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Because people use medications to address health 
problems, medication load can be understood as one 
indicator of overall illness burden[1] and as an inverse 
predictor of quality of life.[4] Many medications are 
associated with negative health outcomes, and the use of 
multiple medications is a known risk factor for increased 
morbidity and mortality in the elderly.[5] Women over 65 
years are the highest users of medication, with 23% of 
women over 65 years taking at least five medications in 
the preceding week.[6]

Yoga has been shown to be useful for addressing a wide 
range of health conditions.[7,8] Yoga is a mind-body 
practice integrating ethical principles, daily behaviors, 
physical postures, breathing techniques, self-awareness, 
deep relaxation techniques, and meditation into a system 
for personal growth, well-being, and self-realization.[9] 

Approximately 6.1% of the American population was 
found to have engaged in some form of yoga practice for 

INTRODUCTION

Two related markers of physical well-being in adults are 
body mass index (BMI) and medication use.[1] Overweight 
(BMI 25.0 to 29.9 kg/m2) and obesity (BMI  ≥30.0 kg/m2) 
are associated with increased all-cause mortality.[2] Older 
women are particularly vulnerable to overweight and 
obesity. A study[3] of 647 White American women aged 57 
to 74 years showed that 70% of the sample was overweight 
or obese.

Background: Yoga has been shown to have many short-term health benefits, but little is known about the extent to which 
these benefits accrue over a long time frame or with frequent practice.

Aims: The purpose of this study was to examine the extent to which body mass index (BMI) and medication use in a sample 
of female yoga practitioners over 45 years varied according to the length and frequency of yoga practice.

Materials and Methods: We administered online surveys to 211 female yoga practitioners aged 45 to 80 years. We used 
regression analyses to evaluate the relationship of extent of yoga experience to both BMI and medication use after accounting 
for age and lifestyle factors. We also conducted comparisons with 182 matched controls.

Results: Participants had practiced yoga for as long as 50 years and for up to 28 hours per week. There were significant 
inverse relationships between yoga experience and both BMI and medication load. These significant relationships remained 
after accounting for age and lifestyle factors. When we computed yoga experience in terms of total calendar years, without 
accounting for hours of practice, significant relationships did not remain. However, there was no obesity in the 49 participants 
with more than 25 years of yoga practice. Yoga practitioners were less likely than non-practitioners to use medication for 
metabolic syndrome, mood disorders, inflammation, and pain.

Conclusions: A long-term yoga practice was associated with little or no obesity in a non-probability sample of women over 
45 years. Relationships showed a dose-response effect, with increased yoga experience predicting lower BMI and reduced 
medication use.
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health purposes in 2007, up from 5.1% in 2002.[10,11] Hatha 
yoga is a form of yoga with emphasis on physical postures.

Several studies of yoga among the middle-aged and the 
elderly have shown positive results.[12-16] A 6-month Iyengar 
yoga practice in elderly people led to improvements in 
fatigue and in overall physical wellness.[17] Participants 
also improved in measures of balance, flexibility, physical 
strength, pain, and social functioning.[17]

Most studies of the effects of Hatha yoga experience have 
involved short-term interventions with beginners, lasting 
between a few days and a few months. Little is known 
about whether the benefits of yoga continue to accrue over 
a long time frame. Therefore, the long-term benefits of yoga 
may be systematically underestimated in the literature.

An observational study[18] of 15,550 adults aged between 
53 and 57 years showed that yoga practitioners of normal 
weight (BMI <25 kg/m2) gained less weight than did other 
participants, and that overweight yoga practitioners on 
average lost weight, from age 45 years to recruitment. 
However, data were not available on the longevity of the 
yoga practice beyond 4 years. The specific types of yoga 
practices evaluated were not indicated in the study. Many 
participants reported practices of no more than 30 minutes 
per session, or half the length of a typical public yoga class, 
and few participants had practiced yoga for more than 4 
years.[18] In another study,[19] adults with obesity were found 
to be less likely to use yoga as a therapeutic modality than 
were other adults. No other studies have been conducted 
showing evidence of whether a long-term yoga practice 
offers protection against obesity.

Early experimental studies showed reduced medication 
use for asthma,[20,21] heart disease,[22] high blood pressure,[22] 

Type 2 diabetes,[23,24] and obsessive-compulsive disorder[25] 
after yoga interventions. However, there have been no 
observational studies to indicate whether a long-term yoga 
practice is associated with a reduction in the overall use 
of pharmaceutical medications. As overall medication 
use is a marker of illness burden[1] and quality of life,[4] 
demonstrating a reduction in medication use with a long-
term yoga practice will provide supportive evidence for the 
long-term effectiveness of yoga in protection from illness.

