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	 Background:	 Perception of chronic illness and a positive outlook improve recovery, and yoga can improve wellbeing. This 
study aimed to compare perception, mental wellbeing, and quality of life in yoga-experienced compared with 
yoga-naïve patients with chronic illness and to determine whether the duration of yoga practice in the yoga-
experienced group had any correlation with the perception of illness, mental wellbeing, and quality of life.

	 Material/Methods:	 A cross-sectional comparative study recruited 419 patients with chronic non-communicable disease. Yoga-
experienced patients (n=150) (mean age, 41.9±13.6 years) and yoga-naïve patients (n=269) (mean age, 
41.2±12.6 years) were assessed for the perception of their illness, mental wellbeing, and quality of life using 
the Warwick-Edinburgh mental wellbeing scale (WEMWBS) and the World Health Organization quality of life 
(WHOQOL-BREF) self-reporting questionnaire.

	 Results:	 The yoga-experienced group had significantly increased mental wellbeing, personal control as a dimension of 
their perception of illness, and psychological and environmental quality of life compared with the yoga-naïve 
group (all, p<0.05), when comparisons were made using the Mann-Whitney U test. The duration of yoga prac-
tised in months was positively-correlated with mental wellbeing and different aspects of quality of life. There 
was a negative correlation with the perception of illness suggesting that the illness was perceived to be less 
severe (all, p<0.05) when correlations were made using Spearman’s rank correlation coefficient.

	 Conclusions:	 In patients with chronic illness, yoga improved mental wellbeing, aspects of quality of life, and resulted in a pos-
itive perception of illness.
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Background

The perception of chronic illness by patients has several con-
sequences that can affect wellbeing and quality of life [1]. 
In chronically ill patients, perception of illness influences self-
management behaviors and quality of life, and patients who 
have a negative perception of their illness also have impaired 
health [2]. A negative perception of illness, especially negative 
emotional reactions, perceived consequences, concerns about 
the illness, and identifying strongly with the illness are signifi-
cantly associated with high levels of emotional distress, an im-
paired response to the consequences of illness and low quality 
of life [2]. A negative perception of illness impacts negatively on 
quality of life and wellbeing for patients and a positive perception 
of chronic illness can improve quality of life and wellbeing [2].

Subjective wellbeing and positive emotions are associated with 
improved immune function and immune defense to common 
infections [3]. Therefore, a sense of wellbeing is important in 
disease prevention, and subjective mental wellbeing also favor-
ably influences overall health and recovery from an illness [4]. 
Mental wellbeing is associated with positive health behaviors 
such as a healthy diet, engaging in physical activity, and a lower 
incidence of smoking [5,6]. People with good health generally 
have a sense of wellbeing. However, the findings from a pre-
viously published study reported that 38% of individuals with 
poor health had high levels of wellbeing, whereas 18% of in-
dividuals with good health had low levels of wellbeing [7]. In a 
dissertation from Ohio State University [8], correlation analy-
sis showed that patient perception of illness was associated 
with differences in their mental wellbeing and quality of life. 
Quality of life is often defined ambiguously but may be defined 
in terms of the subjective and objective domains involved [9].

In 2003, Pollard and Lee [10] described wellbeing as complex 
and multifaceted, and hence difficult to define. While the qual-
ity of life and wellbeing are often used interchangeably, they 
are not the same [11]. Subjective wellbeing is mainly concerned 
with the respondent’s internal judgments of wellbeing, whereas 
the quality of life is assessed based on subjective wellbeing as 
well as social indicators of the quality of life. Therefore, qual-
ity of life indicates how illness impacts most aspects of a pa-
tient’s life. Mental wellbeing indicates how a patient feels 
when all factors are considered.

In 2014, Henriques, Kleinman, and Asselin provided a com-
prehensive definition of wellbeing as, ‘happiness with the wor-
thiness to be happy’ [12]. This definition was based on a de-
tailed review of previous theories and the presentation of 
a nested model for wellbeing, which has four domains [12]. 
These domains include firstly, the subjective domain or the 
phenomenological experience of happiness, or misery as an 
inverted view, and satisfaction, or the possible inverted view, 

dissatisfaction [12]. Second, the biological and psychological 
aspects of health and functioning [12]. The third domain is the 
material and social environment [12]. The fourth domain con-
sists of values and ideology, which include ethics, morals and 
the individual’s world view [12]. An inverted view of the nested 
model can provide insights about how a change in any of the 
four domains, subjective experience, health, environment, and 
values/ideology from what is generally considered to be posi-
tive to negative could correspondingly influence health, and if 
continued, could lead to maladaptation and disease.

