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Abstract

Obesity is now the second leading cause of death and disease in the United States leading to health 

care expenditures exceeding $147 billion dollars. The socioeconomically disadvantaged and 

racial/ethnic minority groups are at significantly increased risk for obesity. Despite this, low 

income and minority individuals are underrepresented in the current obesity treatment literature. 

Additionally, weight loss outcomes for these high risk groups are well below what is typically 

produced in standard, well-controlled behavioral interventions and reach and access to treatment is 

often limited. The use of telecommunications technology may provide a solution to this dilemma 

by expanding dissemination and allowing for dynamic tailoring. Further gains may be achieved 

with the use of material incentives to enhance uptake of new behaviors. Regardless of what novel 

strategies are deployed, the need for further research to improve the health disparities associated 

with obesity in disadvantaged groups is critical. The purpose of this manuscript is to review the 

weight loss intervention literature that has targeted socioeconomically disadvantaged and racial/

ethnic minority populations with an eye toward understanding outcomes, current limitations, areas 

for improvement and need for further research.

Introduction

In the U.S., the prevalence of overweight (BMI 25-29.9) and obesity (BMI≥30) remains a 

serious public health problem. Obesity and overweight are related to the development of a 

number of chronic disease conditions with an estimated cost to the U.S. healthcare industry 

currently exceeding 7% of all health expenditures (Thompson & Wolf, 2001). Obesity has 

become the second leading preventable cause of disease and death in the United States, 

secondary only to tobacco use (US Department of Health and Human Services, 2001). While 

an estimated 1 in 3 US adults are obese (Ogden, et. al., 2012), the socioeconomically 

disadvantaged and racial/ethnic minority populations are at vastly increased risk (Ogden, et 
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al., 2010). Data from NHANES, BRFSS and the Add Health study show large racial/ethnic 

differences in obesity, especially for women (Wang & Beydoun, 2007). Additionally, low 

socioeconomic status (SES) is an independent risk factor for overweight and obesity, 

particularly also in women (Flegal et al., 2012; National Center for Health Statistics, 2007). 

When obesity rates are categorized by SES (generally measured by income and education), 

there is a trend such that less educated women are more likely to be obese compared to 

women with college degrees (Ogden et al., 2010). Likewise when income and obesity rates 

are compared, women with incomes <200% of poverty had higher rates of obesity than those 

200% of poverty or higher (National Center for Health Statistics, 2007). All together, these 

data show the high risk for obesity particularly in low-income women. This high risk status 

has not, however, translated into greater research focus. In general, women are well 

represented in the weight loss and weight loss maintenance literature (The Diabetes 

Prevention Program Research Group, 2002; Wing, et al., 2004; Svetkey, et al., 2003; Appel, 

et al., 2003; Turk, et al., 2009; Martin, et al., 2008; Perri, et al., 2008), but seldom are low-

income groups targeted. As a result, there is very little evidence on how to efficiently and 

effectively promote and maintain weight loss for this high risk population (Kumanyika, 

2008). This is true even though there is an otherwise expanding literature on obesity 

treatment. Achieving reductions in obesity rates for low-income and minority women is, 

therefore, of critical importance in lowering high obesity related social and healthcare costs, 

morbidity and mortality. Evidence suggests that lifestyle changes that produce even modest, 

sustained weight loss produce clinically meaningful health benefits and that greater weight 

losses can produce greater benefits. Sustained weight loss of as little as 3 to 5% is likely to 

result in clinically meaningful reductions in triglycerides, blood glucose and glycated 

hemoglobin and in the risk of developing type 2 diabetes. Greater amounts of weight loss 

will reduce blood pressure, improve lipid levels and reduce the need for medications to 

control blood pressure, blood glucose and lipid levels (Jensen & Ryan, 2014) (Goldstein, 

1992; Foster et al., 2009). However, in the effort to eliminate health disparities, it is 

important to consider that one size does not fit all. The purpose of this manuscript is to 

review the weight loss intervention literature that has targeted socioeconomically 

disadvantaged and racial/ethnic minority populations with an eye toward understanding 

outcomes, current limitations, areas for improvement and need for further research.

