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This article provides a review of literature both to identify the effects of yoga-based therapy on the
management of type 2 diabetes mellitus and to examine the social context of physical activity.
Findings from the review indicate that yoga has a positive short-term effect on multiple diabetesrelated outcomes; however, long-term effects of yoga therapy on diabetes management remain
unclear. The context of the social environment, including interpersonal relationships, community
characteristics, and discrimination, influences the adoption and maintenance of health behaviors such
as physical activity, including yoga practice. Further research is necessary to determine the extent
of this influence.

Keywords
discrimination; physical activity; social environment; type 2 diabetes mellitus; yoga
The prevalence of type 2 diabetes mellitus (also referred to as diabetes) is increasing
nationwide. From 1980 to 2005, prevalence of diabetes among the US population rose from
5.8 million to 14.7 million.1 Approximately 9.6% of Americans aged 20 years or older (a total
of 20.6 million people) have diabetes.2
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There are clear ethnic and racial disparities in the prevalence of diabetes and diabetes-related
complications. Rates of prevalence of diabetes among ethnic minorities older than 20 years are
as follows: 12.8% to 15.1% among American Indians/Alaskan natives, 13.3% among African
Americans, and 9.5% among Hispanic/Latino Americans; these rates contrast with the
prevalence of 8.7% among non-Hispanic Whites.3 Long-term complications such as blindness,
end-stage renal disease, and lower extremity amputation are much higher among ethnic
minorities than among non-Hispanic Whites with diabetes.4
Healthcare professionals and policy makers agree that reducing racial and ethnic disparities in
diabetes and other health-related outcomes is a national priority; however, debate persists about
root causes and taking appropriate action. Some argue that cultural practices are to blame,
although culture itself is often defined poorly, if at all.5 Others purport that a viable solution
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is the promotion of cultural competence among healthcare providers.6,7 Still others point to
the lack of practical interventions tested among individuals with diabetes, particularly for the
promotion of lifestyle changes in the form of physical activity (PA) and nutrition
recommendations.8,9 Given the increasing prevalence of diabetes, enduring health disparities,
dissatisfaction with conventional approaches, and growing public interest in complementary
and alternative medicine (CAM), researchers have begun to study the effects of various CAM
modalities on diabetes management.
The purpose of this review is 2-fold: (1) to probe the published research literature to identify
current understanding of yoga-based therapy as a CAM modality for diabetes management and
(2) to situate these findings in a broader context through a review of the social determinants
of health behavior and lifestyle change, particularly PA. The primary aim of this integrative
review is to examine key factors of the social environment that affect the practice of PA,
including yoga, among adults with or at risk for type 2 diabetes mellitus.

BACKGROUND AND SIGNIFICANCE
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To investigate the best means of improving health status among those with diabetes, researchers
have targeted specific health behaviors for lifestyle change, namely, nutrition and PA, in the
design of randomized clinical trials, measuring outcomes such as food intake, PA patterns,
changes in body habitus (decreased body mass index, weight, or waist circumference), and
improved glycemic control.10–15 Unfortunately, most of these studies do not address the
mechanisms for maintenance of lifestyle change, nor do the studies have data points beyond 1
year postintervention.
Further complicating the challenge to improve health status among those with diabetes, a
growing body of evidence suggests additional racial/ethnic disparities in the practice of dietary
behavior and PA.16 In particular, only 25% of African Americans aged 18 years or older engage
in consistent PA of moderate intensity in comparison with 35% of non-Hispanic Whites of the
same age.17
Yoga therapy, as applied in western culture, is an innovative form of PA and stress
management; this mind–body practice is a CAM modality that has become increasingly popular
in recent years.18,19 Among adults with diabetes, yoga therapy has been associated with
multiple benefits and few adverse effects.20 Yet, studies that investigate yoga therapy and its
outcomes rarely report data beyond 1 year postintervention, and few, if any, examine aspects
of the social environment that may contribute to yoga practice as a lifestyle to prevent or
minimize complications from diseases such as diabetes.
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Social conditions such as poverty, discrimination, socioeconomic status, and ecologic
resources influence the risk and trajectory of disease; yet, the focus of intervention is often
upon behavioral risk factors at the level of the individual.21 Examining the social determinants
of PA holds relevance for the advancement of science in the fields of public health, nursing,
and CAM modalities. Until the effects of the social environment are more clearly understood,
innovative programs to improve health will have limited effectiveness in real-world settings.
Indeed, randomized controlled trials that emphasize intervention efficacy to the exclusion of
intervention reach, adoption, and maintenance over time inevitably narrow the possibility of
research translation into practice.22

METHODS
This review focuses on published research articles indexed in the CINAHL, PubMed,
MEDLINE, Web of Science, and PsycINFO databases and relevant articles obtained through
the ancestry approach. Search criteria included research articles written in English, published
Fam Community Health. Author manuscript; available in PMC 2009 August 4.
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between 1985 and April 2007, and concerning studies conducted among adult humans. For the
first aim of the review (yoga-based therapy in diabetes management), the key words were
“yoga” and “diabetes mellitus.” For the second aim of the review (social determinants of PA),
the key words included “diabetes mellitus,” “physical activity,” “social support,” “social
environment,” “stigma,” “prejudice,” and “discrimination.”
Exclusion criteria included articles that were not written in English and those with a target
population of children, young adults, or pregnant women. Among the articles describing study
findings, those excluded were those with outcomes less than 6 months postintervention or those
lacking a focus on diabetes-related outcomes. After application of inclusion and exclusion
criteria, 73 articles were eligible for review. Additional articles were retrieved from the
reference lists of the eligible articles. Most of the articles included in the review were based
on research in the United States, although articles based on research in other countries were
included if they were written in English and pertained to the aim of the review.