Yoga is a mind-body practice that positively impacts health [13]. 
A systematic review of ten randomized controlled trials com-
pared the effectiveness of yoga with conventional care for 
patients with chronic illnesses including heart disease, stroke 
and chronic obstructive pulmonary disease (COPD) [14]. The 
quality of life was assessed using the Cochrane risk of bias 
tool and included 431 people, with a mean age of 56±8 years. 
Compared with conventional care, yoga significantly improved 
health-related quality of life and exercise capacity [14]. Apart 
from the studies of quality of life in patients, mental wellbeing 
was found to improve wellbeing in 118 healthy primary school 
teachers after fifteen days of an intensive residential yoga [15].

Currently, there have been few studies that have evaluated the 
quality of life and mental wellbeing concerning the perception 
of illness in patients with chronic illness that have compared 
patients who have experience of yoga with those who are na-
ïve to yoga. Therefore, this study aimed to compare illness per-
ception, mental wellbeing, and quality of life in yoga-experi-
enced compared with yoga-naïve patients with chronic illness. 
This study also sought to determine whether the duration of 
yoga in the yoga-experienced group had any correlation with 
the perception of illness, mental wellbeing, and quality of life.

Material and Methods

Design of the study

This study was approved by the Local Ethics Committee (ap-
proval number: PRF/16/0020). Participation in the study was 
voluntary and there was no patient remuneration for partic-
ipation in the study. Signed informed consent was obtained 
from all study participants. The study design was a cross-sec-
tional single assessment with assessments performed using 
standard appropriate questionnaires. Data were collected for 
five months, from April 2017 to August 2017.

Study participants

A total of 468 patients with chronic illness aged between 18–74 
years (mean age, 41.4±12.9 years) participated in the study. 
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At the time of enrollment in the study all participants filled in 
a social-demographic data form. This included two questions 
related to the duration of yoga. The first question was close-
ended: ‘Do you practice yoga?’ (yes/no). The second question 
was open-ended: ‘Since when have you been practicing any 
form of yoga regularly?’ Based on the responses, 150 partic-
ipants (mean age, 41.9±13.6 years) were considered as the 
yoga-experienced group, with at least one month of experi-
ence of yoga practice (mean experience, 50.9±73.3 months). 
In the yoga-naïve group, there were 269 participants (mean age, 
41.2±12.6 years) who reported no experience of yoga practice. 
The participants were patients from the outpatient department 
in a yoga and Ayurveda hospital located in the north of India.

Inclusion and exclusion criteria

Patients who were diagnosed with chronic non-communica-
ble diseases (NCDs) and those who completed their question-
naires were included in the study. The exclusion criteria were 
infectious diseases and diseases that could have a fatal out-
come during the study, such as malignancy, and 49 partici-
pants were excluded for these reasons (Figure 1). With the 
sample size in the yoga-experienced group (n=92) and the 
Cohen’s d=0.34, the power was 0.75 for a=0.05 calculated us-
ing G*Power software version 3.1 from the difference in the 
quality of life scores between the two groups [16]. Baseline 
characteristics of both the yoga-experienced group and the 
yoga-naïve group are shown in Table 1. Disease classification 
was based on the International Classification of Diseases, 10th 
edition (ICD-10) (Table 2) [17].

Assessment of perception of illness

The level of perception of illness (POI), mental wellbeing, and 
quality of life were assessed using three different question-
naires. Perception of illness was assessed using the brief illness 
perception questionnaire (BIPQ) which is a nine-item scale de-
signed for rapid assessment of perception of illness (POI) and 
was particularly helpful in this patient population [18]. The 
BIPQ questionnaire has been standardized for use in an Indian 
population and included test-retest reliability (r) ranging from 
0.42–0.75, and predictive validity (r) ranging from 0.30–0.43 
for an Indian population [18,19]. The BIPQ questionnaire used 
an 11-point response scale that varies between 0–10 and as-
sessed cognitive POI, emotional POI, comprehension POI, and 
causal perception of illness. Out of a total of nine items, five 
of the items assessed patients’ cognitive perception of ill-
ness, including consequences (item 1), timeline (item 2), per-
sonal control (item 3), treatment control (item 4), and identity 
(item 5). Two of the items assessed the emotional perception 
of illness and included concern (item 6) and emotions (item 8). 
One item assessed comprehension about the illness (item 7). 
Assessment of the perceived causes was based on an open-
ended response question, which asked patients to list the three 
most important causes of their illness (item 9).

