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Introduction
Spinal cord injury (SCI) is a debilitating 
disorder with impairment in motor, 
sensory, and autonomic functions and 
it is very commonly caused by trauma. 
Every year millions of people sustain SCI 
globally.[1] People with SCI are predominantly 
in the age group of 20–40 years 
‑relatively the most productive time of life. 
People with SCI are two to five times more 
likely to die prematurely than people without 
SCI.[1] Adding to the acute impairments, 
secondary health problems such as pressure 
sore, sepsis, respiratory muscle impairment, 
etc., increases the cost of management 
enormously. Due to direct and indirect 
cost of management, including long 
‑term rehabilitation, psychological and 
social problems are also very common and 
make the condition more complex.
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Abstract
Background: Spinal cord injury (SCI) is a debilitating disorder with dysfunction in daily activities 
and psychological consequences like anxiety as well as depression impacting the quality of life 
substantially. Existing treatments focus mainly on rehabilitation, symptom reduction, and secondary 
complications. However, psychological, social, and existential issues are least addressed in the 
prevailing models. Aims: To study the role of meditation in addressing psychological impairment 
and any resultant improvement in functional outcomes in SCI patients. Methods: Nonrandomized 
controlled study was conducted in a tertiary care center for SCI patients. Hospital inpatients were 
recruited into either experimental intervention group (add on easy rāja yoga with conventional 
rehabilitation‑ER n = 50) or control intervention group (conventional rehabilitation alone‑CR 
n = 50). Patients in the ER group received easy rāja yoga for 1 month, along with conventional 
rehabilitation and the CR group patients received only conventional rehabilitation. All the subjects 
were assessed for psychological (perceived stress scale [PSS], Hospital Anxiety and Depression 
Scale [HADS]) and functional impairment (spinal cord independence measure (SCIM), numeric pain 
rating (NPR) and WHO quality of life‑BRIEF (WHOQOLBREF)] at baseline and after 1 month. 
Results: After 1 month of add‑on easy rāja yoga, there was significant decrease in the scores of 
HADS (F[1,88] = 272.92, P < 0.001), PSS (F[1,88] = 274.41, P < 0.001) and NPR (F[1,88] = 60.60, 
P < 0.001) and significant increase in the scores of WHOQOLBREF (F[1,88] = 349.94, P < 0.001) 
and SCIM (F[1,88] = 29.09, P < 0.001) in the ER group compared to CR group in analysis of 
covariance. Conclusion: One‑month add‑on easy rāja yoga improves psychological and functional 
outcomes (HADS, PSS, NPR, WHOQOLBREF and SCIM) in patients with SCI. Future studies with 
robust designs are needed to validate the results.
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Difficulty in carrying out activities of 
daily living independently due to the 
neuromuscular compromise and the ensuing 
psychological and social distress affects 
the quality of life considerably. A recent 
study has shown that 17%–25% of the 
people with SCI are prone to develop 
psychological disorders[2] and >36% of them 
were prescribed psychotropic medications,[2] 
A metanalysis of 19 studies had shown a 
depression prevalence of 22.2% following 
SCI.[3] Chronic pain, fatigue, depressed 
mood, anxiety, and reduced self‑efficacy 
following SCI are also reported in the 
literature.[4]

After acute management of SCI, 
rehabilitative and preventive management 
is the mainstay of care for people with 
SCI for successful reintegration of 
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psychological and social life. Optimal management of 
physical and psychological impairment following SCI 
should go parallelly, as physical and psychological factors 
influence each other. For example, inadequate management 
of chronic pain could lead to depression, which in turn 
could worsen chronic pain.[5] Hence the need for a 
multidisciplinary management team including surgeons, 
physicians, physiotherapist, nurses, occupational therapist, 
dietician, psychologists, etc., is of paramount importance. 
In fact, the long‑term outcome of quality of life is inversely 
proportional to the quality of care.[2]

Prevailing rehabilitation models focus on symptom 
reduction, optimizing functional outcomes, and prevention 
of secondary health problems like pressure sore, spasticity 
of muscles, etc., and their functional consequences. But 
as the problems related to SCI are complex involving 
psychological, social, and existential factors, it is imperative 
to explore applications of complementary therapies along 
with conventional treatment to strengthen the patient as an 
individual in a holistic way.