MATERIALS AND METHODS

The purpose of this correlational, cross-sectional study was 
to determine whether a long-term Hatha yoga practice was 
associated with a lower BMI and reduced medication use 
in a group of women over 45 years. We located participants 
through postings to senior lists, health clubs, religious 
organizations, social action networks, online university 
lists, and charitable organizations. In addition, we asked 

yoga teachers to distribute flyers and notifications to yoga 
students, and we invited members of online yoga lists to 
participate. We recruited subjects without geographical 
restrictions. We assumed a working knowledge of English 
sufficient to understand and complete the survey. As 
compensation for participating in the study, all respondents 
had the option of entering a drawing for a $75 first prize 
and three $25 second prizes.

All participants were females at least 45 years old. We 
defined yoga practitioners as individuals who reported 
nonzero hours per week of current yoga practice and 
nonzero prior history of yoga practice. We defined yoga to 
include asana (postures), practiced along with controlled 
breathing and meditation. We computed seated meditation, 
practiced apart from asana, as a distinct variable. To 
enhance the interpretation of the analysis, we recruited 
non-practitioner controls matched for age, ethnicity, 
country of residence, and education.

The Institutional Review Board of Northcentral University 
granted permission in October 2009 to conduct the study. 
We collected data online through SurveyMonkey[26] in 
October and November 2009. Participants indicated 
informed consent by a selection on the first screen of the 
survey. All measures were self-reported.

Measures

Predictor variables

The predictor variables for this study were current 
hours per week of yoga practice, total lifetime hours of 
yoga practice, and total calendar years of yoga practice. 
Participants entered one line of information for each period 
of yoga practice in their lives, indicating the years and 
months of the practice and the hours per week practiced 
during that period. We totaled years and months of practice 
to obtain total calendar years. We computed total lifetime 
hours by calculating the total hours for each line of 
information and summing the results. Participants entered 
current hours per week separately as a scalar value.

Outcome variables

The outcome variables for this study were BMI and 
number of distinct medications used per week. Participants 
entered height and weight information, as well as other 
demographic data and other indices of psychological and 
physical wellness. Participants reported their heights in 
feet, inches, and fractions of an inch in increments of one 
eighth. Participants then reported weight in pounds or 
kilograms. We then used height and weight to calculate 
BMI, according to the formula BMI = (WT * 703) / 
(HT2), where WT represented weight in pounds and HT 
represented height in inches.
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Participants entered the number of different prescription 
medications used per week. Participants then completed 
a set of yes-no questions regarding 18 specific conditions 
for which they took prescription medication, including 
high blood pressure, diabetes or prediabetes, bone density, 
depression, anxiety, and sleep. We asked a separate 
question about the regular use of pain medication, whether 
or not by prescription. If a participant indicated more 
distinct medications in the medication list than were 
indicated in the total number of medications question, 
we raised the total number of medications to match the 
number indicated in the medication list.

Covariates

Participants provided data for age, educational level, 
marital status, levels of processed food consumption, 
hours of non-yogic exercise per week, and hours of seated 
meditation per week. We computed age as year of birth 
subtracted from 2009. Participants indicated level of 
education on an ordinal scale, with values ranging from 1 
(less than high school) to 6 (doctoral degree). Participants 
indicated marital status on the basis of five nominal 
values, and we condensed the values for this analysis 
into a dichotomous variable, partnered vs unpartnered. 
Participants reported average non-yogic exercise hours per 
week and hours of seated meditation per week as scalar 
values. We computed BMI as a covariate when analyzing 
number of medications.

Participants reported the level of processed food 
consumption on a Likert-type scale in response to the 
question, “I eat a lot of refined sugar, refined flour, and 
processed food.” Although food frequency questionnaires 
asking individuals to recall specific food items recently 
consumed have been shown to be unreliable, questionnaires 
assessing general food consumption patterns have been 
found to be more robust.[27] We chose processed food 
consumption as an indicator of dietary health because 
refined and processed food consumption, but not whole-
grain consumption, positively predicted ischemic heart 
disease, cancer, and all-cause mortality in older women.[28-30]  

Values ranged from 1 (very true) to 7 (not at all true), 
with higher scores representing lower levels of processed 
food consumption. The food variable was a single-item 
question, and a factor analysis was therefore not needed.

Statistical analyses

Bivariate correlations were computed to determine 
the relationship between yoga experience and BMI. 
Multiple linear regression analyses were then performed 
to determine the contribution of yoga practice to BMI 
after correcting for covariates. To compute the bivariate 
relationship between the predictor variables and number 
of medications used, the non-parametric Spearman’s rho 

statistic was used. Negative binomial regression analyses 
were conducted to determine the contribution of yoga 
practice to medication use after correcting for covariates. 
We compared yoga practitioners and controls using 
independent samples t tests and analyses of variance.

RESULTS

The completion rate for usable surveys was 80.9%. Initial 
data for yoga practitioners consisted of 212 completed 
records. We removed an outlier record indicating 140 
years of practice history. We transformed remaining 
outliers, defined as values more than 4 standard 
deviations from the mean, to natural logarithmic scores, 
but transformations did not affect the significance of any 
analyses. We therefore retained the original values. Seven 
yoga practitioners declined to enter body weight, leaving 
211 yoga practitioners for the medication analyses and 204 
yoga practitioners for the BMI analyses.

