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INTRODUCTION

The Hindu philosophy of yoga, originating during the 
second century B.C, is based on eight limbs of Ashtang yoga: 
1) compromised of ethical disciplines, 2) individual obser-

vances, 3) posture, 4) breath control, 5) withdrawal of sens-
es, 6) concentration, 7) meditation, and 8) enlightenment 
[1]. In western societies, the term yoga is now a general term 
that describes a practice which focuses on breathing tech-
niques, postures, strengthening exercises, and meditation 
[2]. Many forms of yoga exist with some of the more popular 
being Hatha, Iyengar, and Vinyasa which all aim to promote 
physical and psychosocial conditioning with improved well-
ness [3]. Yoga has increasingly become popular as a form 
of medicine to treat and prevent certain diseases [4,5,6]. A 
review of several meta-analyses showed that yoga has a pos-
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Objectives: Yoga is commonly being adopted and prescribed with the intent to increase a partici-
pant’s health-related quality of life. In practice, the current gold-standard health-related quality of life 
measurement tool is the SF-36 and SF-12 assessments. Therefore, it is important for yoga scientists and 
practitioners to understand yoga’s effects on health-related quality of life when in fact a gold-standard 
assessment is implemented. The purpose of this study was to employ systematic review and meta-an-
alytic techniques to examine the effect of yoga on measures of health-related quality of life measured 
using only the SF-36/12 assessments.

Methods: A current (January 2007 to December 2016) systematic review of the Pubmed database 
was conducted and included studies that used yoga as an intervention with outcomes measures of 
health-related quality of life measured by the SF-36/12. Ten different measures were extracted from 
studies including eight dimension scores (physical functioning, bodily pain, physical role function, 
general health, mental health, emotional role function, social function, and vitality) and two summa-
ry scores (physical component and mental component). Ten different meta-analyses were performed 
using calculated standardized mean effect sizes and random effects models. Both moderator and sen-
sitivity analyses were conducted.

Results: A total of 34 studies were included is the analyses with 185 independent effect sizes. Yoga 
intervention showed a significant positive effect on all ten measures of the SF-36/12. Effects ranged 
from 0.56 (0.39-0.73) to 0.28 (0.17-0.40). Yoga type (Hatha, Iyengar, Other) moderated the effects of yoga 
intervention on the mental component (p=.021), with Hatha yielding the greatest effects (ES=1.63, 0.61-
2.65). The sensitivity analysis showed little to no bias in mean effect size estimates.

Conclusions: The meta-analytic evidence clearly supports the small-to-medium positive effects of 
yoga on health-related quality of life, as measured by the SF-36/12 assessments.
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itive effect on physical fitness, metabolic function, and oth-
er physical health related outcomes [7]. In terms of mental 
health, yoga has shown to be an effective treatment for those 
suffering from clinically diagnosed major depression [8,9]. 
Studies have also shown that yoga can improve both phys-
ical and mental health in a variety of generally healthy yet 
diverse populations [10,11,12]. 

Another outcome measure of growing interest in medical 
research is health-related quality of life (HRQOL). HRQOL 
is defined as a multi-dimensional concept that includes 
domains related to physical, mental, emotional, and social 
functioning. It goes beyond direct measures of population 
health, life expectancy, and causes of death, and focuses on 
the impact health status has on quality of life [13]. HRQOL 
has become a routine measure for clinicians to use in order 
to evaluate the effects of a chronic disease or illness on their 
patients [14]. Similar to other outcome measures, yoga has 
also shown to improve measures of HRQOL. Several studies 
have shown yoga improves HRQOL in individuals with can-
cer, arthritis, and chronic bodily pain [15,16,17].

There are several HRQOL measurement tools that have 
been developed and used in physical activity-related re-
search [18]. However, the more widely used assessment 
tool is the Medical Outcomes Study 36-Item Short Form 
Survey (SF-36). The SF-36 is a multipurpose health survey 
that consists of 36 questions and yields an eight-scale profile 
of scores as well as a physical and mental health summary 
measure [19]. The SF-36 is such a widely-used instrument 
because it was designed as a generic instrument that would 
be applicable to a wide range of types and severities of health 
conditions [20]. The SF-12 is a condensed version of the SF-
36 which consists of only 12 questions and has demonstrat-
ed to be equally reliable and valid as the SF-36 in clinical and 
population based studies in the US and other countries [21]. 

