups Mean 

Pre test  Post 12 weeks Post 24 weeks 

ESR 

(mm/hr) 

Yoga Group 36.17±17.52 19.56 ± 11.82 18.69  ±14.72 

Control Group 39.75±10.56 34.55  ±9.17 30.36  ±13.99 

CRP 

(mg/L) 

Yoga Group 11.98±13.45 8.99  ±10.04 7.87 ± 9.53 

Control Group 24.01±24.91 23.09 ± 9.99 18.37  ±17.93 

TNF-alpha 

(ng/L) 

Yoga Group 155.37±64.94 104.24± 19.53 - 

Control Group 159.60 ±71.66 156.33 ±52.88 - 

Cortisol 

(μg/dL) 

Yoga Group 8.49±4.06 7.81± 2.86 - 

Control Group 9.96±4.81 8.25± 2.21 - 
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Variables 

 

 

Groups 

Mean 

Pre-test Post 12 weeks  Post 24 weeks 

BASDAI Yoga Group 6.57±1.36 3.26  ±1.51 2  ±0.95 

Control Group 6.69±1.35 5.58  ±1.26 4.72  ±2.23 

BASFI Yoga Group 6.65±1.41 3.75 ± 1.47 2.66  ±1.11 

Control Group 6.97±1.62 6.07 ± 1.50 4.98  ±1.58 
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Fig. 117                                                                  Fig. 118 

   

Fig. 119                                                                   Fig. 120 

Fig. 117-120: Graphical representation of comparative changes of pre-test, post 12 weeks and post 24 

weeks inflammatory marker variables of yoga and control Group. 117) ESR; 118) CRP; 119) TNF-alpha 

120) Serum Cortisol 

4.9.3 Blood Count variables: 

Table no.55: Comparative changes of pre-test, post 12 weeks and post 24 weeks in Blood Count variables 

of Yoga and Control Group 

Variables Groups 
Mean 

Pre test Post 12 weeks Post 24 weeks 

Haemoglobin 

(g/dl) 

Yoga Group 13.36 ±1.41 12.97  ±1.15 13.51 ± 1 

Control Group 13.01±1.09 12.83  ±1.39 12.76  ±1.83 

Total Leukocyte 

Count 

(thou/mm3) 

Yoga Group 7.56 ±2.19 6.41  ±1.41 7.15 ± 1.67 

Control Group 8.43±2.53 8.44 ± 2.34 8.01 ± 1.81 

Segmented 

Neutrophils 

(%) 

Yoga Group 63.80±9.74 63.88 ± 7.31 63.69 ± 8.77 

Control Group 64.15±7.55 64.35  ±7.54 62.63 ± 7.47 

Lymphocytes 

(%) 

Yoga Group 25.2±7.69 26.14 ± 5.85 26.03 ± 7.17 

Control Group 24.03±6.46 24.7 ± 5.89 27.35 ± 6.39 
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Variables Groups 
Mean 

Pre test Post 12 weeks Post 24 weeks 

Monocytes 

(%) 

Yoga Group 6.76 ±1.97 5.90 ± 2.06 6.17  ±2.97 

Control Group 6.51±3.01 6.36  ± 1.56 6.54 ± 2.50 

Eosinophil 

(%) 

Yoga Group 3.59 ±3.26 3.50  ±2.93 3.44 ± 2.64 

Control Group 4.85 ±3.99 3.82  ±3.88 2.69  ±3.04 

Basophils 

(%) 

Yoga Group 0.63 ±0.30 .50  ±0.32 0.70 ± 0.75 

Control Group 0.62±0.37 0.59  ±037 0.59 ± 0.24 

Platelet Count 

(thou/mm3) 

Yoga Group 187.69±47.25 178.26  ±24.52 181.65 ± 32.93 

Control Group 226.3±91.54 246.95  ± 7.67 224.3  ±63.28 

 

   

Fig. 121                                                                   Fig. 122 

   

Fig. 123                                                                       Fig. 124 
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Fig. 125                                                               Fig. 126 

   

Fig. 127                                                                   Fig. 128 

Fig. 121-128: Graphical representation of comparative changes of pre-test, post 12 weeks and post 24 

weeks in blood count variables of yoga and control Group. 121) Haemoglobin; 122) Total Leukocyte 

Count; 123) Segmented Neutrophils; 124) Lymphocyte; 125) Monocyte; 126) Eosinophil; 127) Basophils; 

128) Platelet Count 

4.9.4 General Health Variables: 

Table no. 56: Comparative changes of pre-test, post 12 weeks and post 24 weeks in General Health 

variables of Yoga and Control Group 

Variables Groups 
Mean 

Pre test Post 12 weeks Post 24 weeks 

Systolic BP 

(mmHg) 

Yoga Group 116.47±  13.1 110.21  ±12.87 113.39  ±16.46 

Control Group 117.25 ± 9.26 109.8 ± 10.91 103.45  ±23.91 

Diastolic BP 

(mmHg) 

Yoga Group 75.47 ± 9.82 69.52 ± 8.34 73.47  ±11.11 

Control Group 76.5 ± 7.59 73.15 ± 8.79 70.5  ±7.60 

Resting Heart Rate 

(beats/minutes) 

Yoga Group 79.30±  10.90 76.65 ± 9.74 79.73  ±11.77 

Control Group 83.4 ± 14 81.5  ±15.82 83.35  ±11.51 

BMI 

(kg/m²) 

Yoga Group 22.84± 3.58 22.52 ± 3.28 22.61  ±3.05 

Control Group 22.14±  3.41 22.46  ±3.27 22.84  ±3.43 
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Fig. 129                                                                   Fig. 130 

   

Fig. 131                                                               Fig. 132 

Fig. 129-132: Graphical representation of comparative changes of pre-test, post 12 weeks and post 24 

weeks in General Health variables of Yoga and Control Group. 129) Systolic Blood Pressure; 130) 

Diastolic Blood Pressure; 131) Resting Heart Rate; 132) BMI 

4.9.5 Psychological Variables: 

Table no. 57: Comparative changes of pre-test, post 12 weeks and post 24 weeks in Psychological variables of Yoga 

and Control Group 

Variables Groups 
Mean 

Pre test Post 12 weeks Post 24 weeks 

Depression 
Yoga Group 21.13±6.33 14.30  ±5.41 12.82  ±3.65 

Control Group 20.5 ±5.84 21.75  ±6.47 21 ± 6.17 

Fear Avoidance 

Belief in 

Physical Activity 

Yoga Group 17.43±3.69 13.52 ± 4.67 11.91  ±4.11 

Control Group 17.65±3.78 18.9  ±3.52 18.35 ± 3.60 

Fear Avoidance 

Belief in Work 

Activity 

Yoga Group 34.34 ±4.32 25.13  ±7.92 21.91 ± 6.45 

Control Group 34.75±3.30 33.4  ±3.48 30.8 ± 4.37 

Pain 

Catastrophizing 

Yoga Group 22.69 ±5.08 19.69  ±7.03 16.82 ± 6.24 

Control Group 23.85±5.08 27.65  ±5.85 27.05 ± 5.39 
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Fig. 133                                                                   Fig. 134 

   

Fig. 135                                                                 Fig. 136 

Fig. 133-136: Graphical representation of comparative changes of pre-test, post 12 weeks and post 24 

weeks in psychological variables of yoga and control group. 149) Depression; 150) Fear Avoidance Belief 

in Physical Activity; 151) Fear Avoidance Belief in Work Activity; 152) Pain Catastrophizing 

4.9.6 HRQoL Variables: 

Table no. 58: Comparative changes of pre-test, post 12 weeks and post 24 weeks in 

HRQoL variables of Yoga and Control Group 

Variables Groups 
Mean 

Pre test Post 12 weeks Post 24 weeks 

Physical 

Functioning 

Yoga Group 68.47±7.89 77.82  ±10.09 79.13 ± 10.40 

Control Group 65.75±9.49 67.25 ± 7.15 65.75 ± 9.90 

Role limitation-

Physical 

Yoga Group 60.86±16.55 83.69  ±14.31 86.95  ±14.82 

Control Group 57.5 ±21.61 51.25  ±15.12 60.24 ± 12.40 
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Variables Groups 
Mean 

Pre test Post 12 weeks Post 24 weeks 

Role limitation-

Emotional 

Yoga Group 56.56±21.40 85.60 ± 19.58 88.52 ± 16.07 

Control Group 55 ±22.59 51.7 ± 27.68 61.75 ± 22.53 

Vitality 
Yoga Group 53.56±6.18 62.26  ±6.83 66.07 ± 4.63 

Control Group 54.35±5.44 53.2  ±5.73 56.6 ± 6.79 

Mental Health 
Yoga Group 44.52±6.52 59.52  ±5.60 64.82 ± 5.29 

Control Group 47.7±6.39 44.2 ± 6.92 51.3  ±8.61 

Social 

Functioning 

Yoga Group 72.52±12.80 81.52 ± 10.04 84.34 ± 8.82 

Control Group 69±11.65 72.15  ±11.32 72.9 ± 7.38 

Pain 
Yoga Group 51±7.70 67.56  ±11.38 72.30 ± 7.85 

Control Group 45.3±9.18 52.45 ± 9.17 61.15 ± 8.75 

General Health 
Yoga Group 60±9.53 67.60 ± 10.85 73.26 ± 7.77 

Control Group 58 ±10.56 61.25 ± 9.85 63.75 ± 7.58 

Health Change 
Yoga Group 34.78±12.47 65.12 ± 26.90 73.91  ±23.20 

Control Group 43.75±17.90 47.5  ±17.95 51.25 ± 27.47 
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Fig. 140 

 

Fig. 141 

 

Fig. 142 

 

Fig. 143 
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Fig. 144                                                                      Fig. 145 

Fig. 137-145: Graphical representation of comparative changes of pre-test, post 12 weeks and post 24 

weeks in HRQoL variables of yoga and control group. 137) Physical Functioning 138) Role Limitation-

Physical 139) Role Limitation-Emotional 140) Vitality 141) Mental Health 142) Social Functioning 143) 

Pain 144) General Health 145) Health Change 
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CHAPTER-V 

DISCUSSIONS 

 

The outcomes of the study shows that the useful effects of yoga on selected disease activity, 

functional limitation, inflammatory markers, psychological and HRQoL variables in patients 

with AS. 

Based on a review of past literature, yoga is a comprehensive technique that is 

affordable and widely used as a complementary treatment for a variety of health-related 

issues and similar / slightly different results have been obtained in those studies. 

5.1 Discussion on Disease Activity and Functional Index: 

The result of the disease activity and Functional Index (BASDAI, BASFI) shows that 

significant differences were found between the yoga group and the control group in disease 

activity at 12 weeks as well as at 24 weeks. Within group comparison, significant differences 

were found between the pre-test and post-test at 12 weeks, post-12 weeks, and post-24 weeks 

in the yoga group and also in the control group. Significant differences were found between 

the yoga and control groups in the change score from pre-test to post-test at 12 weeks, but no 

significant difference was found from post-test to post-24 weeks. 

The results of the present study show that yoga practice groups significantly improved 

disease activity and functional activity scores compared to the control group. The present 

study results found similarities to earlier studies-the practice of yogasana (postures) increases 

spinal flexibility (Singphow et al., 2022; Lee et al., 2014), muscle suppleness, the core 

strength of the muscles (Colgrove et al., 2019), and reduces pain, disability, fatigue, stiffness 

and awareness on the proper posture (Evans, 2013; Nagarathna, 2012). Yoga rehabilitation is 

effective in functional anatomy, pain relief, and reducing fatigue and swelling as a 16-week 

treatment for patients with chronic musculoskeletal pain (Sharma et al., 2019). An integrated 

approach to yoga therapy is better at reducing pain, morning stiffness, and functional 

mobility (Ebnezar, 2012; Chawla, 2015; Kan, 2016). Enhancements of core muscle strength, 

endurance and spinal mobility might have had a reciprocal effect, lowering functional 

restrictions in day-to-day activities. Stretching and strengthening of the muscles in the back, 

abdomen, and buttocks mainly focuses in exercise to treat ankylosing spondylitis. 

Specifically backbends improve the strength of these muscles and enhance the thoracic spine, 
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sacrum, and shoulder girdle's range of motion. Yoga postures are also following these 

principles with additional synchronisation of movements. Couple of studies reported that tele-

rehabilitation based yoga improves disease activity and functional index scores over 8 weeks 

of yoga practice which directly supports the present study findings (Acar et al., 2023; Singh, 

2023). 

In this study, significant differences were found in the yoga group because selected 

yogic postures (asanas), shuskma vayama (loosening movements of joints), and surya 

namaskar (modified sun salutation) primarily target the spine and their associated joints, 

which improve mobility of the joint, maintain the proper alignment of the muscles, increase 

strength, stretch the muscles by increasing circulation of blood, reduce stiffness and 

tenderness of the joint and muscles, and down-regulate pain. Yoga asana, pranayama and 

meditation alleviate pain sensation. Longer slow comfortable stretch of asana, deep breathing 

and deep relaxation reduce pain perception by encouraging cognitive detachment, which 

lessens the affective component of pain sensitivity and improves interoception. 

In present study shows that along with yoga group, control group also significantly 

improved in BASDAI and BASFI but not significance in psychological parameters and 

quality of life due to the control group were receiving physiatrics care recommended by 

physical medicine and rehabilitation (PMR) was mainly targeted to revive body functions, 

including spinal mobility, fatigue, joint pain/swelling, morning stiffness physical discomfort 

and bodily pain and overlooked the mental state of AS patients. The improvement in yoga 

group was higher. The reasons could be, the components of yoga more focused on mental 

care and motivation along with body function. Yoga works from the psyche level to the 

somatic level which includes different postures, breathing techniques, mindfulness, 

relaxation, and deals with lifestyle management skills. Yoga induces parasympathetic 

nervous activity that helps regulate the HPA axis for the production of stress hormones. It 

also inhibits the action of the hypoactive GABA system, which is associated with threat 

perception, emotional regulation, and the secretion of stress hormones, control of stress 

hormones, decreases pro-inflammatory cytokines while increasing anti-inflammatory 

cytokines. According to the results, in terms of improvement in physical aspects, it is not 

clear yoga is better than exercise, needs to be checked in future studies. 
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5.2 Discussion on Inflammatory Markers Variables: 

The result of the inflammatory marker variables shows a significant difference between the 

yoga group and the control group at post-12 weeks in the inflammatory marker variables as 

well as at post-24 weeks. Within group comparisons, a significant difference was found 

between pre-test and post-test 12 weeks in the yoga group with respect to ESR, CRP, and 

TNF-alpha, but no significant difference was found in serum cortisol in the yoga group. No 

significant difference was found in the control group pre-test and post-test at 12 weeks in all 

inflammatory marker variables. No significant difference was found between post-12 weeks 

and post-24 weeks in both groups. Significant differences were found between the yoga 

group and the control group in the changes in the pre-test to post-test scores with respect to 

ESR, CRP, and TNF alpha. No significant difference was found between the yoga group and 

the control group in the change in score from 12 weeks to 24 weeks with respect to 

inflammatory marker variables. 

It is observed that yoga practice groups shows significant improvements in 

inflammatory markers, i.e., C-reactive protein (CRP), erythrocyte sediment rate (ESR), and 

TNF-alpha, but control groups showed no significant improvements in C-reactive protein 

(CRP) and erythrocyte sediment rate (ESR). Earlier literature found that yoga exercise can 

help lessen inflammation and progress the range of motion in musculoskeletal illnesses by 

lowering of the nuclear factor κ β. (Singh et al., 2021). Similarly C-reactive protein (CRP) 

was reduced in a 14-week-designed yoga practice found in a case study (Satyendra Kumar 

Singh et al., 2022) that directly supports the findings. Regular yoga emphasizes the 

importance of natural healing measures to limit inflammation (Chawla et al., 2015). Yoga 

associated lifestyle involvement seems to be an extremely promising substitute modalities 

that favourably alters inflammatory markers (Shete et al., 2017). Systematic yogic relaxation 

positively decreases the level of ESR in male and female subjects (Kumar, 2012). A three-

month yoga program implemented on healthy people in the age range of 20–35 years 

decreased total leucocyte count and ESR after practicing yoga. It can be recommended as a 

combined therapy in various clinical conditions (Geetanjali, 2013). According to a dissimilar 

study, industrial workers who practice yoga for 12 weeks have an elevation in anti-

inflammatory cytokines and a reduction in pro-inflammatory cytokines (Rajbhoj, 2015). 

When diseases are associated with classical inflammatory markers, such C-reactive protein 

(CRP), and certain cytokine parameters, including IL-1β, IL-6, TNF-α, and INF-γ, yoga can 

be utilized as adjuvant therapy (Estevao, 2022).Physical activity reduces inflammation 
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through endothelial function that reduces the peripheral inflammation associated with 

endothelial dysfunction. Exercise also improves endothelial function by preserving nitric acid 

availability (Adamopoulus et al., 2002). Ten days of yoga associate lifestyle involvement 

condensed the indicators of stress (cortisol) and inflammatory markers in patients with 

chronic inflammatory diseases (Yadav, 2012). Disease activity significantly decreased after 

12 weeks of yoga practice, as did IL-1α, IL-6, TNF-α, and cortisol (Ganesan et al., 2020). 

Physical activity increases antioxidant defence, which reduces LDL and prevents 

inflammation (Powers et al., 1999; Berliner et al., 1995).The present results are consistent 

with the outcomes of earlier investigations that indicated reductions in inflammatory 

indicators. 

According to the above results on CRP, ESR and TNF-alpha the yoga group is 

expressively better than the control group because yoga is a compact package of stimulation 

and relaxation that activates parasympathetic nerve activity and decreases sympathetic nerve 

activity, which may reduce inflammation, particularly pro-inflammatory parameters. 

Synchronization of postures, control of breathing, and concentration of mind induce anti-

inflammatory parameters. Along with a yogic lifestyle, it may have increased the beneficial 

impact on inflammation. In the present study, the morning serum cortisol level found no 

significant decrease because it may have affected the collection time of the sample. The study 

faced limitations to the early morning reports of the patients due to the distance from the 

hospital to the patients' houses, an average of 50 km. That is why exclude to measure 

morning cortisol at 24 weeks. 

Previously, the yoga interventions of 3 months (Singh, J et al., 2023) and 8 weeks 

(Acar et al., 2023) on AS patients were found to improve disease activity, functional activity, 

anxiety, and quality of life. Both studies have no records of following up after the 

intervention. Along with both studies, no such effect was reported on the inflammatory 

markers of AS patients, which is very important for management in AS. In this present study, 

the investigators conducted long-term intervention up to 24 weeks and found a significant 

reduction in inflammatory marker parameters such as CRP, ESR, and TNF-alpha. 

5.3 Discussion on Blood Count Variables: 

The result of blood count variables shows that at 12 weeks, a significant difference was found 

between the yoga group and the control group in total leukocyte count and platelet count 

variables, but insignificant difference was found in haemoglobin, segmented neutrophils, 
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lymphocytes, monocytes, eosinophil, and basophils variables. Significant difference was 

found between the yoga group and the control group in haemoglobin and platelet count, but 

insignificant difference was found in the case of total leukocyte count, segmented 

neutrophils, lymphocytes, monocytes, eosinophil, and basophils at 24 weeks. Within the 

group, except haemoglobin, no significant difference was found in other blood count 

variables between pre-test and post-test 12 weeks in the yoga group. In the control group, no 

significant difference was found between pre-test and post-test 12 weeks in all blood count 

variables. Insignificant difference was found between post-12 weeks and post-24 weeks with 

respect to blood count variables in both groups. A significant difference was found between 

the yoga group and the control group in the changes in the pre-test to post-test scores only in 

haemoglobin. And there were insignificant differences in changes from 12 weeks to 24 

weeks. 

One study reported that significant increase haemoglobin percentage and platelet 

count but WBC profile did not significantly change following a 90-day yoga program 

(Sharma et al. 2016; Banerjee, et al. 2019). The results support present study findings. 

Another study found that over the course of the six weeks, sudarshan kriya and pranayama 

were shown to increase neutrophils, platelet counts, mean cell volume (MCV), packed cell 

volume (PCV), and decreased lymphocyte count but haemoglobin and red blood cell 

parameters were unchanged  (Subramanian, 2012).  Yadav et al. (2010) reported the 

experimental group displayed a significantly decrease in albumin levels and an increase in 

haemoglobin and ESR but no significant found in platelet count which supports present study 

results. Research on a few particular yoga poses was shown to have no impact on the 

parameters related to haematological health. WBC count was decline due to hypoxia in the 

period of yoga exercise which raises erythroied series in bone marrow. According to a 

different method, yoga may transit WBCs while they are at rest and reduce a number of 

cytokines that are involved in leucopoiesis (vyas et al., 2002). Another study reported 

significant increase of red blood cells in yoga group (Sheetal & Manohar, 2015) but WBC 

counted more in control group (Rayat & Paul, 2018). In this study haemoglobin significantly 

higher in yoga group at 24 weeks in compare to control group and significant reduction was 

found in leukocytes count at 12 weeks. These findings are in accordance with (Agnihotri et 

al., 2014). In case within comparison pre-test to post 12 weeks shows that the yoga group 

significantly reduce haemoglobin. 
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In case haemoglobin count yoga practices group significantly reduce it may 

deficiency of minerals in diet in that period but haemoglobin increases but not significantly at 

24 weeks. Most of the studies reported platelet count increase due to yoga practice but 

present study contrary to previous studies results, need to further investigation with larger 

samples in all blood count variables for better results. 

5.4 Discussion on General Health Variables: 

The results of the general health variables shows that no significant difference was found 

between the yoga group and the control group in all general health variables at 12 weeks, the 

same as at 24 weeks. Within group comparison, a significant difference was found between 

the pre-test and post-test 12 weeks in the yoga group with respect to systolic BP, diastolic BP, 

and BMI, but no significant difference was found in heart rate. In the control group, a 

significant difference was found between pre-test and post-test 12 weeks in systolic BP and 

diastolic BP, but no significant difference was found in heart rate or BMI. No significant 

difference was found between post-12 weeks and post-24 weeks in both groups. In the 

change score comparison, pre-test to post-12-week BMI found a significant difference, but 

insignificant difference was found in the rest of the general health variables. Insignificant 

difference was found between the yoga group and the control group in the change score from 

12 weeks to 24 weeks with respect to all general health variables. 

It was observed that yoga practices groups showed significant decrease in resting 

systolic blood pressure, resting diastolic blood pressure and BMI compare 12 weeks to pre-

test whereas resting heart rate shows no significant improvement and results also showed that 

significant decrease in systolic blood pressure, diastolic blood pressure in control group but 

no significant improvement in resting heart rate and BMI. As compared to changes score 

between yoga and control group found significant changes in BMI but insignificant changes 

in systolic blood pressure, diastolic blood pressure and resting heart. Similar results found in 

a study of two-week residential yoga intervention found that the post scores of systolic blood 

pressure significantly lower and insignificant changes heart rate, diastolic blood pressure 

(Singh et al., 2021). Another study reported asana, which may lessen fat deposits in adipose 

tissue, and systolic and diastolic blood pressures were noticeably let down in people who 

practiced yoga for a 30-day period (Chauhan et al., 2017; Telles et al., 2010). Krishna et al., 

2014 reported that yoga therapy group significant decrease in blood pressure and heart rate. 



202 

 

Yoga helps cleansing the vein and arteries by doing Kriya yoga and pranayama that 

may cause of reduce blood pressure. Asana, pranayama, and meditation practice have an 

effect on the parasympathetic and sympathetic nervous systems, which can affect heart rate 

and blood pressure. Rigorous practices of different postures particularly suryanamaskar, back 

bending poses and kapalbhati kriya helps to burn the fat components of the body that may 

reason behind reduce BMI in yoga group in this study. 

5.5 Discussion on Psychological Variables: 

The result of psychological variables shows that a significant difference was found between 

the yoga group and the control group at 12 weeks as well as 24 weeks. Within group 

comparison, significant differences were found between pre-test and post-12 weeks as well as 

post-12 and post-24 weeks in the yoga group, but no significant difference was found in the 

control group, neither between pre-test and post-12 weeks nor between post-12 and post-24 

weeks. Significant differences were found between the yoga group and the control group in 

the changes in the score of the pre-test to the post-test at 12 weeks, but no significant changes 

were found from the post-test at 24 weeks with respect to all psychological variables. 

The current outcomes of the study similar to following studies effects of 8 week tele-

yoga significantly improvements in sleep quality, depression, anxiety, stress (Acar et al., 

2022). Similar results were found in a case study that suggested consistent yoga practice, 

when followed according to a predetermined regimen, would have a highly good 

psychological impact on ankylosing spondylitis patients (Satyendra S.K. et al., 2022). Several 

studies are also supported present study results, practice of yoga have positive psychological 

effects mostly in the parts of anxiety (Cramer, 2018; Hofmann, 2016) depression (Kinser 

et al., 2012; Smith et al., 2007). Another study also clinched with present study documented 

that regular yoga practices were associated with in changes in self-efficacy, fear avoidance 

belief, catastrophizing thought as well as positive set up coping strategy against pain among 

low-income, racially diverse adults (Marshall et al., 2022). Patients under pain 

catastrophizing   showed higher levels of pain intensity, more negative emotions related to 

their pain, and increased psychological anguish (Severeijns et al., 2001; Taub et al., 2017; 

Suso-Ribera et al., 2017; Parr et al., 2012). Through interception and proprioceptive 

integration, yoga improves positive body awareness, which lowers the anticipation of pain 

and, thus, lowers the sensitivity to it. It is possible to lessen the catastrophizing that comes 

with pain and the reluctance to move, which helps break the cycle of pain reinforcement 
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(Chopra et al., 2023). Yoga is useful tool for a pain coping strategies such as positive 

thinking and proper relaxation (Curtis et al. 2011; Carson et al. 2010). 

Yoga is body-mind medicine. The ultimate goal of yoga is to realize the self through 

the control of the mind. Eight-limb of yoga suggests how to achieve the goal of happiness. 

Asana, pranayama, and meditation are ways of controlling the mind. These three components 

of yoga reduce catastrophe activities of the mind through the control of the hypothalamic 

pituitary adrenal axis, the hypothalamic pituitary gonadal axis, and the sympathetic adrenal 

medullary system, which are directly related to the immune system. In this study, these three 

components were systematically implemented for the patients, which may change their 

psychological state and help them cope with the disease. 