We included the control group to facilitate interpretation 
of the regression analyses. Controls consisted of 183 
women aged 45 to 77 years who indicated no current yoga 
practice or no prior history of yoga practice. One outlier 
record with a birth year of 1914 was removed. Ten controls 
declined to enter body weight, leaving 182 controls for the 
comparisons involving medication use and 172 controls 
for the comparisons involving BMI.

Frequency distributions

Participants ranged in age from 45 to 80 years, with a mean 
age of 56.4 (SD = 7.2, N = 386). Ninety-four percent of the 
sample participants lived in the United States or Canada, 
and 93.0% were Caucasian or of European origin. Eighty-
six percent had graduated from college. Yoga practitioners 
exercised an average of 4.21 hours per week (SD = 2.80), 
excluding yoga practice, and engaged in seated meditation 
an average of 2.56 hours per week (SD = 3.26). Controls 
exercised an average of 3.26 hours per week (SD = 2.42), 
excluding yoga practice, and engaged in seated meditation 
an average of 0.46 hours per week (SD = 1.46). Table 1 
displays the distributions of the predictor variables for the 
yoga practitioner group.

Body mass index

None of the 49 yoga practitioners who had practiced 

Table 1: Extent of yoga practice
Predictor N M (SD) Median Range
Current hours per week 211 4.75  

(2.72)
4.0 1 to 28

Total calendar years 203 18.34 
(11.29)

16.0 0.5 to 50

Total lifetime hours 203 4,828.6  
(4,770.3)

3,354.0 52 to 28,756
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Table 2: Body mass index distributions based on lifetime 
hours of yoga experience
Lifetime hours of yoga experience N Mean BMI (SD)
0 143 29.37 (7.37)
1 to 2,500 96 24.04 (3.94)
2,501 to 5,000 60 23.64 (4.64)
5,000 to 7,500 18 22.69 (3.80)
7,500 to 10,000 14 22.73 (3.57)
10,000 to 12,500 7 22.39 (4.15)
12,500 to 15,000 5 21.18 (1.55)
More than 15,000 8 19.74 (1.31)
Total 351 25.85 (6.37)

Table 3: Predictors of body mass index
Variable Current hours per week of yogaa Total lifetime hours of yogab Total calendar years of yogac

βd B (SE) βd B (SE) βd B (SE)
Constant – 0.035 (.00) – 0.036 (.00) – 0.036 (.00)
Exercise hours per week 0.21**

P = 0.002
0.001 (0.00) 0.26**

P<0.001 
0.001 (0.00) 0.25**

P = 0.001
0.000 (0.00)

Refined and processed food 
consumption

0.18**
P = 0.008 

0.001 (0.00) 16*
P = 0.02

0.001 (0.00) 0.17*
P = 0.02

0.000 (0.00)

Yoga experience 0.14*
P = 0.04

0.000 (0.00) 0.18*
P = 0.01

0.000 (0.00) 0.13
P = 0.06

0.000 (0.00)

R2 (F) 0.12 (9.31)***
P<0.001

0.15 (10.62)***
P<0.001

0.12 (8.88)***
P<0.001

Coefficients are reported in terms of BMI inverse. aN = 203, bN = 183, cN = 196. dStandardized coefficients. *P<0.05, **P<0.01, ***P<0.001

yoga 26 years or more were obese. Table 2 shows the 
distribution of mean BMI for all participants, grouped 
according to total lifetime hours. For all participants and 
for the yoga subjects, the distribution of residuals for BMI 
was right-skewed. To normalize the distribution, BMI was 
inverse-transformed. An inverse relationship between the 
predictor variables and BMI therefore resulted in positive 
coefficients in the correlation and regression analyses.

Bivariate computations showed that mean inverse BMI 
scores were positively correlated with current hours 
per week of yoga, R (202) = 0.21, P = 0.003; with 
total lifetime hours of yoga practice, R (182) = 0.23,  
P = 0.002; and with total calendar years of yoga practice, 
R (195) = 0.16, P = 0.02. We then performed multiple 
regression analyses to determine whether the extent of 
yoga experience predicted levels of BMI over and above 
significant covariates. Age, educational level, marital 
status, and hours of seated meditation per week did not 
show a significant contribution to BMI for any regression 
model. Therefore, we used a reduced model, including 
only non-yogic exercise hours per week and level of refined 
and processed food consumption as covariates. Both total 
lifetime hours (P = 0.01) and current hours per week  
(P = 0.04) accounted for a significant proportion of the 
variance in levels of BMI [Table 3]. Total calendar years of 
yoga practice was marginally significant, P = 0.06.

Medication use

The mean number of medications for yoga practitioners 
was 1.39 (N = 211, SD = 1.72, median = 1, mode = 0).  

