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Abstract:
The purpose of this study to explore the impact of yoga practices on blood
pressure levels in high risk women with diabetes. Total 10 high risk women for
diabetes was recruited in the study from urban area of Chandigarh and
underwent for Diabetic Yoga Protocol (DYP) training for 3 months. The average
of the participants is 41 years. The high risk individuals were identified on the
basis of Indian Diabetes risk score. The pre-post single group experimental
research design was used in the pilot study. The changes in systolic blood
pressure (SBP) and diastolic blood pressure (DBP) were assessed at baseline
and after 3 months after DYP intervention. The result of the present study
revealed that after 3 months of DYP intervention the statistically significant
improvements were noticed on SBP levels (p=0.009) whereas the improvements on
DBP levels were also seen after DYP practice. The result of the present pilot study
highlights the potential role of DYP on managing elevated blood pressure.
Keywords: Diabetic Yoga Protocol, Indian Diabetes Risk Score,
Prediabetes, prehypertension, Blood pressure.
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Introduction:
The prevalence of metabolic diseases is rapidly increasing worldwide, and
hypertension is also a significant contributor to metabolic disorders. Hypertension and
prehypertension are among the most prevalent conditions affecting people worldwide
(Parthaje et al., 2016). Hypertension and prehypertension are the leading treatable
cause of the occurrence of cardiovascular diseases (Khandekar et al. 2021).
Approximately 31.1% of the adult population suffers from hypertension
(Mills, K. T., Stefanescu, A., & He, J. 2020).
Hypertension is the disease in which the systolic blood pressure levels are (SBP) ≥140
mmHg and diastolic blood pressure (DBP) levels are ≥90 mmHg (Mills KT et al.
2016), whereas in prehypertension, the values of SBP are 120–129 mmHg and DBP is
80–89 mmHg (Whelton et al., 2018). Previously published reports suggest that
prehypertensive people had higher susceptibility to the progression towards
hypertension. (Hagins, M., Selfe, T., & Innes, K. 2013). Prehypertension is also
associated with an elevated risk of CVDs in the future (Khandekar et al., 2021). There
are various causes, such as a rise in cholesterol and stress levels associated with
increased blood pressure (Khandekar et al., 2021). Moreover, prediabetes and
hypertension are pre-stages of diabetes and hypertension, respectively. The
conditions, i.e., prediabetes and prehypertension, lead to an increased risk for adverse
cardiovascular disease (Gupta, A. K., Brashear, M. M., & Johnson, W. D. 2011). As
mentioned in the previous reports, yoga is an effective alternative or preventive
strategy for prehypertension and prediabetes (Khandekar et al., 2021 & Ramamoorthi
et al., 2019). The previously published literature shows the ameliorating effect of
yoga on hypertension (Hagins et al., 2013 & wolf et al., 2013), prehypertension
(Khandekar et al., 2021), and cardiovascular risks (Manchanda, 2014). Regular yoga
practices have proven to reduce the systolic and diastolic blood pressure (Park, S. H.,
& Han, K. S. 2017) and decrease the fasting, postprandial blood glucose level, and
HbA1c (Hegde et al.,2013). In the present study, the authors aimed to check the
Diabetic Yoga Protocol (DYP) effect on the blood pressure levels in high-risk women
for diabetes. Indian Diabetes Risk Score (IDRS) was used to check the risk status for
diabetes.
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Method and Procedure

Figure 1: Detailed flow chart of the study participants.

The single group pre-post experimental design was implemented to attain the
objective of the present study. The house-to-house survey was held to find out the
high-risk women for diabetes in the urban area of Chandigarh. IDRS, developed by
Mohan et al. (2005), was implemented to check the risk status for diabetes, and those
women who scored above 60 on the IDRS were enrolled in yoga camp and underwent
the DYP training for three months. The detailed break-up of study subjects is shown
in Figure 1. After excluding dropouts, ten women subjects remained adhere to the
training protocol. The detailed DYP training regimen with sequence of asana,
pranayama and meditation was provided in the paper published in the past (Kaur et al.
2022). Blood pressure was measured by operating the automatic blood pressure
monitor [Model BP-02, Morepen Laboratories Limited].