Assessment of perception of mental wellbeing

Mental wellbeing was evaluated using the Warwick-Edinburgh 
mental wellbeing scale (WEMWBS) [20]. This scale showed 
Cronbach’s a score of 0.89, test-retest reliability of 0.83, 
criterion validity of 0.43–0.77, and construct validity of 
0.87–0.91 [20]. The WEMWBS has been validated in Asian pop-
ulations from China and Pakistan, with an internal consistency 
of 0.88–0.94, test-retest validity of 0.86–0.95, and construct 
validity of 0.64 [21,22]. While China and Pakistan are cultur-
ally different from India, there are many sociocultural aspects 
that influence mental wellbeing that are similar. The WEMWBS 
has been previously used in Indian populations [15,23]. The 
WEMWBS is a fourteen-item scale that asks people to describe 
their experience of feelings and thoughts over the last two 
weeks with five possible options as their response: 1, never; 
2, rarely; 3, sometimes; 4, often; and 5, very often.

Assessment of quality of life

Quality of life (QoL) was assessed using the WHO quality of 
life BREF (WHOQOL-BREF), which is a useful tool to assess the 
changes during the course of treatment of an individual [24]. 
This scale has previously been standardized for use in an 
Indian population earlier and has shown internal consistency 
(Cronbach’s a=0.87), content validity (0.50–0.77), and predic-
tive validity (0.44–0.63) [25,26]. WHOQOL-BREF consists of 
26 items with five possible responses, including: 1, not at all; 

Figure 1. �Flowchart of the study design, including details about 
the number of participants in the yoga-experienced 
and yoga-naïve patient groups.

Total number of
patients recruited in the study

n=468

Total profile (details about the number of patients in both groups)

Remaining patients who were
included in the study

n=419

Categorization based on
experience of yoga practice

Yoga naїve group (n=269)Yoga group (n=150)

Patients excluded
1. With infectious diseases (n=35)
2. With oncological diseases (n=10)
3. With incomplete forms (n=4)
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S. No. Baseline characteristics Yoga-experienced (n=150) Yoga-naïve (n=269)

1 Average age of the group (mean ±SD) 	 41.86±13.57 	 41.16±12.57

1.1
Gender mean ±SD	 Male (M)
	 Female (F)

	 41.79±13.59
	 41.79±13.59

	 41.16±12.59
	 41.13±12.54

2 Gender

2.1 	 M: F (n) 90: 60 155: 114

2.2 	 M: F (%) 60.0: 40.0 57.6: 42.4

3 Education, n (%)

3.1 	 <10 years 	 27	 (18.0) 	 52	 (19.3)

3.2 	 10 years 	 9	 (6.0) 	 26	 (9.7)

3.3 	 >10 years 	 114	 (76.0) 	 191	 (71.0)

4 Socioeconomic (level based on income per month in INR), n (%)

4.1 	 5000 to 16000 	 50	 (33.3) 	 109	 (40.5)

4.2 	 17000 to 40000 	 42	 (28.0) 	 56	 (20.8)

4.3 	 41000 to 85000 	 22	 (14.7) 	 30	 (11.2)

4.4 	 85000 and above 	 13	 (8.7) 	 11	 (4.1)

4.5 	 No details 	 23	 (15.3) 	 63	 (23.4)

5 Occupation, n (%)

5.1 	 Business 	 26	 (17.3) 	 50	 (18.6)

5.2 	 Agriculture 	 13	 (8.7) 	 30	 (11.2)

5.3 	 House holder 	 56	 (37.3) 	 118	 (43.9)

5.4 	 Professionals 	 55	 (36.7) 	 71	 (26.4)

6 Marital status, n (%)

6.1 	 Married 	 117	 (78.0) 	 219	 (81.4)

6.2 	 Unmarried 	 30	 (20.0) 	 40	 (14.9)

6.3 	 Widow/widower 	 2	 (1.3) 	 9	 (3.3)

6.4 	 Separated/divorced 	 1	 (0.7) 	 1	 (0.4)

7 Use of intoxicants/stimulants, n (%)

7.1 Alcohol

7.1.1 	 Yes 	 13	 (8.7) 	 21	 (7.8)

7.1.2 	 No 	 137	 (91.3) 	 248	 (92.2)

7.2 Tobacco

7.2.1 	 Yes 	 16	 (10.1) 	 25	 (9.3)

7.2.2 	 No 	 134	 (89.3) 	 244	 (90.7)

8 Yoga experience (months) (mean ±SD) 	 50.87±73.31 Not applicable

Table 1. Baseline characteristics of the yoga-experienced and yoga-naïve groups.

