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Stiffening of the large central arteries occurs with advancing age and
precludes the development of overt cardiovascular disease (CVD) [1].
Arterial stiffening compromises the ability of the vessel to buffer cardiac
pulsations and leads to exposure of the vascular beads to high stress
and increasing blood pressure. Both endurance and strength training
have been examined as potential mediators of vascular function with
endurance training exhibiting a lowering effect and strength training
demonstrating no effect or an increase in arterial stiffness in middleaged and older adults [2,3]. Although the effects of endurance and
strength training on arterial stiffness have been well documented, the
impact of flexibility on the vasculature has only recently emerged as a
topic of interest.
Yoga is an ancient mind-body practice originating in India
thousands of years ago consisting of eight limbs, of which three: asana
(posture); pranayama (breathing); and dhyana (meditation), have
become increasingly practiced in the western world [4]. In the U.S.,
Hatha yoga, the physical practice combining asana and pranayama, is
most common [4]. Yoga postures consist primarily of stretching and
isometric exercises and are designed to improve flexibility, strength,
balance, and focus. Therefore, yoga can be thought of as a form
of flexibility training which could serve as a stimulus for vascular
adaptation.
The relationship between yoga and vascular function was first
examined in 2008 when a cross-sectional study demonstrated a
lowering effect of yoga on arterial stiffness comparable to that of aerobic
exercise [5]. In contrast, a subsequent cross-sectional study found no
effect of yoga on arterial stiffness [6]. A potential explanation for this
discrepancy is the variation in study design. In the aforementioned
study [5], the yoga, endurance trained, and sedentary groups were not
matched for body mass index (BMI) and yoga practitioners reportedly
engaged in aerobic exercise, both of which could have impacted
these findings as both exercise [2] and BMI [7] have been shown to
affect arterial stiffness. The latter study limited their inclusion to yoga
practitioners who did not regularly engage in other forms of exercise
and matched the groups for BMI. Therefore, taken together, it appears
that the previously shown lowering effect of yoga on arterial stiffness
may have been partially due to confounding factors like habitual
aerobic exercise or BMI.
Interventional studies in young and older adults implementing
different styles of yoga have yielded conflicting results. Both Dhyana
[8] and Bikram [9] yoga have reduced arterial stiffness in young adults
whereas Bikram [9] and Ashtanga [10] yoga failed to significantly alter
this measure in middle-aged and older adults. Thus, it appears that
yoga only reduces arterial stiffness in young adults. Perhaps accounting
for these opposing results is a loss of vascular plasticity with age as
previously indicated by a study which found that exercise-induced
adaptations in leg vascular resistance after 8 weeks of training were
limited to young adults with no changes observed in older subjects [11].
Stretching is a central component of yoga postures which could
serve as a stimulus for changes in arterial stiffness as evidenced by
previously shown inverse associations between flexibility and arterial
stiffness [12,13] and enhancements in arterial compliance with 12
weeks of stretching in middle-aged adults [14]. Given that currently
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no evidence suggests a beneficial effect of isometric exercise on arterial
stiffness, the stretching component appears to be the primary factor
driving the association between yoga and arterial elasticity.
Physiological mechanisms accounting for the relationship
between yoga and arterial stiffness remain unclear. However, potential
mechanisms include possible sustained axial stretching of the arteries
posing a stimulus for matrix reorganization which could lead to changes
in arterial elasticity [15]. Recurrent increases in sympathetic nerve
activity elicited by stretching during the yoga postures could also result
in lower resting levels of sympathetic innervation of vascular smooth
muscle [16]. Reductions in inflammation resulting in less superoxide
scavenging of nitric oxide with yoga could also contribute to a lowering
effect of yoga on arterial stiffness [17].
Yoga is an increasingly practiced alternative exercise mode with
a large focus on flexibility. While the effects of traditional exercise
on arterial stiffness have been well documented, more studies using
evidence-based evaluation methods are needed to understand the
potential impact of various types of hatha yoga on indices of vascular
function in various age groups. Existing evidence suggests that yoga
may be beneficial in enhancing the elasticity of the arteries in young
adults. However, these effects are not yet apparent in middle-aged and
older adults in whom arterial stiffening is presumably enhanced.
References
1. Tanaka H, Dinenno FA, Monahan KD, Clevenger CM, DeSouza CA, et al.
(2000) Aging, habitual exercise, and dynamic arterial compliance. Circulation
102: 1270-1275.
2. Seals DR, Desouza CA, Donato AJ, Tanaka H (2008) Habitual exercise and
arterial aging. J Appl Physiol 105: 1323-1332.
3. Miyachi M (2013) Effects of resistance training on arterial stiffness: a metaanalysis. Br J Sports Med 47: 393-396.
4. (2013) National Center for Complementary and Alternative Medecine
(NCCAM). Yoga.
5. Duren CM, Cress ME, McCully KK (2008) The influence of physical activity and
yoga on central arterial stiffness. Dyn Med 7: 2.
6. Hunter SD, Tarumi T, Dhindsa MS, Nualnim N, Tanaka H (2013) Hatha yoga
and vascular function: results from cross-sectional and interventional studies. J
Bodyw Mov Ther 17: 322-327.
7. Wildman RP, Mackey RH, Bostom A, Thompson T, Sutton-Tyrrell K (2003)
Measures of obesity are associated with vascular stiffness in young and older
adults. Hypertension 42: 468-473.