5.6 Discussion on HRQoL Variables: 

The result of the health-related quality of life (HRQoL) domains shows that a significant 

difference was found between the yoga group and the control group at 12 weeks and the same 

at 24 weeks. Within group comparison, a significant difference was found between the pre-

test and post-test 12 weeks in the yoga group with respect to all HRQoL domains. A 

significant difference was found between post-12 weeks and post-24 weeks in vitality, mental 

health, social functioning, pain, and general health domains of HRQoL in the yoga group. In 

the control group, except for pain, insignificant difference was found between pre-test and 

post-test 12 weeks in other domains of HRQoL, and insignificant difference was found 

between post-test 12 weeks and post-24 weeks only in the pain and mental health domains of 

HRQoL. A significant difference was found between the yoga group and the control group in 

the change in score from pre-test to post-test 12 weeks with respect to HRQoL domains, 

except in general health. Insignificant difference was found between the yoga group and the 

control group in the change in score from 12 weeks to 24 weeks in all HRQoL domains. 

According to consequences of the existing study, the result is constant with the 

findings of Singh et al., (2021) study, who reported that yoga practices such as relaxing, 

breathing; posture and yogic cleansing recover their health related quality of life. Another a 

study reported that 8 week tele-yoga practice improves quality of life of AS patients (Acar et 

al, 2023). Yoga enhances all the domains of the SF-36 (Benavidez and Hart, 2017; Bhardwaj 

& Sharma, 2020 Tekur, 2010; Woodyard, 2011; Tulloch et al., 2018). Psychosocial variables 

could be significant and intricate correlates of the various clinical manifestations of pain 

(Klapow et al., 1995. Pain has an impact on social interaction and psychological health that is 
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very detrimental effect on health related quality of life ( Backman et al., 2006; Batmaz et al. 

2013). 

The outcomes of the study show that the yoga group significantly changes health-

related quality of life because it is well-known that yoga is stronger armour for health and 

happiness. Regular practice of yoga helps in maintaining good body stature, vigour, a healthy 

mind, positive behaviour toward others, and a calm soul. It helps relieve stress and improves 

the quality of deep sleep. This asanas stretches whole body parts, i.e., the knees, ankles, and 

hips, and strengthens the spine and the upper and lower back by increasing circulation in the 

spine and pelvis. Pranayama induces control of the nerve activities that calm the mind. Body 

awareness meditation in corpse poses may purify, liberate, and unite the body, mind, and 

soul. 

Yoga is a holistic approach that improves every dimension of quality of life (Ebnezar 

2011; Moonaz, 2015). In present study also found significant improvement in quality of life 

because asanas (postures) work mostly in the physical dimension by slow and intensive 

contraction and stretching, which improve blood circulation to the organs and improve the 

pressure and balance of the muscles. Pranayama (breathing) stimulates internal organs as well 

as induces vital force in the body. Yogic shat kriyas (six cleansing processes) help to cleanse 

physical and mental impurities. Dhyana meditation elevates calmness, peace and balance 

emotional states which lead to achieve spiritual bliss. 

5.7 Virtually Monitored Yoga Practice as an Alternative Modality: 

Although the study objectives were not set to observe the comparison of Yoga under online 

guidance versus regular physically monitored Yoga practice, an observation from the 

consequences of the study also specify that virtual-mode yoga practice can be an effective 

therapy. Online yoga practice is very beneficial for patients because they practice it at home, 

which saves them travel time and expenses and helps them save time for their professional 

activities. It is more feasible to maintain social distance during a global threat like the 

COVID-19 pandemic. On the other hand, the virtual class also had disadvantages. Almost 

half of the patients had digital illiteracy to access the Google Meet application before the 

intervention, and poor networks in remote areas and the cost of internet data also had issues. 

During an online practice yoga session, the instructor was incapable of correcting the faulty 

movements of the participants physically but rather used demonstration and command 
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methods for correction. Traditional face-to-face yoga sessions and online yoga sessions need 

to be checked for differences in effect in future studies. 

Earlier studies, in tele-yoga in AS patients either structured or non-structured yoga 

session monitored through only in the time of practice session (Singh, J et al., 2023; Acar et 

al., 2023). Additionally in this study, the investigator used one-hour integrated yoga sessions, 

which comprised asanas, pranayama, kriya, and relaxation—all of the mainstays of yoga 

treatment. In addition to being virtually observed, the patients in the yoga group were also 

given access to self-demonstrated videos of these integrated yogic practices shortly after the 

pre-test, and they also had monthly in-person interactions with the patients to discuss their 

practices. Investigator also provide to participants a sheet of still photos of each yoga pose 

and the order in which they should be performed to help them better grasp the poses. 

5.8 Comparative effect of yoga at 24 weeks and 12 weeks: 

The effects of yoga are categorized according to the duration of practice, i.e., immediate 

effect, short-term (a few months) effect, and long-term effect (more than a year). Immediately 

after yoga practices, stress levels and brain function are reduced, and in the short term, yoga 

practices improve musculoskeletal pain, a sense of balance, and relief from anxiety. Longer 

duration or regular practice of yoga improves bone health, alleviates chronic pain, boosts 

immunity, enhances emotional balance, and improves overall quality of life. Studies with 

lengthier observation are recommended to check the rate of improvement. The present study 

found that disease activity, functional ability, inflammatory markers, psychological variables, 

and health-related quality of life improve rapidly from the initial to 12 weeks; after that, the 

rate of improvement slows down at 24 weeks. It may be that improvement stayed at the 

plateau stage. In this study, investigator did not check the rate of remission of yogic effect 

and intermittent effect of yoga. It appears that to better understand the rate of remission and 

intermittent effect of the yoga further studies are warranted. 

Medicine is a vital element in recovering from so many physical and mental diseases. 

On the contrary, full medical treatment is less effective for diseases that are associated with 

the emotional, intuitive, and personality traits of humans. The holistic approach of yoga deals 

with such conditions where medicine alone does not impact that kind of disease, although it is 

unable to complete the elimination of physical diseases. So, yoga can be used as a balancing 

therapy along with medicine to be more effective in treating chronic diseases, especially 

rheumatic conditions. 
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In low income country like India, most people have financial limitations about their 

capacity to purchase costly medications. Patients with rheumatic disorders spend a major part 

of their income on medicine and making reports along with lose their working hours. Apart 

from that medicine have some adverse reactions to major organs like the heart, lungs, and 

liver. Yoga is a part of therapy that is cost-effective, self-administered complementary 

therapeutic intervention in rheumatic and possibly other physical ailments. 
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CHAPTER-VI 

SUMMARY, CONCLUSION AND RECOMMENDATION 

In this chapter the summary of all the previous chapters have been presented. The 

conclusions drawn and the recommendations proposed have also been included here. 

6.1 SUMMARY: 

Ankylosing spondylitis (AS) is a long-lasting, multisystem inflammatory disorder involving 

the joints and ligaments of the spine. Over time, the inflammation in the joints and tissues of 

the spine occurs stiffness and restrict the mobility of the spine. Yoga is an older and 

traditional discipline invented in India to yoke the body, mind, and spirit. Generally, it is 

supposed to deal only with mind and spirit, but the scriptures of the Patanjali Yoga Sutra 

convince us that it treats the body and mind as a whole. Yoga works in different body 

systems to maintain a state of homeostasis. In the present day, it is considered an effective 

complementary and alternative therapy used in various diseases. Yoga is also effective for 

rheumatic disorders, but as to whether it may be effective in AS, no such robust clinical trials 

have been found. 

This study is intended to find out the effect of yoga on selected disease activity, 

inflammatory markers, blood count, general health, psychological, and HRQoL variables in 

patients with AS. After the approval of ethics committee of the Jadavpur University and the 

IPGMER, a total of 50 male subjects were selected from the OPD of the Institute of 

Postgraduate Medical Education and Research (S.S.K.M.), Kolkata, who were suffering from 

ankylosing spondylitis. They were randomized into a yoga group (n = 25) and a control group 

(n = 25), whose ages ranged between 20 and 40 years (27.3 ± 9.52 years). Within 12 weeks, 3 

patients of the control group refused to continue, and the data of 2 patients from each group 

were not taken due to their unavailability on the schedule date of data collection, but they 

continued their yoga practice programme as earlier up to 24 weeks with their medicines as 

prescribed by respective doctors.  And after the end of 24 weeks, two patients have refused to 

continue in both groups. Finally, after 24 weeks, present study considered 23 patients from 

the yoga practice group and 20 from the control group to fulfil the criteria of the study at 24 

weeks. The control group followed conventional medical treatment with exercises 

recommended by PMR practitioners (Physical Medicine and Rehabilitation). For the yoga 

group, the self-demonstrated videos of all the expert's recommended yoga practices were 
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served to the participants via a mobile phone-supported OTG-based memory drive and 

instructed for each yoga practice session scheduled for 1 hour per day and 5 days per week. 

The yoga practices of patients were monitored through a blended mode of online video 

calling and face-to-face interaction. The data were analyzed through non-parametric statistics. 

The statistical significance of the difference between the mean ranks of independent variables 

was tested by Mann-Whitney U, and for the paired comparison of mean ranks in the same 

group variables The Wilcoxon Signed Ranks test was adopted. The significance level was set 

at a 0.05 level of confidence by using the Statistical Package for the Social Sciences (SPSS). 

➢ Between group comparison of Yoga and Control group at pre-test 

At baseline, between yoga group and control group no significant mean differences 

were found in disease activity and functional index (p>0.05), inflammatory markers (p>0.05), 

blood count (p>0.05), general health (p> 0.05), psychological (p>0.05) and HRQoL variables 

(p>0.05). 

➢ Between group comparison of Yoga and Control group at Post 12 weeks 

At post 12weeks, significant differences were exits between the yoga group and the 

control group in disease activity and functional variables (p<0.05), inflammatory marker 

variables (p<0.05), psychological variables (p<0.05), and HRQoL variables (p<0.05) and 

total leukocyte count and platelet count in blood count variables. Rest of blood count 

variables remain not significant (p>0.05). General health variables were found insignificant 

(p>0.05) at 12 weeks. The means of the yoga group in disease activity variables, ESR, CRP, 

TNF-alpha, total leukocyte count, platelet count and all psychological variables are lower 

than the control group at post 12 weeks. The means of the yoga group in HRQoL variables 

are higher than the control group at post 12 weeks. The results indicated that yoga group is 

improved in disease activity variables, ESR, CRP, TNF-alpha, total leukocyte count, platelet 

count, all psychological and HRQoL variables. 

➢ Comparison of Yoga and Control group at Post 24 weeks 

Significant differences were found between the yoga group and the control group in 

all disease activity and functional index variables (p<0.05), inflammatory markers variables 

(p<0.05), psychological variables (p<0.05), and HRQoL variables (p<0.05) at 24 weeks. The 

means of the yoga group are lower than the control group in disease activity and functional 

index, inflammatory markers, psychological factors, and HRQoL variables. Significant 

differences were exits between the yoga group and the control group in haemoglobin 
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(p<0.05) and platelet count variables (p<0.05), but insignificant differences were found in the 

cases of total leukocyte count (p>0.05), segmented neutrophils (p>0.05), lymphocytes 

(p>0.05), monocytes (p>0.05), eosinophil (p>0.05), and basophils (p>0.05) at 24 weeks. The 

mean of the yoga group is higher than the control group in haemoglobin and lower in platelet 

count. The results indicated that yoga group is significantly improved in disease activity 

BASDAI, BASDAI, ESR, CRP, TNF-alpha, haemoglobin, all psychological and HRQoL 

variables. 

➢ Within Group Comparison (Pre-test & Post 12 weeks) 

Significant differences were found between the pre-test and post-12 weeks in the yoga 

group concerning disease activity and functional index variables (p<0.05). The mean scores 

after 12 weeks were lower than the pre-test in BASDAI and BASFI. The same results were 

also found in the control group (p<0.05). It indicates disease activity and functional limitation 

were reduced significantly at 12 weeks in compare to pre-test in both groups. Significant 

differences were found between pre-test and post- 12 weeks in the yoga group in ESR, CRP 

and TNF-alpha (p<0.05), but insignificant difference was found in morning cortisol (p>0.05). 

The means scores after 12 weeks were lower than the pre-test in ESR, CRP, and TNF-alpha. 

It indicates ESR, CRP, and TNF-alpha were reduced significantly at 12 weeks in compare to 

pre-test in yoga group. In the control group, no significant difference was establish in all 

inflammatory marker variables (p>0.05). No significant difference was found between the 

pre-test and post- 12 weeks in the yoga group in total leukocyte count, segmented 

neutrophils, lymphocytes, monocytes, eosinophil, basophils, and platelet count (p<0.05), but 

a significant difference was found in haemoglobin (p > 0.05). The mean score after 12 weeks 

was inferior to the pre-test for haemoglobin. It indicates that haemoglobin significantly 

reduce at 12 weeks in yoga group. In the control group also, insignificant difference was 

found in all blood count variables (p > 0.05). Significant difference were found between the 

pre-test and post-test 12 weeks in the yoga group in systolic BP, diastolic BP, and BMI 

(p<0.05), but no significant difference was found in resting heart rate (p>0.05). The mean 

scores after 12 weeks are lower than pre-tests in systolic BP, diastolic BP, and BMI. It 

indicates that in yoga group significantly reduce blood pressure and BMI at post 12 weeks. 

Significant differences were found between the pre-test and post-test 12 weeks in the control 

group with respect to systolic BP and diastolic BP (p<0.05), but no significant difference was 

found in heart rate and BMI (p>0.05). The mean scores after 12 weeks were lower than the 

pre-test in systolic BP and diastolic BP. It indicates that in control group significantly reduce 
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blood pressure at post 12 weeks.  Significant difference was found between the pre-test and 

post-test 12 weeks in the yoga group with respect to all psychological variables (p<0.05). The 

mean scores after 12 weeks are lower than the pre-test in all psychological variables. It 

indicates that in yoga group significantly reduce in all psychological parameters at post 12 

weeks in compare to pre-test. No significant difference was found in the control group with 

respect to all psychological variables (p>0.05). Significant differences were originate 

between pre-test and post 12 weeks in yoga group with respect to all HRQoL variables 

(p<0.05). The Mean scores of post 12 weeks were higher than pre-test in all HRQoL 

variables. It indicates that in yoga group significantly improved in all HRQoL variables at 

post 12 weeks in compare to pre-test. No significant difference found between pre-test and 

post 12 weeks in control group with respect to physical functioning, role limitation physical, 

role limitation emotional, vitality/energy, mental health, social functioning, general health 

and health change(p>0.05). But significant difference found in pain (p<0.05). The Mean 

score of post 12 weeks is higher than pre-test in pain. 

➢ Within Group Comparison (Post 12 weeks & Post 24 weeks) 

Significant differences were found between post-12 weeks and post-24 weeks in the 

yoga group with respect to the disease activity variables (p<0.05). The mean scores post-24 

weeks were lower than post-12 weeks in BASDAI and BASFI. Significant difference was 

found between post-12 weeks and post-24 weeks in the control group with respect to BASFI 

(p<0.05), but insignificant difference was exists in BASDAI (p>0.05). The mean score of 

post-24 weeks was lower than post-12 weeks in BASFI. It indicates that in yoga group 

significantly reduce in BASDAI and BASFI scores at post 24 weeks in compare to 12 weeks, 

control group also reduce significantly in BASFI. No significant differences were found 

between post-12 weeks and post-24 weeks with respect to inflammatory markers, blood 

count, and general health variables (p>0.05) in both groups. Significant differences were 

found between post-12 weeks and post-24 weeks in the yoga group with respect to all 

psychological variables (p<0.05). The mean scores of post-24 weeks were lower than post-12 

weeks in all psychological variables. It indicates that in yoga group significantly improved in 

all psychological variables at post 24 weeks in compare to 12 weeks.  No significant 

differences were found between post-12 weeks and post-24 weeks in the control group with 

respect to all psychological variables (p>0.05). Significant differences were establish between 

post-12 weeks and post-24 weeks in the yoga group with respect to vitality/energy, mental 

health, social functioning, pain, and general health (p<0.05), but no significant differences 



211 

 

were found in physical functioning, role limitation-physical, role limitation-emotional, or 

health change of HRQoL variables (p>0.05). The mean scores of post 24 weeks were higher 

than post 12 weeks in vitality, mental health, social functioning, pain, and general health. It 

indicates that in yoga group significantly improved in vitality, mental health, social 

functioning, pain, and general health variables at post 24 weeks in compare to 12 weeks.  

Significant differences were found between post 12 weeks and post 24 weeks in the control 

group with respect to mental health and pain (p<0.05), but insignificant difference was found 

in other HRQoL variables (p>0.05). The mean scores of post-24 weeks are higher than post-

12 weeks in mental health and pain. It indicates that in control group also significantly 

improved in mental health and pain at post 24 weeks in compare to 12 weeks. 

➢ Comparison of the changes between the yoga and control groups at pre- 

test weeks and at post 12 week test 

A significant difference was found between yoga and control group in the change 

scores means from pre-test to post-test 12 weeks with respect to disease activity and 

functional index variables (p<0.05). The change scores mean of the yoga group were 

negatively higher than the control group in BASDAI and BASFI. It indicates that in yoga 

group significantly better in BASDAI and BASFI in changes than control group.  Significant 

differences were found between the yoga group and the control group in the changes scores 

means from pre-test to post- 12 weeks with respect to ESR, CRP, and TNF alpha (p<0.05). 

The changes scores means of the yoga group were negatively upper than the control group. It 

indicates that in yoga group significantly better in ESR, CRP, and TNF alpha in changes than 

control group. Insignificant differences were found between the yoga group and the control 

group in the change scores from pre-test to post- 12 weeks with respect to blood count 

variables (p>0.05). Significant differences were found between the yoga group and the 

control group in the changes scores means from pre-test to post-12 weeks with respect to 

BMI (p<0.05), but insignificant differences were found in systolic blood pressure, diastolic 

blood pressure and resting heart rate (p>0.05). The changes mean score of the yoga group 

was negatively greater than the control group in BMI. It indicates that in yoga group 

significantly better in BMI in changes score than control group. Significant differences were 

establish between the yoga group and the control group in the change scores means from the 

pre-test to the post-test 12 weeks with respect to all psychological variables (p<0.05). The 

change scores means of the yoga group were negatively upper than the control group in all 

psychological variables. It indicates that in yoga group was significantly better in all 
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psychological variables in changes score than control group.  Significant differences were 

found between the yoga group and the control group in the change scores means from pre-test 

to post-test 12 weeks with respect to HRQoL variables (p<0.05) except in general health 

(p>0.05). The changes scores means of the yoga group were positively higher than the 

control group in all significant HRQoL variables. It indicates that yoga group significantly 

better in changes scores in all HRQoL variables than control group except in general health 

variables. 

➢ Comparison of the changes between the yoga and control groups at post 

12 weeks and at post 24 week test 

No significant differences were exits between the yoga group and the control group in 

the change scores from 12 weeks to 24 weeks in disease activity (p>0.05), inflammatory 

markers (p>0.05), blood count (p>0.05), general health (p>0.05), psychological (p>0.05), and 

HRQoL variables (p>0.05). 

 
Fig. 146: Visual Abstract 

6.2 CONCLUSIONS: 

According to the outcomes, yoga practice appears to be effective in improving disease 

activity, physical function, body mass index (BMI), and inflammation in patients with AS. In 

addition, this holistic approach yoga may be beneficial in reducing depression, fear-

avoidance beliefs, pain catastrophizing, and improving health-related quality of life 
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(HRQoL). Virtual-mode yoga lessons may be an effective policy for increasing contact to 

yoga likened with traditional yoga classes. It is an effective additional method for AS and 

should be well thought-out as part of inclusive disease management. 

6.3 RECOMMENDATIONS: 

On the basis of conclusions it may be recommended that the different agencies who are 

attached with the treatment, rehabilitation and quality developmental program for human 

being undoubtedly can consider the Yoga as a complimentary way of interventions in case of 

AS and as well as different other related problems. 

6.4 SUGGESTIONS: 

1) A similar study may be extended to other relevant variables with a large number 

of patients selected from different hospitals in West Bengal. 

2) Studies of a similar nature may be planned with face-to-face yoga treatment for 

AS patients for better results. 

3) The study suggests that it would be better to have a long follow-up to check the 

rate of remission of the yogic effect. 

4) A study on the development of an effective yoga module for AS patients may be 

done. 

6.5 LIMITATIONS: 

This study has few limitations. The total numbers of participants in this study were small. 

Yoga in Ankylosing Spondylitis is a very new and interesting area of research. So, it was 

taken as a pilot study. The study limited to only male patients. It would have been better to 

measure TNF-alpha at the end of 24 weeks. However the exact quantity and quality of 

physiatric care could not have been assessed. 

  



 

 

 

 

 

 

 
Influence of Yogic Practices on Patients with Ankylosing Spondylitis 

 

BIBLIOGRAPHY 

  



214 

 

BIBLIOGRAPHY 

Books: 

1) Alberts B, Johnson A, Lewis J, et al. (2002) Molecular Biology of the Cell. 4th edition. 

New York: Garland Science; T Cells and MHC Proteins. Available from: 

https://www.ncbi.nlm.nih.gov/books/NBK26926/ 

2) Bhowmik (2021). A text book on Yoga and Health, Sports Publication, Daryagnaj, New 

Delhi-110002. 

3) Creswell, J.W, (2009), Research Design Qualitative Quantitative and Mixed method 

Approaches (3rd Ed.) [English] SAGE publications India Limited, New Delhi. 

4) Dang K.K. and Sahay B.K., (1999) Yoga and Meditation, Medicine update. In: Singh 

MM, editor. The Association of Physicians of India. Vol. 9. New Delhi: APICON, The 

Association of Physicians of India conference; 1999. pp. 502–512. part 1, chapters 57 

and 58.  

5) Garrett. (2005, January 1). Statistics in Psychology and Education Paperback (2nd ed.) 

[English]. Paragon International Publishers. New Delhi, India. 

6) Gore, M., Vaze, D., Kulkarni, S and Oak, J.P. (2017). Yoga Theapy for selected 

diseases., Kaivalyadhama, Swami Kuvalyananda Marg, Lonavla.  

7)  Gore, M.M. (2017). Anatomy and Physiology of Yogic Practices. New Age Books, New 

Delhi 

8)  Kaul, L. (2009). Methodology of Educational Research (4th ed.) [English]. Vikash 

Publication, New Delhi. 

9) Kindt, T., Goldsby, R., Osborne, B., Kuby, J. and Kuby, J., 2007. Kuby immunology. 

New York: W.H. Freeman 

10) Krishna, S. (2019). Essence of Pranayama. ( 4th Ed.), Ishwardas Chunlal yogic health 

centre, Kaivalyadhama, Swami Kuvalyananda Marg, Lonavla. 

11) Kumar, K (2012) Yoga Education: A text book, Shipra Publication, Delhi, 110092. 

12) Mahapatra. A. B. S. (2016). Essentials of Medical Physiology (4th Ed.) [English]. 

Current Books International, Kolkata. 

https://www.ncbi.nlm.nih.gov/books/NBK26926/


215 

 

13) Mangal, S.K. (2002, January 1). Statistics in Psychology and Education Paperback (2nd 

ed.). Prentice Hall India Learning Private. India. 

14) Ministry of Ayush (2016) Certification of Yoga Professional Guide books, for level I 

instructor and Level II teacher, Excel books Private Limited, New Delhi-110049. 

15) Muhammad Asim Khan (2002) Ankylosing Spondylitis: The facts, Oxford University 

Press Great Clarendon Street, Oxford, Ox2 6dp. 

16) Parker, J.N. & Parker, P.M. (2003). Ankylosing Spondylitis - A Medical Dictionary, 

Bibliography, and Annotated Research Guide to Internet References Paperback – Icon 

Health Publications ISBN 0597835586 

17)  Saraswati, S.S. (1997) Asana Pranayama Mudra Bandha. [English]. Yoga Publication 

Trust. Munger, Bihar, India. 

18) Satchidananda, S. (2010). The Yoga Sutras of Patanjali (15th ed.). Yogaville, VA: 

Integral Yoga Publications (Satchidananda, 2004) 

19) Seiper, J &  Braun, J (2009) Clinician’s Manual on Ankylosing Spondylitis, Springer 

Healthcare, 236 Gray’s Inn Road, London, UK. 

20) Shri Krishna (2019) Essence of Pranayama, Kaivalyadhama, 43, Netaji Subhas Road 

Mumbai-400002.  

21) Swami Vivekananda, Raja Yoga, Udbobodhon Karyalaya, Baghbazar, Kolkata-700003 

22) Tiwari, O.P. (1st May, 2005) ASANA WHY & HOW. Kaivalyadhama, Lonavla, India. 

23) Van Royen, B. J., & Dijkmans, B. A. C. (2006, January 13). Ankylosing Spondylitis.1st 

Edition CRC Press. Taylor and Frances Book.  

24) Vinekar, S.L., (2021) Yogic therapy: Its basic principles and methods, Kdham 

publication. Swami Kuvalyananda &, Kaivalyadhama, Swami Kuvalyananda Marg, 

Lonavla.  

 

Journal Publications: 

1) Acar Y, Ilcin N, Sari İ (2022). Ankylosing Spondylitis and Tele-Yoga during Covid-19 

Pandemic: Preliminary Results of A Randomized Controlled Trial. Annals of the 

Rheumatic Diseases; 81:1095. Doi: 10.1136/annrheumdis-2022-eular.1930. 



216 

 

2) Acar, Y., Ilçin, N., & Sarı, S. (2023). The Effects of Tele-Yoga in Ankylosing 

Spondylitis Patients: A Randomized Controlled Trial. Journal of Integrative and 

Complementary Medicine, 29(11), 727–737. https://doi.org/10.1089/jicm.2023.0022 

3) Adamopoulos, S., Parissis, J., Karatzas, D., Kroupis, C., Georgiadis, M., Karavolias, G., 

Paraskevaidis, J., Koniavitou, K., Coats, A. J., & Kremastinos, D. T. (2002). Physical 

training modulates proinflammatory cytokines and the soluble Fas/soluble Fas ligand 

system in patients with chronic heart failure. Journal of the American College of 

Cardiology, 39(4), 653–663. https://doi.org/10.1016/s0735-1097(01)01795-8 

4) Adshead, R., Tahir, H. And Donnelly, S.  (2015). A UK Best Practice Model for 

Diagnosis and Treatment of Axial Spondyloarthritis. European Medical Journal of 

Rheumatology. 2[1]:103-110. 

5) Allsop, V. L., Schmid, A. A., Miller, K. K., Slaven, J. E., Daggy, J. K., Froman, A., 

Kline, M., Sargent, C., French, D. D., Ang, D., Van Puymbroeck, M., Schalk, N. L., & 

Bair, M. J. (2022, July 7). The Pain Outcomes Comparing Yoga vs. Structured Exercise 

(POYSE) Trial in Veterans with Fibromyalgia: Study Design and Methods. Frontiers in 

Pain Research, 3. https://doi.org/10.3389/fpain.2022.934689 

6) Altan, L., Bingöl, Ü., Aslan, M., & Yurtkuran, M. (2006). The effect of balneotherapy 

on patients with ankylosing spondylitis. Scandinavian Journal of Rheumatology, 35(4), 

283–289. doi:10.1080/03009740500428806. 

