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Abstract

Objective—To examine associations between participating in mind-body activities (yoga/Pilates)
and body dissatisfaction and disordered eating (unhealthy and extreme weight control practices
and binge eating) in a population-based sample of young adults.

Method—The sample included 1030 young men and 1257 young women (mean age: 25.3 years,
SD=1.7) who participated in Project EAT-III (Eating and Activity in Teens and Young Adults).

Results—Among women, disordered eating was prevalent in yoga/Pilates participants and non-
participants, with no differences between the groups. Men participating in yoga/Pilates were more
likely to use extreme weight control behaviors (18.6% vs. 6.8%, p=.006) and binge eating (11.6%
vs. 4.2%, p=.023), and marginally more likely to use unhealthy weight control behaviors (49.1%
vs. 34.5%; p=.053), than non-participants after adjusting for sociodemographics, weight status,
and overall physical activity.

Discussion—Findings suggest the importance of helping yoga/Pilates instructors recognize that
their students may be at risk for disordered eating.

Physical activity incorporating both the mind and body, such as yoga or Pilates, has gained
popularity within the United States during recent decades (1-8) Various psychological,
behavioral, and physical benefits are commonly attributed to the practices of mind-body
activities (3,9-16). Many eating disorder treatment programs now include mind-body
activities (17,18) and some small studies suggest that participation in such activities can be
helpful in alleviating eating and weight-related concerns (19-21). However, little is known
about young adults in the general population who practice mind-body activities and their
risk for eating disorders. On the one hand, this group might be expected to be more
accepting of their bodies and less likely to engage in disordered eating practices, such as
unhealthy weight control and binge eating behaviors, given that an important tenet of mind-
body practice is to be in touch with oneself and be more self-accepting. On the other hand,
individuals with body dissatisfaction and those engaging in disordered eating may be
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Methods

attracted to mind-body activities either to help themselves with these issues or as a form of
weight management.

Given the popularity of mind-body activities, the high prevalence of body dissatisfaction and
disordered eating behaviors, and the potential for mind-body activities to help with body
dissatisfaction and disordered eating behaviors (22), it is important to explore their potential
links. If individuals engaging in mind-body activities report body dissatisfaction and
disordered eating behaviors, such mind-body classes may offer a venue for messages and
activities aimed at the prevention of these risk factors for eating disorders. Thus, the current
study examines associations between engaging in yoga and Pilates mind-body activities and
body dissatisfaction, unhealthy and extreme weight control behaviors, and binge eating in a
population-based sample of young adults.

Sample and Study Design

Data for this cross-sectional analysis were drawn from Project EAT-I11 (Eating and Activity
in Teens and Young Adults), the third wave of a population-based study designed to
examine dietary intake, physical activity, weight control behaviors, weight status, and
factors associated with these outcomes among young adults. The sample for the current
study included 1030 men and 1257 women; about 30% were in early young adulthood
(mean age: 23.1+0.7 years) and about 70% were in middle young adulthood (mean age:
26.3+0.9 years). All study protocols were approved by the University of Minnesota’s
Institutional Review Board Human Subjects Committee.

At the original assessment (1998-1999), 4,746 junior and senior high school students from
31 public schools in the Minneapolis/St. Paul metropolitan area completed surveys and
anthropometric measures (22,23). Ten years later (2008-2009), participants were mailed
letters inviting them to complete online or paper versions of the Project EAT-III survey and
a food frequency questionnaire and were offered 50 dollars for survey completion. Complete
follow-up survey data were collected from 66.4% of those for whom correct contact
information was available, representing 48.2% of the original cohort, for a final sample of
2287 young adults. Statistical adjustments were made to account for attrition (described in
statistical analysis section, below). The final weighted sample was 48.4% white, 18.6%
African American, 5.9% Hispanic, 19.6% Asian, 3.3% Native American, and 4.3% mixed or
other race/ethnicity and was well-distributed across five levels of socioeconomic status
(SES).