The SF-36/12 uses multi-item scales to measure the fol-
lowing 8 dimensions that cover the major concepts of ones 
HRQOL [20]:

• PF- Physical Functioning 
• BP-Bodily Pain
• PRF-Physical Role Functioning (Role limitations due to 

physical health problems)
• GH-General Health Perceptions
• MH-General Mental Health
• VT-Vitality, Energy, Fatigue
• SF-Social Functioning
• ERF- Emotional Role Functioning (Role limitations due 

to emotional problems)

There are two sets of scores that are derived from admin-
istration of the SF-36/12: a profile score for the 8 dimensions 
and two summary scores, one for the physical component 
(PCS) and the mental component (MCS) [19] The PCS sum-
mary score is made up of scores from the physical function-
ing (PF), bodily pain (BP), physical role function (PRF), and 
general health (GH) dimensions. The MCS summary score 
is made up of scores from the mental health (MH), emo-

tional role function (ERF), social function (SF), and vitality 
(VT) dimensions [20].

Many meta-analysis have shown the potential benefits of 
yoga on measures of HRQOL in numerous clinical popula-
tions [22,23,24]. However, although there has been research 
done on the effects of yoga on measures of HRQOL, none 
to date have measured the overall effect size of yoga on 
HRQOL measured by the SF-36/12. Therefore, the purpose 
of this meta-analysis was to explore and analyze the effect 
of yoga on measures of HRQOL measured using only the 
SF-36 or SF-12.

METHODS

Literature Search

Two reviewers conducted a search in PubMed database 
for studies that were conducted using yoga as an interven-
tion and HRQOL measured by the SF-36/12 as an outcome 
measure. The following keywords were used to conduct the 
search in PubMed: yoga (“health-related quality of life” or 
“sf-12” or “sf-36” or “sf-8” or PCS or MCS or HRQOL or 
“mental component” or “physical component”). 

Inclusion and Exclusion Criteria 

Following a search using the above keywords in PubMed, 
two reviewers independently analyzed the abstracts generat-
ed using the following inclusion criteria: 

1. Publication type: Included studies had to have been pub-
lished in a peer-reviewed journal indexed in Pubmed.

2. Date of study publication: Included studies had to have 
been published within the past 10 years. The search began 
in September of 2016 and continued till December of 2016 
with the cutoff date of 2007. 

3. Type of design: Included studies had to be experimental in 
design and be either a randomized controlled trial or sin-
gle group with pre- and post-intervention measurements. 

4. Types of Intervention: Interventions had to use yoga as 
the main exposure. Studies that used yoga with a combi-
nation of other exposures where yoga was not a dominant 
exposure were not included.

5. HRQOL measure: Only yoga interventions that used the 
SF-36 or SF-12 were included. 

If all inclusion criteria were met for a study based on re-
view of its abstract, a full text of the study was retrieved for 
further evaluation. As well, if inclusion criteria were not able 
to be evaluated based on information given in an abstract, a 
full text of the study was retrieved. A second stage of inde-
pendent reviews was then performed with all full-text ar-
ticles by the same two reviewers. Studies were excluded at 
this point of the systematic review if 1) any of the inclusion 
criteria above were in fact not met or 2) it was apparent that 
the type of data analysis performed in the study was not con-
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ducive to a standardized mean difference meta-analysis. 

Data Extraction

Data for each study was independently extracted by the 
two reviewers using the same spreadsheet template to as-
sure consistency. The following data were extracted from 
each of the included studies: Last name of the first author, 
publication year, type of study design, SF-36/12 form used, 
SF-36/12 measures reported, intervention sample size, inter-
vention mean age, gender of sample, duration of yoga inter-
vention (months), days per week of yoga intervention, and 
the form of yoga. Depending on study specifics, the follow-
ing additional data were extracted: pretest, posttest, or gain 
score means and standard deviations; test statistics; confi-
dence intervals; or p-values. After all data were extracted, 
both data-sets were compared for uniformity. After both 
datasets were consistent, one final dataset was created to be 
used for the final analysis. 