7) Altan, L., Korkmaz, N., Dizdar, M., &Yurtkuran, M. (2011). Effect of Pilates training on 

people with ankylosing spondylitis. Rheumatology International, 32(7), 2093–2099. 

doi:10.1007/s00296-011-1932-9  

8) Altan, L.,Korkmaz, N.,Dizdar, M.,Yurtkuran, M.(2012).Effect of Pilates training on 

people with ankylosing spondylitis. Rheumatology International, 32(7),2093-2099. 

9) Analay, Y., Ozcan, E., Karan, A., Diracoglu, D., & Aydin, R. (2003). The effectiveness 

of intensive group exercise on patients with ankylosing spondylitis. Clinical 

Rehabilitation, 17(6), 631–636. doi:10.1191/0269215503cr658oa. 

10) Angum, F., Khan, T., Kaler, J., Siddiqui, L., & Hussain, A. (2020). The Prevalence of 

Autoimmune Disorders in Women: A Narrative Review. Cureus, 12(5), e8094. 

https://doi.org/10.7759/cureus.8094 

https://doi.org/10.1089/jicm.2023.0022
https://doi.org/10.1016/s0735-1097(01)01795-8
https://doi.org/10.3389/fpain.2022.934689


217 

 

11) Ankolekar, V. H., G, G. R., V, C. S. S., & H, (2019) M.Role of yoga intervention on 

quality of life and prehypertension. Indian Journal of Traditional Knowledge, 18(2), 351 

12) Arora, S., & Bhattacharjee, J. (2008). Modulation of immune responses in stress by 

Yoga. International journal of yoga, 1(2), 45–55. https://doi.org/10.4103/0973-

6131.43541 

13) Arya, S., Yadav, R. K., Venkataraman, S., Deepak, K. K., & Bhatia, R. (2022). 

Objective evidence for chronic back pain relief by Medical Yoga therapy. Frontiers in 

pain research (Lausanne, Switzerland), 3, 1060685. https://doi.org/10.3389/fpain. 

2022.1060685 

14) Ayhan, F. (2011). Long-Term Effects of Comprehensive Inpatient Rehabilitation on 

Function and Disease Activity in Patients with Chronic Rheumatoid Arthritis and 

Ankylosing Spondylitis. Turkish Journal of Rheumatology, 26(2), 135–144. 

doi:10.5152/tjr.2011.020. 

15) Badsha, H., Chhabra, V., Leibman, C., Mofti, A., & Kong, K. O. (2009). The benefits of 

yoga for rheumatoid arthritis: results of a preliminary, structured 8-week program. 

Rheumatology international, 29(12), 1417–1421. https://doi.org/10.1007/s00296-009-

0871-1 

16) Baglan-Yentur, S., Mete, O., Tuna, Z., Tufan, A., & Oskay, D. (2019). The effects of the 

Mulligan concept in ankylosing spondylitis: a report of two cases. International Journal 

of Therapy and Rehabilitation, 26(5), 1–10. doi:10.12968/ijtr.2018.0068 

17) Bahçecioğlu Turan, G., & Tan, M. (2020, February). The effect of yoga on respiratory 

functions, symptom control and life quality of asthma patients: A randomized controlled 

study. Complementary Therapies in Clinical Practice, 38, 101070. 

https://doi.org/10.1016/j.ctcp.2019.101070 

18) Balaji PA, Varne SR, Ali SS. Physiological effects of yogic practices and transcendental 

meditation in health and disease. N Am J Med Sci. 2012 Oct;4(10):442-8. doi: 

10.4103/1947-2714.101980 

19) Basu-Ray, I., Metri, K., Khanra, D., Revankar, R., Chinnaiyan, K. M., Raghuram, N., 

Mishra, M. C., Patwardhan, B., Sharma, M., Basavaraddi, I. V., Anand, A., Reddy, S., 

Deepak, K. K., Levy, M., Theus, S., Levine, G. N., Cramer, H., Fricchione, G. L., & 

Hongasandra, N. R. (2022). A narrative review on yoga: a potential intervention for 

augmenting immunomodulation and mental health in COVID-19. BMC complementary 

medicine and therapies, 22(1), 191. https://doi.org/10.1186/s12906-022-03666-2. 

https://doi.org/10.4103/0973-6131.43541
https://doi.org/10.4103/0973-6131.43541
https://doi.org/10.3389/fpain.2022.1060685
https://doi.org/10.3389/fpain.2022.1060685
https://doi.org/10.1007/s00296-009-0871-1
https://doi.org/10.1007/s00296-009-0871-1
https://doi.org/10.1016/j.ctcp.2019.101070
https://doi.org/10.1186/s12906-022-03666-2


218 

 

20) Batrakoulis, A. (2022). Psychophysiological Adaptations to Yoga Practice in 

Overweight and Obese Individuals: A Topical Review. Diseases, 10, 107. https:// 

doi.org/10.3390/diseases10040107 

21) Baumberger HK. (2017). Gradual progressive change to equal prevalence of ankylosing 

spondylitis among males and females in Switzerland: data from the Swiss ankylosing 

spondylitis society (SVMB). Ann Rheum Dis 76:929.  

22) Beaton D, Hogg-Johnson S, Bombardier C. (1997). Evaluating changes in health 

status: Reliability and responsiveness of five generic health status measures in 

workers with musculoskeletal disorders. J Clin Epidemiol, 50; 1:79-93. 

23) Beggs, R. and Holtzman, S. (2012). Yoga as an intervention for chronic low back pain: a 

meta-analytic review. The Journal of Pain, 13(4-supp-S), 0-doi:10. 1016/j. 

jpain.2012.01.052  

24) Benavidez, G; Hart, P. (2017). Effects of Yoga on Measures of Health-related Quality of 

Life from SF-36 and SF-12 Assessments: A Systematic Review and Meta-analysis 

Exercise medicine, 1:5, DOI: https://doi.org/10.26644/em.2017.005. 

25) Bernotiene, G., Slapsinskaite, A., Berškienė, K., Daunoravičienė, A., Vainoras, A., & 

Razón, S. (2020). Yoga's Effects on the Cardiovascular System of Healthy Women: 

Implications for Best Practices. Alternative therapies in health and medicine, 26(5), 18–

26. 

26) Bhandari, R.B. & Singh, V.K. (2009). Effect of Yogic Package on Rheumatoid Arthritis, 

Indian Journal of Biomechanics, Special Issue, 175–179. 

27) Bharshankar, J. R., Bharshankar, R. N., Deshpande, V. N., Kaore, S. B., & Gosavi, G. B. 

(2003). Effect of yoga on cardiovascular system in subjects above 40 years. Indian 

journal of physiology and pharmacology, 47(2), 202–206. 

28) Bhatta, J., Tekur, P., Tikhe, S. G., & Nagendra, H. R. (2015). Yoga reduces chronic low 

back pain. Yoga Mimamsa, 47(1–2), 6–9. https://doi.org/10.4103/0044-0507.195460 

29) Bieber, M., Görgülü, E., Schmidt, D., Zabel, K., Etyemez, S., Friedrichs, B., Prvulovic, 

D., Reif, A., & Oertel, V. (2021, July 10). Effects of body-oriented yoga: a RCT study 

for patients with major depressive disorder. European Archives of Psychiatry and 

Clinical Neuroscience, 271(7), 1217–1229. https://doi.org/ 10.1007/ s00406-021-01277-

5 

https://doi.org/10.26644/em.2017.005
https://doi.org/10.4103/0044-0507.195460
https://doi.org/%2010.1007/%20s00406-021-01277-5
https://doi.org/%2010.1007/%20s00406-021-01277-5


219 

 

30) Biman, S., Maharana, S., Metri, K. G., & Nagaratna, R. (2021). Effects of yoga on 

stress, fatigue, musculoskeletal pain, and the quality of life among employees of 

diamond industry: A new approach in employee wellness. Work (Reading, Mass.), 70(2), 

521–529. 

31) Bindra, S; Sinha A.G.K and Benjamin A.I. (2015). Epidemiology of Low Back Pain in 

Indian Population: A Review. International Journal of Basic and Applied Medical 

Sciences ISSN: 2277-2103 (Online), 5(1), 166–179. 

32) Botsolou, M. and Tsifetaki, N. (2018). The Impact of Pain on the Functionality and 

Mobility of Patients with Ankylosing Spondylitis and the Role of Physiotherapy in their 

Rehabilitation. International Journal of Caring Sciences 11 (1):45-52. 

33) Brämberg, E. B., Bergström, G., Jensen, I., Hagberg, J., & Kwak, L. (2017). Effects of 

yoga, strength training and advice on back pain: a randomized controlled trial. BMC 

Musculoskeletal Disorders, 18(1). https://doi.org/10.1186/s12891-017-1497-1 

34) Braun J, Berg R, Baraliakos X, Boehm H, Burgos‐Vargas R, Collantes‐Estevez E. 2010 

update of the ASAS/EULAR recommendations for the management of ankylosing 

spondylitis. Annals of the Rheumatic Diseases 2011;70(6):896‐904.  

35) Brophy, S., Cooksey, R., Davies, H., Dennis, M. S., Zhou, S. M., & Siebert, S. (2013). 

The effect of physical activity and motivation on function in ankylosing spondylitis: a 

cohort study. Seminars in arthritis and rheumatism, 42(6), 619–626. 

https://doi.org/10.1016/j.semarthrit.2012.09.007 

36) Buijze GA, De Jong HMY, Kox M, van de Sande MG, Van Schaardenburg D, Van Vugt 

RM, et al. (2019) An add-on training program involving breathing exercises, cold 

exposure, and meditation attenuates inflammation and disease activity in axial 

spondyloarthritis – A proof of concept trial. Plos One 14(12): e0225749. 

https://doi.org/10.1371/journal.pone.0225749. 

37) Cai, G., Wang, L., Fan, D., Xin, L., Liu, L., Hu, Y., Ding, N., Xu, S., Xia, G., Jin, X., 

Xu, J., Zou, Y., & Pan, F. (2015, January). Vitamin D in ankylosing spondylitis: Review 

and meta-analysis. Clinica Chimica Acta, 438, 316–322. https://doi.org/10. 

1016/j.cca.2014.08.040 

https://doi.org/10.1186/s12891-017-1497-1
https://doi.org/10.1371/journal.pone.0225749
https://doi.org/10.%201016/j.cca.2014.08.040
https://doi.org/10.%201016/j.cca.2014.08.040


220 

 

38) Calin A et al. (1994) A new approach to defining functional ability in ankylosing 

spondylitis: The development of the Bath Ankylosing Spondylitis Functional Index 

(BASFI). Journal of Rheumatology. 21:2281-5 

39) Calin A, et al. (1999). Defining disease activity in ankylosing spondylitis: is a 

combination of variables (Bath Ankylosing Spondylitis Disease Activity Index) an 

appropriate instrument? Rheumatology (Oxford).Vol (9),878-82. 

40) Cetin, S. Yaprak; Calik, Bilge Basakci; Ayan, Ayse; Kabul, Elif Gur (2020). The 

effectiveness of 10-Tai Chi movements in patients with ankylosing spondylitis receiving 

anti-tumor necrosis factor Î± therapy: A randomized controlled trial. European Journal 

of Integrative Medicine, 39. doi:10.1016/j.eujim.2020.101208  

41) Chae MK. Development of a Specific Quality of Life Instrument for Patients With 

Skin Cancer: The Skin Cancer Index. Front Surg. doi: 10.3389/ fsurg. 2021.646629. 

42) Chandrashekara S. (2010). The treatment strategies of autoimmune disease may need a 

different approach from conventional protocol: a review. Indian J Pharmacol. 

44(6):665-71. doi: 10.4103/0253-7613.103235.  

43) Chandratreya S. Diabetes & Yoga. [Accessed Jun 16, 2012]. 

44) Chauhan A, Semwal DK, Mishra SP, Semwal RB. (2017). Yoga Practice Improves the 

Body Mass Index and Blood Pressure: A Randomized Controlled Trial. Int J Yoga. 

10(2):103-106. doi: 10.4103/ijoy.IJOY_46_16. 

45) Cheung, C., Bhimani, R., Wyman, J. F., Konczak, J., Zhang, L., Mishra, U., Terluk, M., 

Kartha, R. V., & Tuite, P. (2018, October 23). Effects of yoga on oxidative stress, motor 

function, and non-motor symptoms in Parkinson’s disease: a pilot randomized controlled 

trial. Pilot and Feasibility Studies, 4(1). https://doi.org/10.1186/s40814-018-0355-8. 

46) Chunco R. (2011). The effects of massage on pain, stiffness, and fatigue levels 

associated with ankylosing spondylitis: a case study. International journal of therapeutic 

massage & bodywork, 4(1), 12–17. 

47) Ciprian, L., Lo Nigro, A., Rizzo, M., Gava, A., Ramonda, R., Punzi, L., & Cozzi, F. 

(2013). The effects of combined spa therapy and rehabilitation on patients with 

ankylosing spondylitis being treated with TNF inhibitors. Rheumatology 

international, 33(1), 241–245. https://doi.org/10.1007/s00296-011-2147-9 

https://doi.org/10.1186/s40814-018-0355-8


221 

 

48) Colgrove, Y. M., Gravino-Dunn, N. S., Dinyer, S. C., Sis, E. A., Heier, A. C., & Sharma, 

N. K. (2019). Physical and Physiological Effects of Yoga for an Underserved Population 

with Chronic Low Back Pain. International journal of yoga, 12(3), 252–264. 

https://doi.org/10.4103/ijoy.IJOY_78_18ain pathways. 

49) Costa, D.D., Dritsa, M., Ring, A. & Fitzcharles, M. (2004). Mental Health Status and 

Leisure-Time Physical Activity Contribute to Fatigue Intensity in Patients With 

Spondylarthropathy. Arthritis & Rheumatism (Arthritis Care & Research) 51(6): 1004–

1008. doi: 10.1002/art.20841. 

50) Cramer, H., Lauche, R., Azizi, H., Dobos, G., & Langhorst, J. (2014). Yoga for multiple 

sclerosis: a systematic review and meta-analysis. PloS one, 9(11), e112414. 

https://doi.org/10.1371/journal.pone.0112414 

51) Cramer, H., Lauche, R., Haller, H., & Dobos, G. (2013). A systematic review and meta-

analysis of yoga for low back pain. The Clinical journal of pain, 29(5), 450–460. 

https://doi.org/10.1097/AJP.0b013e31825e1492 

52) Curtis, K., Hitzig, S., Bechsgaard, G., Stoliker, C., Alton, C., Saunders, N., Leong, N., & 

Katz, J. (2017, May). Evaluation of a specialized yoga program for persons with a spinal 

cord injury: a pilot randomized controlled trial. Journal of Pain Research, Volume 10, 

999–1017. https://doi.org/10.2147/jpr.s130530 

53) David, T, Tubergen (2023) Patient education: Axial spondyloarthritis, including 

ankylosing spondylitis (Beyond the Basics) https://www.uptodate.com/contents/axial-

spondyloarthritis-including-ankylosing-spondylitis-beyond-the-basics/print 

54) De Giorgio, A., Padulo, J., Kuvacic, G. (2018). Effectiveness of yoga combined with 

back school program on anxiety, kinesiophobia and pain in people with non-specific 

chronic low back pain: a prospective randomized trial. air.unimi.it. https://doi.org/ 

10.11138/mltj/2018.8.1.104. 

55) Dean LE, Jones GT, MacDonald AG, Downham C, Sturrock RD, et al. (2014). Global 

prevalence of ankylosing spondylitis. Rheumatology (Oxford) 53:650-657. 

56) Deepeshwar, S., Tanwar, M., Kavuri, V., & Budhi, R. B. (2018,). Effect of Yoga Based 

Lifestyle Intervention on Patients with Knee Osteoarthritis: A Randomized Controlled 

Trial. Frontiers in Psychiatry, 9. https://doi.org/10.3389/fpsyt.2018.00180 

https://doi.org/10.1097/AJP.0b013e31825e1492
https://doi.org/10.2147/jpr.s130530
https://doi.org/
https://doi.org/10.3389/fpsyt.2018.00180


222 

 

57) Delmonte, M.M. (1985). Biochemical indices associated with meditation practice: A 

literature review. Neurosci Biobehav Rev. 9:557–61 

58) Deodhar, A., Strand, V., Kay, J., & Braun, J. (2016). The term 'non-radiographic axial 

spondyloarthritis' is much more important to classify than to diagnose patients with axial 

spondyloarthritis. Annals of the rheumatic diseases, 75(5), 791–794. 

https://doi.org/10.1136/annrheumdis-2015-208852 

59) DiMeglio, L. A., Evans-Molina, C., & Oram, R. A. (2018). Type 1 diabetes. Lancet 

(London, England), 391(10138), 2449–2462. https://doi.org/10.1016/S0140-

6736(18)31320-5 

60) Dundar, U., Solak, O., Toktas, H., Demirdal, U. S., Subasi, V., Kavuncu, V., & Evcik, 

D. (2014). Effect of aquatic exercise on ankylosing spondylitis: a randomized controlled 

trial. Rheumatology international, 34(11), 1505-1511. https://doi.org/10. 1007/s00296-

014-2980-8 

61) Ebnezar, J., Nagarathna, R., Bali, Y., & Nagendra, H. (2011). Effect of an integrated 

approach of yoga therapy on quality of life in osteoarthritis of the knee joint: A 

randomized control study. International Journal of Yoga, 4(2), 55. 

https://doi.org/10.4103/0973-6131.85486 

62) Ebnezar, J., Nagarathna, R., Yogitha, B., & Nagendra, H. R. (2012). Effect of integrated 

yoga therapy on pain, morning stiffness and anxiety in osteoarthritis of the knee joint: A 

randomized control study. International journal of yoga, 5(1), 28–36. 

https://doi.org/10.4103/0973-6131.91708. 

63) Edavalath M. (2010) Ankylosing spondylitis. Journal of Ayurveda and Integrative 

Medicine. Jul;1(3):211-214. DOI: 10.4103/0975-9476.72619 

64) Ellegaard, H., & Pedersen, B. D. (2012). Stress is dominant in patients with depression 

and chronic low back pain. A qualitative study of psychotherapeutic interventions for 

patients with non-specific low back pain of 3-12 months' duration. BMC musculoskeletal 

disorders, 13, 166. https://doi.org/10.1186/1471-2474-13-166 

65) Estevao, A. (2022) The role of yoga in inflammatory markers, Brain, Behavior, & 

Immunity - Health Volume 20, ISSN 2666-3546. https://doi.org/ 10.1016/ j. bb ih. 

2022.100421 

https://doi.org/
https://doi.org/10.4103/0973-6131.85486
https://doi.org/10.4103/0973-6131.91708
https://doi.org/10.1186/1471-2474-13-166
https://doi.org/


223 

 

66) Evans, S., Moieni, M., Lung, K., Tsao, J., Sternlieb, B., Taylor, M., & Zeltzer, L. (2013). 

Impact of Iyengar yoga on quality of life in young women with rheumatoid arthritis. The 

Clinical journal of pain, 29(11), 988–997.  

https://doi.org/10.1097/AJP.0b013e31827da381 

67) Evans, S., Moieni, M., Subramanian, S., Tsao, J. C., Sternlieb, B., & Zeltzer, L. K. 

(2011). "Now I see a brighter day": expectations and perceived benefits of an Iyengar 

yoga intervention for young patients with rheumatoid arthritis. Journal of yoga & 

physical therapy, 1(101), 101. https://doi.org/10.4172/2157-7595.1000101 

68) Fakih, O., Wendling, D., Verhoeven, F., & Prati, C. (2022). World mortality of 

ankylosing spondylitis, psoriatic arthritis and inflammatory bowel disease in 2015 

and its evolution from 2001 to 2015. Joint bone spine, 89(6), 105452. 

https://doi.org/10.1016/j.jbspin.2022.105452. 

69) Falkenberg, R. I., Eising, C., & Peters, M. L. (2018). Yoga and immune system 

functioning: a systematic review of randomized controlled trials. Journal of behavioral 

medicine, 41(4), 467–482. https://doi.org/10.1007/s10865-018-9914-y 

70) Fu, J., Nogueira, S. V., Drongelen, V. V., Coit, P., Ling, S., Rosloniec, E. F., Sawalha, 

A. H., & Holoshitz, J. (2018, April 16). Shared epitope–aryl hydrocarbon receptor 

crosstalk underlies the mechanism of gene–environment interaction in autoimmune 

arthritis. Proceedings of the National Academy of Sciences, 115(18), 4755–4760. 

https://doi.org/10.1073/pnas.1722124115. 

71) Ganesan, S., Gaur, G. S., Negi, V. S., Sharma, V. K., & Pal, G. K. (2020). Effect of 

Yoga Therapy on Disease Activity, Inflammatory Markers, and Heart Rate Variability in 

Patients with Rheumatoid Arthritis. Journal of alternative and complementary medicine 

(New York, N.Y.), 26(6), 501–507. https://doi.org/10.1089/acm.2019.0228 

72) Garcia, M.-G., Estrella, M., Peñafiel, A., Arauz, P. G., & Martin, B. J. (2021). Impact of 

10-Min Daily Yoga Exercises on Physical and Mental Discomfort of Home-Office 

Workers during COVID-19. Human Factors, 0(0). https://doi.org/ 10.1177/ 00187 20 

8211045766 

73) Garret, S. (1994) A new approach to defining disease status in Ankylosing 

Spondylitis: The Bath Ankylosing Spondylitis Disease Activity Index (BASDAI). 

Journal of Rheumatology. 1994; 2286-91. 

https://doi.org/10.1097/AJP.0b013e31827da381
https://doi.org/10.4172/2157-7595.1000101
https://doi.org/10.1073/pnas.1722124115
https://doi.org/10.1089/acm.2019.0228
https://doi.org/%2010.1177/%2000187%2020%208211045766
https://doi.org/%2010.1177/%2000187%2020%208211045766


224 

 

74) Gautam, S., Kumar, M., Kumar, U., & Dada, R. (2020). Effect of an 8-Week Yoga-

Based Lifestyle Intervention on Psycho-Neuro-Immune Axis, Disease Activity, and 

Perceived Quality of Life in Rheumatoid Arthritis Patients: A Randomized Controlled 

Trial. Frontiers in psychology, 11, 2259. https://doi.org/10.3389/fpsyg.2020.02259 

75) Gautam, S., Tolahunase, M., Kumar, U., & Dada, R. (2019). Impact of yoga based mind-

body intervention on systemic inflammatory markers and co-morbid depression in active 

Rheumatoid arthritis patients: A randomized controlled trial. Restorative neurology and 

neuroscience, 37(1), 41–59. https://doi.org/10.3233/RNN-180875 

76) Ghosh, A. & Mandal, P.K. (2019). A study to assess the improvement in physical 

function and spinal pain after a 3-month supervised rehabilitation program in patients 

with axial spondyloarthritis. Indian Journal of Pain 33:67-70. 

77) Golder V, Schachna L. (2013). Ankylosing spondylitis: An update. Australian Family 

Physician;42(11):780-784 

78) Gopal, A., Mondal, S., Gandhi, A., Arora, S., & Bhattacharjee, J. (2011). Effect of 

integrated yoga practices on immune responses in examination stress - A preliminary 

study. International journal of yoga, 4(1), 26–32. https://doi.org/10.4103/0973-

6131.78178 

79) Goris A, Liston A. (2012). The immunogenetic architecture of autoimmune 

disease. Cold Spring Harb Perspect Biol. 2012; 4(3):a007260. 

80) Gravaldi LP, Bonetti F, Lezzerini S, De Maio F. Effectiveness of Physiotherapy in 

Patients with Ankylosing Spondylitis: A Systematic Review and Meta-Analysis. 

Healthcare (Basel). 2022 Jan 10;10(1):132. doi: 10.3390/healthcare10010132. PMID: 

35052296; PMCID: PMC8775656 

81) Groessl, E. J., Liu, L., Chang, D. G., Wetherell, J. L., Bormann, J. E., Atkinson, J. H., 

Baxi, S., & Schmalzl, L. (2017, November). Yoga for Military Veterans with Chronic 

Low Back Pain: A Randomized Clinical Trial. American Journal of Preventive 

Medicine, 53(5), 599–608. https://doi.org/10.1016/j.amepre.2017.05.019 

82) Guddeti, R. R., Dang, G., Williams, M. A., & Alla, V. M. (2019). Role of Yoga in 

Cardiac Disease and Rehabilitation. Journal of cardiopulmonary rehabilitation and 

prevention, 39(3), 146–152. https://doi.org/10.1097/HCR.000000000000037 

https://doi.org/10.3389/fpsyg.2020.02259
https://doi.org/10.3233/RNN-180875
https://doi.org/10.4103/0973-6131.78178
https://doi.org/10.4103/0973-6131.78178
https://doi.org/10.1016/j.amepre.2017.05.019
https://doi.org/10.1097/HCR.000000000000037


225 

 

83) H. Cho et al. (2015) Effects of yoga on stress and inflammatory factors in patients with 

chronic low back pain: a non-randomized controlled study. European Journal of 

Integrative Medicine, 7(2) 118-123 

84) Hannibal, K. E., & Bishop, M. D. (2014, December 1). Chronic Stress, Cortisol 

Dysfunction, and Pain: A Psychoneuroendocrine Rationale for Stress Management in 

Pain Rehabilitation. Physical Therapy, 94(12), 1816–1825.  

https://doi.org/10.2522/ptj.20130597 

85) Hartfiel, N., Clarke, G., Havenhand, J., Phillips, C., & Edwards, R. T. (2017, November 

30). Cost-effectiveness of yoga for managing musculoskeletal conditions in the 

workplace. Occupational Medicine, 67(9), 687–695.  

https://doi.org/10.1093/occmed/kqx161 

86) Hartvigsen, J., Lings, S., Leboeuf-Yde, C., & Bakketeig, L. (2004). Psychosocial factors 

at work in relation to low back pain and consequences of low back pain; a systematic, 

critical review of prospective cohort studies. Occupational and environmental medicine, 

61(1), e2. 

87) Hashem et al., (2018) Exploration of the Inter-Relationships between Obesity, Physical 

Inactivity, Inflammation, and Low Back Pain. Spine (Phila Pa 1976). 2018 Sep 1; 

43(17):1218-1224. doi: 10.1097/BRS.0000000000002582. 

88) Hoy, D., March, L., Brooks, P., Blyth, F., Woolf, A., Bain, C., Williams, G., Smith, E., 

Vos, T., Barendregt, J., Murray, C., Burstein, R., & Buchbinder, R. (2014). The global 

burden of low back pain: estimates from the Global Burden of Disease 2010 

study. Annals of the rheumatic diseases, 73(6), 968–974. 