There were no significant differences for all comparisons (p>0.05) using the chi-squared (c2) test.
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2, not much; 3, moderately; 4, a great deal; and 5, completely. 
Out of the 26-items, question 1 assessed prediction about 
the overall perception of quality of life, question 2 was used 
to assess the overall perception of health, and the remaining 
24 questions assess four domains on quality of life, physical, 
psychological, social and environmental.

The initial aim of the study was to assess the perception of 
illness in relation to mental wellbeing, with a possible provi-
sion to add a quality of life questionnaire at a further stage 
if participants were willing. The WHOQOL-BREF self-reporting 
questionnaire was used when it was clear that participants had 
time to answer the questionnaire fully. Therefore, WHOQOL-
BREF responses were not obtained from all participants. The 
results presented of QoL were for the yoga-experienced group 
(n=92) and the yoga-naïve group (n=178) (Figure 1).

Data extraction

All questionnaires were anonymously scored by an evaluator 
who was unaware of the patients’ diagnosis and their group 
allocation to the yoga-experienced group or the yoga-naïve 
group. The group mean ± standard deviation (SD) scores were 

calculated. For perception of illness, each item of the scale was 
given a weighted score of 0–10. A standard method was used 
to score the data [18]. The overall score represents the de-
gree to which the illness is perceived as threatening. A higher 
score indicated that the patient viewed their illness as partic-
ularly severe. For mental wellbeing, each item of the scale was 
given a weighted score of 1–5, and a standard method was 
used to score the data [20]. Higher scores are positively cor-
related with a higher level of mental wellbeing. For the qual-
ity of life, each item was scored between 1–5. Questions 3, 
4, and 26 were reverse-scored and the remaining questions 
were scored directly, with a higher score indicating a higher 
QoL. The mean scores of items within each domain were used 
to calculate the domain scores in the four domains, physical, 
psychological, social, and environmental, which indicated an 
individual’s perception of their QoL in each domain, respec-
tively, with higher scores indicating a higher quality of life [24].

Statistical analysis

Data were analyzed using SPSS version 24.0. Three types 
of analysis were performed for background and patient de-
mographics, comparisons between yoga-experienced and 

S. No. Description of the disease Disease codes
Yoga-experienced 

(n=150)
Yoga-naïve 

(n=269)

1
Disease of blood and blood forming organs and certain 
disorders involving the immune mechanism; n (%)

D50-D89 	 1	 (0.7) 	 3	 (1.1)

2 Endocrine nutritional and metabolic diseases; n (%) E00-E89 	 16	 (10.7) 	 28	 (10.4)

3 Mental, behaviour and neurodevelopmental disorder; n (%) F01-F99 	 4	 (2.7) 	 3	 (1.1)

4 Disease of the nervous system; n (%) G00-G99 	 14	 (9.3) 	 19	 (7.1)

5 Disease of the eye and adnexa; n (%) H00-H59 	 5	 (3.3) 	 4	 (1.5)

6 Disease of the ear and mastoid process; n (%) H60-H95 	 2	 (1.3) 	 1	 (0.4)

7 Disease of the circulatory system; n (%) I00-I99 	 5	 (3.3) 	 12	 (4.5)

8 Disease of the respiratory system; n (%) J00-J99 	 7	 (4.7) 	 12	 (4.5)

9 Disease of the digestive system; n (%) K00-K95 	 25	 (16.7) 	 33	 (12.3)

10 Disease of the skin and subcutaneous tissue L00-L99 	 10	 (6.7) 	 19	 (7.1)

11
Disease of the musculoskeletal system and connective tissue; 
n (%)

M00-M99 	 34	 (22.8) 	 77	 (28.6)

12 Disease of the genitourinary system; n (%) N00-N99 	 14	 (9.4) 	 28	 (10.4)

13
Symptoms, signs abnormal clinical and laboratory findings, not 
elsewhere classified; n (%) 

R00-R99 	 12	 (8.1) 	 24	 (8.9)

14 Injury, poisoning and certain others; n (%) S00-T88 	 1	 (0.7) 	 6	 (2.2)

Table 2. �Classification of diseases according to the International Classification of Diseases 10th edition (ICD-10) [17] of the yoga-
experienced group and yoga-naïve group.