In recent times, besides conventional care, mind‑body 
practices like yogasana, pranayama and meditation 
are found to be helpful in managing the physical, 
psychological, and social distress in people with SCI.[6,7] 
Among people with SCI, complementary and integrative 
health interventions usage is reported to be 14% to 73%, 
and 3% of SCI patients use them in the first few weeks of 
inpatient rehabilitation.[8] Patients receiving complementary 
therapies had shown greater reductions in pain severity and 
improvement in the quality of life and measures related to 
activities of daily living.[8]

Mind‑body practices used in therapeutic setup range widely 
from physical movement‑based therapies like yogasana, 
tai chi, Qi Gong to mental focusing or observation related 
practices like mindfulness, sahaj yoga, rāja yoga, etc.[9] For 
patients with SCI who are mostly paraplegic or tetraplegic, 
though movement‑based practices like yogasana and 
pranayama would help due to improved body and breath 
awareness, meditation‑based practices would play an 
apt role to improve the psychological functioning and 
related outcomes. Indeed, improvement in psychological 
functioning would reflexively improve physical functioning 
also, as physical and psychological factors influence each 
other.

In this study, we have evaluated the effect of 
Brahmakumaris Rāja yoga (also called as easy rāja yoga) 
on patients with SCI. Easy rāja yoga is meditation technique 
with a framework of four different limbs comprising 
of (i) wisdom (gyān), (ii) remembrance (yog), (iii) practice 
of virtues (dhārana) and (iv) service i.e., to have good 
wishes for self and others (seva). The terms yoga and 
dharana used here is meant differently from that used 
commonly in ashtnānga yoga. For complete details of 
the easy rāja yoga module, refer the appendix. Easy rāja 

yoga has been used in various conditions like coronary 
heart disease, tension headache, for depression and anxiety 
in patients undergoing coronary artery bypass surgery, 
substance abuse, and diabetes mellitus.[10‑12]

In this study, we aimed at evaluating the effect of Easy 
rāja yoga on psychological and functional outcomes 
of patients with SCI. Our primary hypothesis was that 
1‑month practice of easy rāja yoga would reduce anxiety 
and depression in patients with SCI measured by Hospital 
Anxiety and Depression Scale (HADS) and stress 
measured by the perceived stress scale (PSS). Further, 
we also hypothesized that 1‑month practice of easy rāja 
yoga would improve functional independence measure 
assessed by spinal cord independence measure (SCIM) 
and quality of life assessed by WHO quality of 
life‑brief (WHOQoLBREF) and would reduce pain 
measured by numeric pain rating (NPR) Scale.

Methods
Non‑randomized controlled trial was conducted at a tertiary 
care SCI centre in north India. The study was approved 
by the institutional ethics committee (REF ISIC/IIRS/
RP/2015/111). Acute and Chronic SCI patients (n = 100, 
50 in each arm) admitted in the hospital and undergoing 
treatment and rehabilitation were recruited based on 
eligibility and their willingness to participate in the trial 
with written informed consent. Based on patients’ choice, 
subjects were recruited by the consultant in the treating 
team to either experimental intervention group (add on easy 
rāja yoga with conventional rehabilitation‑ER) or control 
intervention group (conventional rehabilitation alone‑CR). 
All the subjects continued with their conventional treatment 
as prescribed by the treating team. Patients’ unwillingness 
to participate in the study had no impact on regular 
treatment.

SCI patients in the age group of 16–60 years of either sex, 
either tetraplegic or paraplegic, with ability to understand 
the instructions were recruited. Patients who cannot sit 
for at least 30–45 min; expected to discharge within 1 
month; with polytrauma; critically ill requiring life support 
measures like ventilator were excluded.

Patients in the ER group were taught a structured, easy 
rāja yoga module by a qualified easy rāja yoga teacher 
for 1 month along with conventional rehabilitation, and 
the CR group patients were given only conventional 
rehabilitation delivered by a multidisciplinary team 
including physician/surgeon, nurse, psychologist, 
physiotherapist, occupational therapist, peer counselor and 
dietician. All subjects were assessed at the beginning and 
end of 1 month with the following measures. Baseline 
and post data were collected by a trained physiotherapist 
who was not involved in recruitment or statistical analysis 
of the data.
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Hospital anxiety and depression scale

Zigmond and Snaith originally developed this scale in 
1983 to determine the levels of anxiety and depression 
among hospitalized patients.[13] It is a fourteen‑item scale 
with seven items for anxiety and other seven items for 
depression. The total HADS score may be regarded as a 
global measure of psychological distress. It’s a self‑rated 
scale. Higher score represents higher anxiety and 
depression.