Obesity Treatment: The Gold Standard

Comprehensive lifestyle interventions for weight loss are delivered for 6 months or longer 

with the gold standard including on-site, high intensity (≥14 sessions in 6 months) treatment 

provided in individual or group sessions by a trained interventionist. Ideally, therapy should 

continue for a year or more (Jensen et al., 2013). Components of such interventions include 

1) self-monitoring of diet, physical activity and body weight, 2) reducing energy intake, and 

3) increasing energy expenditure (Alhassan, et al., 2008; Baker & Kirschenbaum, 1993; 

Wing & Phelan, 2005). Furthermore, intensive interventions should incorporate a variety of 

behavioral skills, including stimulus control, stress management, and problem solving which 

bolster individuals' ability to implement these behavioral changes across a variety of 

contexts and situations (Wadden, et al., 2012). This type of intensive behavioral intervention 

has been shown to produce clinically significant weight loss (Wadden, et al., 2005). Both the 
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Diabetes Prevention Program (DPP) and the Look AHEAD trial are examples of high 

quality behavioral weight loss interventions (Diabetes Prevention Program Research Group, 

2002; Look AHEAD Research Group, 2007). Participants in lifestyle intervention arm of the 

DPP (45% minority) lost an average of 5.6 kg over an average follow-up of 2.8 years 

(Diabetes Prevention Program Research Group, 2002). The Look AHEAD trial subjects 

(37% minority) in the intensive lifestyle intervention lost 8.6% (8.6 kg) of their initial 

weight with 55% losing ≥7% (Look AHEAD Research Group, 2007). Further analysis of the 

influence of demographics on weight loss showed that education and income did not predict 

achievement of weight loss goals in either study (Diabetes Prevention Program Research 

Group, 2004; Wadden, et al., 2009). However, ethnicity and race did predict outcomes in the 

Look AHEAD trial with African American and Hispanic subjects losing less weight than 

non-Hispanic whites (6.8%, 8.0% and 9.5%, respectively) (Wadden et al., 2009). Therefore, 

the data from these two important trials show that the influence of race, ethnicity and culture 

may have a more profound impact on weight loss outcomes than SES per se. Despite this, 

meaningful weight loss is achievable even in trials with high minority enrollment, however, 

these interventions have been expensive, time consuming for both participants and providers 

and often inaccessible, particularly for minority as well as, or including, those of low SES.

Obesity Treatment in Disadvantaged Population Groups

Few weight loss trials that have been conducted in the U.S. have involved low-income 

minority (African American and Latina) participants (Faucher & Mobley, 2010; Jordan et 

al., 2008; Mitchell et al., 2012; Bennett, et al., 2012; Samuel-Hodge, et al., 2013; Ockene, et 

al., 2012; Clark, et al., 2010). Most of these trials have recruited participants from 

community or public health clinics (Faucher & Mobley, 2010; Jordan et al., 2008; Bennett, 

et al., 2012; Samuel-Hodge, et al., 2013; Ockene, et al., 2012; Clark, et al., 2010) and 

conducted in-person intervention sessions either in individual or group settings (Faucher & 

Mobley, 2010; Jordan et al., 2008; Mitchell et al., 2012; Samuel-Hodge, et al., 2013; 

Ockene, et al., 2012; Clark, et al., 2010) with length of interventions ranging from 8 weeks 

to 12 months. The Be Fit, Be Well trial was an exception to this as participants were given 

an option of choosing web or phone interfaces. This trial was also conducted over 24 months 

and was, therefore, longer than many others (Bennett, et al., 2012). While one trial in 

Mexican American women focused solely on portion size reduction (Faucher & Mobley, 

2010) the remaining studies were more typical behavioral weight loss trials where 

intervention delivery was done by trained professionals. In summary, the vast majority of 

these trials were similar in approach and utilized many of the same components as the 

highest quality, tightly controlled obesity treatment trials. Unfortunately, the weight loss 

outcomes, which ranged from 1 to approximately 3.5 kg, were well below what is expected. 