The chi-squared (c2) test showed no significant difference (p>0.05) between the numbers in the yoga-experienced group and the yoga-
naïve group in different disease categories.
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yoga-naïve groups, and correlation analysis. At baseline, the 
data included scores for mental wellbeing, quality of life, and 
perception of illness, which were tested for a normal distri-
bution using the Shapiro-Wilk test. In all cases, the data were 
not normally distributed, the data were analyzed for equal or 
comparable variance using Levene’s test for equality of vari-
ance. There was inequality of variance of the data between 
the yoga-experienced and yoga-naïve groups, and the chi-
squared (c2) test was used to compare the sociodemographic 
characteristics and different categories of diseases based on 
the ICD-10 categories. A Mann-Whitney U test was performed 
to compare mental wellbeing, dimensions of perception of ill-
ness, and quality of life between the yoga-experienced and 
the yoga-naïve groups. Spearman’s rank correlation coeffi-
cient was used to determine the correlation between yoga 

experience in months with mental wellbeing, dimensions of 
perception of illness, and quality of life in the yoga-experi-
enced group. For all comparisons and statistical analysis, the 
a-value was pre-set as 0.05.

Results

Background patient demographics

The yoga-experienced group (n=150) and the yoga-naïve 
group (n=269) showed no significant differences in the fol-
lowing variables at baseline: gender, number of years of ed-
ucation, and socioeconomic level, based on a standard cate-
gorization [27], occupation, marital status, consumption of 

S. No, Variables
Yoga-experienced 

(n=150)
Yoga-naïve 

(n=269)
z-Value p-Value

1 Mental wellbeing 	 49.99±11.65 	 47.54±11.63* 1.99 0.05

2 Brief perception of illness 	 43.59±11.49 	 45.03±11.28 1.26 0.21

2.1 Consequences 	 6.99±2.56 	 7.00±2.86 0.53 0.59

2.2 Timeline 	 5.53±2.82 	 5.86±3.08 1.28 0.20

2.3 Personal control 	 4.51±2.52 	 5.03±2.80# 1.87 0.06

2.4 Treatment control 	 3.47±2.55 	 3.68±2.82 0.54 0.59

2.5 Identity 	 6.42±2.43 	 6.15±2.65 1.13 0.26

2.6 Concern 	 7.37±2.99 	 7.74±2.85 1.52 0.13

2.7 Coherence 	 2.39±2.48 	 2.73±2.76 0.99 0.32

2.8 Emotional representation 	 6.92±2.84 	 6.85±3.02 0.04 0.97

2.9 Cognitive 	 26.91±7.59 	 27.71±7.88 1.19 0.24

3 Emotional 	 14.29±5.23 	 14.59±5.22 0.75 0.45

4 WHOQOL-BREF 
Yoga-experienced 

(n=92)
Yoga-naïve 

(n=178)

4.1 Overall perception of quality of life 	 3.33±1.04 	 3.27±1.02 0.33 0.74

4.2 Overall perception of their health 	 2.99±2.20 	 2.75±1.05 0.37 0.62

4.3 Physical health 	 21.97±5.17 	 21.92±4.76 0.35 0.81

4.4 Psychological 	 19.09±5.08 	 17.77±4.47* 2.11 0.05

4.5 Social relationship 	 10.55±3.00 	 10.19±2.76 1.06 0.24

4.6 Environmental 	 26.27±6.10 	 24.27±5.81* 2.43 0.02

4.7 Total quality of life 	 84.20±17.13 	 80.16±16.02# 1.89 0.07

Table 3. �Comparison between the yoga-experienced and yoga-naïve patients for mental wellbeing, perception of illness, and quality of 
life using Mann-Whitney U test.

* p<0.05 at two tailed level, # p<0.05 at one tailed level, level of significance between the groups; Mann-Whitney U test for non-
parametric data. WHOQOL-BREF – the World Health Organization quality of life self-reporting questionnaire.
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alcohol, and consumption of nicotine in any form, with the 
chi-squared (c2) test result of p>0.05 in all cases. The details 
of the baseline characteristics of both groups are shown in 
Table 1. The participants were also categorized at baseline 
using the International Classification of Diseases, 10th edition 
(ICD-10) [17]. The number of patients in the yoga-experienced 
and yoga-naïve groups in the 14 categories of disease showed 
no significant difference, with the chi-squared (c2) test result 
being p>0.05 in all cases.

Comparisons between yoga-experienced and yoga-naïve 
groups

The yoga-experienced group (n=150) had significantly higher 
scores compared with the yoga-naïve group (n=269) in men-
tal wellbeing (Mann–Whitney U test; p<0.05). The yoga-expe-
rienced group (n=92) and yoga-naïve group (n=178) differed 
significantly in the three dimensions of quality of life, based on 
the World Health Organization quality of life (WHOQOL-BREF) 

self-reporting questionnaire. The yoga-experienced group had 
a significantly better psychological quality of life (p<0.05), 
environmental quality of life (p<0.05), and total quality of life 
(p<0.05; one-tailed level). In the perception of illness ques-
tionnaire, there was one significant difference between the 
yoga-experienced group and the yoga-naïve group (n=269), 
which was in personal control which was significantly better 
in the yoga-experienced group (p<0.05; one-tailed) (Table 3). 
In all the comparisons described above the levels of signifi-
cance were low and Cohen’s d-values were small, which was 
a limitation in the interpretation of the findings.