Perceived stress scale

Sheldon Cohen developed the PSS in 1983.[14] It evaluates 
the intensity of stress perceived by the individual in 
real‑life situations in the last 1 month. Scores are made on 
a Likert scale ranging from 0 to 4. Higher score represents 
higher perceived stress. It is a valid and reliable tool used 
across disorders and in healthy population.

Spinal cord independence measure

This is a disability scale which describes the ability of 
person with SCI to accomplish their daily routine activities 
and functional assessments of this population.[15] This tool 
is more sensitive to capture the change following any 
intervention and hence commonly used in clinical trials. It 
has four sub‑scales measuring (i) self‑care, (ii) respiration 
and sphincter management, (iii) mobility in room and toilet 
and (iv) mobility indoors and outdoors. SCIM‑III is the 
latest version and comprises 19 items score ranges from 0 
to 100. Change in score of SCIM III over a period of time 
reflects functional change overall in a person with SCI.

WHO quality of life‑BREF

The WHOQOL‑BREF is the short version of 
WHOQOL‑100 developed by the WHOQOL group.[16] It has 
26 items measuring four domains comprising of physical 
health, psychological health, social and environmental 
health. It is a self‑administered scale with scores ranging 
from 4 to 20 (after transformation for comparability with 
WHOQOL‑100 scores). This scale is used across disorders 
and in a healthy population to assess the quality of life.

Numeric pain rating

It is a uni‑dimensional measure of pain intensity in adults. 
The NPRS is a visual analog scale in which a respondent 
selects a number from segmented numeric scale with scores 
from zero to ten that show the intensity of his/her pain.

Socio‑demographic data and the data of different variables 
measured were coded and entered in an excel sheet. 
Continuous data such as PSS, HADS, QOL, SCIM, and 
NPR were tested for normality using the Shapiro–Wilk test. 
For baseline comparison between groups, t‑test for two 
independent sample mean was used for continuous variables 
and Chi‑square test was used for categorical variables. 
Analysis of covariance (ANCOVA) was performed with 
baseline assessment as covariate and intervention group 

as between factor for comparing the postassessment. The 
coded data were analyzed by a statistician blind to the 
intervention using the software  Jamovi 1.2, Amsterdam, 
Netherlands.[17]

Results
Out of 150 patients approached, 100 agreed to participate 
in the study, with 50 in ER group and 50 in the CR group 
allotted as per patients’ choice. Among the ER group four 
patients dropped as they got discharged early and from the 
CR group five patients dropped (unable to trace contact). 
There were 46 patients in ER group and 45 patients in the 
CR group available for analysis. An overview of the study 
flow is given in Figure 1.

Baseline data were compared for both the groups and 
details are given in Table 1.

Data were tested for normality and found to be normally 
distributed. As there was significant difference at baseline 
for all the variables except NPR, data were analyzed 

Table 1: Group‑wise baseline data
Variables Intervention 

(n=46)
Control 
(n=45)

t/χ2

Age (years) 31.19 (10.36) 34.48 (12.48) −1.37
Sex ratio 
(male:female)

36:10 41:4 2.88

Married:single 26:20 28:17 0.30
Years of education 13.20 (3.13) 13.31 (3.66) −0.16
PSS 29.98 (6.220) 26.51 (6.622) 2.57*
HADS 28.41 (7.308) 24.02 (8.341) 2.67**
QOL 48.91 (12.207) 55.89 (13.074) −2.63*
NPR 4.78 (3.076) 4.40 (3.165) 0.58
SCIM 31.76 (15.571) 38.84 (17.272) −2.05*
*P<0.05; **P<0.01; ***P<0.001. Values within bracket are 
standard deviation and outside bracket are mean. PSS=Perceived 
stress scale, HADS=Hospital anxiety and depression scale, 
SCIM=Spinal cord independence measure, NPR=Numeric pain 
rating, WHOQOLBREF=WHO quality of life

Total number of subjects
recruited (n = 100)