Generally speaking, behavioral weight loss trials have not produced 12-month outcomes 

greater than 3.5 kg in these high risk groups, independent of setting (clinical vs. non-

clinical). (Osei-Assibey, et al., 2010). Moreover, among studies that reported on loss of 

percent of baseline weight, only approximately 20% of participants achieve the clinically 

relevant marker of 5% (Bennett, et al., 2012; Mitchell, et al., 2012). One exception to this is 

the study by Samuel-Hodge (2013) that reported an average loss of 3.7 kg for study 

completers but overall, 42% of participants achieved a 5% weight loss. Albeit better, this is 
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still in contrast to the Look AHEAD trial where 55% of participants lost ≥7% (Look 

AHEAD Research Group, 2007). Retention in the trials was also variable with attrition rates 

ranging from 6% (Ockene, et al., 2012) to 56% (Faucher & Mobley, 2010). On average this 

is higher than what is typically observed in other weight loss trials where follow-up at one 

year can be consistently in the 90% tile range (Diabetes Prevention Program Research 

Group, 2002; Look AHEAD Research Group, 2007; Harvey-Berino, et al., 2010)

Treatment Challenges

As stated previously, efficacy trials indicate that behavioral weight management 

interventions can result in clinically meaningful weight loss (Diabetes Prevention Program 

Research Group, 2002; Look AHEAD Research Group, 2007). Limited evidence is available 

however, on how to adapt these proven interventions to real world settings and diverse 

population groups (Akers, et al., 2010). There are a number of challenges and barriers for 

low income groups that are commonly cited including lack of access, transportation, 

resources, limited literacy, language barriers, insufficient time and childcare issues (Jordan, 

et al, 2008; Warner, et al., 2013; Bennett, et al., 2012). Some have also cited participant 

motivation as being an issue (Ferrante, et al., 2009; Ruelaz, et al., 2007). With regard to 

motivation, Johnston and Lordan (2013) found that high income individuals are likely to 

recognize their unhealthy weight status and are then subsequently more likely to attempt 

weight loss than lower income individuals. Therefore, motivations for weight loss may be 

quite different in low SES groups.

Although the studies cited above have speculated on the barriers to weight loss and weight 

loss treatment participation for disadvantaged population groups, there has been no formal 

manipulation of these factors to evaluate whether treatment outcomes can be improved. 

Much of the existing literature has simply attempted to develop treatment programs that 

address as many barriers as possible in an effort to improve weight loss. To date, this 

strategy has apparently failed. Novel approaches are called for.

Potential Solutions

Telecommunications Technology

One possible solution to address a number of purported barriers to weight loss in high risk 

populations is the use of telecommunications technology. Researchers and clinicians have 

capitalized on the use of technologies such as the Internet and mobile devices to deliver 

weight management interventions. In the only study to date that directly evaluated the 

difference between on-line and in-person weight loss treatment, an intensive, web-based 

behavioral intervention produced an average weight loss of 5.5 kgs with 52% of subjects 

achieving a 5% loss in 6 months which was comparable to in-person outcomes (Harvey-

Berino, et al., 2010). Moreover, such platforms are attractive because they help overcome 

resource and access barriers encountered when delivering traditional face-to-face individual 

or group interventions. Consequently, these platforms may enhance our ability to produce 

significant and healthy change in larger segments of the obese population. The use of 

technology can help to eliminate barriers that prevent individuals from accessing health care 

services, including distance, costs, childcare concerns, and missed work time. (Costa, et al., 

Harvey and Ogden Page 4

Prev Med. Author manuscript; available in PMC 2015 November 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



2009; Noh, et al., 2010). Materials can be developed in multiple languages, at various 

literacy levels, and can allow for flexible access schedules. Additional reasons for Internet 

delivery include increased convenience for users, potential reduction of intervention costs, 

reducing potential isolation among users, and rapid dissemination of information to large 

numbers of diverse population groups (Griffiths, et al., 2006). In other words, technology 

can be used to easily customize and adapt interventions to suit the population group that is 

being targeted. Participants' education levels, language preferences, social class and cultural 

boundaries will come together in ways that make group and individual needs unique. 