Correlations

The yoga-experienced group (n=150) showed a positive cor-
relation between the duration of yoga experience in months 
and the mental wellbeing scores (rs=0.214; p<0.01). The qual-
ity of life was positively correlated with the duration of yoga 
experience for the three dimensions of quality of life (n=92), 

S. No. Variables 
Yoga experience

rs-Value p-Value

1 Mental wellbeing 0.21** 0.01

2 Brief perception of illness –0.24** <0.01

2.1 Consequences –0.20* 0.01

2.2 Timeline –0.21* 0.01

2.3 Personal control –0.12 0.16

2.4 Treatment control –0.11 0.17

2.5 Identity –0.05 0.54

2.6 Concerned –0.17* 0.04

2.7 Coherence –0.08 0.32

2.8 Emotional representation –0.03 0.73

2.9 Cognitive –0.25** <0.01

3 Emotional –0.12 0.13

4 WHOQOL-BREF

4.1 Overall perception of quality of life 0.15 0.15

4.2 Overall perception of their health 0.01 0.91

4.3 Physical health 0.14 0.19

4.4 Psychological 0.19# 0.07

4.5 Social relationship 0.01 0.99

4.6 Environmental 0.21* 0.04

4.7 Total quality of life 0.79# 0.07

Table 4. �Correlation of mental wellbeing, quality of life, and perception of illness with experience of yoga practice in months in the 
yoga-experienced group.

* p<0.05 at two tailed level; ** p<0.01 at two tailed level; # p<0.05 at one tailed level; level of significance based on Spearman’s rank 
correlation coefficient. WHOQOL-BREF – the World Health Organization quality of life self-reporting questionnaire.
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psychological (rs=0.91; p<0.05; one-tailed), environmental 
(rs=0.206; p<0.05), and total quality of life (rs=0.79; p<0.05; 
one-tailed). The perception of illness was negatively correlated 
with duration of yoga experience in months (n=150) for five 
aspects that included, overall perception of illness (rs=0.241; 
p<0.01), consequences (rs=0.201; p<0.05), timeline (rs=0.206; 
p<0.05), level of concern (rs=0.168; p<0.05), and cognitive per-
ception (rs=0.248; p<0.01) (Table 4).

Discussion

The findings of this study showed that patients with chronic 
illness who practiced yoga had significantly increased self-re-
ported scores for total mental wellbeing and psychological 
and environmental aspects of the quality of life when com-
pared with patients who were naïve to yoga. The patients in 
the present study all had chronic illnesses which were non-
communicable and not expected to be fatal.

Yoga influences the mental state in different ways. Yoga has an 
effect on voluntary breath regulation, or pranayama, which is an 
important part of the practice of yoga [28]. Breathing in an in-
voluntary activity but it can be controlled voluntarily and bridges 
volition and those functions considered to be chiefly involun-
tary. In the text of the Hatha Yoga Pradipika from around 300 
A.D., in chapter II, verse 2.a the yoga text states that, ‘through 
steadying the breath, control over the mind is achieved’ [29].

There are several pranayama practices including those in which 
the breathing becomes slow and the depth of breathing in-
creases [30]. One way in which breath regulation might result 
in physiological changes is through the close association be-
tween breathing and the vagus nerve. While the role of the va-
gus nerve in cardiac sinus arrhythmia and the stress response 
are well known, there are other more complex effects of va-
gal activity that influence the psycho-physiological regulation 
of physical and mental health. The neurovisceral integration 
model has been proposed to improve understanding in the in-
tegration of the brain-body integration and emphasizes the role 
of the vagus in adapting to the environment [31]. The polyva-
gal theory [32] describes a neural circuit which regulates be-
havioral flexibility in response to environmental changes as 
well as social bonding.

Both the neurovisceral integration model and the polyvagal 
theory might influence mental wellbeing. A further model, 
the Genomics Environmental vagus Nerve social Interaction 
Allostatic regulation Longevity (GENIAL) model considers the 
vagus nerve as a method to regulate multisystem pathways 
that can influence psychological factors, social ties, and regulate 
physiological or behavioral change [33]. Therefore, increased 
levels of overall mental wellbeing, psychological wellbeing, 

and environmental wellbeing in patients who practiced yoga 
compared with patients who were naïve to yoga, may be ex-
plained by the activation of the vagal nerve and associated 
with yoga modulated breathing. Modulation of breathing as 
slow, deep, and regular is a part of all yoga practices such as 
yoga postures and yoga meditation and is not restricted to 
yoga breathing techniques or pranayamas.