Easy Rajayoga
Intervention arm (n = 50)

Control arm
(n = 50)

Base line to follow up
discontinued in Easy

Rajayoga practice (n = 4)

Base line to follow
up discontinued in
control arm (n = 5)

Number of
participants included
in analysis (n = 46)

Number of
participants included
in analysis (n = 45)

Figure 1: Outline of study flow
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with ANCOVA with baseline assessment as covariate 
and intervention group as between factor for comparing 
the post assessment [Table 2]. Following 1‑month easy 
rāja yoga practice, there was significant decrease in 
the scores of HADS (F[1,88] = 272.92, P < 0.001), 
PSS (F[1,88] = 274.41, P < 0.001) and NPR (F[1,88] = 
60.60, P < 0.001) and significant increase in the scores 
of WHOQOLBREF (F[1,88] = 349.94, P < 0.001) and 
SCIM (F[1,88] = 29.09, P < 0.001) in the ER group 
compared to CR group.

We also performed post hoc subgroup analysis for the 
level of injury (paraplegia and tetraplegia) and type of 
injury (acute SCI and chronic SCI). Subgroup analysis 
was performed with difference scores (pre minus post) 
to test for the group difference between ER group and 
CR group. As the data were found to be normal with 

Shapiro‑Wilk test, independent t‑test was performed. 
Both paraplegia and tetraplegia patients who were in the 
ER group improved significantly (P < 0.001) [Table 3] 
than the CR group subjects in PSS, HADS, SCIM, NPR 
and WHOQOLBREF, though the change in paraplegia 
patients was more than tetraplegia patients. Similarly, both 
acute and chronic SCI patients who were in the ER group 
improved significantly (P < 0.001) [Table 4] than the CR 
group in PSS, HADS, SCIM, NPR, and WHOQOLBREF, 
though acute SCI patients responded with greater change in 
scores than chronic SCI patients.

Discussion
Study results show that 1‑month practice of easy rāja yoga 
helps patients with SCI in reducing depression, anxiety, 
stress, pain, and enhancing functional independence and 

Table 2: Pre‑post comparison (analysis of covariance)
Variable Group Mean (SD) F (df) Partial η2

Pre Post
PSS Intervention 29.98 (6.220) 12.22 (4.412) 274.41*** (1,88) 0.757

Control 26.51 (6.622) 25.40 (6.580)
HADS Intervention 28.41 (7.308) 8.72 (3.828) 272.92*** (1,88) 0.756

Control 24.02 (8.341) 22.29 (7.754)
QOL Intervention 48.91 (12.207) 87.87 (7.265) 349.94*** (1,88) 0.799

Control 55.89 (13.074) 59.22 (12.954)
NPR Intervention 4.78 (3.076) 1.20 (1.572) 60.60*** (1.88) 0.408

Control 4.40 (3.165) 3.56 (2.590)
SCIM Intervention 31.76 (15.571) 46.74 (17.085) 29.09*** (1,88) 0.248

Control 38.84 (17.272) 44.20 (17.981)
*P<0.05, **P<0.01, ***P<0.001. PSS=Perceived stress scale, HADS=Hospital anxiety and depression scale, SCIM=Spinal cord independence 
measure, NPR=Numeric pain rating, WHOQOLBREF=WHO quality of life

Table 3: Comparison between intervention and control group for paraplegia and tetraplegia (t values are from 
independent t-test for difference (pre-post) scores

Variables Paraplegia Tetraplegia
Intervention (n=22) Control (n=29) t Intervention (n=24) Control (n=16) t

PSS
Pre 30.1 (6.0) 25.8 (6.2) −13.54*** 29.8 (6.5) 27.9 (7.3) −9.43***
Post 12.4 (4.5) 24.6 (7.0) 12.1 (4.4) 26.9 (5.7)

HADS
Pre 27.9 (7.8) 23.7 (8.2) −12.71*** 28.9 (7.2) 24.6 (8.8) −8.10***
Post 7.9 (3.8) 21.6 (7.4) 9.5 (3.8) 23.5 (8.6)

SCIM
Pre 43.7 (13.2) 47.9(14.4) 4.59*** 20.8 (7.5) 22.3 (5.9) 4.82***
Post 62.1 (8.9) 54.7 (13.1) 32.6 (7.9) 25.3 (5.8)