*Corresponding author: Stacy D Hunter, Research Director, Pure Action, Inc., 506
Oakland Avenue, Unit C, Austin TX 78703, USA, Tel: (512) 308-3338, ext: 103; Fax:
(512) 861-6262; E-mail: stacy.d.hunter@gmail.com
Received September 28, 2013; Accepted October 23, 2013; Published October
28, 2013
Citation: Hunter SD (2013) Yoga and Arterial Stiffness: A New Perspective on
Flexibility. J Yoga Phys Ther 3: 143. doi:10.4172/2157-7595.1000143
Copyright: © 2013 Hunter SD. This is an open-access article distributed under
the terms of the Creative Commons Attribution License, which permits unrestricted
use, distribution, and reproduction in any medium, provided the original author and
source are credited.

Volume 3 • Issue 4 • 1000143

Citation: Hunter SD (2013) Yoga and Arterial Stiffness: A New Perspective on Flexibility. J Yoga Phys Ther 3: 143. doi:10.4172/2157-7595.1000143

Page 2 of 2
8. Parshad O, Richards A, Asnani M (2011) Impact of yoga on haemodynamic
function in healthy medical students. West Indian Med J 60: 148-152.
9. Hunter SD, Dhindsa MS, Cunningham E, Tarumi T, Alkatan M, et al. (2013) The
Effect of Bikram Yoga on Arterial Stiffness in Young and Older Adults. J Altern
Complement Med.
10. Kim S BM, Bemben DA (2012) Effects of an 8-month yoga intervention on
arterial compliance and muscle strength in premenopausal women. J Sports
Sci Med 11: 322-330.

13. Yamamoto K, Kawano H, Gando Y, Iemitsu M, Murakami H, et al. (2009) Poor
trunk flexibility is associated with arterial stiffening. Am J Physiol Heart Circ
Physiol 297: 314-318.
14. Cortez-Cooper MY, Anton MM, Devan AE, Neidre DB, Cook JN, et al. (2008)
The effects of strength training on central arterial compliance in middle-aged
and older adults. Eur J Cardiovasc Prev Rehabil 15: 149-155.
15. Jackson ZS, Gotlieb AI, Langille BL (2002) Wall tissue remodeling regulates
longitudinal tension in arteries. Circ Res 90: 918-925.

11. Lawrenson L, Hoff J, Richardson RS (2004) Aging attenuates vascular and
metabolic plasticity but does not limit improvement in muscle VO(2) max. Am J
Physiol Heart Circ Physiol 286: 565-572.

16. Yamamoto K, Kawada T, Kamiya A, Takaki H, Miyamoto T, et al. (2004) Muscle
mechanoreflex induces the pressor response by resetting the arterial baroreflex
neural arc. Am J Physiol Heart Circ Physiol 286: 382-388.

12. Miles SC, Chun-Chung C, Hsin-Fu L, Hunter SD, Dhindsa M, et al. (2013)
Arterial blood pressure and cardiovascular responses to yoga practice. Altern
Ther Health Med 19: 38-45.

17. Pullen PR, Nagamia SH, Mehta PK, Thompson WR, Benardot D, et al. (2008)
Effects of yoga on inflammation and exercise capacity in patients with chronic
heart failure. J Card Fail 14: 407-413.

J Yoga Phys Ther
ISSN: 2157-7595 JYPT, an open access journal

Volume 3 • Issue 4 • 1000143

