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ABSTRACT
Objective: The objective of this study was to determine the prevalence of yoga practice in patients with Diabetic Peripheral Neuropathy (DPN) and to
compare its acceptance among patients with chronic diseases other than DPN practicing non-yoga physical activities.
Methods: A pre-formed structured questionnaire-based cross-sectional study was conducted with a total of 98 out of 240 patients screened recruited
during face to face structured interview, with a diagnosis of DPN. Data on the socio-demographics, age, duration of disease, glycemic controls
(hemoglobin A1C [HBA1C] levels), and pain scores, numbness, and physical activity and other comorbid illnesses were collected.

Results: A total of 248 pre-diagnosed diabetic patients were screened; 98 study subjects (M: F=66:32) were enrolled with a mean age found to be
55.28 years. As diagnosed clinically and electrophysiologically, the prevalence of peripheral neuropathy was found to be 39.51%. The mean pain score
was 3.27. Risk factors for peripheral neuropathy included male sex, advanced age, higher body mass index (%), higher HbA1C (n=67.34%), having a
sedentary lifestyle (38.77%), overweight (43, 44.89%), and obesity (21, 21.42%) and <40% belong to the diabetes of duration group of more than 10
years. A total of 16, male: 9 and female: 5 (22.85%) out of 70 subjects were using yoga as physical activity in peripheral neuropathy group and of the
control group (non-peripheral neuropathy group), only 8 (25%) out of 25 were doing yoga. The overall proportions were compared using Chi-square,
results were non-significant with p=−0.49; Chi-square statistic −0.47.

Conclusion: This implies that those with DPN are as likely to accept yoga as a physical activity compared to patients with other chronic illnesses
practicing non-yoga physical activities.
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INTRODUCTION
Diabetes is the most common endocrinological disorder around
the world leading to foot deformities such as infections, ulcers, pain,
numbness, and/or dysaesthesia of the extremities [1]. An estimated
10% of Indians suffer from it. Dietary control and exercise are believed
to be established treatment options in patients with Type II diabetes
mellitus including other lifestyle disorders [4]. The most proximal
behavioral cause of insulin resistance is physical inactivity [11]
and it is considered to be one of the biggest public health problems
worldwide [7]. It is believed that it can reduce the risk of diabetes
and improve glucose tolerance [10] and enhances insulin sensitivity
improves glycemic control [12].

On the contrary, it is found that lack of physical activity can increase the
risk of diabetes by 3 times [5]. As per the World Health Organization,
this situation is of significant concern because people living with noncommunicable diseases are at higher risk of severe coronavirus disease
(COVID-19)-related illness and death [13].
Hence, it can be considered as a good alternative to exercise
therapy [3,5]. In addition, it is believed that it can reduce medication use
in adults with Type II Diabetes Mellitus [6]. In a regular busy modern
lifestyle in urban areas, people go for use of various machines, less open
space for exercise, it is difficult to adhere to dietary control and exercise
as the management options in people with diabetes [4].

Psychological, neuroendocrinological, and immune mechanisms are
involved in the beneficial effects of yoga on diabetes [4]. However, it
has been shown in studies, Yoga practice may have significant use in the
management and prevention of type 2 diabetes [6,16].

Practicing yoga is a physical activity that can be done comfortably at
home. Therefore, in light of the current evolving situation of COVID-19
pandemic, wherein outdoor activities are limited for diabetic patients
due to their high risk for COVID-19 infection; Yoga should be preferred
over other non-yoga physical activity in patients who have difficulty in
walking due to joint problems, other forms of physical activity[8], for
example, cycling-, swimming-, or gym-based activities.

Yoga, being an ancient discipline, comprises various practices/
Asanas such as, asanas, pranayama, mudras, capable to bring balance,
weight loss and health benefits to the physical, mental, emotional,
and spiritual dimensions of an individual. It offers significant positive
clinical outcomes by reducing blood glucose levels and to help in the
management of co-morbid conditions associated with type II diabetes
mellitus [4,5].
In the event of national lockdown being imposed in India with effect
from 22 March 2020, scope of doing outdoor physical activities is
severely restricted. Hence, a study was planned to know if yoga which
is a popular complementary and alternative medicine in India and
worldwide which could be done safely in the indoor environment, could
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be used as a substitute for doing outdoor physical activity. People who
chose to do physical activities other than yoga walked on their rooftops,
house gardens or in front of their streets, or inside their housing
societies.
MATERIALS AND METHODS