89) Hsieh, L. F., Chuang, C. C., Tseng, C. S., Wei, J. C., Hsu, W. C., & Lin, Y. J. (2014). 

Combined home exercise is more effective than range-of-motion home exercise in 

patients with ankylosing spondylitis: a randomized controlled trial. BioMed research 

international, 2014, 398190. https://doi.org/10.1155/2014/398190. 

90) Husakova M, Pavelka K, Spiritovic M, et alAB1180 The intensive exercise programme 

for non-radiographic axial spondyloarthritis and for ankylosing spondylitis may improve 

quality of life and disease activity. Annals of the Rheumatic Diseases 2017; 76:1468-

1469. 

https://doi.org/10.2522/ptj.20130597
https://doi.org/10.1093/occmed/kqx161


226 

 

91) Ince, G., Sarpel, T., Durgun, B., Erdogan, S. (2006) ‘Effects of a multimodal exercise 

program for people with ankylosing spondylitis’, Phys Ther, 86, 924–35.  

92) India: Health of the Nation’s States, The India State-Level Disease Burden Initiative. 

(2017, November 14). ICMR, PHFI, and IHME, New Delhi, India: Retrieved April 8, 

2018. https://www.healthdata. org/sites/default/files/files/policy-report/2017/India 

_Health_of_the_Nation%27s_States_Report_2017.pdf 

93) Innes, K. E., & Vincent, H. K. (2007). The influence of yoga-based programs on risk 

profiles in adults with type 2 diabetes mellitus: A systematic review. Evidence-Based 

Complementary and Alternative Medicine: eCAM, 4 (4), 469-486. 

94) Jerath RJ, Edry VA, Barnes VA, Jerath V. (2006) Physiology of long pranayamic 

breathing: Neural respiratory elements may provide a mechanism that explains how slow 

breathing shifts the autonomic nervous system. Med Hypotheses. 67:566–71.  

95) Johnson A. G. (1997). NSAIDs and increased blood pressure. What is the clinical 

significance? Drug safety, 17(5), 277–289. https://doi.org/10.2165/00002018-

199717050-00001 

96) Joshi LN, Joshi VD, Gokhale LV. (1992) Effect of short term ‘Pranayam’ practice on 

breathing rate and ventilator functions of lung. Indian J Physiol Pharmacol. 36:105–8.  

97) Joshi, V., & Bellad, A. (2011). Effect of yogic exercises on symptoms of 

musculoskeletal disorders of upper limbs among computer users: A randomised 

controlled trial. Indian Journal of Medical Sciences, 65(10), 424.  

https://doi.org/10.4103/0019-5359.109256 

98) Jung S, Park J, Johnson J. (2019).Training effects of Dahn Taekwondo’s Spondylitis 

Improvement Program on ankylosing spondylitis: a case study. Physical Activity Review.  

7: 219-233. doi: 10.16926/par.2019.07.26. 

99) Kalliopi Klavdianou, Styliani Tsiami, Xenofon Baraliakos, New developments in 

ankylosing spondylitis—status in 2021, Rheumatology, Volume 60, Issue Supplement_6, 

November 2021, Pages vi29–vi37.  

100) Kanojia, S., Sharma, V. K., Gandhi, A., Kapoor, R., Kukreja, A., & Subramanian, S. K. 

(2013). Effect of yoga on autonomic functions and psychological status during both 

phases of menstrual cycle in young healthy females. Journal of clinical and diagnostic 

research: JCDR, 7(10), 2133–2139. https://doi.org/ 10.7860/ JCDR/ 2013 / 6912.3451 

https://doi.org/10.2165/00002018-199717050-00001
https://doi.org/10.2165/00002018-199717050-00001
https://doi.org/10.4103/0019-5359.109256
https://doi.org/%2010.7860/%20JCDR/%202013%20/%206912.3451


227 

 

101) Karahan, A.Y., Tok, Yildirim, P., Ordahan, B., Turkoglu, G. and Sahin, N. (2016).   The 

Effectiveness of Exergames in Patients with Ankylosing Spondylitis: A Randomized 

Controlled Trial. Adv Clin Exp Med 25(5): 931–936. DOI: 10.17219/acem/32590. 

102) Karapolat, H., Eyigor, S., Zoghi,  M., Akkoc, Y., Kirazli, Y.& Keser , G. (2009). Are 

swimming or aerobic exercises better than conventional exercise in ankylosing 

spondylitis patients? A randomized controlled study. European Journal of Physical And 

Rehabilitation Medicine, 45:449-57. 

103) Karapolat, H., Eyigor, S., Zoghi, M., Akkoc, Y., Kirazli, Y., & Keser, G. (2009). Are 

swimming or aerobic exercises better than conventional exercise in ankylosing 

spondylitis patients? A randomized controlled study. European journal of physical and 

rehabilitation medicine, 45(4), 449–457. 

104) Kaswala D, Shah S, Mishra A, Patel H, Patel N, Sangwan P, Chodos A, Brelvi Z. Can 

yoga be used to treat gastroesophageal reflux disease? Int J Yoga. 2013 Jul;6(2):131-3. 

doi: 10.4103/0973-6131.113416. 

105) Raghuram N, Malamud A, Selvan SR. Irritable Bowel Syndrome: Yoga as Remedial 

Therapy. Evid Based Complement Alternat Med. 2015;2015:398156. doi: 

10.1155/2015/398156. 

106) Keerthi, G. S. (2017). Effect of 12 Weeks of Yoga Therapy on Quality of Life and 

Indian Diabetes Risk Score in Normotensive Indian Young Adult Prediabetics and 

Diabetics: Randomized Control Trial. Journal of Clinical and Diagnostic Research. 

https://doi.org/10.7860/jcdr/2017/29307.10633 

107) Kennedy LG, Will R, Calin A. (1993)   Sex ratio in the spondyloarthropathies and its 

relationship to phenotypic expression, mode of inheritance and age at onset. Journal of 

Rheumatology 20:1900–4.  

108) Kimberly S. Fasczewski, LaVerene M. Garner, Lauren A. Clark, Hannah S. Michels & 

Sara J. Migliarese (2022) Medical Therapeutic Yoga for multiple sclerosis: examining 

self-efficacy for physical activity, motivation for physical activity, and quality of life 

outcomes. Disability and Rehabilitation, 44:1, 106-113. 

DOI: 10.1080/09638288.2020.1760364 

https://doi.org/10.7860/jcdr/2017/29307.10633
https://doi.org/10.1080/09638288.2020.1760364


228 

 

109) Koneru S, Tanikonda R. Role of yoga and physical activity in work-related 

musculoskeletal disorders among dentists. J Int Soc Prev Community Dent. 2015 May-

Jun;5(3):199-204. doi: 10.4103/2231-0762. 

110) Kröner-Herwig, B., Gorbunova, A., & Maas, J. (2017). Predicting the occurrence of 

headache and back pain in young adults by biopsychological characteristics assessed at 

childhood or adolescence. Adolescent health, medicine and therapeutics, 8, 31–39. 

https://doi.org/10.2147/AHMT.S127501 

111) Kumar. (2014). Impact of Yogic practices on some bio-chemical parameters of Arthritis 

patients. International Journal of Yoga and Allied Sciences, 5(1), 25–29. 

http://indianyoga.org/wp-content/uploads/2013/07/v3-issue1-article4.pdf 

112) Lazaridou, A., Koulouris, A., Dorado, K., Chai, P., Edwards, R. R., & Schreiber, K. L. 

(2019). The Impact of a Daily Yoga Program for Women with Fibromyalgia. 

International journal of yoga, 12(3), 206–217. https://doi.org/ 10.4103 /ijoy. IJOY-72-

18. 

113) Lee, E. N., Kim, Y. H., Chung, W. T., & Lee, M. S. (2008). Tai chi for disease activity 

and flexibility in patients with ankylosing spondylitis--a controlled clinical 

trial. Evidence-based complementary and alternative medicine: eCAM, 5(4), 457–462. 

https://doi.org/10.1093/ecam/nem048. 

114) Lee, E.-N., Kim, Y.-H., Chung, W. T., & Lee, M. S. (2008). Tai Chifor Disease Activity 

and Flexibility in Patients with Ankylosing Spondylitis—A Controlled Clinical Trial. 

Evidence-Based Complementary and Alternative Medicine, 5(4), 457–462. 

doi:10.1093/ecam/nem048.  

115) Lee, M., Moon, W., & Kim, J. (2014). Effect of yoga on pain, brain-derived 

neurotrophic factor, and serotonin in premenopausal women with chronic low back 

pain. Evidence-based complementary and alternative medicine: eCAM, 2014, 203173. 

https://doi.org/10.1155/2014/203173Lin, D., Charalambous, A., & Hanna, S. A. (2019). 

Bilateral total hip arthroplasty in ankylosing spondylitis: a systematic review. EFORT 

open reviews, 4(7), 476–481. https://doi.org/10.1302/2058-5241 .4. 180047. 

116) Liu, A. M., Chu, I. H., Lin, H. T., Liang, J. M., Hsu, H. T., & Wu, W. L. (2021, August 

9). Training Benefits and Injury Risks of Standing Yoga Applied in Musculoskeletal 

Problems: Lower Limb Biomechanical Analysis. International Journal of Environmental 

Research and Public Health, 18(16), 8402. https://doi.org/10.3390/ijerph18168402. 

https://doi.org/10.2147/AHMT.S127501
http://indianyoga.org/wp-content/uploads/2013/07/v3-issue1-article4.pdf
https://doi.org/%2010.4103%20/ijoy.%20IJOY-72-18
https://doi.org/%2010.4103%20/ijoy.%20IJOY-72-18
https://doi.org/10.1093/ecam/nem048
https://doi.org/10.1155/2014/203173
https://doi.org/10.1302/2058-5241%20.4.%20180047
https://doi.org/10.3390/ijerph18168402


229 

 

117) Loganathan, N., Aruchunan, M., & Manjunath, N. K. (2019). Effects of yoga for 

cardiovascular and respiratory functions: a pilot study. Integrative medicine 

research, 8(3), 180. https://doi.org/10.1016/j.imr.2019.05.004. 

118) Lu, Y. H., Rosner, B., Chang, G., & Fishman, L. M. (2016, April). Twelve-Minute Daily 

Yoga Regimen Reverses Osteoporotic Bone Loss. Topics in Geriatric 

Rehabilitation, 32(2), 81–87. https://doi.org/10.1097/tgr.0000000000000085. 

119) Madanmohan, Mahadevan SK, Balakrishnan S, Gopalakrishnan M, Prakash ES.(2008) 

Effect of six weeks yoga training for weight loss following step test, respiratory 

pressures, handgrip strength and handgrip endurance in young healthy subjects. Indian J 

Physiol Pharmacol.  52:164–70. 

120) Madanmohan, Thombre DP, Balakumar B, Nambinarayanan TK, Thakur S, 

Krishnamurthy M. (1992) Effect of yoga training on reaction time, respiratory endurance 

and muscle strength. Indian J Physiol Pharmacol. 36:229–33.  

121) Madsen OR, Rytter A, Hansen LB, Suetta C, Egsmose C. Reproducibility of the Bath 

Ankylosing Spondylitis Indices of disease activity (BASDAI), functional status. 

(BASFI) and overall well-being (BAS-G) in anti-tumour necrosis factor-treated 

spondyloarthropathy patients. Clin Rheumatol. 2010 Aug;29(8):849-54. 

https://pubmed.ncbi.nlm.nih.gov/20306214/. 

122) Manik, R.K.,  Mahapatra, A.K., Gartia, R., Bansal, S &, and Patnaik, A.(2017). Effect of 

Selected Yogic Practices on Pain and Disability in Patients with Lumbar Spondylitis. 

International Journal of Yoga. 10(2): 81–87. doi: 10.4103/0973-6131.205516. 

123) Manjunatha S, Vempati RP, Ghosh D, Bijlani RL. An investigation into the acute and 

long-term effects of selected yogic postures on fasting and postprandial glycemia and 

insulinemia in healthy young subjects. Indian J Physiol Pharmacol. 2005;49:319–24.  

124) Marcu, I. R., Dop, D., Padureanu, V., Niculescu, S. A., Padureanu, R., Niculescu, C. E., 

& Rogoveanu, O. C. (2020). Non-Steroidal Anti-Inflammatory Drug Etoricoxib 

Facilitates the Application of Individualized Exercise Programs in Patients with 

Ankylosing Spondylitis. Medicina (Kaunas, Lithuania), 56(6), 270. 

https://doi.org/10.3390/medicina56060270. 

 

https://doi.org/10.1016/j.imr.2019.05.004
https://doi.org/10.1097/tgr.0000000000000085
https://pubmed.ncbi.nlm.nih.gov/20306214/
https://doi.org/10.3390/medicina56060270


230 

 

125) Marshall, A., Joyce, C. T., Tseng, B., Gerlovin, H., Yeh, G. Y., Sherman, K. J., Saper, R. 

B., & Roseen, E. J. (2022). Changes in Pain Self-Efficacy, Coping Skills, and Fear-

Avoidance Beliefs in a Randomized Controlled Trial of Yoga, Physical Therapy, and 

Education for Chronic Low Back Pain. Pain medicine (Malden, Mass.), 23(4), 834–843. 

https://doi.org/10.1093/pm/pnab318. 

126) McCarthy, A., Liu, L., & Groessl, E. (2022). Mediational Analysis of Yoga's Effect on 

Chronic Low-Back Pain in Veterans: What Factors Really Matter?. International journal 

of yoga therapy, 32(2022), Article 9. https://doi.org/10.17761/2022-D-21-00020. 

127) Metri, K. G., Raghuram, N., Narayan, M., Sravan, K., Sekar, S., Bhargav, H., Babu, N., 

Mohanty, S., & Revankar, R. (2023, October 19). Impact of workplace yoga on pain 

measures, mental health, sleep quality, and quality of life in female teachers with chronic 

musculoskeletal pain: A randomized controlled study. Work, 76(2), 521–531. 

https://doi.org/10.3233/wor-210269. 

128) Meyer, A., Sandler, D. P., Beane Freeman, L. E., Hofmann, J. N., & Parks, C. G. (2017). 

Pesticide Exposure and Risk of Rheumatoid Arthritis among Licensed Male Pesticide 

Applicators in the Agricultural Health Study. Environmental health perspectives, 125(7), 

077010. https://doi.org/10.1289/EHP1013. 

129) Michalsen, A., Jeitler, M., Kessler, C. S., Steckhan, N., Robens, S., Ostermann, T., 

Kandil, F. I., Stankewitz, J., Berger, B., Jung, S., Kröz, M., & Büssing, A. (2021, 

October). Yoga, Eurythmy Therapy and Standard Physiotherapy (YES-Trial) for Patients 

With Chronic Non-specific Low Back Pain: A Three-Armed Randomized Controlled 

Trial. The Journal of Pain, 22(10), 1233–1245. https://doi. org/10.1016 

/j.jpain.2021.03.154. 

130) Miller, F. W., Chen, W., O'Hanlon, T. P., Cooper, R. G., Vencovsky, J., Rider, L. G., 

Danko, K., Wedderburn, L. R., Lundberg, I. E., Pachman, L. M., Reed, A. M., Ytterberg, 

S. R., Padyukov, L., Selva-O'Callaghan, A., Radstake, T. R., Isenberg, D. A., Chinoy, 

H., Ollier, W. E., Scheet, P., Peng, B. (2015) Genome-wide association study identifies 

HLA 8.1 ancestral haplotype alleles as major genetic risk factors for myositis 

phenotypes. Genes and immunity, 16(7), 470–480. https://doi.org /10.1038 

/gene.2015.28. 

 

https://doi.org/10.1093/pm/pnab318
https://doi.org/10.17761/2022-D-21-00020
https://doi.org/10.3233/wor-210269
https://doi.org/10.1289/EHP1013


231 

 

131) Millner, Janet R; Barron, John S; Beinke, Kirsty M; Butterworth, Rachael H; Chasle, 

Briony E; Dutton, Lindsay J; Lewington, Margaret A; Lim, Errol GS; Morley, Tony B; 

O’Reilly, Jennie E; Pickering, Kathryn A; Winzenberg, Tania; Zochling, Jane 

(2015). Exercise for Ankylosing Spondylitis: an Evidence-Based Consensus Statement. 

Seminars in Arthritis and Rheumatism, S0049017215002012–. doi: 10.1016 

/j.semarthrit.2015.08.003. 

132) Mirzaei, T., Tavakoli, O., & Ravari, A. (2021, January 1). The Effect of Yoga on 

Musculoskeletal Pain in Elderly Females: A Clinical Trial. Iranian Rehabilitation 

Journal, 2(Special Issue), 55–64. https://doi.org/10.32598/irj.20.specialissue.1512.1 

133) Monson, A. L., Chismark, A. M., Cooper, B. R., & Krenik-Matejcek, T. M. (2017). 

Effects of Yoga on Musculoskeletal Pain. Journal of dental hygiene: JDH, 91(2), 15–22. 

134) Monson, A. L., Chismark, A. M., Cooper, B. R., & Krenik-Matejcek, T. M. (2017). 

Effects of Yoga on Musculoskeletal Pain. Journal of Dental Hygiene. 91 (2) 15-22 

https://jdh.adha.org/content/91/2/15. 

135) Moon, K. H., & Kim, Y. T. (2014). Medical Treatment of Ankylosing Spondylitis. Hip 

& pelvis, 26(3), 129–135. https://doi.org/10.5371/hp.2014.26.3.129 

136) Moonaz, S. H., Bingham, C. O., 3rd, Wissow, L., & Bartlett, S. J. (2015). Yoga in 

Sedentary Adults with Arthritis: Effects of a Randomized Controlled Pragmatic Trial. 

The Journal of rheumatology, 42(7), 1194–1202. https://doi.org/ 10.3899/ jrheum. 

141129. 

137) Nagendra H. R. (2013). Integrated Yoga Therapy for mental Illness. Indian journal of 

psychiatry, 55(Suppl 3), S337–S339. 

138) Nair, P. M., Silwal, K., Kodali, P. B., Fogawat, K., Binna, S., Sharma, H., & Tewani, G. 

R. (2023, December). Impact of holistic, patient-centric yoga & naturopathy-based 

lifestyle modification program in patients with musculoskeletal disorders: A quasi-

experimental study. Advances in Integrative Medicine, 10(4), 184–189. 

https://doi.org/10.1016/j.aimed.2023.10.007. 

139) Nambi, G. S., Inbasekaran, D., Khuman, R., Devi, S., Shanmugananth, & Jagannathan, 

K. (2014). Changes in pain intensity and health related quality of life with Iyengar yoga 

in nonspecific chronic low back pain: A randomized controlled study. International 

journal of yoga, 7(1), 48–53. https://doi.org/10.4103/0973-6131.123481. 

https://doi.org/10.32598/irj.20.specialissue.1512.1
https://jdh.adha.org/content/91/2/15
https://doi.org/10.5371/hp.2014.26.3.129
https://doi.org/%2010.3899/%20jrheum.%20141129
https://doi.org/%2010.3899/%20jrheum.%20141129
https://doi.org/10.1016/j.aimed.2023.10.007
https://doi.org/10.4103/0973-6131.123481


232 

 

140) Nath Srivastava, R., Pant, S., Ratan Srivastava, S., Chandra Sharma, A., & Raj, S. 

(2023). Treatment Modalities of Ankylosing Spondylitis. Intech Open. doi: 

10.5772/intechopen.108698. 

141) Neyaz, O., Sumila, L., Nanda, S., & Wadhwa, S. (2019, September 1). Effectiveness of 

Hatha Yoga versus Conventional Therapeutic Exercises for Chronic Nonspecific Low-

Back Pain. The Journal of Alternative and Complementary Medicine, 25(9), 938–945. 

https://doi.org/10.1089/acm.2019.0140. 

142) NgaiHo et al., (2019) The association between insomnia, c-reactive protein, and chronic 

low back pain: cross sectional analysis of the HUNT study, Norway Scand J Pain 

https://doi.org/10.1515/sjpain-2019-0033. 

143) Niedermann, K., Sidelnikov, E., Muggli, C., Dagfinrud, H., Hermann, M., Tamborrini, 

G. Bischoff-Ferrari, H. (2013). Effect of Cardiovascular Training on Fitness and 

Perceived Disease Activity in People with Ankylosing Spondylitis. Arthritis Care & 

Research, 65(11), 1844–1852. doi:10.1002/acr.22062. 

144) Oksuz1, S., Unal, E., Arın, G. (2018). The Effects of Different Exercise Protocols on 

Functional Status and Aerobic Capacity in Patients with Ankylosing Spondylitis. Ann 

Rheum Dis Annual European Congress of Rheumatology, EULAR 2018, Amsterdam, 

13–16 June 2018. Annals of the Rheumatic Diseases 77(Suppl 2):1852.2-

18520.1136/annrheumdis-2018-eular.3980. 

145) Oskay, D., Tuna, Z., & Baglan-Yentur, S. (2018). Effect of Clinical Pilates training on 

the fear of movement in patients with ankylosing spondylitis. International Journal of 

Therapy and Rehabilitation, 25(11), 597–601. doi:10. 12968/ ijtr.20 18.25 .11.597. 

146) Osman A, Barrios FX, Kopper BA, Hauptmann W, Jones J, O'Neill E. Factor structure, 

Reliability, and Validity of the Pain Catastrophizing Scale. J Behav Med, 1997; 20(6): 

589-605. 

147) Ozgocmen, S. Akgul, O. Altay, Z. Atlindag, O. Baysal, O. Calis, M. Capkin, E. Cevik, 

R. Durmud, B. Gur, A. Kamanli, A. Karkucak, M. Madenci, E. Melikoglu, M.A. Nas, K. 

Senel, K. and Ugur, M. (2012) ‘Expert opinion and key recommendations for the 

physical therapy and rehabilitation of patients with ankylosing spondylitis’, International 

Journal of Rheumatic Diseases, 15, 229–238.  

https://doi.org/10.1089/acm.2019.0140
https://doi.org/10.1515/sjpain-2019-0033


233 

 

148) Pandya, D. B. (2020, June). AB0973 The Impact of Yoga, Anti-Inflammatory Diet & 

Self-Monitoring In Children With Rheumatic Diseases. Annals of the Rheumatic 

Diseases, 79 (Suppl 1), 1781.1-1782. https://doi.org/10.1136/annrheumdis-2020-

eular.2650. 

149) Parks, C. G., D'Aloisio, A. A., DeRoo, L. A., Huiber, K., Rider, L. G., Miller, F. W., & 

Sandler, D. P. (2013). Childhood socioeconomic factors and perinatal characteristics 

influence development of rheumatoid arthritis in adulthood. Annals of the rheumatic 

diseases, 72(3), 350–356. https://doi.org/10.1136/annrheumdis-2011-201083. 

150) Passalent, L.A., Soever, L.J., O'Shea, F.D. and Inman, R.D. (2010). Exercise in 

ankylosing spondylitis: discrepancies between recommendations and reality. J 

Rheumatol. 37(4):835-41. 

151) Passalent, L.A., Soever, L.J., O'Shea, F.D. and Inman, R.D. (2010). Exercise in 

ankylosing spondylitis: discrepancies between recommendations and reality. J 

Rheumatol. 37(4):835-41. 

152) Patil, N. J., Nagaratna, R., Tekur, P., Manohar, P. V., Bhargav, H., & Patil, D. (2018). A 

Randomized Trial Comparing Effect of Yoga and Exercises on Quality of Life in among 

nursing population with Chronic Low Back Pain. International journal of yoga, 11(3), 

208–214. https://doi.org/10.4103/ijoy.IJOY_2_18. 

153) Patil, N., Nagaratna, R., Tekur, P., Manohar, P., Bhargav, H., & Patil, D. (2018). A 

randomized trial comparing effect of yoga and exercises on quality of life in among 

nursing population with chronic low back pain. International Journal of Yoga, 11(3), 

208. https://doi.org/10.4103/ijoy.ijoy_2_18. 

154) Pearson et al., (2003) Markers of inflammation and cardiovascular disease: application 

to clinical and public health practice: a statement for healthcare professionals from the 

Centers for Disease Control and Prevention and the American Heart Association. 

Circulation 107:499–511. 

155) Pitchai, P., Krishnan, V., & Mangle, K. (2020, December 25). Functional status in 

adhesive capsulitis – yoga vs. physiotherapy: a quasi-experimental study. Journal of 

Complementary and Integrative Medicine, 18(2), 363–369. https://doi.org/10.1515/jcim-

2020-0089. 

https://doi.org/10.1136/annrheumdis-2020-eular.2650
https://doi.org/10.1136/annrheumdis-2020-eular.2650
https://doi.org/10.1136/annrheumdis-2011-201083
https://doi.org/10.4103/ijoy.IJOY_2_18
https://doi.org/10.4103/ijoy.ijoy_2_18
https://doi.org/10.1515/jcim-2020-0089
https://doi.org/10.1515/jcim-2020-0089


234 

 

156) Pokhai, G. G., Bandagi, S., & Abrudescu, A. (2014, July). Níveis de vitamina D na 

espondilite anquilosante: a deficiência corresponde à atividade da doença? Revista 

Brasileira De Reumatologia, 54(4), 330–334. https://doi.org/10.1016 /j.rbr. 2014. 03. 

027 

157) Pollard, K. M., Cauvi, D. M., Toomey, C. B., Hultman, P., & Kono, D. H. (2019). 

Mercury-induced inflammation and autoimmunity. Biochimica biophysica acta. General 

subjects, 1863(12), 129299. https://doi.org/10.1016/j.bbagen.2019.02.001 

158) Poojari, S., Dhiman, D., Ghai, B., Mathur, D., Metri, K., Kataria, K., & Anand, A. 

(2023, September 19). Effectiveness of integrated approach of yoga therapy versus usual 

care in management on chronic low back pain patients: A randomized controlled pilot 

study. Pain Practice, 24(2), 248–260. https://doi.org/10.1111/papr.13296. 

159) Pravalika, B, Yamuna, U, Saoji, A(2022)  Effect of Yoga on musculoskeletal pain and 

discomfort, perceived stress, and quality of sleep in industrial workers: Study protocol 

for a randomized controlled trial. Advances in Integrative Medicine 

https://doi.org/10.1016/j.aimed.2022.11.003. 

160) Prem Kumar B, Srinivasa Murthy M , Rajagopal K , Nagaprabu VN and Sree Madhuri P 

(2014) Epidemiology of Autoimmune Disorders with Special Reference to Rheumatoid 

Arthritis from a Tertiary Care Center, Indian Journal of Pharmacy Practice, Vol 7, Issue 

3. 

161) Pukšić, S., Mitrović, J., Čulo, M. I., Živković, M., Orehovec, B., Bobek, D., & Morović-

Vergles, J. (2021). Effects of Yoga in Daily Life program in rheumatoid arthritis: A 

randomized controlled trial. Complementary therapies in medicine, 57, 102639. 

https://doi.org/10.1016/j.ctim.2020.102639. 