Furthermore, the use of various aspects of online interventions can easily be tracked and 

captured allowing for an examination of utilization related to weight loss outcomes.

Unfortunately, currently the actual reach of on-line interventions is undiversified, mostly 

reaching participants who are female, highly educated, white and living in high income 

countries (Kohl, et al., 2013). This is true despite the fact that the “digital divide” is closing. 

Approximately 85% of adults report going on-line with few differences by minority status 

(86% white, 85% African American and 76% Hispanic) (Zickuhr, 2012). Seventy-six 

percent of those with incomes <$30,000/year and 78% of those with high school diplomas 

use the Internet (Zickuhr, 2012). A Pew Internet and the American Life Project survey found 

the most commonly cited reason for not going on-line is “not interested” (31%) (Zickuhr, 

2013). Very few individuals said the Internet was too expensive (10%) or that they just 

didn't know how (2%). A more significant trend can be found when examining cell phone 

and smart phone adoption however. Ninety-one percent of adults have cell phones and 56% 

have smart phones (Duggan & Smith, 2013). Groups most likely to use their cell phone as 

their main source of Internet access include those who are young, minorities, those who 

have no college experience and those living in lower income households (Duggan & Smith, 

2013).

Based on this information, one could argue that eHealth interventions may have far better 

reach, accessibility and flexibility than is typically imagined. Currently however, poor levels 

of compliance and low Internet usage are recognized as issues in many on-line studies 

(Norman, et al., 2007; Kohl, et al., 2013). Conversely, many studies have reported that high 

levels of compliance and Internet usage were found to be associated with greater weight loss 

(Tate, et al., 2001; Wylie-Rosett, et al., 2001; Womble, et al., 2004; Digenio, et al., 2009). 

While it is easy to imagine strategies that would enhance and expand the diversity of 

participant pools, particularly if a mobile phone platform was utilized, it is harder to 

overcome issues of noncompliance particularly when interventions that shape behaviors 

necessary for weight management need to be sustained long-term.

Incentives

Addressing obesity among the underserved will require interventions that reach large 

numbers of people and have the capability of allowing for the tailoring necessary to reduce 

barriers specific to different population groups. Novel strategies are necessary however, to 

improve uptake and sustain utilization of these programs, particularly in the area of obesity 

management. One strategy for shaping behavior that is receiving considerable attention is 

the use of material incentives. Some research shows that in some areas of health care, 
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modest financial incentives can substantially affect the behaviors of the relatively poor 

(Oliver, 2009). Based on operant conditioning, incentives have been used to increase the 

frequency of healthy behaviors (i.e., positively reinforcing “good” behavior). Material 

incentives can be a source of motivation and therefore may be particularly effective for 

individuals who have relatively little intrinsic motivation to initiate behaviors that foster 

weight loss or participate in a weight loss program. A continuous reinforcement schedule 

(where a reward is administered after every occurrence of the behavior) is more effective in 

this situation where new behaviors need to be established (Ferster & Skinner, 1957). With 

regard to sustaining behaviors, introducing variety in the reinforcement schedule (variable 

ratio scheduling) can buffer against habituation and facilitate repetition of a target behavior 

over time. During variable ratio scheduling, consequences are delivered unpredictably but at 

an average of every nth time. While higher response rates have been achieved in humans 

using variable ratio scheduling, the number of studies is small (Miltenberger & Fugua, 1983; 

Van Houten & Nau, 1980) suggesting further research in this area is necessary. Even though 

there has yet to be a systematic approach to evaluating incentive schedules, amounts and 

duration, a number of recent studies have evaluated the use of incentives for weight loss. 

