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INTRODUCTION

Although inconclusive, there is suggestive evidence that yoga, 
via its physical activity engagement and stress management 
ability, may play an important role in influencing various health 
outcomes such as hypertension [1]. There is also some empirical 
suggestion that yoga participation may positively influence the 
overall health-related quality of life (HRQOL) [2]. However, 
these studies come from relatively small, convenience-based 
samples. Thus, the purpose of this brief study was to examine 
the association of yoga participation on HRQOL among a 
national sample of the U.S. adults.

METHODS

Design and Participants

The present study includes data from the 2001 to 2006 National 
Health and Nutrition Examination Survey (only cycles at the 
time of this writing with yoga and HRQOL participation data). 
Analyzes are based on data from 14,455 adults (18-85 years) who 
provided complete data for the study variables.

The NHANES is an ongoing survey conducted by the Centers for 
Disease Control and Prevention that uses a representative sample 
of non-institutionalized United States civilians selected by a 
complex, multistage, stratified, clustered probability design. The 

multistage design consists of 4 stages including the identification of 
counties, segments (city blocks), random selection of households 
within the segments, and random selection of individuals within 
the households. Procedures were approved by the National Center 
for Health Statistics review board. Consent was obtained from 
all participants prior to data collection. Further information on 
NHANES methodology and data collection are available on the 
NHANES website (http://www.cdc.gov/nchs/nhanes.htm).

Measurement of Yoga

Participants were asked if they engaged in self-perceived 
moderate or vigorous-intensity yoga (lasting at least 10 min in 
duration) in the past 30 days. Among those participating in yoga, 
they were asked to report the number of times they engaged in 
yoga in the past 30 days and the average duration each time.

Measurement of HRQOL

The CDC HRQOL measure was assessed from 4 questions 
including 1 question about self-rated health status and 3 about 
the number of unhealthy days during the past 30 days:
1. “Would you say that in general your health is excellent, very 

good, good, fair, or poor?”
2. “Now thinking about your physical health, which includes 

physical illness and injury, how many days during the past 
30 days was your physical health not good?”
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3. “Now thinking about your mental health, which includes 
stress, depression, and problems with emotions, how many 
days during the past 30 days was your mental health not 
good?”

4. “During the past 30 days, approximately how many days did 
poor physical or mental health keep you from doing usual 
activities, such as self-care, work, or recreation?”

The 4 CDC HRQOL items were categorized according to CDC’s 
recommendations, which included question 1 dichotomized as 
good/excellent health (coded as 0) or poor/fair health (coded 
as 1). The latter 3 items were dichotomized as 14 or more days 
(coded as 1) and less than 14 days (coded as 0).

Thus, the recoded 4 HRQOL items ranged from 0 to 1. An 
overall HRQOL score was created by summing the responses 
from each of the 4 individual items (range: 0-4), with higher 
HRQOL scores indicating a worse quality of life. The HRQOL-4 
that we used was developed by the CDC and has undergone 
extensive reliability and validity testing and has demonstrated 
adequate psychometric properties [3-7].

Analysis

Statistical analyzes were performed via procedures from survey 
data using Stata (v.12). To account for oversampling, non-
response, non-coverage, and to provide nationally representative 
estimates, analyzes included the use of survey sample weights, 
clustering, and primary sampling units. Multivariable ordinal 
regression was used to examine the association of yoga on 
HRQOL. Covariates included age (continuous; years), gender, 
race-ethnicity (Mexican American, non-Hispanic white, non-
Hispanic black, and other), total physical activity (continuous; 
MET-min-month), and body mass index (continuous; kg/m2).

RESULTS

Among the 14,455 participants, the mean age was 44.8 years 
(standard error [SE]=0.37); mean MET-min-month of 
physical activity was 4917.6 (SE=147.8); mean HRQOL was 
0.41 (SE=0.01); mean body mass index was 28.2 (SE=0.11); 
51.3% were female; 72.5% were non-Hispanic white; and 2.1% 
engaged in yoga (n = 218). The weighted mean (SE) number 
of times engaging in yoga in the past 30 days was 9.1 (0.7), 
with the unweighted mean duration being 45.8 min (1.7). 
Characteristics of the study variables stratified by participation 
in yoga are shown in Table 1.