Statistical Procedure: The Statistical Package for social sciences (SPSS) was used to
analyze data. Kolmogorov-Smirnov test was applied to check the normality of data.
The data was found to be not normally distributed for most variables. Hence, a Nonparametric test Wilcoxon rank sum test was used to map out the changes at baseline
and after three months of DYP practice.
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Results:
Table 1: Pre-Post test mean comparison in DYP group SBP and DBP in mean, SD,
Sum of ranks, and Z- value with p- values.

Variables Test

Mean

SD

Sum of ranks

Condition

DBP

p-value

value
Negative

SBP

Z-

Pre test

134.50 23.06 53.00

Post test

116

9.82

Pre test

96

31.97 39.00

Post test

83.70

7.056

Positive
2.00

-2.606

0.009

16.00

-1.174

0.249

Data is expressed in mean, SD, Sum of ranks and statistical significance (p=0.009),
SBP= Systolic Blood Pressure, DBP=Diastolic Blood Pressure, DYP- Diabetic Yoga
Protocol.
Results postulated in the Table 1 and Figure 2 revealed that statistical significant
changes were seen on SBP (p=0.009) levels after DYP intervention. Moreover, the
improvement in the DBP levels of the participant was seen but not at the significant
level.

Figure 2: Bar Diagrams showing changes for SBP and DBP assessments taken at pre
and post 3 months in yoga group.
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Discussion:
The increased levels of Blood pressure and blood glucose levels are correlated with an
increased risk for cardiovascular diseases (Tedesco et al., 2004). Both Hypertension
and Diabetes are among the most prevalent illnesses that spread worldwide. Petrie et
al., in their study, reported that Diabetic patients had two-fold higher susceptibility to
becoming hypertensive than non-diabetic. On the other hand, Hypertensive people
had a higher possibility to develop insulin resistance.
(Petrie, J. R., Guzik, T. J., & Touyz, R. M. 2018). Moreover, diabetes and
hypertension shares some common risks factors like obesity, dyslipidemia etc. (Petrie,
J. R., Guzik, T. J., & Touyz, R. M. 2018). Additionally, pre-diabetes and
prehypertension commonly occur in individuals, leading to severe coronary artery
diseases (Zhang et al., 2006).
Accordingly, pre-diabetes and prehypertension are the alarming stages where nonpharmacological tools like yoga play a prominent role in preventing these conditions.
Our study focuses on exploring the impact of yoga on prehypertension in individuals
at higher risk for Diabetes. The present study shows the decline in blood pressure
after three months of Yoga practice. The pre score of SBP (134.50) falls into the
prehypertensive category, and after the three months of Yoga practices, the SBP
scores fall to the 116 mm/hg, which falls under the category of normal blood pressure.
Whereas DBP pre scores are 96, the DBP reduces to 83.70 mm/hg after three months
of yoga practices. Our study witnesses the improvements in SBP and DBP after yoga
practices. A similar result reported the improvements in blood pressure as
documented in the various previous literature (Krishna, 2014, Wolff et al.,2013, ).
Khandekar et al. discuss that decline in blood pressure might be due to the decline in
vagal tone, which further results in a decline in the heart rate, which might be due to
the rhythmic and gradual breathing pattern involved in breathing exercises called
pranayamas. Moreover, stress is also the primary factor behind elevated blood
pressure and yoga also emphatically reduces the stress (Pascoe, M. C., Thompson, D.
R., & Ski, C. F. 2017) and eventually leads to a reduction in blood pressure.
Therefore, the present study highlights the ameliorating role of yoga practices in
diminishing blood pressure levels.
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Conclusion:
This study shows the beneficial impact of DYP on reducing blood pressure levels in
high-risk individuals for diabetes. Yoga can be used as adjuvant therapy for both
prediabetes and prehypertension and reduces the risk for both conditions. Further, it
might be helpful in slowing the progression of prehypertension and prediabetes into
hypertension and diabetes, respectively.
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