Forty-six percent took no medication, and only one 
participant took more than seven medications regularly. 
No yoga practitioner in the study took more than nine 
medications. Table 4 displays a detailed breakdown of the 
number of medications used regularly.

All medications were specified as prescription medications 
in the survey, except for pain medication. Yoga practitioners 
reported medications most commonly used as medications 
for thyroid conditions (15.6%), bone density (9.0%), high 
cholesterol (9.0%), high blood pressure (8.5%), depression 
(7.6%), and pain (7.1%). Medication use followed a non-
normal, Poisson distribution. Scores peaked at 0 and 
sloped rapidly to the right. We therefore calculated the 
non-parametric Spearman’s rho coefficient to compute 
the bivariate association between the predictor variables 
and number of medications used. There was a significant 
inverse association between current hours per week of 
yoga practice and number of medications, ρ(209) = -0.16, 
P = 0.02. There was a significant inverse association 
between total lifetime hours of yoga practice and number 
of medications, ρ(189) = -0.18, P = 0.02. There was not 
a significant association between total calendar years of 
yoga practice and number of medications, ρ(203) = -0.08, 
P = 0.23.

To account for the contribution of covariates to the 
number of medications taken, we used negative binomial 
regression analyses in preference to Poisson regression 
models, because the data did not meet the assumption of 
the Poisson model for equal variances. Educational level, 

Table 4: Number of medications used, detailed
Number of  
medications

Yoga 
practitioners

Non-practitioners All participants

0 97 (46.0) 43 (23.6) 140 (35.6)
1 44 (20.9) 35 (19.2) 79 (20.1)
2 31 (14.7) 29 (15.9) 60 (15.3)
3 15 (7.1) 20 (11.0) 35 (8.9)
4 11 (5.2)  15 (8.2) 26 (6.6)
5 6 (2.8) 12 (6.6) 18 (4.6)
6 2 (0.9) 10 (5.5) 12 (3.1)
7 4 (1.9) 6 (3.3) 10 (2.5)
8 or more 1 (0.5) 12 (6.6) 13 (3.3)
Total 211 (100.0) 182 (100.0) 393 (100.0)
Figures in parenthesis are in percentage
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marital status, level of processed food consumption, and 
weekly hours of meditation did not show a significant 
contribution to medication use for any negative binomial 
regression model. Therefore, we used a reduced model, 
including only age and BMI as covariates. After accounting 
for age and BMI, there was a significant inverse contribution 
of total lifetime hours to medication use, P = 0.03 [Table 5]. 
The association between BMI and number of medications 
for yoga practitioners was not significant, ρ(202) = 0.11, 
P = 0.13.

Control group

Controls engaged in non-yogic exercise significantly less 
than yoga practitioners, T(389) = -3.58, P<0.001. Controls 
engaged in seated meditation significantly less than yoga 
practitioners, T(296) = -7.98, P<0.001. Although the 
obesity rate of yoga practitioners was 6.4%, 65 of 172 non-
practitioners (37.8%) were obese. Of controls aged 57 to 74 
years, 70.17% were overweight or obese, a rate comparable 
with the 70.15% combined overweight and obesity rate for 
White American women aged 57 to 74 years.[3]

We conducted independent samples t tests to determine 
the differences in BMI and medication use between yoga 
practitioners and non-practitioners. The difference in BMI 
(computed as BMI inverse) between yoga practitioners  
(N = 204, M = 23.24, SD = 4.17) and non-practitioners 
(N = 172, M = 28.95, SD = 7.16) was significant, T(374) 
= -10.44, P<0.001. Analyses of variance showed that 
age, educational level, marital status, and hours of seated 
meditation per week did not contribute significantly 
to the outcome. After correction for average exercise 
hours per week and levels of refined and processed food 
consumption, differences between yoga practitioners and 
non-practitioners remained significant, F(3,370) = 57.18, 
P<0.001, partial eta square = 0.13 [Table 6]. The effect of 

the yoga practice was stronger than was the effect of either 
exercise or food consumption.

The mean number of medications for non-practitioners was 
3.18 (N = 182, SD = 5.14, median = 2, mode = 0). Results 
of an independent samples t test showed that the difference 
in number of medications between yoga practitioners and 
non-practitioners was significant, T(391) = 5.00, P<0.001. 
Marital status, hours of exercise per week, level of refined 
and processed food consumption, and hours of seated 
meditation per week did not contribute significantly to 
the outcome. After correcting for age, educational level, 
and BMI, differences between yoga practitioners and 
non-practitioners remained significant, F(3,354) = 7.21,  
P = 0.008, partial eta square = 0.02 [Table 7].

