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Ankylosing Spondylitis: A Retrospective Study
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Abstract

Background: Ankylosing spondylitis (AS) is a chronic autoimmune inflammatory spondyloarthropathy with unclear 
pathogenesis. The inflammatory pain in AS leads to restricted spinal mobility and significant disability. Yoga is a 
nonpharmacological intervention that has positive effects on various musculoskeletal-related problems. However, its role in 
AS is unknown.
Objective: The present retrospective study assessed the efficacy of a two-week residential yoga intervention on spinal 
flexibility among AS patients.
Methods: The records for 24 male AS patients within the age range 30 to 50 years (average age 38.3 ± 10.5 years) who 
underwent a two-week residential yoga retreat between 2015 and 2020 were obtained from a yoga center located in South 
India. Yoga intervention consisted of yoga postures, breathing practices, meditation, a healthy diet, and devotional sessions. 
Pre and Post data of the sit-and-reach test, blood pressure, heart rate, and symptom score were analyzed using Statistical 
Package for Social Sciences (SPSS).
Results: Compared to the baseline, the post scores of the sit-and-reach test, systolic blood pressure and heart rate 
were found to be significantly (P < .05) lower. The symptom score and analgesic medication score also showed significant 
improvement after two-weeks compared to the baseline.
Conclusion: This retrospective study indicates the positive impact of on and analgesic use among AS patients. However, 
additional studies using robust research designs are warranted.
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Introduction

Ankylosing spondylitis (AS) is a common chronic 
autoimmune disease that causes significant disability.1 The 
global prevalence of AS varies from 1% to 1.5%.2 Progressive 
rigidity, back pain, and stiffness over shoulder, neck, hip, and 
sacroiliac joints are the typical clinical characteristics of AS. 
As it progresses, AS contributes to significant disability and 
reduced quality of life of the patients.3,4 In advanced condition, 
the inflammation can lead to a complete calcification of the 
spine, that is, formation of marginal syndesmophytes between 
adjoining vertebrae of the lumbar region, sacroiliac joints, 
and adjacent tissue resembling “bamboo,” causing an 
immobilize position and other morbidities.5 AS significantly 

contributes to reduced lung capacity and increases the risk of 
lung infections.6 Human Leukocyte Antigen (HLA)-B27 and 
inflammatory biomarkers such as interleukin 23 and 17 are 
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associated with AS.7 The pharmacological management of 
AS is limited to symptomatic relief, that is, to manage pain 
and improve joint flexibility, through nonsteroidal anti-
inflammatory medications (NSAIDs) and TNF-α inhibitors 
(Anti-Tumor Necrosis Factor (TNF)- α therapy).5 The unmet 
need for management of AS involves improvement in 
functional disability, pulmonary function, and psychological 
distress. Nonpharmacological management such as exercise, 
pilates, and yoga are effectively addressing these factors in 
the management of AS.8–10

Yoga is a discipline of mind-body practices. It encompasses 
physical postures, breathing techniques, relaxation techniques, 
and meditation—it provides numerous health benefit effects 
in both clinical and nonclinical populations.11 Yoga practice 
improves various musculoskeletal problems such as back 
pain, neck pain, and osteoarthritis.12–14 It is effective in 
improving spinal flexibility and pain management in chronic 
low back pain patients.15 Yoga is effective in various chronic 
inflammatory conditions, such as multiple sclerosis and 
rheumatoid arthritis. Yoga practice was found to be associated 
with a decrease in inflammatory markers.16–18

Yoga is an effective intervention in musculoskeletal disorders 
by improving range of motion and physical functioning and 
reducing inflammation by down regulating Nuclear factor 
kappa β (F-Kβ).19,20 However, the role of yoga in AS patients 
has not been studied. The current study was a retrospective 
analysis intended to understand the efficacy of a short-term 
integrated approach to yoga therapy rehabilitation program in 
improving spinal flexibility among patients with AS.

Material and Methods

The study was a retrospective study. Records of patients with 
AS who visited a residential holistic health center in South 
India for a two-week yoga retreat between the years 2015 and 
2020 were retrieved. The data for patients who stayed less 
than two weeks, were wheelchair bound, having severe 
disability, having neurological deficits, and who underwent 
spinal surgery were omitted. A total of 64 records of AS 
patients were found; of these, 24 fulfilled the study criteria 
and the same were considered for the analysis.