162) Rajbhoj PH, Shete SU, Verma A, Bhogal RS. Effect of yoga module on pro-

inflammatory and anti-inflammatory cytokines in industrial workers of lonavla: a 

randomized controlled trial. J Clin Diagn Res. 2015 Feb;9(2):CC01-5. doi: 

10.7860/JCDR/2015/11426.5551. Epub 2015 Feb 1. PMID: 25859450; PMCID: 

PMC4378732. 

163) Ranganathan, V., Gracey, E., Brown, M. A., Inman, R. D., & Haroon, N. (2017). 

Pathogenesis of ankylosing spondylitis - recent advances and future directions. Nature 

reviews. Rheumatology, 13(6), 359–367. https://doi.org/10.1038/nrrheum.2017.56 

https://doi.org/10.1016%20/j.rbr.%202014.%2003.%20027
https://doi.org/10.1016%20/j.rbr.%202014.%2003.%20027
https://doi.org/10.1016/j.bbagen.2019.02.001
https://doi.org/10.1111/papr.13296
https://doi.org/10.1016/j.aimed.2022.11.003
https://www.sciencedirect.com/journal/advances-in-integrative-medicine
https://doi.org/10.1016/j.aimed.2022.11.003
https://doi.org/10.1016/j.ctim.2020.102639
https://doi.org/10.1038/nrrheum.2017.56


235 

 

164) Reddy, Kamini. andRaut, Asawari. andPatil, Pravin (2020) Axial spondyloarthritis in 

India: determining the delay in diagnosis, impact on work productivity, and attitude of 

patients toward treatment, Indian Journal of Rheumatology, 15, 4: 267-74. 

10.4103/injr.injr_190_19.  

165) Regnaux, J. P., Davergne, T., Palazzo, C., Roren, A., Rannou, F., Boutron, I., & Lefevre-

Colau, M. M. (2019). Exercise programmes for ankylosing spondylitis. The Cochrane 

database of systematic reviews, 10(10), CD011321. 

https://doi.org/10.1002/14651858.CD011321.pub2. 

166) Ribas, T.M.; Teodori, R.M.; Mescolotto, F.F.; Montebelo, M.I.L.; Baruki, S.B.S.; 

Pazzianotto-Forti, E.M. Impact of physical activity levels on musculoskeletal symptoms 

and absenteeism of workers of a metallurgical company. Rev. Bras. Med. Trab. 2021, 18, 

425–433. 

167) Romanowski, Mateusz Wojciech; Špiritović, Maja; Rutkowski, Radosław; Dudek, 

Adrian; Samborski, Włodzimierz; Straburzyńska-Lupa, Anna (2017). Comparison of 

Deep Tissue Massage and Therapeutic Massage for Lower Back Pain, Disease Activity, 

and Functional Capacity of Ankylosing Spondylitis Patients: A Randomized Clinical 

Pilot Study. Evidence-Based Complementary and Alternative Medicine, 2017(), 1–

7. doi:10.1155/2017/9894128. 

168) Rosenblum, M. D., Remedios, K. A., & Abbas, A. K. (2015). Mechanisms of human 

autoimmunity. The Journal of clinical investigation, 125(6), 2228–2233. 

https://doi.org/10.1172/JCI78088. 

169) Roşu, M. O., Ţopa, I., Chirieac, R., & Ancuta, C. (2013). Effects of Pilates, McKenzie 

and Heckscher training on disease activity, spinal motility and pulmonary function in 

patients with ankylosing spondylitis: a randomized controlled trial. Rheumatology 

International, 34(3), 367–372. doi:10.1007/s00296-013-2869-y. 

170) Ruschitzka, F., Borer, J. S., Krum, H., Flammer, A. J., Yeomans, N. D., Libby, P., 

Lüscher, T. F., Solomon, D. H., Husni, M. E., Graham, D. Y., Davey, D. A., 

Wisniewski, L. M., Menon, V., Fayyad, R., Beckerman, B., Iorga, D., Lincoff, A. M., & 

Nissen, S. E. (2017). Differential blood pressure effects of ibuprofen, naproxen, and 

celecoxib in patients with arthritis: the PRECISION-ABPM (Prospective Randomized 

Evaluation of Celecoxib Integrated Safety Versus Ibuprofen or Naproxen Ambulatory 

Blood Pressure Measurement) Trial. European heart journal, 38(44), 3282–3292. 

https://doi.org/10.1093/eurheartj/ehx508. 

https://doi.org/10.1002/14651858.CD011321.pub2
https://doi.org/10.1172/JCI78088
https://doi.org/10.1093/eurheartj/ehx508


236 

 

171) Saper, R. B., Lemaster, C., Delitto, A., Sherman, K. J., Herman, P. M., Sadikova, E., 

Stevans, J., Keosaian, J. E., Cerrada, C. J., Femia, A. L., Roseen, E. J., Gardiner, P., 

Gergen Barnett, K., Faulkner, C., & Weinberg, J. (2017, June 20). Yoga, Physical 

Therapy, or Education for Chronic Low Back Pain. Annals of Internal Medicine, 167(2), 

85. https://doi.org/10.7326/m16-2579. 

172) Sathyanarayanan, G., Vengadavaradan, A., & Bharadwaj, B. (2019). Role of Yoga and 

Mindfulness in Severe Mental Illnesses: A Narrative Review. International journal of 

yoga, 12(1), 3–28. https://doi.org/10.4103/ijoy.IJOY_65_17. 

173) Schmid, A. A., Fruhauf, C. A., Sharp, J. L., Van Puymbroeck, M., Bair, M. J., & Portz, 

J. D. (2019, January 1). Yoga for People with Chronic Pain in a Community-Based 

Setting: A Feasibility and Pilot RCT. Journal of Evidence-Based Integrative Medicine, 

24, 2515690X1986376. https://doi.org/10.1177/2515690x19863763 

174) Schmidt, T., Wijga, A., Von Zur Mühlen, A., Brabant, G., & Wagner, T. O. (1997). 

Changes in cardiovascular risk factors and hormones during a comprehensive residential 

three month kriya yoga training and vegetarian nutrition. Acta physiologica 

Scandinavica. Supplementum, 640, 158–162. 

175) Shah, A. A., & Sinha, A. A. (2013). Oxidative stress and autoimmune skin 

disease. European journal of dermatology: EJD, 23(1), 5–13. 

https://doi.org/10.1684/ejd.2012.1884. 

176) Shah, K., Adhikari, C., Saha, S., & Saxena, D. (2022). Yoga, immunity and COVID-19: 

A scoping review. Journal of family medicine and primary care, 11(5), 1683–1701. 

https://doi.org/10.4103/jfmpc.jfmpc_2182_21. 

177) Sherman, K. J., Wellman, R. D., Cook, A. J., Cherkin, D. C., & Ceballos, R. M. (2013). 

Mediators of Yoga and Stretching for Chronic Low Back Pain. Evidence-Based 

Complementary and Alternative Medicine, 2013, 1–11. 

https://doi.org/10.1155/2013/130818. 

178) Shete, S. U., Verma, A., Kulkarni, D. D., & Bhogal, R. S. (2017). Effect of yoga training 

on inflammatory cytokines and C-reactive protein in employees of small-scale 

industries. Journal of education and health promotion, 6, 76. 

https://doi.org/10.4103/jehp.jehp_65_17. 

https://doi.org/10.7326/m16-2579
https://doi.org/10.4103/ijoy.IJOY_65_17
https://doi.org/10.1177/2515690x19863763
https://doi.org/10.1684/ejd.2012.1884
https://doi.org/10.4103/jfmpc.jfmpc_2182_21
https://doi.org/10.1155/2013/130818
https://doi.org/10.4103/jehp.jehp_65_17


237 

 

179) Shin S. (2021) Meta-Analysis of the Effect of Yoga Practice on Physical Fitness in the 

Elderly. Int J Environ Res Public Health. 6;18(21):11663. doi: 

10.3390/ijerph182111663.  

180) Shobana, R; Maheshkumar, K; Venkateswaran, S.T.; Geetha, M Bagavad,; Padmavathi, 

R (2022) . Effect of long-term yoga training on autonomic function among the healthy 

adults. Journal of Family Medicine and Primary Care 11(7): 3471-3475. DOI: 

10.4103/jfmpc.jfmpc_199_21. 

181) Shree Ganesh, H. R., Subramanya, P., Rao M, R., & Udupa, V. (2021). Role of yoga 

therapy in improving digestive health and quality of sleep in an elderly population: A 

randomized controlled trial. Journal of bodywork and movement therapies, 27, 692–697. 

https://doi.org/10.1016/j.jbmt.2021.04.012. 

182) Sieper J, Rudwaleit M, Baraliakos X, Brandt J, Braun J, Burgos-Vargas R, 

Dougados M, Hermann K-G, Landewé R, Maksymowych W and Van der Heijde D. 

(2009) The assessment of SpondyloArthritis international Society (ASAS) 

handbook: a guide to assess spondyloarthritis. Ann Rheum Dis  68 (Suppl 11). 

183) Sieper J, van der Heijde D.  (2013) Review: nonradiographic axial spondyloarthritis: 

new definition of an old disease?  Arthritis Rheum 65:543–51.  

184) Silva, E.M., Andrade, S.C. & Vilar, M.J. (2012).Evaluation of the effects of Global 

Postural Reeducation in patients with ankylosing spondylitis. Rheumatology 

International, 32(7):2155-63. doi: 10.1007/s00296-011-1938-3. 

185) Singh et al. (2022) A Role of Selected Yoga Practices In The Treatment Of Ankylosing 

Spondylitis: A Case Study, International Journal of Ayush;: 11(1); 44-55. 

186) Singh, J., Metri, K., Tekur, P., Mohanty, S., Jha, M., Singh, A., & Raghuram, N. (2022, 

January). Designing, validation, and feasibility of a yoga module for patients with 

ankylosing spondylitis. Journal of Ayurveda and Integrative Medicine, 13(1), 100479. 

https://doi.org/10.1016/j.jaim.2021.06.019. 

187) Singh, J., Metri, K., Tekur, P., Mohanty, S., Singh, A., & Raghuram, N. (2023, 

February). Tele-yoga in the management of ankylosing spondylitis amidst COVID 

pandemic: A prospective randomized controlled trial. Complementary Therapies in 

Clinical Practice, 50, 101672. https://doi.org/10.1016/j.ctcp.2022.101672. 

https://doi.org/10.1016/j.jbmt.2021.04.012
https://doi.org/10.1016/j.jaim.2021.06.019
https://doi.org/10.1016/j.ctcp.2022.101672


238 

 

188) Singh, J., Tekur, P., Metri, K. G., Mohanty, S., Singh, A., & Nagaratna, R. (2021, 

January). Potential Role of Yoga in the Management of Ankylosing Spondylitis: A 

Retrospective Study. Annals of Neurosciences, 28(1–2), 74–78. 

https://doi.org/10.1177/09727531211035335. 

189) Singh, S.K., Sharma, D.K., Acharya, I.S., Guru Deo, G. (2022). Role of Selected Yoga 

Practices in the Treatment of Ankylosing Spondylitis: A Case Study, International 

Journal of Ayush 11(1); 44-55. 

190) Singh, V. K., Bhandari, R. B., & Rana, B. B. (2011). Effect of yogic package on 

rheumatoid arthritis. Indian journal of physiology and pharmacology, 55(4), 329–335. 

191) Singphow, C., Purohit, S., Tekur, P., Bista, S., Panigrahy, S. N., Raghuram, N., & 

Nagendra, H. R. (2022). Effect of Yoga on Stress, Anxiety, Depression, and Spinal 

Mobility in Computer Users with Chronic Low Back Pain. International journal of 

yoga, 15(2), 114–121. https://doi.org/10.4103/ijoy.ijoy_9_22 

192) Smith, D. A., & Germolec, D. R. (1999). Introduction to immunology and 

autoimmunity. Environmental health perspectives, 107 Suppl 5(Suppl 5), 661–665. 

https://doi.org/10.1289/ehp.99107s5661. 

193) Sneha A. Tayade1 , Vaishali D. Bhosal Effect Of Yogasana On Digestive System , 

International Ayurvedic Medical Journal, (ISSN: 2320 5091) (March, 2017) 5 (3). 

194) Souza, M. C. de, Jennings, F., Morimoto, H., & Natour, J. (2017). Swiss ball exercises 

improve muscle strength and walking performance in ankylosing spondylitis: a 

randomized controlled trial. Revista Brasileira de Reumatologia (English Edition), 

57(1), 45–55. doi:10.1016/j.rbre.2016.09.009. 

195) Sovová, E., Čajka, V., Pastucha, D., Malinčíková, J., Radová, L., & Sovová, M. (2015). 

Positive effect of yoga on cardiorespiratory fitness: A pilot study. International journal 

of yoga, 8(2), 134–138. https://doi.org/10.4103/0973-6131.158482. 

196) Srivastava, RN,  Pant, S, Srivastava, SR,  Sharma, AC and, S (2023) Intech Open 

https://doi.org/10.5772/intechopen.108698. 

197) Starkweather, A. R., Xu, W., Gnall, K. E., Emrich, M., Garnsey, C. L., Magin, Z. E., 

Wu, W., Fetta, J., Groessl, E. J., & Park, C. (2024, March 14). Testing Biological and 

Psychological Pathways of Emotion Regulation as a Primary Mechanism of Action in 

Yoga Interventions for Chronic Low Back Pain: Protocol for a Randomized Controlled 

Trial. JMIR Research Protocols, 13, e56016. https://doi.org/10.2196/56016. 

https://doi.org/10.1177/09727531211035335
https://doi.org/10.4103/ijoy.ijoy_9_22
https://doi.org/10.1289/ehp.99107s5661
https://doi.org/10.4103/0973-6131.158482
https://doi.org/10.5772/intechopen.108698
https://doi.org/10.2196/56016


239 

 

198) Strickland, F. M., Hewagama, A., Wu, A., Sawalha, A. H., Delaney, C., Hoeltzel, M. F., 

Yung, R., Johnson, K., Mickelson, B., & Richardson, B. C. (2013). Diet influences 

expression of autoimmune-associated genes and disease severity by epigenetic 

mechanisms in a transgenic mouse model of lupus. Arthritis and rheumatism, 65(7), 

1872–1881. https://doi.org/10.1002/art.37967. 

199) Subramanian, S.S. (2017). Ankylosing Spondylitis treated with Physioball Exercises 

Using Yoga and Gravity – An Innovative Means of physiotherapy. Journal of Medical 

Science and Clinical Research 5 (4): 20426-20432. 

200) Subramanian, S.S. (2017). Ankylosing Spondylitis treated with Physioball Exercises 

Using Yoga and Gravity – An Innovative Means of physiotherapy, Journal of Medicine 

Science and Clinical Research.  5 (4):20426-32. doi: https://dx.doi.org / 

10.18535/jmscr/v5i4.112. 

201) Sugumar, D. and V Ponnuswamy, V. (2018). Effect of simplified Kundalini yoga in the 

management of cervical spondylosis. International Journal of Physical Education, 

Sports and Health. 5(5): 71-74. 

202) Sullivan MJL, Bishop SR, Pivik J. The Pain Catastrophizing Scale: Development and 

Validation. Psychol Assess, 1995; 7(4): 524-32. 

203) Sushma, N. S., Shyamasundaran, K., Prajeesh Nath, E. N., & Puthiyedath, R. (2022). 

Integrative approach combining Ayurveda, counselling, Yoga and meditation with 

conventional management of Ankylosing Spondylitis - A case report. Journal of 

Ayurveda and integrative medicine, 13(1), pages 100497. https://doi.org/10.1016 /j. 

jaim.2021.07.013. 

204) Suyasa et al. (2018). Elevated High-Sensitivity C- reactive protein And Interleukin-6 

Plasma as Risk Factors for Symptomatic Lumbar Osteoarthritis in Postmenopausal 

Women Open Access Macedonian. Journal of Medical Sciences, 6(11):2107-2110. 

https://doi.org/10.3889/oamjms.2018.422. 

205) Taspinar, O., Aydın, T., Celebi, A., Keskin, Y., Yavuz, S., Guneser, M., … Gok, M. 

(2015). Psychological effects of calisthenic exercises on neuroinflammatory and 

rheumatic diseases. Zeitschrift Für Rheumatologie, 74(8), 722–727. doi:10.1007/s00393-

015-1570-9.  

https://doi.org/10.1002/art.37967
https://doi.org/10.1016%20/j.%20jaim.2021.07.013
https://doi.org/10.1016%20/j.%20jaim.2021.07.013
https://doi.org/10.3889/oamjms.2018.422


240 

 

206) Tekur, P., Chametcha, S., Hongasandra, R., & Raghuram, N. (2010). Effect of yoga on 

quality of life of CLBP patients: A randomized control study. International Journal of 

Yoga, 3(1), 10. https://doi.org/10.4103/0973-6131.66773. 

207) Tekur, P., Singphow, C., Nagendra, H. R., & Raghuram, N. (2008). Effect of short-term 

intensive yoga program on pain, functional disability and spinal flexibility in chronic 

low back pain: a randomized control study. Journal of alternative and complementary 

medicine (New York, N.Y.), 14(6), 637–644. https://doi.org/10.1089/acm.2007.0815. 

208) Telles, S., Dash, M., & Naveen, K. V. (2009). Effect of yoga on musculoskeletal 

discomfort and motor functions in professional computer users. Work (Reading, 

Mass.), 33(3), 297–306. https://doi.org/10.3233/WOR-2009-0877. 

209) Thirupathi C. and Subramaniam, A. (2014) Effect of yoga exercise on pulmonary 

function in young medical students. International Journal of Medical Research & Health 

Sciences, 2016, 5, 11:341-343. 

210) Tian R. et al. (2014). Possible Change Process of Inflammatory Cytokines in the 

Prolonged Chronic Stress and Its Ultimate Implications for Health. The Scientific World 

Journal Volume 2014 (2014), Article ID 780616. 

211) Tilbrook, H. E., Cox, H., Hewitt, C. E., Kang’ombe, A. R., Chuang, L. H., Jayakody, S., 

Aplin, J. D., Semlyen, A., Trewhela, A., Watt, I., & Torgerson, D. J. (2011, November 

1). Yoga for Chronic Low Back Pain. Annals of Internal Medicine, 155(9), 569. 

https://doi.org/10.7326/0003-4819-155-9-201111010-00003. 

212) Tilbrook, Helen E.; Cox, Helen; Hewitt, Catherine E.; Kang'ombe, Arthur Ricky; 

Chuang, Ling-Hsiang; Jayakody, Shalmini; Aplin, John D.; Semlyen, Anna; Trewhela, 

Alison; Watt, Ian; Torgerson, David J. (2011). Yoga for Chronic Low Back Pain. Annals 

of Internal Medicine, 155(9), 569–. doi:10.7326/0003-4819-155-9-201111010-00003. 

213) Trandem, K., Zhao, J., Fleming, E., & Perlman, S. (2011). Highly activated cytotoxic 

CD8 T cells express protective IL-10 at the peak of coronavirus-induced 

encephalitis. Journal of immunology (Baltimore, Md. : 1950), 186(6), 3642–3652. 

https://doi.org/10.4049/jimmunol.1003292. 

 

 

https://doi.org/10.4103/0973-6131.66773
https://doi.org/10.1089/acm.2007.0815
https://doi.org/10.3233/WOR-2009-0877
https://doi.org/10.7326/0003-4819-155-9-201111010-00003
https://doi.org/10.4049/jimmunol.1003292


241 

 

214) Tricás-Moreno, J. M., Lucha-López, M. O., Lucha-López, A. C., Salavera-Bordás, C., & 

Vidal-Peracho, C. (2016). Optimizing physical therapy for ankylosing spondylitis: a case 

study in a young football player. Journal of physical therapy science, 28(4), 1392–1397. 

https://doi.org/10.1589/jpts.28.1392. 

215) Tricás-Moreno, J.M.,  Lucha-López, M.O.,  Lucha-López, A.C., Salavera-Bordás, C. &  

Vidal-Peracho, C. (2016).  Optimizing physical therapy for ankylosing spondylitis: a 

case study in a young football player. Journal of Physical Therapy Science 28: 1392–

1397. https://doi.org/10.1589/jpts.28.1392. 

216) Trivedi, V., & Mishra, P. (2014, June). THU0328 The Efficacy of Classical Indian Yoga 

in the Treatment of Fibromyalgia: A Randomized Controlled Trial. Annals of the 

Rheumatic Diseases, 73(Suppl 2), 295.4-296. https://doi.org/10.1136/ annr heu md is-

2014-eular.1020. 

217) Tsui FW, Tsui HW, Akram A, Haroon N, Inman RD. (2014) The genetic basis of 

ankylosing spondylitis: new insights into disease pathogenesis. ApplClin Genet. 

22;7:105-15. doi: 10.2147/TACG.S37325. PMID: 24971029; PMCID: PMC4070859. 

218) Vadiraja, H., Rao, M. R., Nagarathna, R., Nagendra, H., Rekha, M., Vanitha, N., 

Gopinath, K., Srinath, B., Vishweshwara, M., Madhavi, Y., Ajaikumar, B., Bilimagga, S. 

R., & Rao, N. (2009, October). Effects of yoga program on quality of life and affect in 

early breast cancer patients undergoing adjuvant radiotherapy: A randomized controlled 

trial. Complementary Therapies in Medicine, 17(5–6), 274–280. 

https://doi.org/10.1016/j.ctim.2009.06.004 

219) van Tubergen, A., Landewé, R., van der Heijde, D., Hidding, A., Wolter, N., Asscher, 

M., Falkenbach, A., Genth, E., Thè, H. G., & van der Linden, S. (2001). Combined spa-

exercise therapy is effective in patients with ankylosing spondylitis: a randomized 

controlled trial. Arthritis and rheumatism, 45(5), 430–438. https://doi.org/10.1002/1529-

0131(200110)45:5<430::aid-art362>3.0.co;2-f. 

220) van Weely SF, van Denderen CJ, van der Horst-Bruinsma IE, et al. Reproducibility of 

performance measures of physical function based on the BASFI, in ankylosing 

spondylitis. Rheumatology (Oxford). 2009; 48(10):1254-1260. 

221) Vojdani, A., Pollard, K. M., & Campbell, A. W. (2014). Environmental triggers and 

autoimmunity. Autoimmune diseases, 2014, 798029. https://doi.org/ 10.1155/ 20 

14/798029. 

https://doi.org/10.1589/jpts.28.1392
https://doi.org/10.1589/jpts.28.1392
https://doi.org/10.1136/%20annr%20heu%20md%20is-2014-eular.1020
https://doi.org/10.1136/%20annr%20heu%20md%20is-2014-eular.1020
https://doi.org/10.1016/j.ctim.2009.06.004
https://doi.org/10.1002/1529-0131(200110)45:5%3c430::aid-art362%3e3.0.co;2-f
https://doi.org/10.1002/1529-0131(200110)45:5%3c430::aid-art362%3e3.0.co;2-f
https://doi.org/10.1155/2014/798029
https://doi.org/10.1155/2014/798029


242 

 

222) Wang, Y., Liu, X., Wang, W., Shi, Y., Ji, X., Hu, L., Wang, L., Yin, Y., Xie, S., Zhu, J., 

Zhang, J., Jiao, W., & Huang, F. (2022). Adherence, Efficacy, and Safety of Wearable 

Technology-Assisted Combined Home-Based Exercise in Chinese Patients With 

Ankylosing Spondylitis: Randomized Pilot Controlled Clinical Trial. Journal of medical 

Internet research, 24(1), e29703. https://doi.org/10.2196/29703. 

223) Ward, L., Stebbings, S., Athens, J., Cherkin, D., & David Baxter, G. (2018). Yoga for 

the management of pain and sleep in rheumatoid arthritis: a pilot randomized controlled 

trial. Musculoskeletal care, 16(1), 39–47. https://doi.org/10.1002/msc.1201. 

224) Ware Jr., J.E. and Sherbourne, C.D. (1992). The MOS 36-Item Short-Form Health 

Survey (SF-36). I. Conceptual Framework and Item Selection. Medical Care, 30, 

473-483.  

225) Williams, K. A., Petronis, J., Smith, D., Goodrich, D., Wu, J., Ravi, N., Doyle, E. J., Jr, 

Gregory Juckett, R., Munoz Kolar, M., Gross, R., & Steinberg, L. (2005). Effect of 

Iyengar yoga therapy for chronic low back pain. Pain, 115(1-2), 107–117. 

https://doi.org/10.1016/j.pain.2005.02.016. 

226) Wolff, M., Sundquist, K., Larsson Lönn, S., & Midlöv, P. (2013, December). Impact of 

yoga on blood pressure and quality of life in patients with hypertension – a controlled 

trial in primary care, matched for systolic blood pressure. BMC Cardiovascular 

Disorders, 13(1). https://doi.org/10.1186/1471-2261-13-111. 

227) Xie, Y., Guo, F., Lu, Y., Guo, Y., Wei, G., Lu, L., Ji, W., & Qian, X. (2019). A 12-week 

Baduanjin Qigong exercise improves symptoms of ankylosing spondylitis: A 

randomized controlled trial. Complementary therapies in clinical practice, 36, 113–119. 

https://doi.org/10.1016/j.ctcp.2018.12.007. 

228) Yadav, R. K., Magan, D., Mehta, N., Sharma, R., & Mahapatra, S. C. (2012). Efficacy of 

a short-term yoga-based lifestyle intervention in reducing stress and inflammation: 

preliminary results. Journal of alternative and complementary medicine (New York, 

N.Y.), 18(7), 662–667. https://doi.org/10.1089/acm.2011.0265. 

229) Yam MF, Loh YC, Tan CS, Khadijah Adam S, Abdul Manan N, Basir R. General 

Pathways of Pain Sensation and the Major Neurotransmitters Involved in Pain 

Regulation. Int J Mol Sci. 2018 Jul 24;19(8):2164. doi: 10.3390/ijms19082164. PMID: 

30042373; PMCID: PMC6121522. 

https://doi.org/10.2196/29703
https://doi.org/10.1002/msc.1201
https://doi.org/10.1016/j.pain.2005.02.016
https://doi.org/10.1186/1471-2261-13-111
https://doi.org/10.1016/j.ctcp.2018.12.007
https://doi.org/10.1089/acm.2011.0265


243 

 

230) Yam MF, Loh YC, Tan CS, Khadijah Adam S, Abdul Manan N, Basir R. General 

Pathways of Pain Sensation and the Major Neurotransmitters Involved in Pain 

Regulation. Int J Mol Sci. 2018 Jul 24;19(8):2164. doi: 10.3390/ijms19082164. PMID: 

30042373; PMCID: PMC6121522. 