YOGA THERAPY IN DIABETES MANAGEMENT
Although considered an ancient tradition in Indian culture, yoga therapy falls within the domain
of CAM in American society. Public interest in CAM continues to grow; consequently, it
behooves healthcare professionals to be informed and to engage their patients in open
discussion regarding CAM use.23,24
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According to a study drawn from analysis of the 2002 National Household Interview Survey,
24 persons with diabetes use CAM at rates of prevalence equal to those with-out diabetes.
Although this study is subject to self-report and recall bias, its findings are clinically important:
those with diabetes are more likely to practice prayer than those with-out diabetes, but they are
less likely to use herbs, consume vitamins, or practice yoga therapy.24
Current projections of undiagnosed diabetes are quite high, so true patterns of CAM use or
yoga practice among those with diabetes are difficult to abstract. One readily discernible trend,
however, is the increased experimentation with yoga practice in the United States in recent
years. In 2004, findings from a nationwide survey indicated that 7.5% of a nationally
representative sample had practiced yoga at some point in their lives, with almost 4% having
practiced yoga in the past year; interestingly, 90% of the sample expressed the belief that yoga
was very helpful in improving or maintaining health, or both.25 Although the low response rate
and low proportion of yoga users necessitate the judicious interpretation of these data, the
evidence base for yoga therapy as an efficacious strategy for chronic illness management
continues to expand.
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The implementation of yoga therapy varies widely. While many researchers conceptualize
yoga as a form of PA, others argue that comprehensive yoga, an approach incorporating body
postures (asanas), breathing techniques (pranayamas), meditation, cleansing, nutrition,
attitudinal and behavioral modification, and mental discipline, is more beneficial and loyal to
its ancient tenets.19,26–28 Nonetheless, western forms of yoga primarily emphasize components
of exercise and stress management.18,19
Yoga therapy has been associated with a multitude of benefits and few adverse effects
according to a recent systematic review of the effects of yoga on physiologic and clinical risk
factors in adults with diabetes.20 Benefits include significant reductions in fasting and
postprandial blood glucose levels, hemoglobin A1c, total cholesterol and low-density
lipoprotein, triglycerides, coronary stenosis, oxidative stress, blood pressure, body weight,
waist-to-hip ratio, heart rate, catecholamine levels, need for medication relative to baseline,
and psychosocial risk factors.18–20,26–28 Yoga is also associated with decreased weight gain
in healthy adults, a matter of significance in the prevention and management of many chronic
Fam Community Health. Author manuscript; available in PMC 2009 August 4.
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illnesses, including diabetes.29 Although intervention studies reveal similar positive findings,
many have a poor study design, lack an adequate control group, and offer an insufficient
description of sampling and statistical analysis techniques.20
Yoga-based therapy is clearly a promising intervention for primary and secondary prevention
of diabetes, given the multiple health benefits attributed to the practice of yoga. However, the
literature is unclear regarding the most beneficial forms of yoga, the possibility of a dose–
response relationship in managing diabetes, and the most labor-effective, cost-effective, and
time-effective manner in which to train patients. Moreover, no studies were identified that
measured factors contributing to the maintenance of yoga practice over time. An exploration
of the social determinants of PA in general will provide a logical basis for understanding factors
that may contribute to yoga practice as well.