A hypothetical association between the practice of yoga and 
the benefits obtained has been provided in a literature review 
which focused on a school-based yoga intervention [34]. Yoga 
practice, which included yoga postures, breathing techniques, 
relaxation, and meditation were believed to impact mind-body 
awareness, self-regulation, and physical fitness, with all three 
factors being interconnected [34]. These three factors were 
considered as responsible for the positive effects of yoga on 
behavior, the mental state, physical health, cognitive perfor-
mance, relationships and the quality of life [34].

In the present study, the findings showed that the percep-
tion of illness significantly varied in the single dimension of 
personal control between patients who practiced yoga versus 
those who were yoga-naïve, although the degree of signifi-
cance was weak (p<0.05, one-tailed). This finding might be 
explained by the validity of the brief illness perception ques-
tionnaire (BIPQ) for personal control and its association with 
self-sufficiency [17,35]. One of the aims of the practice of yoga 
is to empower a person to be self-sufficient and functionally 
effective [13]. In a previously published study that included pa-
tients with diabetes, blood sugar control was positively asso-
ciated with personal control [35]. These findings support that 
when a patient has better personal control of their illness, their 
ability to manage their chronic illness independently can be im-
proved. Also, the practice of yoga has been shown to improve 
awareness [36] and interoception or the sense of the internal 
state of the body [37], which could increase the feeling of be-
ing personally involved in the healing process and hence feel-
ing a sense of control. In the Yoga Sutras of Patanjali, chap-
ter II, verse 9, the practice of yoga is supposed to reduce fear, 
including the fear of death, or abhinivesha [38]. However, in 
the present study, there was no attempt to measure intero-
ception, fear, or feelings of empowerment, which mean that 
their role can only be speculated.

In 2008, Deci and Ryan developed a theory to explain the factors 
that motivate people to grow and achieve fulfillment, which is 
also relevant to feelings of personal control [39]. Special em-
phasis was placed on intrinsic motivation, or internal sources 
of motivation, such as competence, connection or feeling re-
lated to other people, and a sense of autonomy or being in 
control of their own goals [39]. Intrinsic motivation and self-
determination are considered to be comparable in the con-
tinuum of self-motivation, as people who have high levels of 
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self-determination and have the belief that their behaviors 
can influence outcomes which are important to their life [39]. 
Such people are usually highly self-motivated and are good at 
setting goals and working with a sense of purpose, and their 
behaviors are directed towards realizing their goals and at-
tempting to achieve the outcome they desire [39].

The perception of illness also could influence the choice of 
medical care. In a previously reported study conducted in 
Mexico [40], patients were considered to have three options 
for treatment, including conventional treatment from physi-
cians, surgeons, and paramedical professionals, self-care that 
included treatment by close relatives and people associated 
with the patients, and lay-care that included contacting tradi-
tional healers, and other alternative treatments [40]. The find-
ings showed that if patients perceived their illness as threat-
ening or severe, they would contact conventional practitioners, 
depending on factors such as their economic status and ac-
cess to conventional health providers [40]. In the present study, 
both the yoga-experienced group and the yoga-naïve group 
of patients were seeking treatment at an outpatient depart-
ment of a yoga and Ayurveda hospital. The two groups did 
not differ in their socioeconomic status or level of education. 
Therefore, it may be assumed that the selection of treatment 
was an informed choice. However, it would be important to 
have further details about why the patients selected this treat-
ment, and if this was their first choice or if they had already 
consulted a physician for traditional treatment.

Mental wellbeing, social interaction, and the way in which 
a person responds to their environment are also influenced by 
other physiological changes that impact brain function. Oxytocin 
is a nine amino acid peptide secreted by the hypothalamus, 
which can positively impact socio-emotional cues facilitating 
interpersonal trust and positive social interaction [41]. A previ-
ously published study demonstrated that the practice of yoga 
for one month increased plasma oxytocin levels by 7.2 pg/ml, 
whereas a control group showed no significant change [42]. 
The effects of the vagus and neurochemical changes are two 
examples of psychophysiological changes that could explain 
the benefits seen in patients who practiced yoga. However, in 
the absence of quantitative methods of evaluation, these psy-
chophysiological effects require further study.