A pre-formed structured questionnaire-based cross-sectional study
was conducted screened recruited during face to face structured
interview, with a diagnosis of diabetic peripheral neuropathy (DPN).
Data on the sociodemographics, age, duration of disease, glycemic
controls (hemoglobin A1C [HBA1C] levels), and pain scores, numbness,
and physical activity and other comorbid illnesses were collected. A
detailed interview and follow-up for 3 months was done to know the
acceptance of yoga and non-yoga physical activity in patients with
DPN. Yoga group was practicing yoga on regular basis as Jogging and
running at COVID time are restricted. There were no adverse reactions
or discontinuation noted in yoga group.
In non-yoga groups, physical activities other than yoga such as home
gym, cycling, and running. Reported reasons for not doing any physical
activity by DPN were inability to walk, extreme pain in limbs, knee
replacement surgeries, overweight, etc.

Inclusion/exclusion criteria
Patients fulfilling the inclusion criteria, above the age of 18 years and a
minimum follow-up of 1 year, with a diagnosis of DPN with or without
pain, were included. Neuropathy induced with other co-morbidities
other than Type II diabetes mellitus were excluded from the study.

Data collection
The questionnaire was designed to explore patients’ sociodemographic
data, comorbidities, duration of the diabetes, duration of the peripheral
neuropathy, pain scores (0–10), type and duration (in minutes) of
physical activity (yoga or non-yoga), patient’s perception about
benefits of yoga complementary and alternative medicines (CAM) use
before diagnosis, classification of CAM, types of CAM utilized, resources
consulted, safety, and efficacy of CAM knowledge, attitude, and practice.
After evaluation by the investigator, patients were given pre-designed
Pro forma (I). Demographic details, diagnosis, patients’ history, and
other details were noted (Case record form-Pro forma-I).
If there will be any history of CAM usage; then, Pro forma-II was
administered to patients and details of the pattern of CAM usage, and
satisfaction scores will be noted as well.

Satisfaction score level using satisfaction with life scale (SWLS)
SWLS is a free, seven-point Likert style response scale used for
evaluation and assessment of a person’s satisfaction with life to indicate
the addressing areas of dissatisfaction, using five statements that you
may agree or disagree with, using 1–7 scale, agreement with each item
indicating the possible range of scores is 5–35 (scores 5–9 indicates
extremely dissatisfied with life, whereas scores between 31 and 35
indicate that the respondent is extremely satisfied).
Clinical safety measurements
Height and weight of the subject were taken. Written medical records
were examined to note diagnosis of the patients, regular follow- up
medical reports such as HbA1C values.

Statistical calculations
Statistical Package for the Social Sciences (SPSS) v. 19.0 was used to
analyze the data collected from the study. The findings were described
in terms of frequencies, percentages, means, and standard deviations.
The association between sociodemographic factors (gender, age,
race, religion, educational background, occupation, family household
income, and duration and control of diabetes) and CAM usage was
determined using a Paired t-test and Chi-square test. The correlation
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was performed to determine association of pain scores (Likert scale)
with age and physical activities.

Regulatory and Ethical approval
Ethical and scientific approval by the Institutional Ethics CommitteeClinical studies, Indraprastha Apollo Hospitals, New Delhi was taken
from the institute as well as the site, before data collection in August
2019 (EC Application no.: IAH/ACAD-007-04-19).

Written and informed consent process was properly taken (Hindi and
English) for enrolment in the study.
RESULTS AND OBSERVATION

A total of 248 pre-diagnosed diabetic patients were screened, 98
study subjects (M: F=66:32) were enrolled with a mean age found to
be 55.28 years. As diagnosed by clinically and electrophysiologically,
the prevalence of peripheral neuropathy was found to be 39.51%.
The mean pain score was 3.27. Risk factors for peripheral neuropathy
included male sex, advanced age, higher body mass index (%), higher
HbA1C (n=67.34%), having a sedentary lifestyle (38.77%), overweight
(n=43, 44.89%), and obesity (n=21, 21.42%) and < 40% belong to
the diabetes of duration group of more than 10 years. The majority of
participants (n=55, 56.12%) had underlying comorbidities listed as
hypertension followed by dyslipidemia (n=44, 44.89%), thyroid (n=18,
18.36%), gastrointestinal problems (n=14, 14.28%), cardiovascular
(n=7, 7.14%), and renal problems (n=7, 7.14%), respectively.