Among non-practitioners, 23.6% took no medication 
and 12 took more than seven medications regularly. Two 
non-practitioners reported taking 42 distinct prescription 
or pain medications on a regular basis. In contrast, 46% 
of yoga practitioners took no medication and only one 
yoga practitioner took more than seven medications 
regularly. Non-practitioners were more likely than yoga 
practitioners to take medications for high blood pressure, 
high cholesterol, high triglycerides, blood thinning, 
diabetes or prediabetes, hot flashes, inflammation or 
arthritis, depression, anxiety, and pain [Table 8]. In contrast 
to the lack of association between BMI and number 
of medications among yoga practitioners, there was a 
strong positive association between BMI and number of 
medications among non-practitioners, ρ(170) = 0.40, 
P<0.001.

DISCUSSION

Both BMI and medication use are inverse markers 
of physical wellness.[1] Older women are particularly 

Table 5: Predictors of number of medications used
Predictor Current hours per week of yogaa Total lifetime hours of yogab Total calendar years of yogac

Wald χ2 B (SE) Wald χ2 B (SE) Wald χ2 B (SE)
Age 5.54*

P = 0.02
-0.03 (0.011) 4.57*

P = 0.03
-0.03 (0.013) 6.90**

P = 0.01
-0.03 (0.012)

Body mass index 5.60*
P = 0.02

0.04 (0.018) 4.38*
P = 0.04

0.04 (0.020) 6.43*
P = 0.01

 0.05 (0.019)

Yoga experience 2.77
P = 0.10

-0.07 (0.040) 4.84*
P = 0.03

1.05d 2.28
P = 0.13

-0.01 (0.008)

aN = 204, bN = 184, cN = 197, dComputed based on the deviance. *P<0.05, **P<0.01

Table 6: Mean body mass index: analyses of variance
Predictor Type III sum 

of squares
F P Partial  

ή2

Intercept 0.032 682.66*** <0.001 0.65
Average hours of exercise 
per week

0.001 14.75*** <0.001 0.04

Levels of refined and 
processed food consumption

0.001 23.02*** <0.001 0.06

Yoga practitioner (y/n) 0.003 57.18*** <0.001 0.13
N = 374. ***P<0.001

Table 7: Mean number of medications used: analyses 
of variance
Predictor Type III sum of 

squares
F P Partial  

ή2

Intercept 173.29 12.89*** <0.001 0.04
Age 159.52 11.87** 0.001 0.03
Educational level 75.00 5.58* 0.02 0.02
Body mass index 105.98 7.88** 0.005 0.02
Yoga practitioner (y/n) 96.96 7.21** 0.008 0.02
N = 363. *P<0.05, **P<0.01, ***P<0.001
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vulnerable to overweight and obesity, with 36.9% of White 
women aged 57 to 74 years obese and 33.2% overweight.[3]  
Although medication use tends to increase with age, 
an early study[31] showed that very old individuals who 
remained independent and active in the community tended 
to use little medication regularly.

There have been few observational data about either BMI 
or medication use among individuals who have practiced 
yoga for many years or who practice yoga frequently. 
Bertisch et al.[19] found that persons with obesity were less 
likely to use yoga as a therapeutic modality, but responses 
were based on the practice of yoga for as little as one 
instance in the prior 12 months. Kristal et al.[18] compared 
weight gain and weight loss in middle-aged individuals 
with and without a yoga practice. However, reported 
weights were based on memories of earlier life periods, 
the duration of practice was reported only in total years, 
and distinctions were not made for individuals who had 
practiced yoga for more than 4 years. Until the current 
study, empirical data were not available associating BMI 
with yoga experience in the population of individuals who 
had practiced yoga for many years or decades.

This study was an evaluation of the relationship between 

extent of yoga experience and two measures of physical 
wellness in yoga practitioners. Extent of yoga experience 
was measured on three dimensions: current hours per 
week, total calendar years, and total lifetime hours. Use 
of the Internet enabled contact with a highly specific and 
sparsely distributed population in sufficient numbers for 
a well-powered study (1 – β >0.99). Although the primary 
purpose of the study was to investigate a possible dose-
response effect between yoga experience and outcome 
variables, a control group was included to enhance the 
interpretation of the results.

Body mass index

Bivariate correlations and multiple linear regressions 
were performed to analyze the relationship of current 
hours per week, total lifetime hours, and total calendar 
years to BMI for yoga practitioners. Bivariate analyses 
showed a significant inverse relationship between extent 
of yoga experience and BMI. In the regression analysis, 
the relationship remained significant between total 
lifetime hours of yoga and BMI (P = 0.01), and between 
current hours of yoga per week and BMI (P = 0.04), after 
accounting for hours of weekly non-yogic exercise and 
refined and processed food consumption.

There were significant differences in BMI between yoga 
practitioners and non-practitioners, P<0.001. Participants 
who practiced yoga were on average of normal weight, and 
participants who did not practice yoga were on average 
close to the level of obesity. Whereas 37.8% of all non-
practitioners in this study were obese (N = 171), none of 
the 49 yoga practitioners who had practiced yoga 26 years 
or more was obese. We compared findings with available 
epidemiological data for BMI among White women aged 57 
to 74 years.[3] Mean differences between yoga practitioners 
and the comparison population were strongly significant, 
P<0.0001 [Table 9].