Participants in the Finkelstein, et al (2007) trial lost twice as much weight when given a 

financial incentive for each percent of weight lost compared to control subjects. Offering 

group based financial incentives was more effective than individual or control conditions 

(Kullgren, et al., 2013) and participants lost over 3 times as much weight in lottery and 

deposit contract versus control conditions in the Volpp, et al. (2008) trial. Despite these 

promising results, there is no information on how incentives may differentially shape the 

behavior of diverse population groups. It is reasonable to assume that the perception and 

value of an incentive may vary with one's level of income. A recent review by Burns and 

Colleagues (2012) suggested that while the current studies are quite heterogeneous, there is 

significant promise of material incentives to increase behaviors to which they are most 

closely linked (eg., weight change or program attendance). Therefore, their value in 

facilitating the adoption and maintenance of behavior change in high risk groups is evident.

Conclusion

High risk disadvantaged population groups are at increased risk for obesity and the 

concomitant associated morbidity and mortality. The literature on how best to treat obesity 

in high risk groups is sparse with current outcomes well below what is expected for 

behavioral interventions. There is much speculation on the barriers to weight loss but little 

systematic evaluation of whether minimizing specific barriers actually enhances outcomes. 

Despite the current limitations, existing results demonstrate that some individuals from low 

income groups derive a benefit when offered a structured intervention for weight loss. 

However, weight loss and maintenance of weight loss can require substantial resources 

which may be lacking among low-income individuals. Therefore, more research is needed to 

systematically reduce barriers to treatment with an eye toward understanding what 

adaptations are predictive of success. The use of telecommunications technology to enhance 

reach, access, tailoring and evaluation of intervention utilization while material incentives 

may improve adoption and maintenance of new lifestyle behaviors. These are just two ideas 

for future research directions that might prove fruitful. Despite widespread attention from 
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the public health community and increasingly from policymakers, there has been uneven 

progress in improving health disparities. Indeed, during the past several decades, already 

pressing racial/ethnic and socioeconomic gaps have increased for a number of conditions 

including obesity (Bleich, et al., 2012). Few would argue that more work is necessary to best 

address the needs of socioeconomically disadvantaged individuals who bear the greatest risk 

and disease burden of obesity. We need to do more and we need to do better.

References

Akers JD, Estabrooks PA, Davy BM. Translational research: bridging the gap between long-term 
weight loss maintenance research and practice. J Am Diet Assoc. 2010; 110:1511–1522. [PubMed: 
20869490] 

Alhassan S, Kim S, Bersamin A, King A, Gardner C. Dietary adherence and weight loss success 
among overweight women: Results from the A to Z weight loss study. Int J Obes. 2008; 32:985–
991.

Appel LJ, Champagne CM, Harsha DW, Cooper LS, Obarzanek E, Elmer PJ, Stevens VJ, Vollmer 
WM, Lin PH, Svetkey LP, et al. Effects of comprehensive lifestyle modification on blood pressure 
control: main results of the PREMIER clinical trial. JAMA. 2003; 289:2083–2093. [PubMed: 
12709466] 

Baker RC, Kirschenbaum DS. Self-monitoring may be necessary for successful weight control. Behav 
Ther. 1993; 24:377–394.

Bennett GG, Warner ET, Glasgow RE, Askew S, Goldman J, Ritzwoller DP, Emmons KM, Rosner 
BA, Colditz GA. Obesity treatment for socioeconomically disadvantaged patients in primary care 
practice. Arch Intern Med. 2012; 172:565–574. [PubMed: 22412073] 

Bleich SN, Jarlenski MP, Bell CN, Laveist TA. Health inequalities: Trends, progress, and policy. 
Annual Review of Public Health. 2012; 33:7–40.