Statistical Analysis

Ten different meta-analyses were performed in total in-
cluding one for each of the eight SF-36/12 dimensions and 
one for each of the SF-36/12 summary component scores. 
Each meta-analysis was performed using calculated stand-
ardized mean effect sizes and their standard errors [25]. Due 
to the large scope of studies included in the systematic re-
view, studies representing different randomly drawn popu-
lations from a universe, it was assumed that true differences 
existed across effect sizes. In other words, it was assumed 
that different populations (e.g., diseased vs. non-diseased) 
experienced different effects due to yoga intervention. 

Therefore, random effects models were used for all analyses 
[26]. Forest plots were constructed to describe individual 
study-level effect sizes as well as each pooled effect size with 
95% confidence interval (CI) [27]. To further describe var-
iability in effect sizes, the Q statistic for heterogeneity, the 
tau-squared (τ2) representing the variance component, and 
I2 describing percent of heterogeneity were computed [28]. 

A moderator analysis was conducted for each meta-anal-
ysis and included the categorical factors of study design, 
gender, disease status, yoga type, and SF-36/12 form. Two 
continuous variables were also used in the moderator anal-
yses and included intervention length and participant mean 
age. All moderator analyses were performed using random 
effects models with non-pooled variances (τ2) [29]. A Q sta-
tistic provided statistical evidence against homogeneity of 
effect sizes for each moderator analysis. Finally, a three-step 
sensitivity analysis was performed for each meta-analysis. 
First, Egger’s regression models were used for testing funnel 
plot asymmetry [30]. Second, a trim-and-fill method was 
used for estimating the number of effect sizes required to 
show a symmetric funnel plot [31]. This method also pro-
vided an estimated mean effect size with the imputed study 
effect sizes required to balance the funnel plots. And last-
ly, a leave-one-out analysis was performed by re-estimat-
ing the effect sizes once for each study deleted [32]. Both 
Comprehensive Meta-Analysis (CMA) and the R Metafor 
package were used for the analyses [33,34]. Significance was 
set to p<.05. Standardized mean difference effect size (ES) 
thresholds were set as follows: .20 (small), .50 (medium), .80 
(large) [35].

RESULTS

The initial search found 114 abstracts with 54 identified 
for full-text retrieval. From the pool of full-text studies, after 
further review, an additional 20 studies were excluded. This 
resulted in 34 studies being included in the meta-analysis 
with 185 independent effect sizes. The number of effect sizes 
ranged from 16 to 24 across the ten SF-36/12 measures. Fig-
ure 1 summarizes the search strategy with inclusion and ex-
clusion reasoning. Table 1 describes the 34 studies in terms 
of their characteristics [36-69].

Figure 2 contains study-level mean effect sizes with 95% 
CIs as well as the pooled mean effect size and 95% CI from 
the random effects model. Yoga intervention showed a sig-
nificant positive effect on the SF-36/12 MCS (ES=0.56, 0.39-
0.73). Figure 3 contains additional forest plot data for the 
four SF-36/12 mental health dimensions. Each of the four 
mental health dimensions were significantly affected by yoga 
intervention, with the smallest effect seen on ERF (ES=0.30, 
0.14-0.46) and the largest effect seen on VT (ES=0.47, 0.22-
0.73).

Figures 4 and 5 show similar random effects forest plot 
results for physical health measures. The pooled mean effect 
for yoga intervention on the SF-36/12 PCS was significant 
(ES=0.28, 0.13-0.44), although lower than that seen for the Figure 1. Schematic depiction of search strategy.

114 abstracts identified 
by keywords

60 abstracts did not meet 
inclusion criteria s

54 Full text articles were 
retrieved and reviewed

13 studies were 
excluded for not 

meeting inclusion criteria

41 Studies were included 
for final review

7 studies excluded 
due to insufficient data

34 studies included in final analysis
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MCS. As well, all four physical health dimensions saw signif-
icant effects from yoga intervention, with the smallest effect 
seen on GH (ES=0.28, 0.17-0.40) and the largest effect seen 
on BP (ES=0.41, 0.23-0.58).

Table 2 contains additional statistical support for heter-
ogeneity of effect sizes across the ten SF-36/12 measures. 