A total of 16 (22.85%) out of 70 subjects were using yoga as physical
activity in peripheral neuropathy group and of the control group (nonP.N. group); only 8 (25%) out of 25 were doing yoga (Table 3). The
overall proportions were compared using Chi-square, results were
non-significant with p=−0.49; Chi-square statistic −0.47. A total of 28
(28.57%/) out 98 recruited subjects were not doing any sort of physical
activities, reasons given were inability to walk, knee replacements, and
extreme pain while walking.

Comparison of time (minutes) in two groups, that is, yoga group
versus non-yoga group
There was no statistical difference between the amounts of time, measured
in minutes. Patients were able to do yoga or other non-yoga physical
activities (47.81±21.13) versus (49.72±27.77) (Table 3), implying that
compliance to yoga is as good as other non-yoga physical activity.
Although, doing physical activity may have aided in better glycemic
controls of diabetic patients, comparative evaluation of pain scores of
all three groups of doing yoga (n=16), non-yoga (n=54), and no physical
activity (n=28) groups made no difference in the pain scores.

To test the hypothesis that yoga is as good as other non –yoga physical
activities in patients with peripheral neuropathy, pain scores of both the
groups were compared using un-paired t-test at a level of significance
of 0.05. Total number of patients in yoga group (n=16) and comparison
group of 4 times of the number of patients (n=54). This was additionally
shown by no difference in pain scores of both the groups, respectively
(3.31 vs. 3.37; p<0.05) (Table 4).
DISCUSSION

In the present study, a total of 16 (22.85%) out of 70 subjects were
using yoga as physical activity in DPN group and of the control group
(non-peripheral neuropathy group); only 8 (25%) out of 25 were doing
yoga. The overall proportions were compared using Chi-square, results
were non-significant with p=−0.49; Chi-square statistic −0.47. The % of
yoga is quite high in the present study, whereas it is slightly toward less
the other studies, yoga as a CAM is practiced only in 8% [1], and yoga/
meditation together is practiced by11.6% [2].
The present data depicted that lack of improvement in pain scores
may be due to short duration of the study, that is, 12 weeks and longer
2
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duration study could bring better outcomes. This is because diabetes
neuropathy is a chronic long-term debilitating condition, and it is quite
possible that with longer duration of study and with large sample size,
for example, 6 months or 1 year could provide improvement in pain
Table 1: Demographic and clinical characteristics of
participants (n=98)

Sociodemographic factors
Gender
Males
Females
BMI (body mass index)
Overweight (BMI>30)
Obese (BMI<30)
Treatments given
Oral
Oral+Insulin
Insulin
Education level
No education
Primary education
Secondary education
Occupation
Private sector
Government sector
Housewife
Retired
Business
Agriculture
Duration of diabetes mellitus
Below 1 year
1 year–10 year
More than 10 years
Duration of peripheral neuropathy
Below 1 year
1 year–10 year
More than 10 years
Uncontrolled HbA1C levels
High blood pressure
Numbness
Smoking history
Alcohol intake
Urban Residence
Physiotherapy

Total, n=98, %
67.34
32.65
44.89
21.42
53.08
44.89
1.02
8.16
32.65
59.18
10.20
6.12
27.5
14.3
38.8
3.1
4.08
52.04
43.9
45.9
51.02
3.06
67.34
10.2
44.89
16.32
20.4
91.9
27.56
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scores. This shows the similarity with the review that diet alone or
physical activity alone compared to standard treatment influences the
risk of type 2 diabetes mellitus (T2DM) [9] and especially its associated
complications in people at increased risk of developing T2DM.
In a similar study (Schmid et al.), result indicating occupational therapy
practitioners may consider adding yoga as a treatment intervention
to address the needs of people with chronic pain and decrease
depression [24].

In the present study, the patient had dyslipidemia (44.89%) that
comorbidity occurs very commonly in diabetic patients. A trial
concluded that yoga lifestyle program designed specifically to manage
diabetes helps in reducing the comorbidity of dyslipidemia in cases of
patients with T2DM [14].
Another study revealed positive effects on functional balance in
patients with DPN in a 6-week balance-based exercise training using
the Interactive Video Game-Based system [15].