SOCIAL DETERMINANTS OF PHYSICAL ACTIVITY

NIH-PA Author Manuscript

Little has been published regarding the factors that contribute to the adoption and maintenance
of yoga therapy as a form of PA. The focus of the extant literature on the initiation and
maintenance of PA in general is largely upon factors at the level of the individual person, with
limited consideration of environmental factors.30 Researchers agree that self-efficacy, for
example, is a fundamental element of PA adoption and maintenance.31–38 In addition, there is
ample evidence linking demographic factors with PA. For example, long-term maintenance is
less likely for older, ethnic minority women who reside in the southern or northeastern regions
of the United States.35–37,39–41 It appears that the intensity of PA is also predictive of its
longevity in practice; activities that emphasize moderate intensity conducive to lifestyle
integration are more likely to be maintained over time.33,35
The initiation and maintenance of PA do not depend solely upon individual factors, however;
environmental factors are critical determinants as well.33,35,37,39,42 Environmental factors
include physical features and social characteristics. Social environmental factors constitute the
focus of this integrative review.
A uniform definition of the social environment is difficult to pinpoint, although scientists would
generally agree that key features of the social environment, such as social norms, social
stressors, and social constraints on individuals’ opportunities and choices, shape health
behaviors such as PA.43 The authors of Healthy People 2010 emphasize the role of social
environmental factors in healthy living and highlight the influence of 2 aspects of
socioeconomic status—income and education—on leading health indicators, one of which is
PA.40
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Social support is the most widely investigated social environmental factor in the health
literature; encouragement or assistance from family and friends constitutes a form of proximal
support that affects lifestyle changes in diabetes management, including PA.34,44–46 Social
resources in the neighborhood and community, on the other hand, provide distal support for
PA maintenance, which is equally important for sustained lifestyle change.31,39,41,44,47–49
These resources may be either stress-buffering or stress-inducing qualities of the environment.
Moreover, certain social environmental factors (“leverage points”) exert a disproportionate
influence on behavior and well-being.50–52
Social influence of interpersonal support
Findings from the literature suggest that social support is a critical determinant of health status
and serves as a protective factor for those suffering with or at risk for chronic illness.53–56
Some view their family members as a reliable source of emotional support, especially in times
of illness.57 Individuals with diabetes often report that family members provide instrumental
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support, encouraging them to engage in self-management behaviors, including exercise,
judicious grocery shopping, meal preparation, and foot care— activities that can help them to
achieve better glycemic control over time.58–60 Mechanisms by which social support
influences PA include the establishment of social norms that promote the adoption and
maintenance of health behaviors, such as exercise, and the provision of helpful ideas and
material resources to overcome barriers to PA.34
Family members, however, are not always a positive source of support. In direct contrast to
reports that characterize family members as seemingly idyllic encouragers, some individuals
testify that their family members have a tendency to make matters worse by engaging in
regulatory or nagging behavior.56,61 Participants in one study emphasize that some family
members are in denial or simply do not understand; they provide poor healthcare advice,
particularly with regard to food choices.62 Regarding PA, it appears that working women who
remain physically active report lower family support but higher levels of social support from
friends than women who are inactive.35
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Family conflict can mitigate the positive aspects of social support and increase the stress faced
by those living with diabetes. Because of differential forms of conflict measurement and
analysis of outcomes, research findings regarding the influence of unresolved family conflict
are contradictory. While some assert that addressing conflict leads directly to improved clinical
outcomes and reduced healthcare costs, others indicate that conflict management does not
appear to affect clinical measures directly.57,63 Still others determined that family conflict is
related to depression, which, in turn, influences quality of life and attitude toward diabetes selfmanagement.64
A recent review of controlled trials testing the effects of social support interventions determined
that the role of social support in diabetes management remains unclear.56 Varying definitions,
divergent measurement, and contradictory findings limit the understanding of social support
mechanisms in promoting lifestyle changes. Among those with diabetes, the effect of social
support appears to vary by gender; men tend to prefer spousal and family support, whereas
women favor the support of friends or extended family networks.56 Emotional and instrumental
support are commonly reported, but further research is necessary to explore the types of social
support that are most beneficial for sustaining lifestyle changes necessary for diabetes
management and prevention.
Social influence of the neighborhood and community
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Environmental variables that capture characteristics of neighborhoods and communities are
beginning to gain the attention of researchers, yet the expanding evidence base of PA
determinants focuses more heavily on psychosocial and behavioral factors at the individual
level.30 The influence of the social environment is widely recognized in health behavior
research, yet the primary focus of the published literature pertains to the influence of the
physical environment.34 Although physical and social aspects of the environment have
independent effects, social processes inevitably mediate the influence of the physical
environment.52
Social cohesion enhances the collective social capital of communities, which is, in turn, related
to increased PA.34 Yet, the few studies that investigate social and environmental aspects of
neighborhoods and communities predominantly focus upon neighborhood deprivation as
opposed to neighborhood assets.34 The extent to which a given environment provides
opportunities for the development of supportive interpersonal relationships will determine the
growth of social cohesion, commitment, and innovation for changes within that neighborhood
or community.52
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A large, cross-sectional phone-based survey of middle-aged and older women revealed that
neighborhood characteristics are significantly related to physical inactivity. Among the 4 ethnic
groups responding, in particular African American women, the infrequent observations of
others exercising in the neighborhood greatly increased one’s odds of having an inactive
lifestyle.30 Not only do social norms influence PA but psychosocial hazards within a
neighborhood may also affect the practice of PA. A recent review of the literature on PA
maintenance among women high-lighted the importance of environmental variables such as
neighborhood safety, climate, and accessibility of trails or facilities for PA.35
Studies that examine the influence of perceived neighborhood safety on PA reveal
contradictory findings. Results from a survey of almost 3,000 multiethnic women across the
United States reveal that perceived safety of one’s neighborhood is not a significant predictor
of PA.30 In contrast, a cross-sectional analysis of baseline data from a multilevel cohort study
of community-dwelling older adults (N = 1,140) revealed that visible, stable features of
neighborhood environments evoking fear or alarm among residents are significantly related to
less PA and less healthy diets.65 Likewise, a report from the Centers for Disease Control and
Prevention on the analysis of 1996 Behavioral Risk Factor Surveillance System data from
Maryland, Montana, Ohio, Pennsylvania, and Virginia indicates that neighborhood safety
contributes to the physical inactivity of Americans across many regions of the United States.
66
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The relationship between the social environment and PA is complex and needs further
clarification through research among various population groups. Moreover, it is vital to both
assess individuals’ perceptions of environmental influence on PA and provide objective
assessment of the environment.30 Additional suggestions for the assessment of the social
influence of neighborhoods and communities on PA include enumeration of the resources in
the community that promote exercise, such as community walking clubs or local media reports
addressing the benefits of PA.34
Social influence of discrimination
Another aspect of the social environment is social discrimination. For purposes of this article,
social discrimination is defined as any form of prejudice or stigma based on physical traits
such as race, weight, and age. In recent years, researchers have examined the effects of social
discrimination on health-related outcomes. Specifically, scientists have documented the
negative effects of racial discrimination on stress, depression, blood pressure level, substance
abuse, and satisfaction with medical care.67–72
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Racial discrimination is a present and historical reality for many Americans, and a recent review
of community-based studies confirmed its positive association with outcomes in mental and
physical health status.71 Racial discrimination has a dual description: individual perceptions,
resulting in emotional distress and greater risk of chronic illness over time; and institutional
racism, resulting in reduced access to optimal healthcare, increased exposure to hazardous
conditions in the physical environment (related to housing and occupational opportunities),
and aggressive advertising of both legal and illicit drugs and substances in segregated
neighborhoods.34
Measurement difficulties continue to impede progress in this line of research, particularly the
broad range of instruments designed to measure discrimination and the extent to which specific
health-related out-comes of interest have been based largely on self-report, including self-rated
physical health, stress, and depressive symptoms. Although subject to bias, such measures
remain important, for they capture qualities of the social environment that have been
overlooked by researchers for decades. Future research is necessary to determine the influence
of racial discrimination on PA and other health-related behaviors, as few, if any, such studies
Fam Community Health. Author manuscript; available in PMC 2009 August 4.