All Q statistics, testing against homogeneity, were signifi-
cant (ps<.05). As well, I2 values were considerable with the 
smallest I2 seen for PF (35.4%) and the largest seen for VT 
(90.4%).

Table 3 displays results of the random effects moderator 
analysis on the MCS and mental health dimensions. Only a 

Table 1. Characteristics of included studies

First Author, Year HRQOL Measure Study        
Design

SF-36/12 
Form

Mean 
Age 

(years)
Gender Diseased 

Population

Yoga 
Duration 
(weeks)

Type of Yoga

Banth, 2015 MCS, PCS RCT SF-12 38 Female Yes 8 Non-Specific
Cade, 2010 BP, ERF, GH, MH, PF, 

PRF, SF, VT
RCT SF-36 45 Both Yes 20 Vinyasa 

Chandwani, 2014 BP, GH, MCS, PCS, PF, 
PRF

RCT SF-36 52.38 Female Yes 6 Non-Specific

Chinnaiyan, 2015 BP, ERF, GH, MH, PF, SF, 
VT, PCS, MCS

Pre-Post SF-36 59 Both No 12 Non-Specific

Cox, 2010 MCS, PCS RCT SF-12 39 Both Yes 12 Iyengar
Cramer, 2013 (a) BP, ERF, GH, MH, PF, 

PRF, SF, VT, PCS, MCS
RCT SF-36 46.2 Both Yes 9 Iyengar

Cramer, 2013 (b) BP, ERF, GH, MH, PF, 
PRF, SF, VT, PCS, MCS

Pre-Post SF-36 47.8 Both No 9 Iyengar 

Cuenco, 2009 MCS, PCS RCT SF-36 72.2 Both Yes 12 Iyengar 
Danhuer, 2009 MCS, PCS RCT SF-12 54.3 Female Yes 10 Hatha
Ebnezar, 2011 BP, ERF, GH, MH, PF, 

PRF, SF, VT
RCT SF-36 59.56 Both Yes 10 Non-Specific

Evans, 2013 BP, GH, MH, VT RCT SF-36 29.9 Female Yes 6 Iyengar 
Evans, 2014 PF RCT SF-36 19 Both Yes 6 Iyengar
Fouladbakhsh, 2014 MCS, PCS Pre-Post SF-36 67 Both Yes 8 Hatha
Garg, 2015 MCS, PCS Pre-Post SF-12 46.18 Both Yes 1 Non-Specific
Groessl, 2008 MCS, PCS RCT SF-36 55.3 Both Yes 10 Non-Specific
Groessl, 2012 MCS, PCS Pre-Post SF-12 57.2 Male Yes 10 Hatha
Hadi, 2007 BP, ERF, GH, MH, PF, 

PRF, SF, VT, PCS, MCS
Pre-Post SF-36 33 Both No 24 Hatha

Halpern, 2014 ERF, GH, PRF, SF, VT RCT SF-36 74.66 Both Yes 12 Hatha
Kinser,2014 MCS RCT SF-12 40.9 Female Yes 8 Hatha
Kligler, 2011 BP, ERF, GH, MH, PF, 

PRF, SF, VT, PCS, MCS
RCT SF-12 45.7 Both Yes 6 Non-Specific

Lakkireddy, 2013 ERF, GH, MH, PF, VT Pre-Post SF-36 61 Both Yes 12 Iyengar
Lau, 2015 BP, ERF, GH, MH, PF, 

PRF, SF, VT, PCS, MCS
RCT SF-36 52.44 Both Yes 12 Iyengar 

Lindahl, 2016 MCS, PCS Pre-Post SF-12 66.5 Both No 7 Hatha
Martin, 2014 BP, ERF, GH, MH, PF, 

PRF, SF, VT, PCS, MCS
Pre-Post SF-36 41 Both No 12 Vinyasa 

Moonaz, 2015 BP, ERF, GH, MH, PF, 
PRF, SF, VT, PCS, MCS

RCT SF-36 49.2 Both Yes 8 Hatha

Nickolson, 2014 BP, ERF, GH, MH, PF, 
PRF, SF, VT, PCS, MCS

RCT SF-36 66 Both No 12 Non-Specific

Phoosuwan, 2009 BP, ERF, GH, MH, PF, 
PRF, SF, VT

RCT SF-36 54.32 Female No 12 Weight Bearing

Ratcliff, 2016 MCS, PCS RCT SF-36 52.4 Female Yes 6 Non-Specific
Sareen, 2007 BP, ERF, GH, MH, PF, 