231) Yarlas A, Bayliss M, Cappelleri JC, Maher S, Bushmakin AG, Chen LA, 

Manuchehri A, Healey P. Psychometric validation of the SF-36® Health Survey in 

ulcerative colitis: results from a systematic literature review. Quality of life 

research. 2018 Feb;27:273-90. 

232) Ye X, Chen Z, Shen Z, Chen G, Xu X. Yoga for Treating Rheumatoid Arthritis: A 

Systematic Review and Meta-Analysis. Front Med (Lausanne). 2020 Nov 27;7:586665. 

doi: 10.3389/fmed.2020.586665. PMID: 33330545; PMCID: PMC773259. 

233) Yu, K., Lo, L., Lin, M., Cheung, Y., & Wong, S. (2020, April 7). A preliminary study of 

an online pain management programme for patients with ankylosing spondylitis. 

Counselling and Psychotherapy Research, 21(1), 227–236. 

https://doi.org/10.1002/capr.12314. 

234) Yurtkuran, M., Alp, A., Yurtkuran, M., & Dilek, K. (2007, September). A modified 

yoga-based exercise program in hemodialysis patients: A randomized controlled study. 

Complementary Therapies in Medicine, 15(3), 164–171. 

https://doi.org/10.1016/j.ctim.2006.06.008. 

235) Zaarour, N, Yan Li, Hui Shi, Paul Bowness, Liye Chen (2021) From the Genetics of 

Ankylosing Spondylitis to New Biology and Drug Target Discovery,  Frontiers in 

Immunology, Vol-12, 10.3389/fimmu.2021.624632.  

236) Zenewicz LA, Abraham C, Flavell RA, Cho JH. (2010) Unraveling the genetics of 

autoimmunity. Cell. 140(6):791–797.  

237) Zhu, W., He, X., Cheng, K., Zhang, L., Chen, D., Wang, X., Qiu, G., Cao, X., & Weng, 

X. (2019). Ankylosing spondylitis: etiology, pathogenesis, and treatments. Bone 

research, 7, 22. https://doi.org/10.1038/s41413-019-0057-8. 

238) Zochling J, Maxwell L, Beardmore J, Boonen A. (2005). TNF-alpha inhibitors for 

ankylosing spondylitis. Cochrane Database Systemic Rev. 2005;3:CD005468. 

  

https://doi.org/10.1002/capr.12314
https://doi.org/10.1016/j.ctim.2006.06.008
https://doi.org/10.1038/s41413-019-0057-8


244 

 

Bogs Articles 

1) Novartis, Cadila Healthcare lead digital marketing space for ankylosing spondylitis in 

India: GlobalData. (2021, May 20). Express Pharma. 

https://www.expresspharma.in/novartis-cadila-healthcare-lead-digital-marketing-space-

for-ankylosing-spondylitis-in-india-globaldata/ 

2) Occupational Stress. (2001). Musculoskeletal Disorders and the Workplace - NCBI 

Bookshelf. https://www.ncbi.nlm.nih.gov/books/NBK222423/ 

3) Ware J. SF-36 Health Survey Update. Spine. 2000. 25; 24: 3130-3139.<section> 

</section> 

4) West HF. (1949)  Aetiology of ankylosing spondylitis. Ann Rheum Dis 8:143–8. 

5) World Health Organisation, Indicator Metadata Registry Details. (2017.). 

https://www.who.int/data/gho/indicator-metadata-registry/imr-details/78 

6) Stephens I. Medical Yoga Therapy, Children (Basel) 2017 Feb 10;4(2):12. doi: 

10.3390/children4020012. PMID: 28208599;  

7) E-Ryt, P. J. (2019, September 7). Indigestion and Yoga - Yoga Teacher Training Blog. 

Yoga Teacher Training Blog. 

 https://www.yoga-teacher-training.org/2015/05/13/indigestion-and-yoga/ 

8) Nokhla, N. (2021, December 22). Ankylosing Spondylitis: Early intervention prevents 

bone fusion. Times of India. Blog.  

https://timesofindia.indiatimes.com/blogs/voices/ankylosing-spondylitis-early-intervention-

prevents-bone-fusion/ 

 

Image Source:  

1) Image Source:  Physio https://inlinephysio.com.au/a-focus-on-ankylosing-spondylitis/ 

2) Image Source: www.spine-health.com and Inline 

https://www.ncbi.nlm.nih.gov/books/NBK222423/
https://timesofindia.indiatimes.com/blogs/voices/ankylosing-spondylitis-early-intervention-prevents-bone-fusion/
https://timesofindia.indiatimes.com/blogs/voices/ankylosing-spondylitis-early-intervention-prevents-bone-fusion/
https://inlinephysio.com.au/a-focus-on-ankylosing-spondylitis/
http://www.spine-health.com/


 

 

 

 

 

 

 
Influence of Yogic Practice on Patients with Ankylosing Spondylitis 

 

APPENDICES 

 



I 

 

Appendices 

Subjects Record Proforma 
 

Demographics 

Name Age Sex 

 

 

 

  

Address Phone 

 

 

 

 

 

Occupation Extra-curricular 

activities 

Any other relevant information 

 

 

  

 

 

Basic Parameters 

Heart Rate Blood Pressure Height  Weight BMI 

 

 

    

 

Diagnosis: Ankylosing Spondylitis 

Baseline data 

 

Duration of back 

pain 

  

Diagnosis (years)   

Baseline Clinical 

features 

Back pain 

 

Arthritis 

Dactylitis 

 

Enthesitis 

Uveitis 

 

 

Others 

 

 

Baseline 

Laboratory 

HLA B27 

 

X-ray 

 

MRI 

 

CRP 

 

Exclusion of other diseases 

 

Give answers on your Own 

 

 

1. Are you having heart diseases?     Yes/No    if yes, specify…………………………….. 

 

2.  Are you having psychiatric problem?     Yes/No    if yes, specify………………………. 



II 

 

3. Are you suffering from pulmonary diseases?     Yes/No    if yes, specify…………….. 

 

4. Are you suffering from digestion problem? Yes/No    if yes, specify………………… 

 

5. Do you having any surgery history in your body? Yes/No    if yes, specify……………… 

 

6. Are you having kidney problems? Yes/No    if yes, specify…………………… 

 

7. Do you have any skin problem? Yes/No    if yes, specify……………….. 

 

8. Do you have any eye problem? Yes/No    if yes, specify……………….. 

 

9. Are you having any past injury? Yes/No    if yes, specify……………………… 

 

10. Do you smoke or drink alcohol? Yes/No    if yes, specify ……………………………………. 

 

11. Have you any illness in past? Yes/No    if yes, specify …………………………………… 

 

 

 

  



II
I  

F
o

ll
o
w

 U
p

 D
a

ta
 S

h
ee

t 
 

 
S

ca
le

s 

V
is

it
s 

D
a

te
 

B
A

S
D

A
I 

B
A

S
F

I 
E

S
R

 
C

R
P

 
T

N
F

 
C

o
rt

is
o

l 
B

lo
o

d
 C

o
u

n
t 

D
ep

re
ss

io
n

 
F

ea
r
 

P
a

in
 

S
F

3
6

 

S
tu

d
y
 

o
n
se

t 

D
a
y
 0

 

 
 

 
 

 
 

 
 

 
 

 
 

V
is

it
 1

 

W
ee

k
 4

 
 

 
 

 
 

 
 

 
 

 
 

 

V
is

it
 2

 

W
ee

k
 8

 
 

 
 

 
 

 
 

 
 

 
 

 

V
is

it
 3

 

W
ee

k
 1

2
 

 
 

 
 

 
 

 
 

 
 

 
 

V
is

it
 4

 

W
ee

k
 1

6
 

 
 

 
 

 
 

 
 

 
 

 
 

V
is

it
 5

 

W
ee

k
 2

0
 

 
 

 
 

 
 

 
 

 
 

 
 

V
is

it
 6

 

W
ee

k
 2

4
 

 
 

 
 

 
 

 
 

 
 

 
 

O
u
t 

o
f 

sc
h
ed

u
le

 

v
is

it
 

 
 

 
 

 
 

 
 

 
 

 
 

  

 



IV 

 

Study Ethical Clearance Letter of Jadavpur University 

 

  



V 

 

Study Ethical Clearance Letter of IPGMER, Kolkata 

 



VI 

 

 

  



VII 

 

Consent Proforma (English) 

Influence of Yogic Practices on Patients with Ankylosing Spondylitis 

Study to be conducted by: 

Departments of Physical Education, Jadavpur University, Raja SC Mallick Road, Kolkata-700032 

And Institute of Postgraduate Medical Education & Research (IPGME&R) and SSKM Hospital 

244A and B, A.J.C. Bose Road, Kolkata – 700020 

You are being invited to participate in a clinical research study. The following information is for you to 

understand why the research is being done and what it will involve. Please take time to read it carefully and 

discuss with friends, relatives and your family doctor if you wish. Please feel free to ask us if there is anything 

that is not clear or if you would like more information. Take time to decide whether or not you wish to take part. 

Please sign the Informed Consent Form only if you are fully satisfied with the information given to you and you 

understand the procedures involved in the study. 

What is the purpose of this study? 

The purpose of this study is to evaluate influence of yogic practices on ankylosing spondylitis. Yogic 

exercise is now popular and it is established that yogic practice is cost effective, energetic, and increases quality 

of life. The yogic exercises are separately to be treated as complementary/supplementary medicine along with 

regular anti-inflammatory medicines suggested by medical expert. Generally, doctors use non-steroidal anti-

inflammatory drugs or biologic medications to treat ankylosing spondylitis. Apart from medicine, specific form 

of yogic practices like-asana (posture), pranayama (control of breathing), Dhyana (meditation) is to be helpful 

for patients suffer from ankylosing spondylitis.  

Why have I been chosen? 

This study is being conducted in patients who have complained about low back pain, low back stiffness 

and physical disability because of ankylosing spondylitis.  The subjects will have to be of age between 18 to 40 

years male. You have been selected because you have this problem and satisfy the other selection criteria for the 

trial. 

Do I necessarily have to take part? 

No, it is up to you to decide whether or not to take part. If you decide to take part you will be asked to 

sign a consent form. Even after you have decided to take part, you are still free to withdraw anytime you choose 

without giving us a reason. A decision to withdraw, or a decision not to take part, will not affect the quality of 

care you receive. 

What happens during the study? 

Once you agree to participate in the trial and the doctor is assured that you are suffering from 

Ankylosing spondylitis you will be evaluated through physical examination and laboratory evaluation. 



VIII 

 

You will continue your regular treatment as prescribed by the doctor (rheumatologist). Along with 

medicine, you will receive yogic exercises used as complementary and supplementary medicine. After 

completing the scheduled treatment, you will again be assessed through psychological assessment by 

questionnaire, physical examination and laboratory tests to ensure your wellbeing. 

What do I have to do? 

You will have to carefully follow the instructions for medication and yogic practice. After enrolment, you will 

be observed for 1 week, and will then be expected to take medicines as per direction of corresponding doctor 

and yogic practices with empty stomach. This practice should be done for 1 hour daily in the morning or 

evening for 12 weeks. Specific form of yogic practices like-asana (posture), pranayama (control of breathing), 

Dhyana (meditation) is to be given as per prepared protocol. 

You will be required to visit your doctor at the end of every alternate week, i.e. after each 15 days, after 

starting yoga practice. You should inform your doctor in case you take any other medicine. 

 Before starting the yoga practice, the researcher will perform all the yoga exercises through online video call. 

And also show and explain step by step how to practice. After showing the online video call what should be 

done and what should not be done, give the full video of the yoga exercises to everyone by pen drive. Also 

provide illustrated descriptions of these yoga exercises to everyone. All those patients will be given their contact 

numbers so that they can be contacted directly through voice calls and video calls to get information about their 

communication habits. If there is a need to change the type and dosage of yoga within the specified time period 

of practice, you will get that information through telecommunication. 

What are the drugs that are being given in this trial? 

You will continue drugs prescribed by your treating doctor. No additional medicine would be given for 

the trial. Only yogic exercises would be practiced for the trial as complementary therapy. 

What are the side effects and risks from the treatment? 

The combination of drug and yogic exercises is widely used in all over the globe without reports of 

adverse reactions. Gradually the joint mobility develops.  

Are there any other possible disadvantages of taking part? 

Rather than disadvantage, some inconvenience is involved. You will have to come to the clinic on 

predetermined dates. The study requires you to have blood tests for which it will be necessary to insert a needle 

in your vein. After the study is over, we do not have provisions for continued free supply of the drugs or 

continuation of yogic exercises.  

What are the possible benefits of taking part? 

Yogic practices are expected to provide benefit such as being free from pain, increased flexibility, 

relief from stress, and thus better day to day life. 

If the information obtained from this study helps us in improving the treatment of ankylosing spondylitis, you 

will have the satisfaction of contributing to the difficult task of evaluating a combination of drugs and yogic 

exercises. This, in itself, is a worthy cause that might help future patients.  
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What happens if the study stops? 

The study is expected to be completed within 12 weeks of inception with each subject recruited. If it is 

stopped early, the reasons for it will be explained to you and arrangements made for your continued treatment. 

Are there reasons for which I might be taken out of the study later on? 

Even if you want to stay in the study, there may be reasons for which you might be withdrawn from the study. 

This may happen if: 

▪ Your health worsens during the period. 

▪ You do not take your medicines properly or repeatedly miss scheduled visit dates.  

▪ You do not practice your yoga as prescribed by the yoga experts or maintain irregularity.  

Will my taking part in this study be kept confidential? 

Yes. All data obtained from the study will be kept confidential. The data would be archived for an 

appropriate period. This data will be used only by authorized persons for scientific purposes. 

What will happen to the results of the study? 

A study report will be finalized soon after the trial closes. This will be submitted to the ethics 

committee of the institute carrying out the study, and also to the university authority and others’ if needed. 

The results may be published in a scientific journal or discussed at a scientific forum. You will however, not be 

identified in any report / publication. 

Contact for further information: 

The Yoga expert and the doctor conducting this study can discuss it in more detail with you and reply to any 

query, when it arises. The contact persons are: 

 

Dr. Asish Paul                                       Arumay Jana                          Dr. Prodyot Sinhamahapatra  

(Associate Professor)                    (Senior Research Fellow)               (Associate Professor) 

Department of Physical Education    Department of Physical           Dept. of Rheumatology 

Jadavpur University                         Education                             I.P.G.M.E.R, Kolkata-700020 

Kolkata-700032                           Jadavpur University 

Contact Number: 9831710942      Kolkata-700032 

                                                 Contact Number: 9635149052 

 

Principal Investigator        Co-Investigator                             Consultant Medical Expert 

 

 

Thank you for going through the Patient Information Sheet. Should you decide to participate in this clinical 

trial, we thank you for that too. 
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Informed consent form in English 

Influence of Yogic Practices on Selected Groups of Variables Related to Lower Back Pain 

Subject’s: Name: ________________________________   Initials _____   Age _____  Sex ______    

Please tick in here if you agree 

1. I confirm that I have read and understood the information sheet for  

 the above study and have had the opportunity to ask questions. [             ] 

2. I understand that my participation in the study is voluntary and that I am 

 free to withdraw at any time, without having to give a reason, and  

 without my rights and privileges being affected. [             ] 

3. I understand that my data would be kept confidential but individuals  

 authorized by the Principal Investigator, the ethics committee of the institute 

 where the study will be conducted and government regulatory authority 

 will have access to my records both in respect of the current study 

 and further research that may be conducted in relation to it. Even if I withdraw, 

 I agree to this access. However, I understand that my identity will not be  

 revealed and confidentiality of information will be maintained. [             ] 

4. I agree not to restrict the use of any data or results that arise from this 

 study for academic purpose.  [             ] 

5. I agree to voluntarily take part in the above study. [             ] 

 

 

Signature / Thumb impression of the subject:  ____________________________________ 

 

Date: ____________________   Place: _______________________________________________ 

 

Study investigator’s name: _________________________________________________________ 

 

Study investigator’s signature: __________________   Date: _________   Place: __________ 
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Mandatory where subject has provided thumb impression: 

 

Signature of the witness: ___________________________________________ 

     

Date:  ___________________________    Place: ______________________________ 

 

Name & Address of the witness: ___________________________________________ 

 

 ___________________________________________ 

 

Relation to the subject, if any: ___________________________________________ 

 

 

  



XII 

 

Consent Proforma (Bengali) 

আঙ্কিলুঙ্ক িং স্পঙ্কিলাইটিস-এর উপরর য াগাব্যায়াম অনুশীলারনর প্রভাব্ 

গবেষণা পরিচালনা কিা হবে: 

শািীরিক রশক্ষা রেভাগ, যাদেপুি রেশ্বরেদযালয়, িাজা এসরস মরিক রিাড, কলকাতা-৭০০০৩২  

এেং 

স্নাতবকাত্তি রমরডবকল রশক্ষা ও গবেষণা ইনরিটিউি (IPGME&R) এেং SSKM হাসপাতাল 

২৪৪A এেং B, A.J.C. রোস রিাড, কলকাতা – ৭০০০২০  

আপনাবক একটি রিাগ সংক্রান্ত  গবেষণায় অংশগ্রহণ কিাি জনয আবেদন জানাবনা হবে। এই গবেষণাটি রক 

রক কািবণ কিা হবে এেং গবেষণাটি কিবত রক রক প্রবয়াজন তা আপনাবক জানাবনাি জনয রনম্নরলরিত 

তথ্যগুবলা সময় রনবয় যত্ন সহকাবি তথ্যগুরল পড়ুন এেং আপনাি ইো হবল েনু্ধ-োন্ধে, আত্মীয়-স্বজন এেং 

রচরকৎসবকি সাবথ্ এগুবলা রনবয় আবলাচনা কিবত পাবিন। রকান রকছু েুঝবত অসুরেধা হবল  অথ্ো অথ্ো যরদ 

আপনাি অরতরিক্ত রকান তথ্যারদ প্রবয়াজন হয় আমাবদিবক জজজ্ঞাসা কিবত রিধাবোধ কিবেন না। আপরন 

অংশগ্রহণ কিবেন রকনা তাি েযাপাবি সময় রনবয় আপনাি রসদ্ধান্ত  রনন।  রকেলমাত্র যরদ আপরন  আপনাবক 

প্রদত্ত তথ্যারদ সম্পবকে সম্পূণ েরূবপ সন্তুষ্ট হন এেং গবেষণায় জরড়ত পদ্ধরতসমূহবক েুঝবত পাবিন তবেই প্রদত্ত 

তথ্যারদ সম্বরলত সম্মরতপবত্র দয়া কবি স্বাক্ষি কিবেন। 

  এই গরব্ষণার উরেশয কি? 

এই গবেষণাি উবেশয হল আজিলুজজং স্পজিলাইটিস   এি উপবি রযাগাভযাস এি প্রভাবেি মূলযায়ন কিা।  

রযাগাভযাস হবলা এিন িুে জনরপ্রয় এেং এিা প্রমারণত রয  রযাগাভযাস হবলা অথ্ েসাশ্রয়কািী কম েশজক্ত প্রদানকািী 

এেং এটি জীেবনি মাবনান্নয়বন  কবি। রযাগেযায়াম গুরলবক রচরকৎসারেদ্ িািা েবল রদওয়া সাধািান 

প্রদাহরেবিাধী ওষুধগুরলি পাশাপারশ পৃথ্কভাবে পরিপূিক ওষুধ রহবসবে রেবেচনা কিবত হবে। সাধািণতঃ 

রচরকৎসবকিা সমূহ নন-রিিবয়ড, প্রদাহরেবিাধী ওষুধ সমূহ অথ্ো জজরেক রচরকৎসা পদ্ধরতগুরল েযেহাি কবিন 

আজিলুজজং স্পজিলাইটিস রচরকৎসাি জনয রচরকৎসাি জনয। ওষুধ ছাড়া  আজিলুজজং স্পজিলাইটিস এ রভাগা 

রিাগীবদি রক্ষবত্র রকছু রনরদেষ্ট প্রকাবিি রযাগাভযাস সমূহ রযমন- আসন (রদহভরি), প্রাণায়াম(শ্বাস-

প্রশ্বাবসিরনয়ন্ত্রণ)ও ধযান(রমরডবিশন)সাহাযয কিবত পাবি। 

আমারি যিন ব্াছাই িরা  হরলা? 

এই গবেষণাটি রসইসে রিাগীবদি ওপি কিা হবে যািা আজিলুজজং স্পজিলাইটিস  এি কািবণ রনম্ন 

পশ্চাৎবদবশি ো রকামবিি জড়তা এেং শািীরিক অক্ষমতাি অরভবযাগ কবিবছন। অংশগ্রহণকািীবদি ১৮ েছি 

েয়স রথ্বক ৪০ েছি েয়স হবত হবে। আপনাবক  রনে োচন কিা হবয়বছ কািণ আপনাি এই সমসযাটি আবছ এেং 

পিীক্ষাি জনয প্রবয়াজনীয় অনযানয রনে োচনী শতোেলীগুরল আপরন পূিণ কবিবছন। 
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আমারি  কি  ব্াধ্যতামূলিভারব্  অিংশগ্রহণ িররতই হরব্? 

না, আপরন অংশগ্রহণ কিবেন রক না রসই রসদ্ধান্ত রনওয়াি ভাি সম্পূণ ে আপনাি েযজক্তগত েযাপাি। যরদ আপরন 

অংশগ্রহণ  কিোি রসদ্ধান্ত গ্রহণ কবিন তাহবল আপনাবক একটি সম্মরতপবত্র স্বাক্ষি কিাি অনুবিাধ কিা হেএ। 

এমনরক, অংশগ্রহণ কিাি রসদ্ধান্ত  রনওয়াি  পবিও, রয রকান মুহবূত ে রকাবনা কািণ না রদরিবয়ই নাম তুবল 

রনয়াি জনয আপরন স্বাধীন। আপনাি রসো ও যত্ন পাওয়াি রক্ষবত্র আপনাি অংশগ্রহণ না কিাি, ো নাম তুবল 

রনওয়াি রসদ্ধান্ত রকান প্রভাে রেলবে  না। 

গরব্ষণা চলািালীন কি হরব্? 

একোি আপরন গবেষণায় অংশ গ্রহণ কিবত িাজজ হবল এেং আপরন এই  আজিলুজজং স্পজিলাইটিস –এ 

ভুগবছন এিা সম্পবকে রচরকৎসক রনজশ্চত হবল শািীরিক পিীক্ষা-রনিীক্ষা এেং গবেষণাগাবি রেরভন্ন পিীক্ষা িািা 

আপনাি অেস্থান মূলযায়ন কিা হবে। 

আপরন রচরকৎসবকি (োতেযারধ রেশািদ) েবল রদওয়া আপনাি রনয়রমত রচরকৎসা চালু িািবেন। ওষুবধি 

পাশাপারশ, আপনাবক পরিপূিক ওষুধ রহবসবে েযেহৃত রকছু রযাগেযয়াম রদওয়া হবে। রনধ োরিত সূচী আনুসাবি 

রচরকৎসা সম্পূন ে কিোি পবি, প্রশ্নগুচছ‌, শািীরিক পিীক্ষ-রনিীক্ষা এেং গবেষণাগাবি নানা পিীক্ষাি িািা 

আপনাি সুস্থতা রক সুরনজশ্চত কিাি জনয মবনাবেজ্ঞারনক মূলযায়বনি মধয রদবয় আপনাি পুনািায় মূলযায়ন কিা 

হবে। 

আমারি কি িররত হরব্?      

আপনাবক সবচতন ভাবে, যত্নসহকাবি ওষুধপ্রবয়াবগি এেং  রযাগাভযাস এি  জনয প্রদত্ত রনবদেশােলী অনুসিণ 

কিবত হবে। নাম নরথ্ভুক্ত কিাি পবি, আপনাবক এক সপ্তাহ পয েবেক্ষণ কিা হবে, এেং তািপবি এিা আপনাি 

কাছ রথ্বক আশা কিা হবে রয আপরন সংরিষ্ট রচরকৎসবকি রনবদেশ অনুযায়ী ওষুধ গ্রহণ কিবেন এেং িারল 

রপবি   রযাগেযায়ামগুরলবক অভযাস কিবেন। এই অভযাস ১২ সপ্তাহ ধবি জদরনক সকাবল ো সন্ধযায় ১ ঘণ্টা কবি 

কিবত হবে। পূে েরনধ োরিত রনয়মানুসাবি রনরদেষ্ট প্রকাবিি রযাগাভযাসসমূহ রযমন আসন (রনরদেষ্ট রদহভরিমা, 

প্রাণায়াম(শ্বাস-প্রশ্বাবসিরনয়ন্ত্রণ)ও ধযান(রমরডবিশন) রদওয়া হবে।  

রযাগেযায়াম  অভযাস শুরু কিাি পি রথ্বক প্রবতযক রিতীয় সপ্তাবহি রশবষ, অথ্ োৎ প্রবতযক 15 রদন অন্তি 

আপনাবক রচরকৎসবকি কাবছ রযবত হবে। যরদ আপরন অনয রকান ওষুধ গ্রহণ কবিন রসবক্ষবত্র আপনাবক 

আপনাি রচরকৎসকবক তা জানাবত হবে।। রযাগা ভযাস শুরু কিাি পূবে ে, গবেষক সমস্ত রযাগেযায়ামগুরল 

অনলাইন রভরডও কবলি মাধযবম কবি রদিাবেন। এেং রকভাবে অভযাস কিবত হবে রসিাও ধাপ অনুসাবি 

রদিাবেন ও রোঝাবেন । রক রক কিা উরচত আি রক রক কিা অনুরচত তা অনলাইন রভরডও কল কবি রদিানি পি 

রযাগ েযায়ামগুরলি সম্পূণ ে রভরডও রপনড্রাইবভ কবি সোইবক রদবেন। এছাড়াও উক্ত রযাগ েযায়ামগুরলি সরচত্র 

রেেিণ প্রবতকবক প্রদান কিবেন। ঐ সমস্ত রিাগীিা তাবদি রযাগাবযাবগি নম্বি রদবেন জাবত সািাসরি ভবয়স 

কল ও রভরডও কবলি মাধযাবম তাবদি সাবথ্ রযাগাবযাগ কবি তাবদি রযাগাভযাস রকমন চলবছ রসই সম্পবকে িেি 

রনওয়া যায়। যরদ অনুশীলবনি রনরদেষ্ট সাময়সীমাি মবধয যরদ রযাগেযায়ামগুরলি প্রকাবিি ও মাত্রাি যরদ রকান 

পরিেতেবনি প্রবয়াজন হয় তাহবল আপরন রসই তথ্য রিরল রযাগাবযাবগি মাধযবম রপবয় যাবেন। 



XIV 

 

পরীক্ষা চলািালীন যিান ্‌ যিান ্‌ ওষুধ্ যেয়া হরব্? 