Alexander et al.

Page 7

have been published in the research literature.34 To date, the primary behaviors that have a
documented association with racial discrimination are alcohol and tobacco use.71
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In addition to racial bias, an “antifat” bias is apparent in American society. This bias poses a
significant problem for those with diabetes because the association between obesity and
diabetes is clearly established in the literature.73–75 Documented correlates of weight-based
discrimination include healthcare avoidance, depression, and low self-esteem. 76–82 The
literature regarding the influence of weight-based discrimination on health-related outcomes
is accumulating, but measures used to assess the phenomenon have been categorical and, in
some cases, dichotomous, which limits data analysis. Even so, it is important to note the
findings from a large study of a convenience sample, indicating that more than 20% of women
and 17% of men report weight-related mistreatment, not only from their spouse or loved one
but also from strangers.78 Furthermore, significant amounts of antifat bias are pervasive among
healthcare professionals who work with obese patients or conduct obesity research.81 Some
healthcare providers attribute negative characteristics to obese patients, and society as a whole
often perceives obese individuals as deviant and having flaws in character that lead to their
condition.76
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A recent study of 216 women revealed that obesity is associated with increased healthcare
avoidance and delay in seeking medical attention.76 This particular study is limited because of
its reliance on self-reported data. One of the key findings, however, is that women avoid visiting
healthcare providers because they simply do not want to be weighed in the clinic, nor want to
be told to lose weight.76 The authors indicate that healthcare avoidance may be especially
pronounced if women perceive that their obese condition disproportionately affects their
treatment through the lack of diagnostic evaluation and further testing or if healthcare providers
focus solely on weight to the exclusion of apparent symptoms.76 Although the evidence base
is insufficient to draw conclusions, it is logical that weight-based discrimination could
influence health behaviors such as PA or limit access to unbiased education and healthcare.
Ageism affects health behavior and health-related outcomes as well. Studies indicate that
physicians are less likely to recommend PA to older adults, that sedentary behavior stems from
sociocultural attitudes and prejudice toward aging, and that negative stereotypes of aging
influence physiologic function important for lifelong PA.83–85
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In particular, it is proposed that biologic changes inherent in the aging process, coupled with
societal values and cultural attitudes regarding the activity of older adults, significantly affect
the PA patterns of older adults.83 As they age, women in particular often report a delicate
balance among factors such as avoiding the risk of injury, desiring to meet sociocultural ideals
for beauty and longevity, and seeking to maintain an independent lifestyle as they pursue PA.
Others simply hold subtle societal beliefs that suggest that their aging bodies are incapable of
handling the exertion of PA.83
In a study of community-dwelling men and women aged between 63 and 82 years, investigators
reported significant increases in walking speed and other improvements in gait among those
who were exposed to positive stereotypes of aging and no changes in those exposed to negative
stereotypes of aging. The authors conclude that stereotypes of aging have a profound impact
on gait and other aspects of physiologic function.84 A recent review of the literature regarding
ageist stereotypes indicates that healthcare providers likely propagate aging myths by being
less aggressive in both their treatment of conditions and their recommendations for healthpromoting behaviors.85 In particular, physicians may be less likely to recommend PA, in spite
of known benefits, simply because they perceive older adults as having earned rest and repose.
85
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Discrimination is pervasive in modern society. Evidence suggests that anywhere between 70%
and 100% of adults report racial discrimination, more than 20% of adults report mistreatment
related to weight, and more than 80% of Americans aged 50 or older report experiencing some
form of ageism.78,85,86 Recent research suggests that the internalization of negative stereotypes
and discrimination poses a significant threat to health and is related to glucose intolerance,
abdominal obesity, elevated blood pressure level, and physical inactivity.68,85,87,88 Although
the social stigma caused by perceived discrimination may affect the adoption and maintenance
of health behaviors such as PA, this relationship is rarely measured.89 In fact, no such studies
were retrieved in a recently published review of the literature regarding the social environment
and PA.34
A clear gap exists in the literature regarding the social influence of discrimination on PA.
Further research is necessary to inform practice and build the knowledge base for appropriate
levels of intervention to promote health and PA among all people, regardless of their
background or physical appearance.