PRF, SF, VT
RCT SF-36 50 Both Yes 12 Iyengar

Sharma, 2015 MCS, PCS RCT SF-36 62.8 Both Yes 12 Hatha
Smith, 2007 BP, ERF, GH, MH, PF, 

PRF, SF, VT
RCT SF-36 44 Both No 10 Hatha

Telles, 2012 MCS, PCS RCT SF-12 33 Both No 1 Non-Specific
Tsai, 2016 BP, ERF, GH, MH, PF, 

PRF, SF, VT
Pre-Post SF-36 34 Female No 12 Non-Specific

Wahlstrom, 2016 MCS, PCS RCT SF-36 64 Both Yes 12 Non-Specific

BP, Bodily Pain; ERF, Emotional Role Functioning; GH, General Health; MH, Mental Health; PF, Physical Functioning; PRF, Physical Role Functioning; 
RCT, Randomized Control; SF, Social Functioning; VT, Vitality; MCS, Mental Component Score; PCS, Physical Component Score.
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few factors showed significant Q statistics, indicating moder-
ating effects. Namely, yoga type moderated the effect of yoga 
intervention on the MCS (p=.021), with Hatha yielding the 

greatest effects (ES=1.63, 0.61-2.65). As well, SF-36/12 form 
showed a significant moderating effect on VT (p=.026), with 
the SF-36 producing a significant effect (ES=0.50, 0.23-0.77) 
and the SF-12 producing no effect (ES=0.03, -0.29-0.35). For 
the continuous moderator analysis, length of yoga interven-
tion significantly moderated MH (ES=0.03, 0.01-0.06) and 
VT (ES=0.06, 0.03-0.10) dimensions.

Table 4 displays similar random effects moderator anal-
yses for the PCS and physical health dimensions. Only two 
factors showed significant Q statistics, both on the PRF di-
mension. Namely, for the gender analysis, studies with both 
sexes showed that yoga intervention significantly (p=.004) 
affected PRF (ES=0.37, 0.22-0.52) and had no effect in stud-
ies with females only (ES=0.00, -0.20-0.20). As well, SF-
36/12 form showed a significant moderating effect on PRF 
(p=.028), with the SF-36 producing a relatively smaller effect 
(ES=0.28, 0.13-0.44) as compared to the SF-12 (ES=0.69, 
0.36-1.01).

The sensitivity analysis, in whole, showed little to no bias 
in mean effect size estimates. Egger’s regression test for fun-
nel plot asymmetry showed only one significant Z statistic 
(p<.001), which was for the MCS. However, the trim-and-fill 
analysis for the MCS, after imputing four effect sizes, re-es-
timated an effect that remained significant (ES=0.44, 0.24-

Figure 2. Forest plot of MCS effect sizes and random effects (RE) pooled 
estimate.

Figure 3. Forest plots of effect sizes and random effects (RE) pooled estimates across mental health dimensions.



Exercise Medicine  |  6 

Exercise Medicine 2017; 1:5 | https://doi.org/10.26644/em.2017.005

0.63). The leave-one-out analysis, as well, indicated robust 
findings. All lower-bound effect sizes remained significant, 
with the lowest lower-bound effect seen for the ERF dimen-

sion (ES=0.25, 0.11-0.39).

DISCUSSION

The purpose of this research was to perform a systematic 
review and meta-analysis of published studies from peer-re-
viewed journals that examined the effects of yoga interven-
tion on measures of HRQOL assessed by the gold-standard 
SF-36/12 instruments. The primary aim was to evaluate the 
extent to which yoga intervention affects SF-36/12 meas-
ures. Results clearly showed that yoga has a positive effect 
on HRQOL as measured by the SF-36/12. These results were 
consistent across both mental and physical health domains. 
Using the previously mentioned strength effect size thresh-
olds of .2 for small, .5 for medium, and .8 for large, results 
here support small- to medium-sized HRQOL effects from 
yoga. These effects remained robust after controlling for 
both selection bias and any specific study’s influence on the 
meta-analyses. 