আপরন আপনাি রচরকত্সাকািী রচরকৎসবকি িািা রনরদেষ্ট কবি রদওয়া ওষুধগুরলই চারলবয় যাবেন। পিীক্ষাি জনয 

রকানিকম অরতরিক্ত ওষুধ রদওয়া হবে না। রকেলমাত্র পরিপূিক রচরকৎসা পদ্ধরত রহবসবে রযাগ েযায়ামসমূহ 

অবভযস কিা হবে। 

এই কচকিৎসা পদ্ধকতর ঝুুঁ কিগুকল ও পার্শ্ বপ্রকতঙ্কিয়া সমূহ কি কি? 

রগািা রেবশ্বই রকানিকম রেপিীত প্ররতজক্রয়া অরভবযাগ ছাড়াই রেপুলভাবে ওষুধ ও রযাগাভযাবসি সমন্বয়বক  

েযেহাি কিা হয়।ধীবি ধীবি অরস্থসরন্ধি সচলতা েৃজদ্ধ পায়। 

অিংশগ্রহণ িরার কি আর যিান  সম্ভাব্য  অসুকব্ধ্া  আরছ? 

েিং ক্ষরতি পরিেবতে, রকছু অসুরেধা জরড়ত আবছ। প্রচরলত আবছ। আপনাবক  পূে েরনধ োরিত তারিিগুরলবত 

রচরকৎসাবকবে আসবত হবে। গবেষণাটি চালাবনাি জনয আপনাি িক্তপিীক্ষা কিা দিকাি পড়বে যাি জনয 

আপনাি রশিাবত সূূঁচ প্রবেশ কিাবনাি দিকাি হবে। গবেষণাটি রশষ হবয় যাোি পবি, আমাবদি রেনামূবলয 

ওষুধপত্র রদওয়া অথ্ো রযাগেযায়াম অনেিতঃ চালু িািাি রকান েযােস্থা থ্াকবে না। 

অিংশগ্রহণ িরার সম্ভাব্য লাভ গুকল কি কি? 

আশা কিা হয় রয রযাগােযায়ামসমূহ  রযাগা অভযাস সমূহ যন্ত্রণা রথ্বক মুজক্ত, নমনীয়তা েৃজদ্ধ, পীড়ন  রথ্বক মুজক্ত 

এেং এি েলস্বরূপ উন্নততি জদনজিন জীেন ইতযারদি লাভসমুহ সমূহ প্রদান কিবে। 

যরদ এই গবেষণা  রথ্বক প্রাপ্ত তথ্যারদ আমাবদিবক  আজিলুজজং স্পজিলাইটিস এি রচরকৎসা পদ্ধরতবক আিও 

উন্নত কিবত সাহাযয কবি, তাহবল আপরন ওষুধ ও রযাগেযায়ামসমূবহি একটি  সমন্বয়বক মূলযায়ন কিা এেং 

রচরকৎসারেজ্ঞানবক উন্নত কিাি মত একটি কটিন কাবজ  রযাগদান ও সাহযয কিাি পরিতৃরপ্ত লাভ কিবেন। এটি 

স্বয়ং একটি যবথ্ষ্ট উপযুক্ত কািণ যা ভরেষযবতি রিাগীবদি সাহাযয কিবত পাবি। 

গরব্ষণাটি ব্ন্ধ হরয় যগরল কি হরব্? 

গবেষণাটি প্রবতযক রনযুক্ত অংশগ্রহণকািীি সাবথ্ শুরু হোি ১২ সপ্তাবহি মবধযই রশষ হবয় যাবে এমনিাই 

প্রতযাশা কিা যায়। যরদ এটি রনধ োরিত সমবয়ি আবগই েন্ধ হবয় যায়, তাহবল এটি েন্ধ হবয় যাওয়াি কািণ গুরল 

আপনাি কাবছ েযািযা কিা হবে এেং আপনাি রচরকৎসা যাবত রনিেজেন্নভাবে চলবত থ্াবক তাি েযেস্থা কিা 

হবে। 

এমন যিান িারণসমূহ আরছ িী  ার  নয আমারি পরব্তীিারল গরব্ষণা যেরি সকররয় যনওয়া হরত 

পারর? 

যরদও ো আপরন গবেষণায় অংশগ্রহণকািী রহবসবে থ্াকবত চান, এমন রকছু কািণসমূহ থ্াকবত পাবি রযগুরলি  

জনয আপনাবক গবেষণাটি রথ্বক সরিবয় রনওয়া হবত পাবি। এমনিা ঘিবত পাবি যরদঃ- 

• এই রনরদেষ্ট সময়সীমাি মবধয আপনাি স্বাস্থয আবিা রেরশ িািাপ হবয় পবড়। 

• আপরন রনয়মমবতা সটিকভাবে ওষুধগুরল গ্রহণ না কবিন অথ্ো োিোি সাক্ষাৎ কিাি পুে েরনধ োরিত 

তারিি ভুবল যান। 
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• আপরন রযাগরেশািদবদি রদরিবয় রদওয়া ও েবল রদওয়া পদ্ধরত অনুসাবি রযাগাভযাস না কবিন অথ্ো 

রযাগাভযাবস আরনয়ম েজায় িাবিন। 

এই গরব্ষণায় আমার অিংশগ্রহণ িরার খব্রটি যগাপন রাখা হরব্? 

হযা ূঁ, গবেষণা রথ্বক প্রাপ্ত সমস্ত তথ্য রগাপন িািা হবে। রনরদেষ্ট সময়কাবলি জনয সংিরক্ষত িািা   হবে। এই 

তথ্যসমূহ রকেলমাত্র অনুমরতপ্রাপ্ত রলাবকিা জেজ্ঞারনক উবেশযসমূহ জনয েযেহাি কিবেন। 

গরব্ষণার ফল গুকল কনরয় কি কি িরা হরব্? 

পিীক্ষা-রনিীক্ষা রশষ হবয় যাোি পবি দ্রুত একটি গবেষণা রিবপািে চূড়ান্ত ভাবে জতরি কিা হবে। এই রিবপািেটিবক  

গবেষণাকািী প্ররতষ্ঠাবনি নীরত পরিষবদ জমা রদওয়া হবে, এেং এি সাবথ্ সাবথ্ই এি সাবথ্ সাবথ্ রেশ্বরেদযালয় 

কতৃেপক্ষবক এেং প্রবয়াজন পড়বল অনযানযবদিবকও রদওয়া হবে। গবেষণালব্ধ েলােল গুরল একটি জেজ্ঞারনক 

প্রজক্রয়ায় পজত্রকায় প্রকাশ কিা হবত পাবি অথ্ো একটি জেজ্ঞারনক সবম্মলবন আবলাচনা কিা হবত পাবি। যরদও 

আপনাবক রকান িকম প্রকাশনাি রক্ষবত্র আপনাবক রচরিত কিা হবে না। 

কব্শে তরেযর  নয য াগার াগ িরুন ঃ  

এই গবেষণাটি পরিচালনকািী রচরকৎসক ও রযাগেযায়ামরেদ আবিা রেস্তারিতভাবে আপনাি সাবথ্ রেষয়টি 

আবলাচনা কিবত পাবিন এেং আপনাি রকাবনা প্রশ্ন থ্াকবল তাি উত্তি রদবত পাবিন। রয সমস্ত েযজক্তবদি সাবথ্ 

রযাগাবযাগ কিবেন তাূঁিা হবলন- 

 

ডঃ আরশস পাল             অরুময় জানা           ডাঃ প্রবদযাত রসনহা মহাপাত্র 

সহবযাগী অধযাপক             গবেষক                 সহবযাগী অধযাপক                                      

শারিরশক্ষা রেভাগ             শারিরশক্ষা রেভাগ            রিউমািলজজ রেভাগ 

যাদেপুি রেশ্বরেদযালয়          যাদেপুি রেশ্বরেদযালয়         আই.রপ.জজ.এম.ই.আি 

কলকাতা ৭০০০৩২           কলকাতা ৭০০০৩২             কলকাতা ৭০০০২০ 

রমাোইল-৯৮৩১৭১০৯৪২       রমাোইল-৯৬৩৫১৪৯০৫২  

(মুিয অনুসন্ধানকািী)       (সহ অনুসন্ধানকািী)     (পিামশ ে দানকািী রচরকৎসা রেশািদ) 

 

রিাগীবক জানাবনাি জনয তথ্যােলী সম্বরলত সজম্মরলত পত্রটি পড়োি জনয আপনাবক ধনযোদ। যরদ আপনাি রিাগ  

সম্পরকেত এই গবেষণায় অংশগ্রহণ কিোি রসদ্ধান্ত রনন তাি জবনযও আমিা আপনাবক ধনযোদ জানাই। 
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অব্গত সম্মকতপত্র 

আঙ্কিলুঙ্ক িং স্পঙ্কিলাইটিস-এর উপরর য াগাব্যায়াম অনুশীলারনর প্রভাব্ 

অংশগ্রহণকািীি নাম------------------- 

স্বাক্ষি-                      েয়স-                 রলি- 

 কে আপনার মরতা োরিন  কে আপকন সম্মত োরিন তরব্ ঘররর মরধ্য টিি  টিি কচহ্ন কেন 

১. এক আরম সুরনজশ্চত কিরছ রয  আরম উপবিাক্ত গবেষণাি জন জনয প্রদত্ত তথ্যােলী সম্বরলত পত্রটি পবড়রছ 

এেং েুঝবত রপবিরছ এেং প্রশ্নসমূহ জজজ্ঞাসা কিোি সুবযাগ রপবয়ছই। [  ] 

২.  আরম েুঝবত রপবিরছ রয এই গবেষণাটি আমাি অংশগ্রহণ হল সম্পূণ ে ঐরছক এেং আরম রকান িকম কািণ 

না রদরিবয়, এেং আমাি অরধকািসমূবহি প্রাপ্ত সুরেধাগুরলি রকান িকম ক্ষরত না কবিই রয রকান মুহবূত ে আমাি 

নাম স্বাধীনভাবে সরিবয় রনবত পারি। [  ] 

৩. আরম েুঝবত রপবিরছ রয আমাি সমস্ত তথ্য রগাপন িািা হবে রকন্তু মূিয অনুসন্ধানকািী, গবেষণা 

পরিচালনকািী প্ররতষ্ঠান নীরত পরিষদ এেং সিকািী রনয়ামক কতৃেপক্ষ িািা অনুমরতপ্রাপ্ত েযজক্তরেবশষিা আমাি 

নরথ্পত্র ও তথ্যােলী েতেমান গবেষণাি কাবজ এেং ভরেষযবত এি সাবথ্ সম্পরকেত অনয রকাবনা গবেষণা 

চালাবনাি জনয েযেহাি কিবত পািবেন েযেহাি কিবত পািবেন। যরদ আরম আমাি নাম তুবলও রনই, আরম 

আমাি তথ্যারদ এইরূপ েযেহাবি সম্মত থ্াকবো। যরদও, আরম এিা েুঝবত রপবিরছ রয আমাি পরিচয় প্রকাশ কিা 

হবে না এেং তথ্যসমূবহি রগাপনীয়তা েজায় িািা হবে।[  ] 

৪. রকান প্রকাি তথ্য অথ্ো এই গবেষণা রথ্বক প্রাপ্ত েলােলসমূবহি রশক্ষামূলক উবেশয েযেহাবি রকান প্রকাি 

োধা না রদবত আরম সম্মত হলাম।[  ] 

৫. আরম উপবিাক্ত গবেষণায় রসোয় অংশগ্রহন কিবত সম্মত হবয়রছ।[  ] 

স্বাক্ষি/অংশগ্রহণকািী েৃদ্ধািুবষ্ঠি ছাপ- 

তারিি                      স্থান 

গবেষণা অনুসন্ধান কািীি নাম 

গবেষণা অনুসন্ধানকািীি স্বাক্ষি 

তারিি স্থান যরদ রকান েৃদ্ধািুরল অংশগ্রহণকািী েৃদ্ধািুবল সােধান ছাপ তাহবল এই অংশটি আেরশযক- 

প্রতযক্ষদশীি স্বাক্ষি-                  তারিি-               স্থান- 

প্রতযক্ষদশীি নাম ও টিকানা- 

অংশগ্রহণকািীি সাবথ্ সম্পকে, যরদ রকছু থ্াবক- 
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Consent Proforma (Hindi) 

एंकिलोक ंग स्पॉन्डिलाइकिस िे रोकगयो ंपर यौकगि अभ्यासो ंिा प्रभाव 

भौकिि किक्षा कवभाग, जादवपुर कवश्वकवद्यालय, राजा एस.सी. मन्डिि रोड़, िोलिािा – 700032 िथा स्नाििोत्तर 

किकित्सा किक्षा एवं अनुसंधान संस्थान (IPGME&R) एवं एस.एस.िे.एम. (SSKM) अस्पिाल – 244A एवं B, 

ए.जे.सी. बोस रोड़, िोलिािा –700020 

के द्वारा अध्ययन का संचालन ककया जाएगा । 

आप सभी को रोग-किषयक (नैदाकनक) अनुसंधान अध्ययन में भाग लेने के कलए आमंकित ककया जाता है । कनम्न सूचनाएँ 

आपको यह समझाने के कलए है कक यह शोध क्ो ं ककया जा रहा है ? और इसमें क्ा-क्ा सम्म्लित होगा ? कृपया इसे 

सािधानीपूिवक पढें  तथा यकद आपकी इच्छा हो तो अपने कमिो,ं संबंकधयो ंएिं पाररिाररक डॉक्टर के साथ इसकी चचाव करें  । 

यकद आप कोई अन्य जानकारी प्राप्त करना चाहते है या कोई सूचना कजसे समझने में आपको कोई असुकिधा हो तो आप कबना 

कहचक के हमसे पूछ सकते है । दी गई सूचनाओ ंसे पूरी तरह संतुष्ट होने पर तथा अध्ययन की प्रकिया को समझ लेने के बाद 

ही सूचना सहमकत प्रपि पर अपना हस्ताक्षर करें  । 

इस अध्ययन िा उदे्दश्य क्या हैं ? 

इस अध्ययन का उदे्दश्य एंक्लॉकसंग स्पॉम्म्िलाइकिस पर योग कियाओ ंके प्रभाि का मूल्ांकन करना है । आज के समय में 

योग अभ्यास बहुचकचवत है तथा यह भी स्थाकपत हुआ है कक योग लागत प्रभािी, ऊजाविान किया है तथा यह उच्च जीिन स्तर 

को भी बेहतर बनाता है । कचककत्सक किशेषज्ो ंद्वारा सुझाए गये उते्तजक किरोधी दिाओ ंके साथ-साथ योग कियाओ ंको 

अलग से पूरक / संपूरक उपचार के रुप में माना जाता है । साधारणः  डॉक्टर एंक्लॉकसंग स्पोकंडलाइकिस के उपचार के कलए 

गैर-से्टरॉयड उते्तजक किरोधी दिाओ ं या जैकिक दिाओ ं का उपयोग करते हैं । दिाओ ं के अकतररक्त, एंक्लॉकसंग 

स्पॉम्म्िलाइकिस से पीक़ित रोकगयो ंके कलए किशेष योग कियाएं जैसे – आसन, प्रणायाम, ध्यान करना अच्छा होता है । 

मैंने इसिा ियन क्यो ंकिया ? 

यह अध्ययन उन मरीजो ंपर ककया जा रहा है कजन्हें एंक्लॉकसंग स्पॉम्म्िलाइकिस के कारण कनम्न पृष्ठ ददव , कनम्न पृष्ठ अक़िन 

एिं शारीररक किकलांगता की कशकायत है । यह 18 से 40 िषव के पुरुषो ंके मध्य होगा । आपका चयन इसकलए ककया गया है 

क्ोकंक आपको यह समस्या है तथा िर ायल के कलए आप परीक्षण के अन्य मानदंडो ंको पूरा करते है । 

क्या मेरा भाग लेना अकनवायय है ? 

नही,ं यह पूरी तरह आप पर कनभवर करता है कक आप इसमें भाग लेंगे या नही ं? अगर आप इस प्रकिया में भाग लेने का कनणवय 

लेते है, तो आपको सहमकत पि में हस्ताक्षर करना होगा । यहाँ तक कक भाग लेने के बाद भी, आप कबना कारण बताए कभी 

भी अपनी इच्छा से इसे छो़िने के कलए स्वतंि हैं । सहभाकगता से बाहर कनकलने के कनणवय या सहभाकगता नही ंकरने के कनणवय 

से आपके देखभाल के स्तर पर कोई प्रभाि नही ंप़ेिगा । 

अध्ययन िे दौरान क्या होगा ?  

यकद आप िर ायल में सहभाकगता करने का कनणवय लेते है तथा डॉक्टर भी सुकनकित करते है कक आपको एंक्लॉकसंग 

स्पॉम्म्िलाइकिस है, तो किर आपका शारीररक परीक्षण होगा एिं प्रयोगशाला में मूल्ांकन ककया जाएगा । 
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आप डॉक्टर (ररमैिोलॉकजस्ट) द्वारा कनधावररत दैकनक उपचार को जारी रखेंगे । दिाओ ंके साथ, आप पूरक / संपूरक दिा के 

रूप में योग कियाओ ंका अभ्यास करें गे । कनधावररत उपचार पूरा होने के बाद, पुनः  आपका प्रश्नािली द्वारा मनोिैज्ाकनक जांच, 

शारीररक परीक्षण और प्रयोगशाला परीक्षण के माध्यम से यह सुकनकित ककया जाएगा कक आप स्वस्थ है । 

हर कदन 

मुझे क्या िरना होगा ? 

आपको दिा और योग कियाओ ंके कनदेशो ंका सािधानीपूिवक पालन करना होगा । नामांकन के बाद, आपका एक सप्ताह 

तक कनगरानी ककया जाएगा और किर उम्मीद की जाएगी कक आप संबंकधत कचककत्सक के कनदेशानुसार दिा लेंगे और खाली 

पेि योग कियाएं करें गे । यह िम 12 सप्ताह तक प्रकतकदन जारी रहेगा । हर कदन सुबह/शाम को 1 घंिा योग किया करना 

होगा । कनधावररत प्रोिोकॉल के अनुसार किकशष्ट प्रकार के योग ककयाएं - जैसे आसन, प्राणायाम, ध्यान करने हेतु कनदेश जाएगी 

। 

योग किया आरंभ करने के पिात, आपको एक सप्ताह के बाद एक सप्ताह याकन प्रते्यक 15 कदनो ं के उपरांत अपने 

कचककत्सक से कमलना अकनिायव होगा । यकद आप कोई अन्य दिा लेते है, तो आपको यह अपने डॉक्टर को बतलाना होगा । 

योग अभ्यास शुरू करने से पहले शोधकताव सभी योगाभ्यास ऑनलाइन िीकडयो कॉल के जररए करें गे। और अभ्यास कैसे 

करना है, यह भी चरण दर चरण कदखाएं और समझाएं। ऑनलाइन िीकडयो कॉल कदखाने के बाद क्ा करना चाकहए और क्ा 

नही ंकरना चाकहए, सभी को पेन डर ाइि से योगाभ्यास का पूरा िीकडयो दें। साथ ही सभी को इन योगाभ्यासो ंका सकचि कििरण 

प्रदान करें । उन सभी रोकगयो ंको उनके संपकव  नंबर कदए जाएंगे ताकक उनसे सीधे िॉयस कॉल और िीकडयो कॉल के माध्यम 

से संपकव  ककया जा सके और उनकी संचार आदतो ंके बारे में जानकारी प्राप्त की जा सके। यकद अभ्यास की कनकदवष्ट समय 

अिकध के भीतर योग के प्रकार और खुराक को बदलने की आिश्यकता है, तो आपको िह जानकारी दूरसंचार के माध्यम से 

दे दी जाएगी। 

िर ायल परीक्षण िे दौरान िौन-िौन सी दवाइयां दी जाएगी ? 

आपके कचककत्सक द्वारा दी गई दिाइयां ही जारी रहेगी । िर ायल के कलए कोई भी अकतररक्त दिाइयां नही ंदी जाएगी । िर ायल 

के कलए पूरक थेरेपी के रूप में केिल योग कियाओ ँका अभ्यास कराया जाएगा । 

इस किकित्सीय जांि िे दुष्प्रभाव एवं जोन्डिम क्या है ? 

योग कियाओ ंएिं दिाइयो ंका मेल कबना ककसी दुष्प्रभाि के पूरे किश्व में िृहद स्तर पर प्रयोग ककया जाता है । धीरे-धीरे संयुक्त 

गकतशीलता का किकास होता है । 

क्या इसमें भाग लेने से िोई अन्य संभाकवि दुष्पररणाम है ? 

हानी को छो़िकर इससे कुछ असुकिधाएं जु़िी है । आपको पूिव कनधावररत कदनो ंपर क्लीकनक आना प़ेिगा । इस अध्ययन के 

कलए आपका रक्त-परीक्षण करना होगा कजसके कलए आपकी नसो ंसे सुई द्वारा रक्त कनकालना होगा । स अध्ययन के उपरांत, 

हमारे पास मुफ्त दिाइयो ंएिं योग कियाओ ंको जारी रखने का कोई प्रािधान नही ंहै । 
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इसमें भाग लेने िे संभाकवि लाभ क्या है ? 

योग कियाओ ंसे कई लाभ अपेकक्षत है, जैसे - ददव  से मुम्म्क्त, लचीलेपन में िृम्म्ि, तनाि से मुम्म्क्त आकद, अंततः  एक बेहतर एिं 

सुखद जीिन । 

यकद इस अध्ययन से प्राप्त जानकारी हमें एंक्लॉकसंग स्पॉम्म्िलाइकिस की कचककत्सा में सुधार लाने में सहायक कसि हुई, तो 

आपको कचककत्सा किज्ान को आगे बढाने तथा दिाइयो ंएिं व्यायाम के मूल्ांकन करने की इस ककिन कायव में सहभाकगता 

करने का संतोष प्राप्त होगा । यह अपने आप में एक मूल्िान कारण है जो भकिष्य में मरीजो ंकी सहायता कर सकता है । 

यकद यह अध्ययन रुि जाए, िो क्या होगा ? 

प्रते्यक व्यम्म्क्त के जु़िने की कतकथ से 12 हफ्तो ंके भीतर यह अध्ययन संपन्न हो जाने की संभािना है । यकद इसे पहले रोक दी 

जाती है, तो आपको इसके कारणो ंसे अिगत कराया जाएगा तथा आपके कनरंतर कचककत्सा के कलए उपयुक्त व्यिस्थाएं की 

जाएगी । 

क्या ऐसा िोई िारण है कजसिी वजह से मुझे बाद में इस अध्ययन से कनिाला जा सििा है ? 

यकद आप इस अध्ययन में रहना भी चाहे, तो भी आपको इस अध्ययन से कनम्न कारणो ं से कनकाला जा सकता है । यह हो 

सकता है यकद- 

▪ इस अिकध के दौरान आपका स्वास्थ्य कबग़ि जाए । 

▪ यकद आप अपनी दिाइयो ंका सही तरीके से सेिन नही ंकरते है या कमलने की कनधावररत समय को बार-बार भूल 

जाए । 

▪ यकद आप किशेषज्ो ंद्वारा बताए गए योग कियाओ ंका अभ्यास नही ंकरते है अथिा इसे करने में अकनयकमतता 

बरते है । 

क्या मेरी सहभाकगिा िो गोपनीय रिा जाएगा ? 

हां, इस अध्ययन में अकजवत सभी तथ्ो ंएिं डेिा को गोपनीय रखा जाएगा । डेिा को उपयुक्त अिकध के कलए संग्रकहत ककया 

जाएगा । इस डेिा का उपयोग िैज्ाकनक उदे्दश्यो ंकी पूकतव हेतु केिल अकधकृत व्यम्म्क्त द्वारा ककया जाएगा । 

इस अध्ययन िे पररणामो ंिा क्या होगा ? 

िर ायल समाप्त होते ही इस अध्ययन का एक िाइनल ररपोिव तैयार ककया जाएगा । इसे संस्थान के आचार सकमकत के पास 

अध्ययन करने के कलए प्रसु्तत की जाएगी तथा किश्वकिद्यालय प्राकधकारी को भी सौपंी जाएगी और आिश्यकता प़िने पर 

दूसरो ंके साथ भी साझा की जाएगी । 

इन पररणामो ंको ककसी िैज्ाकनक पकिका में प्रकाकशत भी ककया जा सकता है अथिा ककसी िैज्ाकनक मंच पर इसकी चचाव की 

जा सकती है । तथाकप, आपको ककसी भी ररपोिव / प्रकाशन में कचम्म्न्हत नही ंककया जाएगा । 

अकिररक्त जानिारी िे कलए संपिय  िरेेः  

इस अध्ययन का आयोजन करने िाले योग किशेषज् एिं कचककत्सक आपसे इस किषय में किस्तार पूिवक चचाव कर सकें गे तथा 

कजज्ासा उत्पन्न बोने पर आपके प्रश्नो ंका उत्तर दे सकें गे । आप इन लोगो ंसे संपकव  कर सकते हैं- 
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सूकिि सहमकि पत्र 

 

पीठ िे कनिले कहसे्स में ददय से संबंकधि िरो ंिे ियकनि समूहो ंपर योग कियाओ ंिा प्रभाव 

 

किषय का नाम- .............................................  संकक्षप्त हस्ताक्षर ..................... 

उम्र- ....................     कलंग- .................... 

    (यकद आप सहमत है, तो कृपया यहां कनशान लगाएं) 

1. मैं पुकष्ट करता हं कक मैंने उपयुवक्त अध्ययन के कलए सूचना पि पढा एिं समझा है तथा मुझे प्रश्न पूछने का अिसर कमला है ।

         [ ] 

2. मैं समझता हँ कक इस अध्ययन में मेरी भागीदारी सै्वम्म्च्छक है और कबना कारण बताए तथा अपने अकधकारो ं एिं 

किशेषाकधकारो ंको प्रभाकित ककए कबना मैं ककसी भी समय कनकलने के कलए स्वतंि हँ ।    

         [ ] 

3. मैं समझता हँ कक मेरा डेिा गोपनीय रखा जाएगा लेककन कपं्रकसपल इने्वम्म्स्टगेिर द्वारा प्राकधकृत व्यम्म्क्तयो,ं संस्थान के आचार 

सकमकत जहां अध्ययन ककया जाएगा तथा सरकारी कनयामक प्राकधकरण, ितवमान अध्ययन और इस संबंध में भकिष्य में होने 

िाले शोध दोनो के कलए मेरे ररकॉडव तक पहंुच रख सकेगा । हालांकक, मैं समझता हँ कक मेरी पहचान उजागर नही ंकी जाएगी 

और सूचना की गोपनीयता बरकरार रखी जाएगी ।                                [             ] 

4. मैं सहमत हँ कक इससे उत्पन्न होने िाली ककसी भी डेिा या पररणामो ंको शैक्षकणक उदे्दश्य के कलए उपयोग को प्रकतबंकधत 

ना करें  ।         [ ] 

  

5. मैं उपयुवक्त अध्ययन में से्वच्छा से भाग लेने के कलए सहमत हँ ।   [ ] 

 

किषयी का हस्ताक्षर अंगुिे का कनशान- ....................................................... 