DISCUSSION
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The 2-fold purpose of this review was to identify from the published research literature the
effects of yoga therapy as a CAM modality for diabetes management and provide context for
these findings through an examination of the social determinants of PA. The implications for
yoga-based research are evident. Although wide variations in the design and implementation
of yoga therapy preclude the possibility of meta-analysis at this point, findings indicate that
yoga has a positive short-term effect on multiple health-related out-comes. It would be prudent
for healthcare providers to encourage exploration of yoga therapy as an option for PA and
stress management for all patients, including those with diabetes; however, yoga is not
considered a substitution for medical care but rather an adjuvant approach for health promotion.
The long-term effects of yoga therapy on diabetes management remain unclear, a reflection of
the lack of longitudinal research with data points beyond 1 year postintervention.
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The social determinants of PA and associated implications are myriad. Simply put, further
research is necessary to clarify the effects of the social environment on PA. Unfortunately,
diverse measurements of social support and discrimination inhibit firm conclusions about the
respective influence of these variables on the adoption and maintenance of PA. The social
influence of neighborhoods and communities remains unclear, although a growing body of
evidence points to the importance of social connectedness and cohesion, which can then
influence social norms in favor of PA. For too long, research on neighborhoods and
communities has focused on deprivation, crime, and fear, without assessing social assets or the
capacity for social cohesion. It is essential to acknowledge the influence of deficits in the social
environment, but identifying social ecologic leverage points for change is equally important.
52

Disparities in diabetes and other health-related outcomes warrant the investigation of
researchers and the attention of practitioners. The findings of this review support the
assumption that complementary and alternative approaches, particularly yoga therapy, are
efficacious in health promotion and diabetes management, yielding many benefits with few
adverse effects. However, an intervention in isolation, no matter how innovative it may be, is
not adequate to ensure long-term behavior change. Environmental factors are critical
determinants of health behavior, and social influences are clearly important for the practice of
all forms of PA, including yoga, and other lifestyle changes necessary for optimal diabetes
management. Behavioral interventions are more likely to make an appreciable impact on the
public’s health when the interventions apply a conscientious appraisal of the social context of
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behavior to the meaningful development of strategies that enhance social assets while
minimizing social hazards and inequalities, thereby achieving greater ecologic depth.

NIH-PA Author Manuscript

Acknowledgments
This research was supported in part by the University of Virginia Institute on Aging, grant no. R21-AT-0002982 from
the National Center for Complementary and Alternative Medicine (NCCAM) and the Office of Women’s Health, and
grant no. T32-AT-000052 from the NCCAM. Its contents are solely the responsibility of the authors and do not
necessarily represent the official views of the University of Virginia, NCCAM, Office of Women’s Health, or the
National Institutes of Health.

REFERENCES

NIH-PA Author Manuscript
NIH-PA Author Manuscript

1. Centers for Disease Control and Prevention. Number (in millions) of persons with diagnosed diabetes,
United States, 1980 to 2005. [Accessed May 2, 2008]. Available at
http://www.cdc.gov/diabetes/statistics/prev/national/figpersons.htm
2. Centers for Disease Control and Prevention. Total prevalence of diabetes among people aged 20 years
or older, United States, 2005. [Accessed February 16, 2007]. Available at
http://www.cdc.gov/diabetes/pubs/estimates05.htm#prev3
3. Centers for Disease Control and Prevention. National diabetes fact sheet. [Accessed February 19,
2006]. Available at www.cdc.gov
4. American Diabetes Association. Complications of diabetes in the United States. [Accessed February
19, 2006]. Available at www.diabetes.org
5. Hunt LM, Schneider S, Comer B. Should “acculturation” be a variable in health research? A critical
review of research on US Hispanics. Social Science and Medicine 2004;59:973–986. [PubMed:
15186898]
6. Betancourt JR, Green AR, Carrillo JE, Ananeh-Firempong O II. Defining cultural competence: a
practical framework for addressing racial/ethnic disparities in health and health care. Public Health
Reports 2003;118:293–302. [PubMed: 12815076]
7. Brach C, Fraser I. Can cultural competency reduce racial and ethnic health disparities? A reviewand
conceptual model. Medical Care Research and Review 2000;57:181–217. [PubMed: 11092163]
8. King DK, Estabrooks PA, Strycker LA, Toobert DJ, Bull SS, Glasgow RE. Outcomes of a multifaceted
physical activity regimen as part of a diabetes self-management intervention. Annals of Behavioral
Medicine 2006;31:128–137. [PubMed: 16542127]
9. Kittler PG, Sucher KP. Accent on taste: an applied approach to multicultural competency. Diabetes
Spectrum 2004;17(200):202–204.
10. Brooks N, Layne JE, Gordon PL, Roubenoff R, Nelson ME, Castaneda-Sceppa C. Strength training
improves muscle quality and insulin sensitivity in Hispanic older adults with type 2 diabetes.
International Journal of Medical Science 2006;4:19–27.
11. Glasgow RE, Nutting PA, Toobert DJ, et al. Effects of a brief computer-assisted diabetes selfmanagement intervention on dietary, biological and quality-of-life outcomes. Chronic Illness
2006;2:27–38. [PubMed: 17175680]
12. Keyserling TC, Samuel-Hodge CD, Ammerman AS, et al. A randomized trial of an intervention to
improve self-care behaviors of African-American women with type 2 diabetes: impact on physical
activity. Diabetes Care 2002;25:1576–1583. [PubMed: 12196430]
13. Toobert DJ, Glasgow RE, Strycker LA, et al. Biologic and quality-of-life outcomes from the
Mediterranean lifestyle program: a randomized clinical trial. Diabetes Care 2003;26:2288–2293.
[PubMed: 12882850]
14. Tudor-Locke C, Bell RC, Myers AM, et al. Controlled outcome evaluation of the first step program:
a daily physical activity intervention for individuals with type II diabetes. International Journal of
Obesity and Related Metabolic Disorders 2004;28:113–119. [PubMed: 14569279]
15. Wolf AM, Conaway MR, Crowther JQ, et al. Translating lifestyle intervention to practice in obese
patients with type 2 diabetes: Improving Control With Activity and Nutrition (ICAN) study. Diabetes
Care 2004;27:1570–1576. [PubMed: 15220230]

Fam Community Health. Author manuscript; available in PMC 2009 August 4.