Results of this research are also consistent with other me-
ta-analyses examining yoga’s effect on HRQOL. One such 
meta-analysis indicated that yoga improved psychological 
health in cancer patients more so than control [22]. Howev-
er, that analysis was limited to a single measure of HRQOL 

Figure 4. Forest plot of PCS effect sizes and random effects (RE) pooled 
estimate.estimates across mental health dimensions.

Figure 5. Forest plots of effect sizes and random effects (RE) pooled estimates across physical health dimensions.
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as well as limited to a specific study population. Another me-
ta-analysis, examining yoga’s effect on the two SF-36 compo-
nent scores, showed positive effects in favor of yoga for both 
measures [70]. However, that systematic review was limited 
to studies published no later than 2010 and was also limited 
to the two component scores only. A final, and more recent 
meta-analysis, examined yoga’s pooled effects on HRQOL 
among women with breast cancer [24]. Although an overall 
yoga and HRQOL effect was noted in this study, final results 

were mixed due to positive effects seen by the control over 
yoga on physical health.

The secondary aim of this study was to determine the 
extent to which study-level factors and covariates explained 
heterogeneity across yoga intervention effect sizes. Despite 
clear heterogeneity, as shown by significant tests of homoge-
neity (Q statistics), these results were unable to explain such 
variance. This may be due in part to the imprecise nature 
of study-level data extracted from articles over that of more 

Table 2. Summary results and variance components across SF-36/12 component scores and dimensions.
HRQOL measure N ES 95% CI τ2 I2 Q
Mental
     MCS 24 .56 .39, .73 .12 78.0 104.6
     ERF 17 .30 .14, .46 .08 76.4 67.8
     MH 17 .44 .27, .60 .08 75.1 64.4
     VT 18 .47 .22, .73 .27 90.4 176.7
     SF 16 .40 .25, .56 .06 71.4 52.5
Physical
     PCS 23 .28 .13, .44 .09 73.3 82.5
     BP 17 .41 .23, .58 .09 77.4 70.6
     GH 19 .28 .17, .40 .03 54.7 39.7
     PRF 16 .31 .16, .46 .06 69.3 48.9
     PF   18 .34 .23, .44 .01 35.4 26.3
Q statistics (with N-1 df) test for heterogeneity. All Q p-values were significant at p<.001. τ2 represents variance components. I2 represents percent of 
heterogeneity.

Table 3. Effect size by moderator for the SF-36/12 MCS and mental health dimensions.
Moderator ESMCS 95% CI   ESMH 95% CI   ESSF 95% CI   ESERF 95% CI   ESVT 95% CI
Designa

     PP .57 .31, .83 .43 .06, .80 .38 .00, .76 .36 -.01, .72 .54 .15, 1.23
     RCT .57 .33, .81 .38 .26, .49 .39 .25, .53 .26 .11, .41 .36 .24, .49
     p .981 .801 .949 .636 .614
Gendera

     Female 1.23 .44, 2.02 .34 -.05, .74 .26 -.036, .89 .11 -.41, .63 .52 -.18, 1.21
     Male .37 .09, .65 NA NA NA NA NA NA NA NA
     Both .49 .32, .66 .45 .27, .64 .43 .27, .59 .32 .15, .49 .47 .18, .75
     p .133 .621 .608 .441 .896
Diseaseda

     Yes .54 .33, .74 .38 .26, .51 .41 .25, .57 .27 .14, .39 .35 .23, .46
     No .61 .29, .94 .45 .13, .78 .38 .09, .67 .36 .01, .71 .61 00, 1.21
     p .687 .688 .851 .626 .406
Yogaa

     Hatha 1.63 .61, 2.65 .71 .21, 1.22 .43 -.01, .88 .29 -.20, .78 .79 -.29, 1.86
     Iyengar .21 -.09, .50 .36 .15, .58 .48 .17, .78 .15 -.11, .40 .36 .21, .52
     Other .46 .34, .59 .32 .20, .44 .33 .17, .49 .37 .17, .57 .35 .13, .56
     p .021 .325 .658 .393 .732