After adjustments, in the entire sample (n = 14,455), 
yoga participation was not associated with better HRQOL 
(βadjusted = –0.17; 95% CI: –0.60-0.24; P = 0.40). When stratified 
by those above the mean age (≥ 45 years; Ntotal = 7,072; 
Nyoga = 67), yoga participation was associated with better 
HRQOL (βadjusted = –0.69; 95% CI: –1.29-0.09; P = 0.02). 
Further, analyzes stratified the 4-point HRQOL variable into 
worse and better HRQOL, with worse HRQOL being those with 
an HRQOL score ≥ 1 (75th%) and those with better HRQOL 
having a score of 0. In this multivariable logistic regression 

analysis, those 45+ years of age who engaged in yoga had a 47% 
reduced odds (OR = 0.53; P = 0.05) of having worse HRQOL.

DISCUSSION

The findings of this short report provide some suggestive 
evidence that yoga participation, particularly among middle-age 
and older adults whom due to their older age may be at greater 
risk for morbidity incidence, may result in better HRQOL. 
Although this finding is in partial support of other studies [2], 
these results should be interpreted within the context of the 
study limitations. Although the present sample is inclusive of 
a national population, few participants reported engaging in 
yoga of moderate or higher intensity (lower intensity yoga not 
evaluated in the survey). Another limitation is the cross-sectional 
design, rendering temporal sequence not possible. In addition, 
the type and quality of yoga performed was not evaluated in 
this study. Finally, common in epidemiological research, there 
is always the possibility of residual confounding. Future work 
employing a larger sample of yoga participants is needed to 
confirm these findings before strong conclusions can be made 
regarding the potential beneficial effects of yoga on HRQOL.

ACKNOWLEDGMENTS

No conflict of interest is disclosed, and no funding was used to 
prepare this manuscript.

REFERENCES

1. Awdish R, Small B, Cajigas H. Development of a modified yoga 
program for pulmonary hypertension: A case series. Altern Ther 
Health Med 2015;21:48-52.

2. Patel NK, Newstead AH, Ferrer RL. The effects of yoga on physical 
functioning and health related quality of life in older adults: A 
systematic review and meta-analysis. J Altern Complement Med 
2012;18:902-17.

3. Jiang Y, Hesser JE. Using item response theory to analyze the 
relationship between health-related quality of life and health risk 
factors. Prev Chronic Dis 2009;6:A30.

4. Horner-Johnson W, Krahn G, Andresen E, Hall T; Rehabilitation 
Research and Training Center Expert Panel on Health Status 
Measurement. Developing summary scores of health-related 
quality of life for a population-based survey. Public Health Rep 
2009;124:103-10.

5. Hays RD, Bjorner JB, Revicki DA, Spritzer KL, Cella D. Development of 
physical and mental health summary scores from the patient-reported 
outcomes measurement information system (PROMIS) global items. 

Table 1: Characteristics (mean/proportion [95% CI]) of the 
study participants (n=14,455)
Variable Not engaging in 

yoga (n=14,237)
Engaging in 

yoga (n=218)

Age, mean years 45.0 (44.1-45.7) 38.8 (36.8-40.8)
Female, % 50.6 83.4
White, % 72.3 85.1
Body mass index, 
mean kg/m2

28.2 (28.0-28.5) 24.8 (24.1-25.5)

MET-min-month, 
mean

4828.9 (4529.9-5127.8) 9121.0 (7680.0-10561.9)

HRQOL, mean 0.41 (0.39-0.44) 0.23 (0.15-0.32)

HRQOL: Health-related quality of life, CI: Confidence interval



Loprinzi: Yoga and quality of life

94 J Behav Health ● 2016 ● Vol 5 ● Issu 2

Qual Life Res 2009;18:873-80.
6. Mielenz T, Jackson E, Currey S, DeVellis R, Callahan LF. Psychometric 

properties of the centers for disease control and prevention health-
related quality of life (CDC HRQOL) items in adults with arthritis. 
Health Qual Life Outcomes 2006;4:66.

7. Linden W, Yi D, Barroetavena MC, MacKenzie R, Doll R. Development 
and validation of a psychosocial screening instrument for cancer. 
Health Qual Life Outcomes 2005;3:54.

© SAGEYA. This is an open access article licensed under the terms 
of the Creative Commons Attribution Non-Commercial License 
(http://creativecommons.org/licenses/by-nc/3.0/) which permits unrestricted, 
noncommercial use, distribution and reproduction in any medium, provided 
the work is properly cited.

Source of Support: Nil, Confl ict of Interest: None declared.



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