Until present, only the study by Kristal et al.[18] demonstrated 

Table 8: Types of medications used for conditions 
requiring medication
Medical 
condition

Yoga 
practitionersa

Non-
practitionersb

Total Z  
approx.c

Anxiety 10 (4.7) 20 (11.0) 30 (7.6) -2.32*
Asthma 11 (5.2) 13 (7.1) 24 (6.1) -0.80
Blood thinning 2 (0.9) 8 (4.4) 10 (2.5) -2.16*
Bone density 19 (9.0) 18 (9.9) 37 (9.4) -0.30
Cancer 2 (0.9) 5 (2.7) 7 (1.8) -1.34
Depression 16 (7.6) 33 (18.1) 49 (12.5) -3.15**
Diabetes or 
prediabetes

4 (1.9) 28 (15.4) 32 (8.1) -4.87***

Digestion and 
elimination

11 (5.2) 17 (9.3) 28 (7.1) -1.58

High blood 
pressure

18 (8.5) 55 (30.2) 73 (18.6) -5.51***

High 
cholesterol

19 (9.0) 38 (20.9) 57 (14.5) -3.33**

High 
triglycerides

2 (0.9) 10 (5.5) 12 (3.1) -2.61**

Hot flashes 7 (3.3) 15 (8.2) 22 (5.6) -2.12*
Inflammation or 
arthritis

10 (4.7) 27 (14.8) 37 (9.4) -3.41**

Mood swings 2 (0.9) 3 (1.6) 5 (1.3) -0.62
Other 
medication

34 (16.1) 31 (17.0) 65 (16.5) -0.24

Other mood 
problems

3 (1.4) 0 (0.0) 3 (0.8) -1.61

Pain 15 (7.1) 38 (20.9) 53 (13.5) -3.98***
Sleep 10 (4.7) 15 (8.2) 25 (6.4) -1.42
Thyroid 33 (15.6) 36 (19.8) 60 (17.6) -1.07
Pain medication is self-reported prescription or non-prescription. All other medications 
are self-reported prescription medications. aN = 211, bN = 182, cYoga practitioners 
vs controls. Negative values indicate lower likelihood for yoga practitioners, *P<0.05, 
**P<0.01, ***P<0.001. Figures in parenthesis are in percentage

Table 9: Body mass index comparisons, white women 
57 to 74
Data 
source

N M (SD) Min. Max. Obese Differences  
with Group 1

Group 1a 647 29.04 
(6.75)

15.55 58.94 239 (36.9%) –

Group 2ab 88 22.90 
(3.78)

17.71 35.42 4 (4.5%) T (733) = 
-8.35**** 

Group 2bc 31 21.00 
(2.12)

17.71 27.73 0 (0.0%) T (676) = 
-6.61****

aNational Social Life, Health, and Aging Project, White women, 57 to 74, 
bCurrent study, White yoga practitioners 57 to 74, cCurrent study, White yoga 
practitioners 57 to 74 practicing yoga for 26 years or more. ****P<0.0001.
Adapted from “Measures of Chronic Conditions and Diseases Associated With 
Aging in the National Social Life, Health, and Aging Project,” by SR Williams,  
G Pham-Kanter, and SA Leitsch, The Journals of Gerontology Series 
B:Psychological Sciences and Social Sciences, 2009, 64B (Supplement 1):i67-i75, 
doi:10.1093/geronb/gbn015. Raw data provided by SR Williams.
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a connection between a long-term yoga practice and BMI, 
with a long-term yoga practice defined as a practice 
lasting at least 4 years. Kristal et al. showed that yoga 
practitioners in their 50s were more likely to lose weight, 
and less likely to gain weight, over a 10- to 15-year period 
compared with non-practitioners. However, Kristal et al. 
did not demonstrate a linear correlation between extent of 
yoga experience and BMI. Furthermore, prior weights were 
reported based on participant memories of body weight 
dating back 10 to 15 years. The current study has shown 
a significant inverse relationship between a yoga practice 
and BMI, even after controlling for other lifestyle factors. 
This is the first study to demonstrate a dose-response 
relationship between extent of yoga experience and BMI.

We evaluated BMI for yoga practitioners with minimal levels 
of yoga experience. The mean BMI for yoga practitioners 
with under 2 hours per week of current yoga practice  
(N = 13) was 24.56. The mean BMI for yoga practitioners 
with under 200 lifetime hours of yoga practice history (N 
= 20) was 24.08. The mean BMI for yoga practitioners 
with under 1.5 years of yoga practice (N = 17) was 24.52. 
Therefore, even at beginning levels of yoga practice, 
participants who chose to practice yoga had a lower BMI on 
average compared with participants who had never initiated 
a yoga practice. This finding lends support to an inference 
that yoga practitioners began their practice with initially 
lower BMI compared with non-practitioners, confirming 
findings by Bertisch et al.[19] that individuals with obesity 
were less likely to engage in even a single yoga session.