Forma

     SF-36 .46 .24, .68 .45 .28, .63 .39 .22, .55 .30 .12, .47 .50 .233, .77
     SF-12 .76 .45, 1.07 .24 -.08, .55 .64 .32, .97 .37 .05, .69 .03 -.29, .35
     p .126 .249 .169 .687 .026

Lengthb .02 -.02, .06 .03 .01, .06 .01 -.02, .04 .02 -.01, .06 .06 .03, .10
     p .290 .003 .450 .150 .001

Ageb -.01 -.03, .01 -.01 -.02, .01 .00 -.02, .01 .00 -.01, .02 -.01 -.03, .02
     p   .259     .570     .670     .810     .535  
All moderator analyses were performed using random effects models with non-pooled variances (tau-squared). aThese moderators are treated as cate-
gorical with group-specific mean effect sizes reported. bThese moderators are treated as continuous with meta-regression coefficients reported. p-values 
in bold are significant at p<.05. NA indicates no studies contributing to that group.
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precise individual-level data. 
This research has limitations that should be considered 

along with its implications. First, and primary, is the ina-
bility of the researchers in all included studies to “blind” 
yoga participants to their intervention treatment. With yoga 
intervention participants aware of their treatment, there is 
no way to remove subject-expectations as a potential threat 
to internal validity [71]. That is, there is no way to rule out 

the possibility that yoga participants responded more fa-
vorably to follow-up SF-36/12 assessments merely because 
they knew they were receiving yoga treatment. Second, there 
were no unpublished or non-peer-reviewed studies includ-
ed in this systematic review. Excluding these studies are 
thought to lead to publication bias and in turn cause asym-
metric funnel plots [72]. Publication bias was, however, not 
found to be an issue in this meta-analysis. Moreover, studies 

Table 4. Effect size by moderator for the SF-36/12 PCS and physical health dimensions.
Moderator ESPCS 95% CI   ESBP 95% CI   ESGH 95% CI   ESPRF 95% CI   ESPF 95% CI
Designa

     PP .23 -.08, .54 .30 -.07, .66 .22 -.03, .48 .20 -.24, .64 .24 .02, .45
     RCT .32 .17, .46 .44 .24, .65 .30 .18, .42 .34 .20, .47 .37 .27, .47
     p .624 .481 .592 .571 .265
Gendera

     Female .24 -.14, .61 .33 .08, .59 .34 -.05, .73 .00 -.20, .20 .29 .09, .49
     Male .03 -.25, .29 NA NA NA NA NA NA NA NA
     Both .32 .14, .49 .42 .21, .64 .29 .17, .41 .37 .22, .52 .34 .22, .45
     p .203 .584 .808 .004 .685
Diseaseda

     Yes .31 .16, .47 .45 .23, .67 .32 .23, .42 .37 .21, .52 .40 .30, .50
     No .15 -.20, .50 .34 .03, .65 .22 -.04, .48 .21 -.10, .53 .20 -.01, .42
     p .406 .559 .486 .395 .107
Yogaa

     Hatha .87 .06, 1.69 .37 -.44, 1.17 .21 -.16, .58 .37 .00, .74 .30 -.19, .80
     Iyengar .32 .12, .52 .49 .22, .77 .38 .24, .52 .32 .12, .52 .38 .20, .56
     Other .20 .05, .36 .33 .10, .56 .23 .06, .40 .26 .04, .48 .29 .19, .40
     p .217 .666 .348 .857 .723
Forma

     SF-36 .29 .05, .53 .41 .22, .60 .29 .17, .41 .28 .13, .44 .32 .22, .43
     SF-12 .29 .13, .44 .37 .05, .69 .14 -.17, .46 .69 .36, 1.01 .53 .21, .85
     p .979 .837 .393 .028 .231
Lengthb .01 -.02, .03 .02 -.01, .05 .01 -.01, .03 .01 -.02, .04 .01 -.03, .03
     p .709 .177 .320 .615 .352
Ageb -.01 -.03, .00 -.01 -.03, .01 .00 -.01, .01 .00 -.01, .01 -.01 -.02, .00
     p   .058     .502     .820     .989     .154  
All moderator analyses were performed using random effects models with non-pooled variances (tau-squared). aThese moderators are treated as cate-
gorical with group-specific mean effect sizes reported. bThese moderators are treated as continuous with meta-regression coefficients reported. p-values 
in bold are significant at p<.05. NA indicates no studies contributing to that group.