Similar results were seen in a study where yoga showed short-term
outcomes among patients with diabetes type II, but not all of the
improvements were statistically significant [16,17]. Acute and chronic
improvements in insulin action on diabetes management were seen in
with physical activity [18,19].

In the present study, all the participants were overweight or obese,
for whom standard western exercise or heavy physical exercise
can be exhausting. Yoga is considered to be low cost, simple, nonpharmacological, less exhausting as compared, and popular behavioral
intervention that can lower blood pressure in pre-hypertensive HIVinfected adults [20].
A recent study on yoga therapy along with standard treatment for 12
weeks improved quality of life and attenuated the diabetes risk among
Indian pre-diabetics and diabetics compared to standard treatment
alone[22]. Participants noticed positive impact on their daily routine
activities with yoga, gateway activity for sedentary individuals who
may shy from standard western exercise regimens [21,23]. Positive
effects of yoga with increased mindfulness, greater improvements
in diabetes self-care, quality of life, and emotional distress were seen
among yoga participants than among standard exercise participants
with diabetes [24,26]. For reducing pain and increasing satisfaction
with pain relief, relaxation, yoga and music may have a role [27].

Table 2: Physical activity of diabetic peripheral neuropathy (n=70) and diabetic non‑peripheral neuropathy patients (n=25)
Physical activity in diabetic neuropathy patients and diabetic non‑neuropathy patients (number of patients, n=70, %)
Groups

Physical activity

Physical activity in diabetic neuropathy
patients (no. of patients, n=70, %)

Physical Activity in diabetic non‑ neuropathy
patients (no. of patients, n=25, %)

Yoga physical activity
group
Non‑yoga physical
activity group

Yoga
Walk and yoga
Walk
Walk and exercise
Gym
Gym and yoga
N/A

12.8
10
67
5.7
2.85
1.42
28.57

8
24
44
‑
16
,8
‑

7.14
4.28‑31.4
14.28
22.85
4.28
10
5.71

20
‑
28
12
16
24
‑
‑
‑

No activity

Physical activity in diabetic neuropathy patients and diabetic non‑ neuropathy patients, n=70 (time=in min)
15 min
20 min
25 min
30 min
45 min
60 min
75 min
90 min
120 min
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Table 3: Comparison of times of yoga and non‑yoga physical
activities
Group

Group one

Group two

Mean
SD
SEM
N

47.81
21.13
5.28
16

49.72
27.77
3.78
54

Table 4: Comparison of two groups doing yoga physical activity
group versus non‑yoga physical activity group
Group

Group 1

Group 2

Mean
SD
SEM
N

3.31
3.55
0.89
16

3.37
3.22
0.44
54

Thus, physical activity and some sort of physical activity or exercises
should be recommended and prescribed to all individuals with diabetes
as part of management of glycemic control and overall health.

Very low-quality evidence suggests that yoga might be as effective as
other exercise interventions and might be used as an alternative to
other exercise programs [25]. These results are in consistence with the
present study where no such positive effects were seen with the use of
yoga in DPN. One major limitation of the study is that this is the crosssectional analysis of pain scores with a lack of baseline pain scores and
follow-up.

Study limitations
The present study is not without limitations. Inherent limitations of
cross-sectional studies are well recognized and appreciated. The sample
could have inherent bias like which happens in an open-label study
design. Since this the qualitative study aimed to screen patient with
diabetic neuropathy attending diabetic clinic of a tertiary care hospital
in the capital of India, some form of randomness could naturally be
assigned as patients in such a tertiary care clinic in India, which come
from the different parts of the city or town, in which they are located.
Moreover, there is no particular pattern of patients attending the clinic
and they could randomly walk-in on any days of the week as outpatient
department runs 7 days a week, 365 days a year. This naturally
minimizes the sampling bias, but it cannot rule it out totally.

6.
7.
8.
9.

10.
11.
12.
13.

14.
15.

16.
17.
18.
19.
20.
21.
22.

CONCLUSION

This implies that those with peripheral neuropathy are as likely to
accept yoga as compared to patients with other chronic illnesses
practicing non-yoga physical activities.
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