Survey Development and Measures

The Project EAT survey used in previous study waves was modified to increase the
relevance of items for young adults (24). Additionally, a greater focus was placed on
physical activity in Project EAT-111 than in previous waves and questions on specific
activities (e.g. yoga/Pilates) were added to the survey. The revised survey was pre-tested by
27 young adults in focus groups and test-retest reliability over a 1-3 week period was
examined in a sample of 66 young adults.

Participation in yoga or Pilates was assessed using a modified version of the Seasonal
Physical Activity Questionnaire from the Growing Up Today Study (25). Participants were
first asked to report if they had done yoga or Pilates during the past year (yes/no). If they
responded yes, they were also asked to recall the typical amount of time per week spent
doing yoga or Pilates, within each season over the past year, (None/Zero, Less than % hour,
Y hour - less than 2 hours, 2-3 hours, 4-6 hours, 7-9 hours, 10+ hours). Each response was
assigned a midpoint value (e.g. 2-3 hours = 2.5 hours), in order to create an average score
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reflecting hours of participation per week during the year (Test-retest r=0.65). For analyses,
this score was used to categorize young adults according to whether they reported doing
yoga or Pilates 1) at least half-hour per week or 2) less than a half-hour per week.

Body dissatisfaction was assessed with a modified version of the Body Shape Satisfaction
Scale (26). Young adults were asked to report their satisfaction with 13 different body parts
(e.g., height, weight, stomach and hips) using five Likert response categories that ranged
from very dissatisfied (1) to very satisfied (5). Responses to these items were summed to
determine an overall body satisfaction score (Cronbach's a=0.93; Test-retest r=0.89); those
with scores in the lowest tertile of the distribution were considered to have body
dissatisfaction and were compared to all other respondents.

Unhealthy and extreme weight control behaviors were assessed with the question: “Have
you done any of the following things in order to lose weight or keep from gaining weight
during the past year?” (yes/no for each method). Responses categorized as unhealthy weight
control behaviors included 1) fasted, 2) ate very little food, 3) used a food substitute (powder
or a special drink), 4) skipped meals, and 5) smoked more cigarettes. Those reporting the
use of one or more unhealthy weight control behaviors were coded as using unhealthy
weight control behaviors (Test-retest agreement = 83%). Extreme weight control behaviors
included 1) took diet pills, 2) made myself vomit, 3) used laxatives, and 4) used diuretics.
Those reporting the use of one or more of these behaviors were coded as using extreme
weight control behaviors (Test-retest agreement = 97%).

Binge eating was assessed with the question: “In the past year, have you ever eaten so much
food in a short period of time that you would be embarrassed if others saw you (binge
eating)” (yes/no). If participants responded yes, they were asked, “During the times when
you ate this way, did you feel you couldn’t stop eating or control what or how much you
were eating” (yes/no). Those reporting yes to both of these questions were coded as
engaging in binge eating with loss of control. (Test-retest agreement = 92% [first question]
and 84% [second question]).

Weight status was assessed using self-reported height and weight, from which body mass
index (BMI, kg/m2) was calculated. Self-report of height and weight were validated in a
subsample of 63 male and 62 female participants in Project EAT-I11 for whom height and
weight measurements were completed by trained research staff. Results showed very high
correlations between self-reported BMI and measured BMI in males (r=0.95) and females
(r=0.98).

Total Physical Activity was assessed using questions adapted from the widely used Godin
Leisure-Time Exercise Questionnaire (27,28). Three survey items individually assessed
strenuous, moderate and mild activity, asking “In a usual week, how many hours do you
spend doing the following activities?” (Response options included: None, Less than ¥ hour,
% hour — 2 hours, 2 ¥ -4 hours, 4 %> —6 hours, 6+ hours). Strenuous activity was described
as activity during which the heart beats rapidly, moderate activity was described as not
exhausting and mild activity was described as an activity requiring little effort. Examples of
specific activities were given after each question. Similar to the yoga/Pilates variable, each
response was assigned a midpoint value and responses were then summed to compute total
weekly hours of physical activity (Test-retest r=0.80).