NPR
Pre 4.9 (3.1) 4.2 (3.0) −4.80*** 4.7 (3.1) 4.8 (3.5) −3.76**
Post 0.95 (1.5) 3.4 (2.3) 1.4 (1.6) 3.9 (3.1)

QOL
Pre 50.4 (11.1) 58.3 (13.8) 15.81*** 47.6 (13.2) 51.4 (10.6) 10.21***
Post 89.4 (7.8) 62.1 (13.2) 86.5 (6.6) 54.1 (11.0)

*P<0.05, **P<0.01, ***P<0.001. Values within bracket are standard deviation and outside bracket are mean. PSS=Perceived stress scale, 
HADS=Hospital anxiety and depression scale, SCIM=Spinal cord independence measure, NPR=Numeric pain rating, WHOQOLBREF=WHO 
quality of life
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quality of life. The results are concurrent with previous 
studies with mind‑body interventions like yogasana, 
pranayama, and meditation.[7,8] The results also confirm our 
primary and secondary hypotheses.

Reduction in anxiety, depression, and stress‑related 
symptoms with mind‑body intervention has been reported 
in SCI patients in few recent studies.[7,8] It is worth 
exploring further the possible mechanisms to guide 
clinicians for these techniques to be applied in bedside 
practice along with conventional treatment strategies. 
It would help in avoiding/reducing the prescription of 
psychotropics for anxiety and depression, which are 
obviously secondary to the mental trauma following SCI. 
It would also reduce the burden of psychological distress 
cascading into social burden in the form of caregivers’ 
stress. Moreover, improving psychological functions would 
also reduce the mental stress and hence the pain and related 
consequences like muscle spasticity due to downregulation 
of hypothalamo‑pituitary‑adrenal axis stress pathway. One 
of the key components in easy rāja yoga is practicing soul 
consciousness with self‑respect (swamān). This could have 
mediated increase in self‑esteem and hence reduction of 
depressive symptoms. Many studies in the past had reported 
the predictive role of self‑esteem in depression.[18,19]

Reduction of pain in chronic pain disorders is one of the 
robust evidence available for the effect of mind‑body 
interventions, especially in low back pain.[20,21] Though 
the mechanisms behind this effect are not clear, this is 
one of the consistent findings. Previous studies too have 
documented reduced pain in patients with SCI.[6,22] In this 
study, reduction in pain score following easy rāja yoga 
could be due to the practice of sakshi bhav (equanimity), 

which is integral to easy rāja yoga. Sakshi bhav is a 
mental state where one consciously witnesses the pleasant 
and unpleasant happenings (either in the body, mind or 
social relations) as it unfolds.[23] Sakshi bhav though similar 
to mindfulness, is different in many aspects, especially 
the context with which it is practiced in rāja yoga. The 
understandings required for the practice of sakshi bhav in 
rāja yoga are as follows:
1. Peace and positivity are our original nature; pain, 

suffering, and all negative emotions are acquired due 
to ignorance of our original nature of positivity. Hence 
anchoring ourselves to our original nature enables to 
stop reacting to the pain and suffering in the body, 
mind, or social relations

2. Everything in this universe, both matter and nonmaterial 
beings (like soul), pass through the stages of sato, 
rajo and tamo. Pain and suffering are the indications 
of tamo stage prevailing all around. Understanding 
this Universal flow equips one to realize the need for 
creating the positive feeling in the self (i.e., recreating 
a sato stage) instead of getting struck with the question 
of why me? It empowers one to perform the subtle 
but powerful actions of right thinking and creating 
pleasant feelings instead of entangling in the vicious 
cycle of pain and suffering. It gives a sense of hope by 
consciously keeping away from the trauma created by 
the past

3. The supreme/Universal being (conceptualized as a 
Divine point of light) is a wonderful source of positive 
energy, as He is away from the effect of past, present, 
and future. Focusing on this Divine energy, which 
is actually called yoga in eastern scriptures, would 

Table 4: Comparison between intervention and control group for acute and chronic patients (t values are from 
independent t-test for difference (pre-post) scores

Variables Acute Chronic
Intervention (n=23) Control (n=21) t Intervention (n=23) Control (n=24) t