Alexander et al.

Page 10

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

16. Haire-Joshu D, Fleming C. An ecological approach to understanding contributions to disparities in
diabetes prevention and care. Current Diabetes Reports 2006;6:123–129. [PubMed: 16542623]
17. Centers for Disease Control and Prevention. Health disparities experienced by Black or African
Americans—United States. MMWR Morbidity and Mortality Weekly Report 2005;54:1–3.
[PubMed: 15647722]
18. Frishman, WH.; Weintraub, MI.; Micozzi, MS. Complementary and Integrative Therapies for
Cardiovascular Disease. Mosby: St Louis: Elsevier; 2005.
19. Manyam BV. Diabetes mellitus, Ayurveda, and yoga. Journal of Alternative and Complementary
Medicine 2004;10:223–225.
20. Innes KE, Vincent HK. The influence of yoga-based programs on risk profiles in adults with type 2
diabetes mellitus: a systematic review. Evidence-based Complementary and Alternative Medicine
2007;4:469–486. [PubMed: 18227915]
21. Link BG, Phelan J. Social conditions as fundamental causes of disease. Journal of Health and Social
Behavior 1995;35(special issue):80–94. [PubMed: 7560851]
22. Glasgow RE, Vogt TM, Boles SM. Evaluating the public health impact of health promotion
interventions: the RE-AIM framework. American Journal of Public Health 1999;89:1322–1327.
[PubMed: 10474547]
23. Dham S, Shah V, Hirsch S, Banerji MA. The role of complementary and alternative medicine in
diabetes. Current Diabetes Reports 2006;6:251–258. [PubMed: 16898580]
24. Garrow D, Egede LE. National patterns and correlates of complementary and alternative medicine
use in adults with diabetes. Journal of Alternative and Complementary Medicine 2006;12:895–902.
25. 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. Alternative Therapies in Health and Medicine
2004;10:44–49. [PubMed: 15055093]
26. Agte VV, Tarwadi K. Sudarshan Kriya yoga for treating type 2 diabetes: a preliminary study.
Alternative and Complementary Therapies 2004;10:220–222.
27. Bijlani RL, Vempati RP, Yadav RK, et al. A brief but comprehensive lifestyle education program
based on yoga reduces risk factors for cardiovascular disease and diabetes mellitus. Journal of
Alternative and Complementary Medicine 2005;11:267–274.
28. Jain SC, Uppal A, Bhatnagar SO, Talukdar B. A study of response pattern of non-insulin dependent
diabetics to yoga therapy. Diabetes Research and Clinical Practice 1993;19:69–74. [PubMed:
8472621]
29. Kristal AR, Littman AJ, Benitez D, White E. Yoga practice is associated with attenuated weight gain
in healthy, middle-aged men and women. Alternative Therapies in Health and Medicine 2005;11:28–
33. [PubMed: 16053119]
30. King AC, Castro C, Wilcox S, Eyler AA, Sallis JF, Brownson RC. Personal and environmental factors
associated with physical inactivity among different racial-ethnic groups of U.S. middle-aged and
older-aged women. Health Psychology 2000;19:354–364. [PubMed: 10907654]
31. Eyler AA, Matson-Koffman D, Young DR, et al. Quantitative study of correlates of physical activity
in women from diverse racial/ethnic groups: The Women’s Cardiovascular Health Network Project
—summary and conclusions. American Journal of Preventive Medicine 2003;25:93–103. [PubMed:
14499815]
32. Fallon EA, Wilcox S, Ainsworth BE. Correlates of self-efficacy for physical activity in African
American women. Women and Health 2005;41:47–62.
33. Laitakari J, Vuori I, Oja P. Is long-term maintenance of health-related physical activity possible? An
analysis of concepts and evidence. Health Education Research 1996;11:463–477. [PubMed:
10163955]
34. McNeill LH, Kreuter MW, Subramanian SV. Social environment and physical activity: a review of
concepts and evidence. Social Science and Medicine 2006;63:1011–1022. [PubMed: 16650513]
35. Speck BJ, Harrell JS. Maintaining regular physical activity in women: evidence to date. Journal of
Cardiovascular Nursing 2003;18:282–291. [PubMed: 14518604]quiz 292–293
36. Umstattd MR, Saunders R, Wilcox S, Valois RF, Dowda M. Correlates of self-regulation for physical
activity among older adults. American Journal of Health Behavior 2006;30:710–719. [PubMed:
17096627]
Fam Community Health. Author manuscript; available in PMC 2009 August 4.

Alexander et al.