Statistical analysis

Logistic regression was used to test the hypothesis that yoga/Pilates involvement was
associated with disordered eating behaviors and body dissatisfaction. Three models were run
for each dependent variable. Model 1 only included the yoga/Pilates indicator with no other
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adjustment. Model 2 adjusted for demographic covariates (age group, race/ethnicity and
SES). Model 3 adjusted for these demographic variables plus BMI, which was lower among
yoga/Pilates participants than non-participants, and total hours of physical activity, which
was higher among yoga/Pilates participants than non-participants. Standardized probabilities
of each outcome were obtained based on the fitted logistic regression models using the
predicted probability associated with participation in yoga/Pilates for a person with average
values on the adjustment variables. All analyses were stratified by gender and were
performed in SAS 9.2.

Because attrition from the original Project EAT sample did not occur at random, in all
analyses, the data were weighted using the response propensity method (29). Response
propensities (i.e., the probability of responding to the EAT-III survey) were estimated using
a logistic regression of response to EAT-1I1 (yes/no) on a large number of predictor
variables available from the wave 1 survey. Weights were additionally calibrated so that the
weighted sample sizes used in analyses would accurately reflect the actual observed number
of males and females. The weighting method results in estimates representative of the
demographic make-up of the original Project EAT school-based sample, thereby allowing
results to be more fully generalizable to a population-based sample of young people.

Among study participants, 17.6% (n=221) of the young women and 5.2% (n=53) of the
young men reported an average of 30 minutes or more of yoga/Pilates per week. These
young adults were classified as yoga/Pilates participants in all further analyses. Among
yoga/Pilates participants, the average time spent in yoga or Pilates was 2.0 hours/week
(SD=1.4) for young women and 2.2 hours/week (SD=1.7) for young men.

Unhealthy weight control behaviors were reported by 55.2% (n=694) of young women and
by 33.1% (n=341) of young men. Extreme weight control behaviors were reported by 21.2%
(n=267) of young women and 7.8% (n=80) of young men. Binge eating with loss of control
was reported by 15.2% (n=190) of young women and 7.1% (n=72) of young men.

Young women who participated in yoga/Pilates were less likely to report body
dissatisfaction than non-participants (36.1% vs. 51.4%, p<.001; Table 1: Model 1). The
proportions of young women reporting unhealthy weight control behaviors, extreme weight
control behaviors and binge eating did not differ significantly by yoga/Pilates participation.
For example, the predicted probability of extreme weight control behaviors was 20.5% for
young women participating in yoga/Pilates and 21.4% for those not participating (p=.752).
These associations were unchanged after controlling for demographic characteristics (Table
1: Model 2). Upon further controlling for BMI and physical activity (Table 1: Model 3), all
associations between yoga/Pilates participation and the dependent variables were non-
significant among young women.

Among young men, a different pattern of associations was found. In unadjusted analyses,
the predicted probability of extreme weight control behaviors was significantly higher
among young men reporting yoga/Pilates participation (17.0%) vs. non-participants (7.4%,
p=.014; Table 2: Model 1). Associations were similar after adjusting for demographic
characteristics (Table 2, Model 2). After adjusting for BMI and total physical activity,
associations were strengthened; yoga/Pilates participants had a higher adjusted probability
of using extreme weight control behaviors (18.6% vs 6.8%, p=.006) and binge eating
(11.6% vs. 4.2%, p=.023), and marginally higher adjusted probability of using unhealthy
weight control (49.1% vs. 34.5%; p=.053), compared to those not involved in yoga/Pilates
(Table 2: Model 3).
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DISCUSSION

Findings from the current study indicate that a substantial number of young adults within the
general population practice yoga or Pilates mind-body activities on a regular basis,
particularly young women. Findings further show that young adults in a population-based
sample who engage in these mind-body activities are not protected from engaging in
disordered eating behaviors. Rather, our findings suggest that young adults participating in
these activities are at equal or higher risk for these behaviors. Among young women,
disordered eating behaviors were prevalent among those engaging and not engaging in yoga
or Pilates, with no differences between the groups. Young men engaging in yoga or Pilates
were found to be at increased risk for unhealthy weight control behaviors, extreme weight
control behaviors, and binge eating behaviors as compared to non-participants, in analyses
adjusting for sociodemographic characteristics, weight status, and overall level of physical
activity. Findings suggest the importance of helping yoga and Pilates instructors recognize
that students participating in their classes may be engaging in disordered eating behaviors
and providing training on how to help their students feel good in their bodies and avoid
disordered eating behaviors. Given that mind-body classes already offer a framework for
helping students be in touch with their bodies in a healthy way, these classes may provide a
venue for the prevention and early recognition of eating disorder symptoms.