PSS
Pre 30.6 (5.9) 28.8 (5.9) −11.56*** 29.4 (6.5) 24.50(6.6) −10.67***
Post 12.4 (4.0) 26.9 (5.5) 12.0 (4.8) 24.0 (7.2)

HADS
Pre 29.4 (6.4) 27.8 (6.5) −12.99*** 27.5 (8.1) 20.7 (8.5) −9.47***
Post 8.7 (3.6) 24.6 (5.4) 8.7 (4.1) 20.3 (8.9)

SCIM
Pre 33.6 (16.9) 33.9(13.9) 4.28*** 29.9 (14.1) 43.1(18.9) 3.89**
Post 50.3 (16.0) 41.1(14.9) 43.2 (17.7) 46.9(20.2)

NPR
Pre 4.7 (3.1) 3.8 (2.9) −4.44*** 4.8 (3.1) 4.9 (3.3) −3.80***
Post 0.8 (1.3) 2.9 (2.3) 1.6 (1.7) 4.1 (2.7)

QOL
Pre 47.0 (10.6) 51.9(10.3) 15.94*** 50.8 (13.6) 59.4 (14.4) 10.63***
Post 87.4 (6.5) 57.6 (9.8) 88.3 (8.1) 60.3 (15.3)

*P<0.05, **P<0.01, ***P<0.001. Values within bracket are standard deviation and outside bracket are mean. PSS=Perceived stress scale, 
HADS=Hospital anxiety and depression scale, SCIM=Spinal cord independence measure, NPR=Numeric pain rating, WHOQOLBREF=WHO 
quality of life
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encourage one to inculcate the virtue of equanimity or 
sakshi bhav with ease.

Improvement in quality of life and functional independence 
could be due to the profound psychological and spiritual 
impact of easy rāja yoga on thoughts, emotions, and 
behavior of the patients. Similar to other established 
psychosocial interventions such as cognitive behavioral 
therapy, coping effectiveness training, and pain 
management program,[24] easy rāja yoga could also be one 
of the psychosocial intervention programs for SCI patients, 
especially in the eastern population. As psychological 
stress could influence cognition, affect and behavior, 
including physical functioning of an individual,[25,26] so 
could positive and elevated spiritual thoughts impact the 
triad of cognition, affect, and conation. Recent studies 
have shown improvement of real‑world functioning 
socially and occupationally with mind‑body interventions 
possibly mediated by the experience of well‑being due 
to positive thoughts and feelings.[27,28] Some studies have 
found improvement in musculoskeletal functions like 
improved posture and gait balance, reduced spasticity 
following mind‑body practices in disorders like Parkinson, 
and multiple sclerosis supporting this notion.[29‑32] Apart 
from the indirect effect of psychological factors affecting 
physical process in mind‑body practices, studies have also 
shown meditation and lifestyle modification directly affect 
the body causing structural changes like increased cortical 
thickness and reduced telomere shortening.[33‑35]

Though the study results are encouraging, there are 
several limitations of this study. Being a nonrandomized 
controlled trial, results need to be tested further in a 
planned randomized controlled trial to avoid bias in 
the selection and recruitments of the subjects, which 
impacts the results considerably. All rating scales 
used in this study were self‑rated except SCIM. 
 Self‑rated scales have the merit of capturing outcome 
responses as close to subjects’ experience as possible but 
at the cost of social desirability bias leading to type 1 error 
very commonly. Though most of the SCI patients develop 
depression and anxiety, systematic evaluation of depression 
to qualify syndromal depression was not done. Only 
short‑term effect is demonstrated in this study. Whether 
the effects would persist for longer duration needs to be 
tested in future long term follow‑up studies. Investigating 
inflammatory and cognitive biomarkers would add 
more validity to the results to support the psychological 
findings. Easy rāja yoga intervention was delivered at 
the hospital setup. Whether it could be translated in a 
community set up after the patients get discharged needs 
to be explored further. Future trials could focus more on 
the afore‑mentioned limitations and explore the possible 
biological mechanisms for the available evidence of 
efficacy.

Conclusion
One‑month add on easy rāja yoga improves psychological 
and functional outcomes in patients with SCI along with 
improvement in the quality of life and subjective measure 
of pain. Further studies with the robust design are required 
to validate the efficacy of easy rāja yoga on psychological 
and functional outcomes. Possible biological mechanisms 
also need to be studied systematically for its applications 
in clinical set up.
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