Table 5. Sensitivity analysis of effect sizes across SF-36/12 component scores and dimensions.
    Asymmetrya   Trim-and-fillb   Leave-one-outc

HRQOL measure Z p   #d ESe 95% CI   ESL
f 95% CI   ESH

g 95% CI
Mental
     MCSh 3.48 <.001 4 .44 .24, .63 .49 .35, .64 .59 .42, .76
     ERF 1.42 .157 4 .19 .01, .38 .25 .11, .39 .33 .17, .49
     MH 0.98 .328 6 .30 .11, .49 .35 .24, .45 .46 .30, .63
     VT 0.70 .484 0 .47 .22, .73 .33 .21, .45 .51 .24, .78
     SF 0.59 .556 0 .41 .25, .56 .37 .22, .52 .44 .29, .59
Physical
     PCS 0.49 .624 0 .28 .13, .44 .26 .10, .41 .32 .17, .47
     BP 1.55 .120 0 .41 .24, .58 .35 .19, .50 .44 .27, .62
     GH 0.73 .468 2 .25 .14, .37 .25 .14, .37 .31 .20, .42
     PRF -0.30 .763 0 .31 .16, .46 .27 .14, .41 .35 .20, .49
     PF   -0.92 .359   5 .43 .31, .54   .31 .21, .41   .36 .26, .46
aEgger's regression models for testing funnel plot asymmetry. Trim-and-fill method for estimating the number of effect sizes required to show a symmet-
ric funnel plot. cLeave-one-out analysis re-estimating the effect sizes once for each study deleted. dNumber of effect sizes needed to balance the funnel 
plot. eEstimated mean effect size with imputed study effect sizes needed to balance funnel plot. fLowest ES seen from leave-one-out analysis. gHighest 
effect size seen from leave-one-out analysis. hTest of asymmetry was nonsignificant (Z=1.68, p=.092) with Kinser, 2014 omitted.
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that are unpublished are more likely to be of low methodo-
logical quality and therefore less useful in terms of unbiased 
generalizations [73]. A last limitation of this research was 
the imprecise measurement of yoga treatment. At best, stud-
ies included in this meta-analysis reported yoga interven-
tion type (e.g., Hatha), duration (i.e., 30 minutes) and length 
(i.e., 4 weeks). This type of intervention reporting does not 
allow for a precise yoga dose measurement. It is of stand-
ard practice that physical activity interventions use stringent 
measurement protocols so as to properly evaluate the effects 
due to specific doses of activity [74].

There are many strengths, however, associated with this 
research that are worth mentioning. First, to date, there 
are no PubMed published studies that have meta-analyz-
ed the effects of yoga intervention on HRQOL specifically 
assessed by the SF-36/12 set of instruments. This feature 
adds strength to this research because the SF-36/12 tools 
are widely known, extensively used, and possess strong psy-
chometric properties [75]. Results from this meta-analysis, 
showing clear evidence in support of yoga’s positive effect 
on HRQOL, therefore, have the added value of strong in-
ternal validity due to the use of a gold-standard assessment. 
A second strength of this study is that it included the anal-
ysis of ten (10) different HRQOL measures, representing 
both mental and physical health domains. Since all ten (10) 
measures showed positive mean effect sizes, results from this 
meta-analysis have the added assurance of robust generali-
zations.

CONCLUSIONS

In conclusion, this study performed a systematic re-
view that resulted in the meta-analysis of 185 effect sizes, 
extracted from 34 published studies, representing ten (10) 
different SF-36/12 measures of HRQOL. The meta-analytic 
evidence clearly supports the small-to-medium positive ef-
fects of yoga on HRQOL. These effects remained consistent 
after controlling for various forms of bias. It is suggested that 
yoga interventions include more precise yoga dosage meas-
urement, as this may in part explain differences in the effects 
seen.
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