Procedure

A total of 65 patients with AS visited the center in this duration. 
After screening, 24 patients were found to be eligible.

The majority of the cases were male patients (n = 23). All 
these patients attended a two-week residential yoga 
intervention. All subjects were informed about the study, and 
written informed consent was obtained.

Intervention

All patients had received a structural yoga module 
consisting of sukshmavyayama, breathing practices, asana, 

Table 1. Yoga Module

S.N. Practices Duration

Loosening Practices

1 Neck movement (front-back-
side bending, twisting, and 
rotation)

20 min

2 Shoulder rotation

3 Twisting

4 Side bending

6 Alternate straight leg raising

7 Vertical stretch of the knee

8 Vertical stretch of the knee 
of both legs

9 Pavanmuktasana lumbar 
stretch (single and both legs)

10 Dorsal stretch

11 Alternate foot knee lumbar 
stretch

12 Side leg raising

13 Side lumbar stretch

14 Quick relaxation techniques 3 min

1 Hands in and out breathing 10 min

2 Hands stretch breathing

3 Tiger breathing

4 Shashankasana breathing on 
chair

5 Lumbar stretch breathing

6 Chair suryanamaskara 5 min

Asana

1 Tadasana 10 min

2 Ardha Kati Chakrasna

3 Ardha Chakrasna

4 Marjariyasana (Cat pose)

5 Makarasana

6 Bhujangasana

7 Salabhasana

Pranayama 1

Sectional breathing 5 min 2

Nadisuddhi 3

Bhramari 4

Nadanusandhana 5

Deep relaxation 
technique

5 min

Source: Department of Rheumatology, Holistic Health Centre, SVYASA 
University, Bengaluru.

and mediation, three sessions in a day (see Table 1). In 
addition to this, patients also had counseling sessions, 
devotional sessions, and tuning-to-nature sessions in the 
evening time every day.
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Assessments

Spine Flexibility

Data of sit-and-reach using a goniometer was considered for 
spinal flexibility assessment. The maximum length reached 
(in cm) by the patient on the goniometer was recorded before 
and after the intervention.

Physiological Measures

Physiological measures such as systolic and diastolic 
blood pressure, heart rate, and respiratory rate were also 
noted. Participants were asked to sit in a relaxed pose for 
10 min before assessments. The analgesic medication 
score and symptoms score were analyzed. The number of 
analgesics dosages of medication required per day was 
monitored. The symptoms score was calculated by a 
checklist. Patients rated each symptom such as pain on a 
10-poin Likert’s scale with 0 indicating no pain and 10 
indicating maximum pain.

Statistical Analysis

Data was presented in mean and standard deviation. The 
paired sample t-test was used for statistical analysis; a P < .05 
was considered to be statistically significant (SPSS version 
20 [IBM, New York]).

Results

The majority of the patients were males.21 The average age of 
the participants was 38.3 ± 10.5 years. The majority of the 
patients belonging to the upper-middle class.

The average duration of AS was 6.3 ± 3.2 years. Most of 
the patients had a private job,12 and most were graduates12 
(see Table 2).

Changes in Variables

A significant increase (P < .001, 37%) in the sit-and-reach 
test score measure was observed after two weeks compared to 
the baseline scores (Figure 1). Analgesic medication 

requirement and symptoms score also decreased significantly 
after two weeks compared to the baseline (Table 3; Figure 2).

Discussion

This retrospective study has shown a promising role of yoga 
intervention in AS patients. We found significant improvement 
in lung capacity and spinal flexibility following yoga 
intervention.

A growing body of literature on yoga indicates the 
increased use of complementary medicine such as yoga in 
diverse health-related problems worldwide.22 Similarly, in 
this retrospective study, we observed that a significant number 
of patients with AS (n = 65) had visited centers for alternative 
therapies. This is suggestive of a patient's positive attitude 
and hope in alternative therapies such as yoga. This also 
shows that patients are not 100% satisfied with the current 
conventional approach of AS management.