The population-based nature of the study sample allows for greater generalizability than
previous studies, which have tended to use smaller convenience samples to examine mind-
body activities and disordered eating (19,21). Furthermore, the current study examined
associations between yoga/Pilates and disordered eating independent of current weight
status and involvement in other physical activities. However, study limitations include the
cross-sectional nature of the study, the use of self-reported measures, our inability to
separate out yoga from Pilates as they were assessed together, and the lack of information on
types of practices or locations (e.g., yoga studios as compared to fitness centers). Given the
popularity of yoga and Pilates, the high prevalence of individuals displaying body
dissatisfaction and engaging in disordered eating behaviors in the current study, and the
physical and psychological benefits found to be associated with these mind-body practices
in smaller intervention studies (13,16,30-33), further study is warranted.

Acknowledgments

The project described was supported by Grant Number RO1HL084064 from the National Heart, Lung, and Blood
Institute. The content is solely the responsibility of the authors and does not necessarily represent the official views
of the National Hearth, Lung, and Blood Institute or the National Institutes of Health.

References
1. Garfinkel M, Schumacher HR Jr. Yoga. Rheum Dis Clin North Am 2000;26(1):125-132. [PubMed:
10680200]
2. Chandler K. The emerging field of yoga therapy. Hawaii Med J 2001;60(11):286-287. [PubMed:
11797492]

3. Sorosky S, Stilp S, Akuthota V. Yoga and pilates in the management of low back pain. Curr Rev
Musculoskelet Med 2008;1(1):39-47. [PubMed: 19468897]

4. Saper RB, Eisenberg DM, Davis RB, Culpepper L, Phillips RS. Prevalence and patterns of adult
yoga use in the United States: results of a national survey. Altern Ther Health Med 2004;10(2):44—
49. [PubMed: 15055093]

5. Barnes PM, Powell-Giner E, McFann K, Nahin RL. Complementary and alternative medicine use
among adults: United States. Seminars in Integrative Medicine 2004;2(2):54-71.

6. von Sperling de Souza M, Vieira CB. Who are the people looking for the Pilates method? Journal of
Bodywork and Movement Therapies 2006;10(4):328-334.

Int J Eat Disord. Author manuscript; available in PMC 2012 April 1.



1duasnuey Joyiny vd-HIN 1duasnuey Joyiny vd-HIN

1duasnuey Joyiny vd-HIN

Neumark-Sztainer et al.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.
20.

21.

22.

23.

24.

25.

26.

217.

28.
29.

30.

Page 6

. Chang Y. Grace under pressure: Ten years ago, 5,000 people did the exercise routine called Pilates.

The number is now 5 million in America Alone. But what is it exactly? Newsweek. 2000 February
28;

. Birdee GS, Legedza AT, Saper RB, Bertisch SM, Eisenberg DM, Phillips RS. Characteristics of

yoga users: Results of a national survey. J Gen Intern Med 2008;23(10):1653-1658. [PubMed:
18651193]

. Pilkington K, Kirkwood G, Rampes H, Richardson J. Yoga for depression: the research evidence. J

Affect Disord 2005;89(1-3):13-24. [PubMed: 16185770]

Lazos Guarracino J, Savino S, Edelstein S. Yoga participation is beneficial to obesity prevention,
hypertension control, and positive quality of life. Topics in Clinical Nutrition 2006;21(2):108-113.
Kirkwood G, Rampes H, Tuffrey V, Richardson J, Pilkington K. Yoga for anxiety: a systematic
review of the research evidence. Br J Sports Med 2005;39(12):884-891. [PubMed: 16306493]
Segal NA, Hein J, Basford JR. The effects of Pilates training on flexibility and body composition:
an observational study. Arch Phys Med Rehabil 2004;85(12):1977-1981. [PubMed: 15605336]
Bernardo LM. The effectiveness of Pilates training in healthy adults: An appraisal of the research
literature. Journal of Bodywork and Movement Therapies 2007;11(2):106-110.