Page 11

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

37. Weiss DR, O’Loughlin JL, Platt RW, Paradis G. Five-year predictors of physical activity decline
among adults in low-income communities: a prospective study. International Journal of Behavioral
Nutrition and Physical Activity 2007;4:2. [PubMed: 17233904]
38. Yates BC, Price-Fowlkes T, Agrawal S. Barriers and facilitators of self-reported physical activity in
cardiac patients. Research in Nursing and Health 2003;26:459–469. [PubMed: 14689462]
39. Eyler AE, Wilcox S, Matson-Koffman D, et al. Correlates of physical activity among women from
diverse racial/ethnic groups. Journal of Women’S Health and Gender-Based Medicine 2002;11:239–
253.
40. US Department of Health and Human Services. Healthy People 2010: leading health indicators.
[Accessed April 28, 2007]. Available at
http://www.healthypeople.gov/Document/HTML/uih/uih_4.htm
41. Wilbur J, Chandler PJ, Dancy B, Lee H. Correlates of physical activity in urban Midwestern Latinas.
American Journal of Preventive Medicine 2003;25:69–76. [PubMed: 14499812]
42. Lucas JA, Orshan SA, Cook F. Determinants of health-promoting behavior among women ages 65
and above living in the community. Scholarly Inquiry for Nursing Practice 2000;14:77–100.
[PubMed: 10885344]discussion 101–109
43. The Future of the Public’s Health in the 21st Century. Washington, DC: National Academies Press;
2003. Institute of Medicine.
44. Barrera M Jr, Toobert DJ, Angell KL, Glasgow RE, Mackinnon DP. Social support and socialecological resources as mediators of lifestyle intervention effects for type 2 diabetes. Journal of
Health Psychology 2006;11:483–495. [PubMed: 16774900]
45. Eyler AA, Brownson RC, Donatelle RJ, King AC, Brown D, Sallis JF. Physical activity social support
and middle- and older-aged minority women: results from a US survey. Social Science and Medicine
1999;49:781–789. [PubMed: 10459889]
46. Wilbur J, Chandler PJ, Dancy B, Lee H. Correlates of physical activity in urban Midwestern AfricanAmerican women. American Journal Preventive Medicine 2003;25:45–52.
47. Addy CL, Wilson DK, Kirtland KA, Ainsworth BE, Sharpe P, Kimsey D. Associations of perceived
social and physical environmental supports with physical activity and walking behavior. American
Journal of Public Health 2004;94:440–443. [PubMed: 14998810]
48. Sanderson BK, Foushee HR, Bittner V, et al. Personal, social, and physical environmental correlates
of physical activity in rural African-American women in Alabama. American Journal of Preventive
Medicine 2003;25:30–37. [PubMed: 14499807]
49. Voorhees CC, Young DR. Personal, social, and physical environmental correlates of physical activity
levels in urban Latinas. American Journal of Preventive Medicine 2003;25:61–68. [PubMed:
14499811]
50. Glasgow RE, Toobert DJ. Social environment and regimen adherence among type II diabetic patients.
Diabetes Care 1988;11:377–386. [PubMed: 3391088]
51. Grzywacz JG, Fuqua J. The social ecology of health: leverage points and linkages. Behavioral
Medicine 2000;26:101–115. [PubMed: 11209591]
52. Stokols D. Translating social ecological theory into guidelines for community health promotion.
American Journal of Health Promotion 1996;10:282–298. [PubMed: 10159709]
53. Ahern MM, Hendryx MS. Social capital and risk for chronic illnesses. Chronic Illness 2005;1:183–
190. [PubMed: 17152181]
54. Ford ME, Tilley BC, McDonald PE. Social support among African-American adults with diabetes;
part 2: a review. Journal of the National Medical Association 1998;90:425–432. [PubMed: 9685778]
55. Tessaro I, Rye S, Parker L, et al. Cookin’ up health: developing a nutrition intervention for a rural
Appalachian population. Health Promotion Practice 2006;7:252–257. [PubMed: 16585148]
56. van Dam HA, van der Horst FG, Knoops L, Ryckman RM, Crebolder HF, van den Borne BH. Social
support in diabetes: a systematic review of controlled intervention studies. Patient Education and
Counseling 2005;59:1–12. [PubMed: 16198213]
57. Trief PM, Grant W, Elbert K, Weinstock RS. Family environment, glycemic control, and the
psychosocial adaptation of adults with diabetes. Diabetes Care 1998;21:241–245. [PubMed:
9539989]

Fam Community Health. Author manuscript; available in PMC 2009 August 4.

Alexander et al.