Mean BMI values declined as total lifetime hours 
increased. Many factors could account for this finding. 
Amount of non-yogic exercise and levels of processed food 
consumption explained a significant proportion of the 
variance in BMI. However, these statistics do not reveal 
the effect of a yoga practice in encouraging people to eat a 
healthy diet and engage in other forms of exercise. Levels 
of body awareness have been shown to be higher for yoga 
practitioners than for non-practitioners.[32] Yoga masters 
commonly claim that a yoga practice leads to other health-
building practices as a result of the increased embodied 
awareness that is created.[33]

Medication use

We performed non-parametric correlations and negative 
binomial regressions to analyze the relationship of current 
hours per week, total lifetime hours, and total calendar 
years to the number of different medications used per 
week. There was a significant inverse relationship between 
yoga experience and medication use. This is the first study 
to show a dose-response effect between yoga practice and 
medication use, with more lifetime hours of a yoga practice 
associated with a lower level of medication use even after 
correcting for age and BMI.

Assumptions

We assumed in this study that if an individual was using 
a prescription medication to address a particular health 
concern, then the health concern was a condition that 
had been diagnosed by a physician and was considered 
serious enough to warrant treatment.[1] We assumed that if 
a person consumed pain medication, even if not prescribed 
by a physician, then the person was experiencing pain. On 
the basis of these assumptions, we reported the number 
of medications used as one marker of illness burden.[1] 
However, the reverse assumption may not be valid. A 
person may have a diagnosable condition, such as high 
blood pressure or low bone density, and decline the use 
of prescription medication. It is possible that people 
who practice yoga are more likely to decline the use of 
prescription medication than are people who do not 
practice yoga. Differences between yoga practitioners and 
non-practitioners in medication scores may therefore not 
fully reflect differences in actual health status.

We assumed that participants had a working knowledge of 
English sufficient to understand and respond to questions. 
We assumed that responses to self-report questions were 
truthful and accurate. Although there was no third-party 
verification of any responses given by participants, this 
assumption was needed in order to conduct the study.

Because the number of participants taking each medication 
was relatively small, the significance of the findings 
regarding the use of different forms of medication should 
be interpreted with caution. Significant differences were 
found between yoga practitioners and controls in the 
number of medications used for metabolic syndrome 
(including diabetes, high blood pressure, unhealthy 
cholesterol, high triglycerides, and blood composition), 
anxiety, depression, inflammation (including arthritis 
and hot flashes), and pain. There was a strong positive 
association between medication use and BMI in the 
study sample among non-practitioners. This finding was 
consistent with that of Jarrett et al.,[1] who showed that 
BMI was associated with increased medication load in 
adults aged 40 to 70 years, although not in younger adults.

The findings regarding medication use may lend themselves 
to several interpretations. Individuals who practice yoga 
may have begun practicing with a higher level of wellness 
and may have needed less medication initially than did 
non-practitioners. Individuals who practice yoga may 
have philosophical objections to prescription medication, 
preferring to solve their health problems by other means. 
Individuals who require multiple medications may find 
themselves uninterested in a yoga practice, for whatever 
reason. However, there is much research evidence that 
yoga creates improvements in conditions for which 
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bearers are frequently prescribed medication, including 
cardiovascular conditions,[34] diabetes,[35,36] chronic pain,[37] 
and mood disorders.[38,39] There is even biological evidence 
that mind/body practices create changes in genomic 
expression in both short and long terms.[40] The research 
evidence indicating that yoga is an effective treatment 
for many physical and psychological health conditions 
lends credence to an interpretation that a yoga practice 
is effective in reducing the number of medications used 
regularly, and therefore in reducing the illnesses associated 
with those medications.

Limitations

This study was limited by a non-probabilistic sample 
selection. All participants had Internet access, 81.4% had 
graduated from college, and 93.0% were Caucasian or of 
European origin. The sample distribution was therefore 
skewed. The group sizes (practitioners vs non-practitioners) 
were unequal, with 53.6% of the sample consisting of yoga 
practitioners. The age range of 45 to 80 years was wide. 
Although yoga teachers distributed information about the 
study to yoga students representing a range of experience, 
individuals more subjectively committed to a yoga practice 
may have been more inclined to participate in the study. 
Recruitment of some participants from yoga lists and through 
yoga networks may have also biased the sample selection.