Caldwell K, Harrison M, Adams M, Triplett NT. Effect of Pilates and taiji quan training on self-
efficacy, sleep quality, mood, and physical performance of college students. Journal of Bodywork
and Movement Therapies 2009;13(2):155-163. [PubMed: 19329051]

Markula P. "Tuning into one's self:" Foucault's technologies of the self and mindful fitness.
Sociology of Sport Journal 2004;21(3):302-321.

Daubenmier JJ. The relationship of yoga, body awareness, and body responsiveness to self-
objectification and disordered eating. Psychology of Women Quarterly 2005;29:207-219.
Stewart TM, Williamson DA. Multidisciplinary treatment of eating disorders--Part 2: Primary
goals and content of treatment. Behav Modif 2004;28(6):831-853. [PubMed: 15383688]

Costin, C. The Eating Disorders Sourcebook: A comprehensive guide to the causes, treatments,
and prevention of eating disorders. 3rd ed. McGraw-Hill; 2006.

Rani NJ, Rao PVK. Body awareness and yoga training. Percept Mot Skills 1994;79:1103-1106.
Dittman KA, Freedman MR. Body awareness, eating attitudes, and spiritual beliefs of women
practicing yoga. Eating Disorders 2009;17(4):273-292. [PubMed: 19548145]

Impett EA, Daubenmier JJ, Hirschman AL. Minding the body: Yoga, embodiment, and well-being.
Sexuality Research and Social Policy 2006;3(4):39-48.

Neumark-Sztainer D, Croll J, Story M, Hannan PJ, French S, Perry C. Ethnic/racial differences in
weight-related concerns and behaviors among adolescent girls and boys: Findings from Project
EAT. J Psychosom Res 2002;53:963-974. [PubMed: 12445586]

Neumark-Sztainer D, Story M, Hannan PJ, Croll J. Overweight status and eating patterns among
adolescents: Where do youth stand in comparison to the Healthy People 2010 Objectives? Am J
Public Health 2002;92(5):844-851. [PubMed: 11988458]

Larson NI, Neumark-Sztainer D, Story M, van den Berg P, Hannan PJ. Survey development for
assessing correlates of young adults' weight behavior. Under Review.

Rifas-Shiman SL, Gillman MW, Field AE, Frazier AL, Berkey CS, Tomeo CA, et al. Comparing
physical activity questionnaires for youth: Seasonal vs annual format. Am J Prev Med 2001;20(4):
282-285. [PubMed: 11331117]

Pingitore R, Spring B, Garfield D. Gender differences in body satisfaction. Obes Res 1997;5(5):
402-409. [PubMed: 9385613]

Godin G, Shephard RJ. A simple method to assess exercise behavior in the community. Canadian
Journal of Applied Sport Sciences 1985;10(3):141-146.

Godin Leisure-Time Exercise Questionnaire. Med Sci Sports Exerc 1997;29(6):S36-S38.

Little RJA. Survey nonresponse adjustments for estimates of means. International Statistical
Review 1986;54(2):139-157.

Altan L, Korkmaz N, Bingol U, Gunay B. Effect of pilates training on people with fibromyalgia
syndrome: a pilot study. Arch Phys Med Rehabil 2009;90(12):1983-1988. [PubMed: 19969158]

Int J Eat Disord. Author manuscript; available in PMC 2012 April 1.



1duasnuey Joyiny vd-HIN 1duasnuey Joyiny vd-HIN

1duasnuey Joyiny vd-HIN

Neumark-Sztainer et al. Page 7

31. Rydeard R, Leger A, Smith D. Pilates-based therapeutic exercise: effect on subjects with
nonspecific chronic low back pain and functional disability: a randomized controlled trial. J
Orthop Sports Phys Ther 2006;36(7):472-484. [PubMed: 16881464]

32. Johnson EG, Larsen A, Ozawa H, Wilson CA, Kennedy KL. The effects of Pilates-based exercise
on dynamic balance in healthy adults. Journal of Bodywork and Movement Therapies 2007;11(3):
238-242.