Page 12

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

58. Belgrave FZ, Lewis DM. The role of social support in compliance and other health behaviors for
African Americans with chronic illnesses. Journal of Health and Social Policy 1994;5:55–68.
[PubMed: 10138763]
59. Miller CK, Davis MS. The influential role of social support in diabetes management. Topics in Clinical
Nutrition 2005;20:157–165.
60. Wen LK, Shepherd MD, Parchman ML. Family support, diet, and exercise among older Mexican
Americans with type 2 diabetes. Diabetes Educator 2004;30:980–993. [PubMed: 15641619]
61. Kelsey K, Earp JAL, Kirkley BG. Is social support beneficial for dietary change? A review of the
literature. Family & Community Health 1997;20:70–82.
62. Carter-Edwards L, Skelly A, Cagle C, Appel S. “They care but don’t understand”:family support of
African American women with type 2 diabetes. Diabetes Educator 2004;30:493–501. [PubMed:
15208847]
63. Fisher L, Weihs KL. Can addressing family relationships improve outcomes in chronic disease?
Report of the national working group on family-based interventions in chronic disease. Journal of
Family Practice 2000;49:561–566. [PubMed: 10923558]
64. Chesla CA, Fisher L, Mullan JT, et al. Family and disease management in African-American patients
with type 2 diabetes. Diabetes Care 2004;27:2850–2855. [PubMed: 15562196]
65. Glass TA, Rasmussen MD, Schwartz BS. Neighborhoods and obesity in older adults: the Baltimore
memory study. American Journal of Preventive Medicine 2006;31:455–463. [PubMed: 17169707]
66. Weinstein A, Feigley P, Pullen P, Mann L, Redman L. Neighborhood safety and the prevalence of
physical inactivity—selected states, 1996. MMWR Morbidity and Mortality Weekly Report
1999;48:143–146. [PubMed: 10077460]
67. Auslander, WF.; Thompson, SJ.; Dreitzer, D.; Santiago, JV. Mothers’ satisfaction with medical care:
perceptions of racism, family stress, and medical outcomes in children with diabetes. Health and
Social Work; Presented at: the Annual Meeting of the American Diabetes Association; June 1995;
Atlanta, GA. 1997. p. 190-199.
68. Krieger N, Sidney S. Racial discrimination and blood pressure: the CARDIA study of young Black
and White adults. American Journal of Public Health 1996;86:1370–1378. [PubMed: 8876504]
69. Murry VM, Owens MD, Brody GH, Black AR, Willert AS, Brown AC. Factors and processes
associated with physical and psychological health of African-American mothers with type 2 diabetes:
a heuristic model. Diabetes Spectrum 2003;16:166–171.
70. Peters RM. The relationship of racism, chronic stress emotions, and blood pressure. Journal of Nursing
Scholarship 2006;38:234–240. [PubMed: 17044340]
71. Williams DR, Neighbors HW, Jackson JS. Racial/ethnic discrimination and health: findings from
community studies. American Journal of Public Health 2003;93:200–208. [PubMed: 12554570]
72. Williams DR, Yan Y, Jackson JS, Anderson NB. Racial differences in physical and mental health:
socioeconomic status, stress and discrimination. Journal of Health Psychology 1997;2:335–351.
73. Burke JP, Williams K, Gaskill SP, Hazuda HP, Haffner SM, Stern MP. Rapid rise in the incidence
of type 2 diabetes from 1987 to 1996: results from the San Antonio heart study. Archives of Internal
Medicine 1999;159:1450–1456. [PubMed: 10399896]
74. Geiss LS, Pan L, Cadwell B, Gregg EW, Benjamin SM, Engelgau MM. Changes in incidence of
diabetes in U.S. adults, 1997–2003. American Journal of Preventive Medicine 2006;30:371–377.
[PubMed: 16627124]
75. Gregg EW, Cadwell BL, Cheng YJ, et al. Trends in the prevalence and ratio of diagnosed to
undiagnosed diabetes according to obesity levels in the U.S. Diabetes Care 2004;27:2806–2812.
[PubMed: 15562189]
76. Drury CA, Louis M. Exploring the association between body weight, stigma of obesity, and health
care avoidance. Journal of the American Academy of Nurse Practitioners 2002;14:554–561.
[PubMed: 12567923]
77. Fabricatore AN, Wadden TA. Psychological functioning of obese individuals. Diabetes Spectrum
2003;16:245–252.
78. Falkner NH, French SA, Jeffery RW, Neumark-Sztainer D, Sherwood NE, Morton N. Mistreatment
due to weight: prevalence and sources of perceived mistreatment in women and men. Obesity
Research 1999;7:572–576. [PubMed: 10574516]
Fam Community Health. Author manuscript; available in PMC 2009 August 4.

Alexander et al.

Page 13

NIH-PA Author Manuscript
NIH-PA Author Manuscript

79. Myers A, Rosen JC. Obesity stigmatization and coping: relation to mental health symptoms, body
image, and self-esteem. International Journal of Obesity and Related Metabolic Disorders
1999;23:221–230. [PubMed: 10193866]
80. Puhl R, Brownell KD. Bias, discrimination, and obesity. Obesity Research 2001;9:788–805.
[PubMed: 11743063]
81. Schwartz MB, Chambliss HO, Brownell KD, Blair SN, Billington C. Weight bias among health
professionals specializing in obesity. Obesity Research 2003;11:1033–1039. [PubMed: 12972672]
82. Obesity: preventing and managing the global epidemic. Report of a WHO consultation. World Health
Organization Technical Report Series. 2000. p. i-xii.p. 1-253.
83. Grant BC. “You’re never too old”:beliefs about physical activity and playing sport in later life. Ageing
and Society 2001;21:777–798.
84. Hausdorff JM, Levy BR, Wei JY. The power of ageism on physical function of older persons:
reversibility of age-related gait changes. Journal of the American Geriatrics Society 1999;47:1346–
1349. [PubMed: 10573445]
85. Ory M, Kinney HM, Hawkins M, Sanner B, Mockenhaupt R. Challenging aging stereotypes: strategies
for creating a more active society. American Journal of Preventive Medicine 2003;25:164–171.
[PubMed: 14552941]
86. Moody-Ayers SY, Stewart AL, Covinsky KE, Inouye SK. Prevalence and correlates of perceived
societal racism in older African-American adults with type 2 diabetes mellitus. Journal of the
American Geriatrics Society 2005;53:2202–2208. [PubMed: 16398910]
87. Tull ES, Chambers EC. Internalized racism is associated with glucose intolerance among Black
Americans in the U.S. Virgin Islands. Diabetes Care 2001;24:1498. [PubMed: 11473095]
88. Tull SE, Wickramasuriya T, Taylor J, et al. Relationship of internalized racism to abdominal obesity
and blood pressure in Afro-Caribbean women. Journal of the National Medical Association
1999;91:447–452. [PubMed: 12656433]
89. Jackson NW, Howes FS, Gupta S, Doyle JL, Waters E. Interventions implemented through sporting
organisations for increasing participation in sport. The Cochrane Database of Systematic Reviews
2005:004812.

NIH-PA Author Manuscript
Fam Community Health. Author manuscript; available in PMC 2009 August 4.