In this study, correlations for the yoga-experienced group 
were performed between the duration of experience of yoga 
in months and the dimensions of mental wellbeing, quality 
of life, and perception of illness. There was a significant pos-
itive correlation between the duration of the practice of yoga 
and mental wellbeing, perception of quality of life, psycholog-
ical aspects of quality of life, quality of life related to the en-
vironment, and total quality of life. There may be many ways 
in which the practice of yoga may positively influence mental 

wellbeing, especially in relation to the environment and the 
ways a person perceives their quality of life.

Mental wellbeing includes hedonic and eudemonic aspects 
of wellbeing [43]. The hedonic aspects include happiness and 
subjective wellbeing, while positive functioning is a eudemonic 
aspect. The mental wellbeing scale used in this study assessed 
both aspects of mental wellbeing. The hedonic elements in-
clude happiness, joy, and contentment. In yoga, contentment 
is a necessary prerequisite to practice yoga postures (asanas), 
yoga breathing (pranayama) and meditation, or santosha [28]. 
It has been traditionally described that through the practice of 
yoga, a person reaches the state of physical and mental balance 
or homeostasis, which leads to perfect bliss or ananda [44]. 
These examples from traditional texts can be correlated with 
scientific findings based on contemporary research [45,46]. 
The eudemonic elements of wellbeing are psychological func-
tioning, autonomy, a sense of purpose in life, and a positive 
relationship with others, and yoga increases the sense of self-
sufficiency and independence. The practice of yoga also in-
creases emotional resilience [47] and self-esteem [48], which 
could contribute to increased feelings of autonomy.

In the present study, the duration of the practice of yoga was 
negatively correlated with the way the patients perceived their 
illness, the consequences of the illness, and the timeline or 
course. As described above, yoga enhances positive feelings 
and increases self-sufficiency, which could possibly give pa-
tients a more positive view of their illness. Also, yoga is known 
to reduce anxiety [49]. Anxiety in patients who are chronically 
ill is often related to the way they perceive the outcome or 
consequences of being ill, as well as the timeline or course 
of the illness. It is possible that the positive mental attitude 
and reduced anxiety levels due to yoga helped patients with 
chronic illness to perceive their outcome and course of the ill-
ness as less threatening.

Worldwide, the burden of chronic non-communicable illnesses 
continues to increase, due to an increasing proportion of el-
derly patients and unhealthy lifestyles [50]. The findings of the 
present study showed that patients with chronic illness who 
practiced yoga had a more positive mental state with better 
mental wellbeing and a greater sense of being in control of 
their illness when compared with yoga-naïve patients. Also, 
mental wellbeing, quality of life, and a positive perception of 
their illness were significantly greater in yoga-experienced pa-
tients who had a long experience of yoga.

This study had several limitations. In some cases, there were 
inadequate details about the type of yoga, such as the yoga 
school, the name of the specific yoga practices, and the in-
tensity and the frequency of yoga. Also, this study relied en-
tirely on questionnaires without other forms of assessment to 
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understand the underlying mechanisms of the effects. The lev-
els of significance in all cases were low (p<0.05) and Cohen’s d 
values were small. Despite these limitations, the results suggest 
that yoga is a useful intervention in patients with non-commu-
nicable chronic illness, and can improve mental state, the way 
patients perceive their illness, and their overall quality of life.

Conclusions

A cross-sectional study compared yoga-experienced and yoga-
naïve patients with chronic illness in terms of mental wellbe-
ing, quality of life, and perception of their illness. Both groups 
included patients attending a yoga and Ayurveda outpatient 
department for treatment of chronic non-communicable ill-
nesses without fatal outcome. The yoga-experienced group 
had significantly better mental wellbeing, psychological qual-
ity of life, environmental quality of life and total quality of life 
when compared with the yoga-naïve group. In their percep-
tion of illness, the yoga-experienced group had better personal 
control than the yoga-naïve patients suggesting that they felt 
more in control of their illness. The levels of mental wellbeing, 

aspects of quality of life and dimensions of perception of ill-
ness were significantly correlated with the duration of yoga in 
months suggesting that a longer duration of yoga experience 
improved mental wellbeing, quality of life and the way persons 
perceive their illness. The way in which an illness is perceived 
can impact the outcome in several ways. In patients who per-
ceive their illness as severe and that they have little control 
over the illness this would negatively influence their recovery. 
However, patients who are optimistic about their illness might 
have a better chance of improvement. Illness perception can 
also influence patient choice of medical care, as patients who 
perceive their illness as life-threatening may be more likely to 
seek conventional medical care, whereas those who perceive 
their illness as chronic may choose complementary and alter-
native methods of treatment. Therefore, the findings of this 
study suggest the importance of evaluating mental wellbeing, 
overall quality of life, and the way illness is perceived, in pa-
tients with chronic non-communicable diseases.
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