33. Sekendiz BB, Altun OO, Korkusuz F, Akin S. Effects of Pilates exercise on trunk strength,
endurance and flexibility in sedentary adult females. Journal of Bodywork and Movement
Therapies 2007;11(4):318-326.

Int J Eat Disord. Author manuscript; available in PMC 2012 April 1.



Page 8

Neumark-Sztainer et al.

Ananoe [eaisAyd Jo sinoy Apjeam pue ‘|INg ‘dnoub abe ‘S3S ‘aael Joj paisnipy i€ _%o_\,_u

dnoub sbe pue ‘s3S ‘adel Joy paisnipy :g _muo_\,_o
18po paxsnlpeun T 13PON

‘uoiredionued saje|1d/eBoA ssoloe sajgelien [013u0d aA10adsal
30 Aienba Bulwnsse sawo21no Jo suonododd Juasaidal (g pue g s|apolN) suonsodoid paisnipy “syuedionted-uou 90T pue siuedioied saye|id/eBfoA TZz uo paseq ase awodIno Yyoes Joy mco_togen_m

98’ L6V viT 009’ anfen-d
67T €0¢ L'vS 8¢y ON
apo
oY LT 219 8'6¢ ssA PEIPON
uonedionted
eBOA
e SLL v9¢ 200 anfea-d
9T L¢e 099 6'67 ON
9po
YT 9L 09 e sap OCIPPON
uonedionted
eBOA
114 sl yAZN 100> anjea-d
§'qT 7'1¢ 6'7S 7’19 ON
apo
SET S'0¢ 199 T9¢ SOA qF ISPON
uonedioned
efoA
% % % %
1043U02 104302
Bunes  ybram 1ybiam uonoeysiessIp
abulg swauax3  Ayyesyun Apog

e SasAjeue pajsnlpe pue paisnipeun :uonedionued saje|id/eboA Ag uswom npe BunoA ul Buijes palapiosip pue uonaeysiessip Apog

T alqel

NIH-PA Author Manuscript NIH-PA Author Manuscript NIH-PA Author Manuscript

Int J Eat Disord. Author manuscript; available in PMC 2012 April 1.



Page 9

Neumark-Sztainer et al.

Ananoe [eaisAyd 1e101 Jo sinoy Apjaam pue ‘|INg ‘dnosb abe ‘S3S ‘ael Joy paisnlpy i€ _%o_\,_u

dnoub sbe pue ‘s3S ‘adel Joy paisnipy :g _muo_\,_o
18po paxsnlpeun T 13PON

‘uolredioned sare|id/eBoA ssoloe sajgelieA [013U0d
annoadsal Jo Afenba Buiwinsse sawo21no jo suoniodoid Juasaidal (€ pue g sjapolN) suoniodoid paisnipy "siuedionued-uou /6 pue siuedionued saie|id/efoA €6 uo paseq aJe awodINo Ydes Joy mco_togen_m

€20 900° €50 1€6° anjea-d
4% 89 Sve 9'€C ON
apo
91T 981 T6v 622 soA  PEIPOW
uonedionted
eBOA
€L0’ 900° T e anjea-d
8V 'L L'vE 9ve ON
9po
zor  eel &Sy 98T sap OCIPPON
uonedionted
eBOA
445 10’ 9ce’ 09T anjea-d
89 vL 6'Ce 8'9¢ ON
apo
¢t 0.T ¥7'6€ 08T SOA qF ISPON
uonedioned
efoA
% % % %
1043U02 104302
Bunes  ybram 1ybiam uonoeysiessIp
abulg swauax3  Ayyesyun Apog

e SasAjeue pajsnlpe pue paisnipeun :uonedionued saje|id/eboA Ag usw npe BunoA ui Buijes palapiosip pue uonaeysiessip Apog

¢?olqel

NIH-PA Author Manuscript NIH-PA Author Manuscript NIH-PA Author Manuscript

Int J Eat Disord. Author manuscript; available in PMC 2012 April 1.