कदनांक- ..................................... स्थान- ................................................ 

अध्ययन के कनरक्षक का नाम- ................................................................ 

अध्ययन के कनरक्षक का नाम- ............................. कदनांक-.................. स्थान-........... 

 

जहााँ कवषयी िे अंगूठे िे कनिान कदए गए है, अकनवायय है । 

साक्षी का हस्ताक्षर- .................................... 

कदनांक-....................................... स्थान-............................ 

साक्षी का नाम िं पता- .............................................................. 

                   .............................................................. 

किषयी से संबंध, यकद हो, तो- .................................................... 
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Data Collection Tool (BASDAI Questionnaire) 

 

  



XXIII 

 

Data Collection Tool  (BASFI Questionnaire)  
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Data Collection Tool (Depression) 

হাকমল ্‌িন  ডীরপ্রসন যরটিিং যেল  

                নাম-                                     েয়স-                                রলি- 

 

প্ররতযি প্রশ্ন যেরি কনর র মত যব্রছ কনন- 

 

১। কব্ষণ্ণ যম ার   অে বাৎ আপকন মনমরা ব্া  ভকব্শযরতর  নয হতাশা যব্াধ্ িররন ব্া যিুঁ রে 

যফরলন-    

ক) কিবনা না ি) রেষণ্ণতা হয় গ) মাবঝ মাবঝ কান্না পায় ঘ) প্রায়ই রকূঁ বদ রেরল ঙ) উপবিাক্ত সেগুরল 

২। কনর রি অপারাধ্ী ব্রল মরন হয়- 

ক) কিবনা না    ি) ভতেসনা কবিন   গ) রকউ োধা রদবে ো নারমবয় রদবে মবন হয়  ঘ)  এিা রকান শাজস্ত 

েবল মবন হয় ঙ) অোস্তে রকছুবক রদাষী েবল মবন কিবছন। 

৩। আত্মাহতযা- 

ক) কিনই না ি) মবন কবিন জীেবনি রকান মূলয রনই গ) মবন করি রজন মবি রগরছ ঘ) আত্মাহতযা রচন্তা 

আবস ঙ) আত্মাহতযাি রচষ্টা কবিরছ। 

৪। অকনদ্রা (প্রােকমি পরব্ ব সমসযা ) 

ক) ঘুম আসবত সমসযা হয় ি) কিনই না গ) মাবঝ মাবঝ হয় ঘ) প্রায়শ হয়। 

৫। অকনদ্রা (রারত্রর মাঝামাঙ্কঝ ব্া ঘুরমর মাঝামাঙ্কঝ সময় ) 

রনবজবক ঘুবমি সময় রেিামহীন ো অরস্থি লাবগ যাি জনয ঘুবমি সময় হািাচলা কবিন-  

ক) কিবনা না ি) মাবঝমাবঝ গ) সেসময় 

৬। অকনদ্রা (কব্লকিত ) 

সিারল হািাচলা কবিন তািপবিও ঘুম পায় না। 

ক) কিবনা না ি) মাবঝমাবঝ গ) প্রায়শই 

৭। িার র প্রকত আগ্রহ – 

ক) রকান সমসযা হয় না ি) অসামথ্ েয, ঔদারসনয,  রিধাগ্রস্ত অনুভে করি গ) শবিি কাবজ আগ্রহ হািাই ও  

সামাজজক কাজকম ে হ্রাস পায়।  ঘ) উৎপাদানশীলতা হ্রাস পায় ঙ)কাজ কিবত অসামথ্ েয তাি কািবন এই 

অসুস্থতা। 

৮। মানকসি মন্দন – 

কাজকম ে, রচন্তা কিা, কথ্ােলা, ধীি হবয় যাওয়া ো আড়সতা আসা- 

ক) কিনই না ি) সাক্ষাতকাবিি সময় রকছুিা মিন হয়। গ) সাক্ষাতকাবি অসুরেধা হয় ঘ) সম্পুন ে 

আড়সতা আবস। 

৯। উরে না-  

উবিগ ো রেিামহীনতা – 

ক) কিনই না ি) মাবঝমাবঝ গ) প্রায়শই 
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১০। মরনাগত  উে ্‌কব্গ্নতা- 

ক) রকান সমসযা হয় না ি) চাপা উবত্তজনা ও রেিজক্ত হয় গ) রছািিাবিা জজরনবস ভয় ঘ)  শজিত মবনাভাে 

ঙ) ভয় হয় 

১১। উরেগ (শারীকরি)    

 হজবম, োবহয, হৃতসংেহবন, মাথ্াধািা, শ্বাসকষ্ট ো মুত্রাশবয় রকছু সমসযা হয় 

ক) কিবনা না    ি) হালকা হয় গ) মাঝারি হয় ঘ) রনদারুণ মাত্রায় হয় ঙ)   সহযসীমাি োইবি। 

১২। শারীকরি সমসযা (হজবম) 

রিবদ না পাওয়া, রপি ভািী হবয় থ্াকা, োহয না হওয়া- 

ক) হয় না ি) মাঝারি মাত্রায় হয় গ) রনদারুণ সমসযা হয়। 

১৩। শারীকরি   লক্ষণ  

য  মন অঙ্গ প্রতঙ্গ ভাকর হরয়  াওয়া,  যিামর ব্া মাো ধ্রা, অব্সাে আসা ইতযাকে- 

ক) কিবনা না   ি) মাঝারি মাত্রায় হয় গ) রনদারুণ মাত্রায় হয় 

১৪। য ৌন লক্ষণ 

য ৌন সঙ্গরম অকিছা 

ক) হয় না   ি) হালকা হয় গ) রনদারুণ মাত্রায় হয় 

১৫। স্নায়কব্ি উন্মােনা (উরেগ ও ভয়)  

ক) হয় না   ি) শিীি মারনবয় রনয় গ) িাগারন্বত মবনাভাে ঘ) স্নায়রেক রেভ্রম হয়। 

১৬। ও ন হ্রাস- 

ক) হয়রন ি) রকছুিা হবয়বছ গ) আস্বাভারেক হ্রাস হবয়বছ। 

১৭। অন্তেদবটি ( কনর র যব্াধ্গমযতা) 

ক) টিক আবছ ি) রকছুিা হারিবয়রছ গ) পুবিা রোধগমযতা হারিবয়রছ। 

১৮। দেকনি পকরব্তবন ( কেরনর সময় অনু ায়ী উপররাক্ত সমসযা গুরলা যেখা  ায়) 

ক) রকান পরিেতেন রনই ি) সামানয পরিেতেন আবছ (am.........pm.) গ) অস্বাভারেক পরিেতেন আবছ। 

১৯। অব্াস্তব্ ও শূনযরব্াধ্ ধ্ারনা- 

ক) অনুপরস্থত ি) হালকা গ) মাঝারি ঘ) িুে ঙ) অসহয 

২০। পযারানরয়রডর লক্ষণ (উকেগ্ন ব্া আতঙ্কিত কচন্তা)- 

ক) হয় না ি) সবিহজনক গ) রচন্তাি উবিি হয় ঘ) রেভ্রম ও রনপীড়ন হয় ঙ) অলীক রকছু অস্বজস্ত হয়। 

২১। অতযাকধ্ি কচন্তা ও ব্াধ্যব্াধ্িতা যিান সামসযার কব্ষরয়- 

ক) হয় না ি) হালকা হয় গ) রনদারুণ মাত্রায় হয় 
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Data Collection Tool (Fear Avoidance Belief) 

ভরয়রত কিছু একিরয় চলার কব্র্শ্াস  

নাম-                                     েয়স-                                রলি- 

প্ররতযি প্রশ্ন যেরি কনর র মত যব্রছ কনন- 

ি) সম্পুন ে একমত নই খ) রমািামুটি একমত নই গ) রকছু রকছু  সময় একমত নই ঘ) েলবত পািরছ না ঙ) 

রকছু রকছু  সময় একমত চ) রমািামুটি একমত ছ) সম্পুন ে একমত 

১। শািীরিক কাজেকলাবপি জনয আমাি েযাথ্া হত।     ি/ খ/ গ/ ঘ/ ঙ/ চ/ ছ 

২। শািীরিক জক্রয়াকলাপ আমাি োথ্যাবক আি িািাবপি রদবক রনবয় যায়।  

                                               ি/ খ/ গ/ ঘ/ ঙ/ চ/ ছ 

৩। শািীরিক জক্রয়াকলাবপি জনয আমাি রপবিি ক্ষরত হবত পাবি। ি/ খ/ গ/ ঘ/ ঙ/ চ/ ছ 

৪। আরম রকান শািীরিক জক্রয়াকলাপ কিে না রযিা আমাি েযাথ্াি পবক্ষ  ক্ষরতকি। 

                     ি/ খ/ গ/ ঘ/ ঙ/ চ/ ছ 

৫। আরম এমন রকান শািীরিক জক্রয়াকলাপ করি না রযিা আমাি েযাথ্াি পবক্ষ  ক্ষরতকি। 

                 ি/ খ/ গ/ ঘ/ ঙ/ চ/ ছ 

৬। আমাি কাবজ ো দুঘ েিনােশত   কািবন আমাি েযাথ্া হবয়রছবলা। ি/ খ/ গ/ ঘ/ ঙ/ চ/ ছ 

৭। আমাি কাবজি জনয আমাি েযাথ্া েৃজদ্ধ পায়। ি/ খ/ গ/ ঘ/ ঙ/ চ/ ছ 

৮। আমাি েযাথ্াি ক্ষরতপুিবণি  জনয    অরভবযাগ করি । ি/ খ/ গ/ ঘ/ ঙ/ চ/ ছ 

৯।আমাি কাজ আমাি পবক্ষ একিু রেশীই   কষ্টকি। ি/ খ/ গ/ ঘ/ ঙ/ চ/ ছ 

১০। আমাি কাজ আমাি েযাথ্াি মািাত্মক ক্ষরত কবি অথ্ো কিবত পাবি। 

                           ি/ খ/ গ/ ঘ/ ঙ/ চ/ ছ 

১১। আমাি কাজ আমাি রপবিি ক্ষরত কিবত পাবি। ি/ খ/ গ/ ঘ/ ঙ/ চ/ ছ 

১২। আমাি েতেমান েযাথ্াি জনয রনবজি স্বাভারেক কাজ কিবত পািে না। 

                            ি/ খ/ গ/ ঘ/ ঙ/ চ/ ছ 

১৩। েযাথ্াি জনয রনবজি স্বাভারেক কাজ কিবত পারি না। ি/ খ/ গ/ ঘ/ ঙ/ চ/ ছ 

১৪। আরম স্বাভারেক রকান কাজ কিবত পারি না যতক্ষণ না েযাথ্াি রচরকৎসা হয়। 

                           ি/ খ/ গ/ ঘ/ ঙ/ চ/ ছ 

১৫। ৩ মাবসি মবধয আোি স্বাভারেক কাবজ রেবি আসে একথ্া আরম ভােবতই পারি না। 

                          ি/ খ/ গ/ ঘ/ ঙ/ চ/ ছ 

১৬। ভােবতই পারি না রয আরম আোি আমাি স্বাভারেক কাবজি  অেস্থায় রেিবত পািে। 

                            ি/ খ/ গ/ ঘ/ ঙ/ চ/ ছ 
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Data Collection Tool (Pain Catastrophizing) 

ব্যাোর  সব্ বনাশা  অনুভুকত সূচি  

নাম-                                     েয়স-                                রলি- 

 খন আমার ব্যাো হয়, তখন আমার কনরনাক্ত অনুভুকতগুকল  হয়- 

১। আকম সব্সময় ভরয় োকি  কে কিনা ব্যাো সব্কিছু যশষ িরর যেয়। 

ি) কিনই না খ) সামানয হয় গ) মাঝারি ধিবনি ঘ) তীব্রভাবে হয় ঙ) সেসময় হয় 

২। আকম  অনুভব্ িকর আকম কিছু িররত পারব্ না। 

ি) কিনই না খ) সামানয হয় গ) মাঝারি ধিবনি ঘ) তীব্রভাবে হয় ঙ) সেসময় হয় 

৩। এিা খুব্ ভয়ানি এব্িং আকম ভাকব্ এিার  নয ভাল কিছু হরব্ না। 

ি) কিনই না খ) সামানয হয় গ) মাঝারি ধিবনি ঘ) তীব্রভাবে হয় ঙ) সেসময় হয় 

৪। এিা খুব্ আতি নি, এব্িং এিা আমারি  আছি িরর যররখরছ। 

ি) কিনই না খ) সামানয হয় গ) মাঝারি ধিবনি ঘ) তীব্রভাবে হয় ঙ) সেসময় হয় 

৫। আকম অনুভব্ িকর এিার  নয আর োুঁিারত  পারব্ না। 

ি) কিনই না খ) সামানয হয় গ) মাঝারি ধিবনি ঘ) তীব্রভাবে হয় ঙ) সেসময় হয় 

৬। আকম ভীত হই য  ব্যাো আমারি আরও খারারপর কেরি কনরয়  ারছ। 

ি) কিনই না খ) সামানয হয় গ) মাঝারি ধিবনি ঘ) তীব্রভাবে হয় ঙ) সেসময় হয় 

৭। আকম অনযসমস্ত ব্যাো   ন্ত্রনার ঘিনাগুরলা মরন িকর। 

ি) কিনই না খ) সামানয হয় গ) মাঝারি ধিবনি ঘ) তীব্রভাবে হয় ঙ) সেসময় হয় 

৮। আকম উে ্‌কব্গ্নভারব্ চাই য ন ব্যাো চরল  ায়। 

ি) কিনই না খ) সামানয হয় গ) মাঝারি ধিবনি ঘ) তীব্রভাবে হয় ঙ) সেসময় হয় 

৯। আকম ব্যাোরি মরনর ব্াইরর িররত পাকর না ব্া ভুলরত পাকর না। 

ি) কিনই না খ) সামানয হয় গ) মাঝারি ধিবনি ঘ) তীব্রভাবে হয় ঙ) সেসময় হয় 

১০। আকম কচন্তা িররত োকি এিা িতিা আমারি আঘাত কেরত পারর। 

ি) কিনই না খ) সামানয হয় গ) মাঝারি ধিবনি ঘ) তীব্রভাবে হয় ঙ) সেসময় হয় 

১১। আকম কচন্তা িররত োকি এিা িতিা খারাপভারব্ ব্যোরি েরূ িররত চাই। 

ি) কিনই না খ) সামানয হয় গ) মাঝারি ধিবনি ঘ) তীব্রভাবে হয় ঙ) সেসময় হয় 

১২। এমন কিছু যনই  ার োরা ব্যাোর তীব্রতা িমারত পাকর। 

ি) কিনই না খ) সামানয হয় গ) মাঝারি ধিবনি ঘ) তীব্রভাবে হয় ঙ) সেসময় হয় 

১৩। আকম এিা যভরব্ আর্শ্ব   হই  মারাত্মি কিছু এিিা ঘিরব্। 

ি) কিনই না খ) সামানয হয় গ) মাঝারি ধিবনি ঘ) তীব্রভাবে হয় ঙ) সেসময় হয় 
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Data Collection Tool (SF-36 HRQoL) 

সিংকক্ষপ্ত রূপ ৩৬ স্বাস্থ্য  করপ যেল 

নামঃ                                     েয়সঃ 

১. সাধ্ারণভারব্ আপনার স্বাস্থ্য যিমন ব্লরব্ন। 

i) চমৎকাি  ii) িুে ভাবলা iii) ভাবলা iv) চলনসই v) ভাল না 

২. এি ব্ছর আরগর তুলনায় এখন আপনার স্বাস্থ্যা যিমন- 

i) এক েছি আবগি রথ্বক ভাবলা ii)এক েছি আবগি রথ্বক রকছুিা ভাবলা iii)একইিকম  

iv)এক েছি আবগি রথ্বক রকছুিা িািাপ v)িুেই িািাপ 

কনরচর প্রশ্নগুকল আপনার কেনকেন  ীব্ন  াপরন য  িা িম ব িররন –এখন কি আপনার স্বাস্থ্য 

িা িরম বর প্রকত প্রকতব্ন্ধিতার সদটি িরর।  কে িরর িতিা? 

৩. ভারী িা  য মন েররত, ভাকর ঙ্ক কনস তুলরত , পকরশ্রম  ুক্ত যখলাধু্লায় অিংশগ্রহণ িররত 

আসুকব্ধ্া হয়? i)হযা ূঁ  ii)রকছুিা iii) না  

৪. মাঝারী ধ্ররনর িা িম ব, য মন যিকব্ল সরানও, ঝাুঁি যেওয়া, যখলাধু্লা িররত অসুকব্ধ্া হয়?  

i)হযা ূঁ  ii)রকছুিা iii) না  

৫. মুকেখানার মালপত্র ব্যারগ িরর কনরয় য রত অসুকব্ধ্া হয়? i)হযা ূঁ  ii)রকছুিা iii) না  

৬. কসুঁকিরত লাকফরয় লাকফরয় উঠরত অসুকব্ধ্া হয়?  i)হযা ূঁ  ii)রকছুিা iii) না  

৭. এিিা এিিাকসুঁকিরত উঠরত অসুকব্ধ্া হয়? i)হযা ূঁ  ii)রকছুিা iii) না  

৮. ঝুুঁ রি, হাুঁিু যগরি ব্া নুরয় পিরত অসুকব্ধ্া হয়? i)হযা ূঁ  ii)রকছুিা iii) না  

৯. এি মাইরলর যব্কশ হাুঁিরত অসুকব্ধ্া হয়? i)হযা ূঁ  ii)রকছুিা iii) না  

১০. ৫০০-৬০০ কমিার হাুঁিরত অসুকব্ধ্া হয়?  i)হযা ূঁ  ii)রকছুিা iii) না  

১১. ১০০ কমিার হাুঁিরত অসুকব্ধ্া হয়? i)হযা ূঁ  ii)রকছুিা iii) না  

১২. কনর  স্নান িররত ব্া কনর র যেস পররত অসুকব্ধ্া হয়? i)হযা ূঁ  ii)রকছুিা iii) না  

গত ৪ সপ্তারহ, কেনকেন িা িরম বর উপর কনরনাক্ত শারীকরি সমসযা গুকল কি হরয়রছ?  

১৩. আপনার িা  িরার সময় কি িরম যগরছ? হযা ূঁ / না 

১৪.  তিা আপকন িা  িররত চাইরছন  ততিা িররত পাররছন না। হযা ূঁ / না 

১৫. য  যিান িা  খুব্ই িম িররত যপররকছরলন?  হযা ূঁ / না 

১৬. য  যিান িা  িররত প্রচুর িি হরতা।  হযা ূঁ / না 

গত ৪ সপ্তারহ, কেনকেন িা িরম বর উপর কনরনাক্ত আরব্গগত সমসযা গুকল কি হরয়রছ?  

১৭. মানকসিভারব্ আপনার িা  িরার সময় িরম যগরছ? হযা ূঁ / না 

১৮.  তিা আপকন মানকসি িা  িররত চাইরছন  ততিা িররত পাররছন না। হযা ূঁ / না 

১৯. যিান িা ই মন সিংর াগ কেরয় িররত পাররনকন। হযা ূঁ / না 

২০. যশষ ৪ সপ্তারহ দেকহি ও আরব্গগত সমসযা গুরলা কব্ভিভারব্ সামাঙ্ক ি, পকরব্ার, ব্নু্ধরের 

ব্া প্রকতরব্শীরের যমলারমশারত সমসযা িরররছ। 
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i) রমাবিও না ii) সামানয iii)মাঝারি iv)রেশ v)িারনকিা ভাবলাই  

২১. যশষ ৪ সপ্তারহ শরীরর িতিা ব্যাো অনুভূকত হরয়রছ? I)একদম না ii)িুেই কম, iii)কম তীব্র 

iv)রেশ তীব্র   

২২. যশষ ৪ সপ্তারহ আপনার ব্ািীর ও ব্াইররর িতিা  ব্াধ্ার  সদটি িরররছ? i)একদম না ii)রকছুিা 

iii) মাঝািী iv) রেশ একিু v) প্রচুি   

যশষ ৪ সপ্তাহ আপকন যিমন অনুভব্ িরররছন। প্রশ্ননানু ায়ী োগ কেন- 

২৩.আপকন কি পূণ ব উেযরম অনুভব্ িররছন? i) সে েক্ষণ ii)রেরশিভাগ সময় iii)রকছুিা সময় 

iv)সামানয রকছু সময় v)রকান সময় না    

২৪. আপকন কি খুব্ নাভবাস কছরলন? i) সে েক্ষণ ii)রেরশিভাগ সময় iii)রকছুিা সময় iv)সামানয রকছু 

সময় v)রকান সময় না    

২৫. আপকন কি এতিাই যভরঙ্গ পররকছরলন য  যিান কিছুই আপনারি উৎসাকহত িররত 

পাররকন। 

i) সে েক্ষণ ii)রেরশিভাগ সময় iii)রকছুিা সময় iv)সামানয রকছু সময় v)রকান সময় না    

২৬. আপকন কি শাকন্ত যব্াধ্ উপলকি িররকছরলন। i) সে েক্ষণ ii)রেরশিভাগ সময় iii)রকছুিা সময় 

iv)সামানয রকছু সময় v)রকান সময় না    

২৭. আপকন কি অনুভব্ িরররছন য  আপনার অরনি এনাঙ্ক ব আরছ। i) সে েক্ষণ ii)রেরশিভাগ 

সময় iii)রকছুিা সময় iv)সামানয রকছু সময় v)রকান সময় না    

২৮. আপকন কি কনর রি হতাশাগ্রস্ত ব্রল অনুভব্ িরররছন? i) সে েক্ষণ ii)রেরশিভাগ সময় 

iii)রকছুিা সময় iv)সামানয রকছু সময় v)রকান সময় না    

২৯. আপকন কি ক্লাকন্ত ব্া  ীণ ব যব্াধ্ অনুভব্ িরররছন? i) সে েক্ষণ ii)রেরশিভাগ সময় iii)রকছুিা 

সময় iv)সামানয রকছু সময় v)রকান সময় না    

৩০. আপকন কি কনর রি সুখী ব্যাঙ্কক্ত ব্রল মরন িররন? i) সে েক্ষণ ii)রেরশিভাগ সময় iii)রকছুিা 

সময় iv)সামানয রকছু সময় v)রকান সময় না    

৩১. আপকন কি ক্লান্ত যব্াধ্ িররন। i) সে েক্ষণ ii)রেরশিভাগ সময় iii)রকছুিা সময় iv)সামানয রকছু সময় 

v)রকান সময় না    

৩২. গত সপ্তারহ আপনার দেকহি স্বাস্থ্য ও আরব্গগত স্বাস্থ্য সমসযা আপনার স্বাভাকব্ি 

িা িরম ব প্রভাব্ যফরলরছ কি? য মন ব্নু্ধ, পকরব্ার, আত্মীয় ইতযাকে। i) সে েদা রেরশিভাগ সময়, 

ii)রকছু সময় iii)সামানয রকছু সময় iv)রকান সময় না  

৩৩. আপকন কি অনযরের তুলনায় খুব্ সহর  অসুস্থ্ হরয় পররন? 

i)একদম সতয ii)আরধকাংশ রক্ষবত্র সতয iii)জারন না iv)আরধকাংশ রক্ষবত্র রমথ্যা v)একদমরমথ্যা 

৩৪. আকম আমার পকরকচত য  িাররা মত সুস্থ্। i)একদম সতয ii)আরধকাংশ রক্ষবত্র সতয iii)জারন না 

iv)আরধকাংশ রক্ষবত্র রমথ্যা v)একদমরমথ্যা 

৩৫. আকম মরন িকর আমার স্বাস্থ্যা খারাপ হরব্। i)একদম সতয ii)আরধকাংশ রক্ষবত্র সতয iii)জারন না 

iv)আরধকাংশ রক্ষবত্র রমথ্যা v)একদমরমথ্যা 

৩৬. আমার স্বাস্থ্য চমৎিার। i)একদম সতয ii)আরধকাংশ রক্ষবত্র সতয iii)জারন না iv)আরধকাংশ 

রক্ষবত্র রমথ্যা v)একদমরমথ্যা 
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6 Trunk Rotations   

4 Hand Stretch-II 3 Hand Stretch-I 

5 Shoulder Rotations   

8 Ankles Down 

 

7 Ankles Up 

Yoga Practice Images (Training Protocol) 

1 Prayer 1 2 Neck Bending 
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Surya Namaskar 

10 ArdhaChakrasana 9 Pranamasana 

12 Aswasanchalasana 11 Tadasana 

14 AshtangaPranam 13 Dandasana 

16 Dandasana 15 Bhujangasana 
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18 ArdhaChakrasana 

 

17 Aswasanchalasana 

 

19 Tadasana 

 

20 Pranamasana 

 Standing Asanas 

 

21 Side Bending Chakrasana 

 

22, 23 Trikonasana 
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24, 25 Katichakrasana 

Supine Lying Asanas 

 

26 Shavasana 27 Uttanpadasana (left leg)  

28 

 

29 Uttanpdasana (both leg) 28 Uttanpdasana (right leg) 
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30 JatharaParbartita asana (left side) 

0 

 

31 JatharaParbartita asana (right side) 

0 

 

33 Pawanmuktasana 

0 

 

32 Setubandhasana 

 

Prone Lying Asanas 

0 

 

35 Side roll 

0 

 

37 Nirlambasana 

 

36 Makarasana 

0 
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39 ArdhaShalvasana (left leg) 

0 

 

38 Bhujangasana 

0 

 

41 ArdhaShalvasana (both leg) 

 

40 ArdhaShalvasana (right leg) 

0 

 Sitting Asanas 

0 

 

42 Parvatasana 

0 

 

43 Resting Pose 

0 
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45 Vakrasana (left twist) 

0 

 

44 Vakrasana (right twist) 

0 

 

46 UttanMandukasana 

0 

 

48 Majrasana 

0 

 

47 ArdhaUstrasana 

0 

 

49 Majrasana (with hand raise) 

0 

 

50 Majrasana( with leg raise) 

0 
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52 Kapalbhati Kriya 

0 

 

51 Shasankasana 

 

53 Anulom-Vilom Pranayama 

0 

 

54 Bhramari Pranayama 

0 

 

56 Bhrastika Pranayama 

 

55 Sheetali Pranayama 

 

57 Meditation (body awareness) 

0 

 

58 OM chanting 

0 
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59 Closing Prayer 

0 
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