No significant change in the SLR test was found, which 
could be because of short-term intervention. To the best of 
our knowledge, this is the first study to report the role of yoga 
in AS. Previously, a study by Lee et al. (2008) found 
significant improvement in Bath Ankylosing Spondylitis 
Disease Activity Index following eight weeks of Tai chi 
intervention (60 min, twice a week).21 Tai chi is also an 
alternative medicine shown to have a positive impact on AS.

In our study, there was an improvement in the sit-and-
reach. The breath-holding time of the AS patients suggests 
that yoga can improve the physical functioning and respiratory 
functions of patients with AS. Previous reports have indicated 
that patients have an increase in chest wall resistance and a 
decrease in chest wall compliance.1,23 Therapies such as 
inspiratory muscle training, aerobic training, and stretching 

Table 2. Demographics

Average age 38.3 ± 10.5

Education Below graduation, 7; 
Graduation, 12; 
Postgraduation or above, 6.

Employment Private job, 12; 
Self-employed, 3; 
Government employees, 3; 
Nonfunctioning, 3
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Figure 1. Significant Increase in the Sit-and-Reach Test Scores 
Following Yoga.

Source: The authors.
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 Table 3.    Represents Baseline and Post-Two-Week Data, % Change, and  P -Value of the AS Patients     

Measures Pre Post % Change in the Mean t  Value P  Value

BMI 24.3 ± 4.5 23.9 ± 4.4 –1.65 3.02 P  > .05

HR 78.05 ± 8.6 77.8 ± 6.9 –0.32 –0.04 P  > .05

SBP 123.8 ± 13.3 116.1 ± 9.9** –6.22 2.86 P  < .05

DBP 79 ± 8.3 73.4 ± 6.8 –7.09 1.97 P  > .05

Medication 3.2 ± 4.1 1 ± 1.9** –68.75 4.1 P  < .05

Symptoms 9.08 ± 6.4 3.3 ± 3.3** –63.66 4.66 P  < .05

Sit-and-reach 14.9 ± 7.3 21.28 ± 8.1** 37.5 –5.9 P  < .001

  Note : BMI = Body Mass Index, HR = Heart rate, SBP = Systolic Blood pressure, DBP = Diastolic Blood pressure, ** Statistical significance at 0.005 levels, 
long exhalation time.  

 Figure 2.    Significant Improvement in Medication and Symptom 
Scores.    

are given to patients with AS to improve respiratory 
functions. 24–26  Our study did not have any respiratory function 
test, but there was an improvement in long exhalation time, 
which is suggestive of a possible chance of improvement in 
the respiratory function tests. 

 We also observed a 37.5% improvement in the sit-and-
reach test of AS patients after nine days of integrated 
approach to yoga therapy intervention. Sit-and-reach tests 
examine the shortening of hamstrings and the lumbar 
hyperextension. AS patients report stiffening and pain of the 
lower back often and are prone to have fractures and 
ligamentous injuries in the lumbosacral region of the spine. 27

Our study suggests an improvement in the flexibility and 
functional status of these patients. 

 Possible mechanisms involved in improving spinal 
flexibility and lung function following yoga could be 
attributed to a decrease in the pain, inflammation, and stress 
through modulation in pain sensitivity and HPA axis. 28

 As per the authors’ knowledge, our trial is the first study to 
report the effect of yoga on functional status and breath-
holding in AS patients. There were several limitations in the 
trial including the retrospective prepost design, smaller 
sample size, no randomization, and no objective parameters. 

There is a need for a larger randomized controlled trial with 
more specific parameters to assess the effectiveness of yoga 
as a rehabilitative tool for patients suffering from AS. The 
authors would like to report a well-designed randomized 
controlled trial to evaluate the efficacy of yoga on quality of 
life and inflammatory markers among AS patients. The study 
is ethically approved, and a clinical trial registration is 
awaited, after which the trial will be initiated in India. The 
study is expected to be initiated by April 2020 and completed 
by June 2022.   

 Conclusion 

 This retrospective study indicates the promising role of yoga 
intervention in patients with AS. This study suggests that 
yoga may help in improving spinal flexibility and lung 
function in AS patients. Further, we recommend the scope of 
randomized controlled trials in yoga and AS using objective 
measures.     
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