We evaluated the generalizability of the results of the study 
for non-practitioners with a comparison of measures of 
BMI found in the study sample to other epidemiological 
measures of BMI. In a recent study conducted by the 
National Social Life, Health, and Aging Project (NSHAP), 
BMI was investigated in the general population.[3] The 
percent of White participants aged 57 to 74 years who 
were overweight or obese was virtually the same (White 
women only; 70.15%) as in the current study (White 
non-practitioners only; 70.17%). The BMI for White non-
practitioners aged 57 to 74 years in the current study  
(M = 29.43, SD = 7.38, N = 143) was slightly higher than 
was the BMI for all White women in the NSHAP study 
(M = 29.04, SD = 6.75, N = 674), and the percentage 
of obesity was higher in the current study (43.29%) 
compared with the NSHAP study (36.94%). It is important 
to acknowledge, however, that in the current study, yoga 
practice was significantly correlated with healthy eating 
and regular exercise. Therefore, the non-practitioner subset 
of the current study may have been preselected against 
certain wellness practices and may therefore not have 
been representative of White women in the overall U.S. 
population. No measures were available to compare the 
yoga sample in the study with a wider population of yoga 
practitioners over 45 years.

This study has the known limitations of a self-report 
questionnaire measuring lifestyle behaviors. As all data 

were self-reported, the reliability of the information 
regarding lifestyle factors for this study is unknown. 
The interpretation of the meaning of the terms used in 
the question about food consumption was left to the 
respondent and may have been different among different 
participants. Fourteen records were unusable for the total 
lifetime hour calculation, because the respondents entered 
total years without entering corresponding hours for each 
period of past practice. A similar measure had been used 
in a study of meditators,[41] but Lazar et al. gathered the 
information in the course of structured interviews. Further 
research is needed to determine a more reliable way to 
gather information on the total lifetime hours of a long-
term wellness practice in an anonymous Internet survey.

This study was limited by the cross-sectional, observational 
design. Cause and effect could not be determined. Obese 
women and those with existing disorders may be less 
attracted to yoga practice compared with healthy women 
of normal weight, who may be more likely to engage in a 
serious, long-term yoga practice. As noted above, findings 
lend support to an inference that yoga practitioners 
began their practice with initially lower BMI compared 
with non-practitioners. Nevertheless, a dose-response 
effect is sometimes considered to be evidence of a 
causal relationship even in the absence of a controlled 
experiment,[42,43] particularly when supported by prior 
research[18,41] and biological plausibility.[42] The dose-
response effect reported in this study lends support to an 
inference that yoga played a catalytic role in the linear 
relationships found.

More reliable results would be obtained by a longitudinal 
study tracking beginning yoga students over a time 
period of 2 to 5 decades. However, the entire concept 
of cause and effect is problematic in a wellness practice 
that is long-term, acausal, unpredictable, recursive, 
and nonlinear in nature.[44-46] An observational design is 
believed to be a better approach than is an experimental 
design for evaluating behaviors and treatments that are 
complex, of indefinite duration, self-correcting (i.e., 
if one approach does not work well, another is tried), 
multifaceted, designed to address overall improvement, 
sought and selected by the subjects, and characteristic of 
large, heterogeneous populations.[43,47-49]

CONCLUSION

Most studies involving the effects of the Hatha yoga 
experience are conducted with beginners over brief 
periods, from a few days to a few months. Although there is 
evidence that yoga creates benefits within periods as brief 
as 1 hour of practice,[50-52] yoga is intended to be engaged 
in for a lifetime, from childhood through to old age. It is 
therefore likely that the gains reported in the literature 
for yoga systematically underestimate the potential of 
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the practice for creating benefits that continue to accrue 
over time.

This observational study involving long-term yoga 
practitioners showed that a consistent, long-term Hatha 
yoga practice in a non-probability sample of women over 
45 years was linearly associated with declines in BMI 
even after correcting for non-yogic exercise hours and 
processed food consumption. The study also showed a 
yoga practice in this sample to be associated with reduced 
medication use, particularly in regard to medications 
for metabolic disorders, inflammatory conditions, pain, 
and mood. When we used the calendar years of yoga 
practice as the independent variable, rather than total 
lifetime hours or current hours per week, we did not find 
significant associations. However, there was no obesity 
among the 49 participants who had practiced yoga for 
26 years or more.

BMI was a strong predictor of medication use for 
non-practitioners, but not for women who practiced 
yoga. Studies are needed with larger numbers of yoga 
practitioners, so that differences based on specific types of 
medications can be investigated with the use of parametric 
statistics. Future studies would benefit from a more 
systematic sample selection, with participant selection 
reflecting the distribution of the yoga population in terms 
of educational level, ethnicity, and the use of the Internet.

Yoga practice predicted lower levels of medication use 
in the study sample even after correcting for age and 
BMI. Future research is needed to determine whether a 
yoga practice protects against illness even when BMI is 
relatively high, while at the same time protecting against 
obesity itself, as appeared to be the case in the current 
sample. Findings from this study are consistent with 
an interpretation that hours of yoga per week and total 
lifetime hours of practice are related to declines in BMI 
and medication use over a long time period. Findings are 
consistent with an interpretation that certain benefits 
of a Hatha yoga practice continue to accrue over a long 
time frame, with frequent practice. However, because 
a non-probability sample was used for this study, the 
generalizability of the findings to a larger population of 
women over 45 years remains unknown.
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