Burns RJ, Donovan AS, Ackermann RT, Finch EA, Rothman AJ. A theoretically grounded systematic 
review of material incentives for weight loss: Implications for interventions. Ann Behav Med. 2012; 
44:375–388. [PubMed: 22907712] 

Clark D, Chrysler L, Perkins A, Keith NR, Willis DR, Abernathy G, Smith F. Screening, referral, and 
participation in a weight management program implemented in five CHCs. J Health Care Poor 
Underserved. 2010; 21:617–628. [PubMed: 20453361] 

Costa BM, Fitzgerald KJ, Jones KM, Dunning AT. Effectiveness of IT-based diabetes management 
interventions: a review of the literature. BMC Fam Pract. 2009; 10:10–72. [PubMed: 19173724] 

Diabetes Prevention Program (DPP). Description of lifestyle intervention. Diabetes Care. 2002; 
25:2165–2171. [PubMed: 12453955] 

Diabetes Prevention Research Group. Reduction in the incidence of type 2 diabetes with lifestyle 
intervention or metformin. N Engl J Med. 2002; 346:393–403. [PubMed: 11832527] 

Diabetes Prevention Research Group. Achieving weight and activity goals among diabetes prevention 
program lifestyle participants. Obes Res. 2004; 12:1426–1434. [PubMed: 15483207] 

Digenio AG, Mancuso JP, Gerber RA, Dvorak RV. Comparison of methods for delivering a lifestyle 
modification program for obese patients: a randomized trial. Ann Intern Med. 2009; 150:255–262. 
[PubMed: 19221377] 

Duggan, M.; Smith, A. [accessed on January 24, 2014] Cell internet use 2013. Pew Internet and 
American Life Project. Sep 16. 2013 http://www.pewinternet.org/Reports/2013/Cell-Internet.aspx

Faucher MA, Mobley J. A community intervention on portion control aimed at weight loss in low-
income Mexican American women. J Midwifery Women's Health. 2010; 55:60–64. [PubMed: 
20129231] 

Ferrante JM, Piasecki AK, Ohman-Strickland PA, Crabtree BF. Family physicians' and practices and 
attitudes regarding care of extremely obese patients. Obesity. 2009; 17:1710–1716. [PubMed: 
19282824] 

Ferster, CB.; Skinner, BF. Schedules of reinforcement. Englewood Cliffs, NJ: Prentice-Hall; 1957. 

Harvey and Ogden Page 7

Prev Med. Author manuscript; available in PMC 2015 November 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

http://www.pewinternet.org/Reports/2013/Cell-Internet.aspx


Finkelstein EA, Linnan LA, Tate DF, Birken BE. A pilot study testing the effect of different levels of 
financial incentives on weight loss among overweight employees. J Occup Environ Med. 2007; 
49:981–989. [PubMed: 17848854] 

Flegal KM, Carroll MD, Kit BK, Ogden CL. Prevalence of obesity and trends in the distribution of 
body mass index among US adults, 1999-2010. JAMA. 2012; 307:491–497. [PubMed: 22253363] 
National Center of Health Statistics. DHHS Publication No. 2007-1232. Hyattsville, MD: US 
Department of Health and Human Services; 2007. Health, United States, 2007 with chartbook on 
trends in the health of Americans. 

Foster G, Borradalle K, Sanders M, et al. A randomized study on the effect of weight loss on 
obstructive sleep apnea among obese patients with type 2 diabetes: the Sleep AHEAD study. Arch 
Intern Med. 2009; 169:1619–1626. [PubMed: 19786682] 

Goldstein D. Beneficial health effects of modest weight loss. Int J Obes. 1992; 16:397–415.

Griffiths F, Lindenmeyer A, Powell J, Lowe P, Thorogood M. Why are health care interventions 
delivered over the internet? A systematic review of the published literature. J Med Internet Res. 
2006; 8(2):e10. [PubMed: 16867965] 

Harvey-Berino J, West DS, Krukowski RA, Prewitt E, VanBiervliet A, Ashikaga T, Skelly J. Internet 
assisted obesity treatment. Prev Med. 2010; 51:123–128. [PubMed: 20478333] 

Jensen MD, Ryan DH. New Obesity Guidelines: Promise and Potential. JAMA. 2014; 311:23–24. 
[PubMed: 24381963] 

Jensen MD, Ryan DH, Apovian CM, et al. AHA/ACC/TOS Guideline for the management of 
overweight and obesity in adults: A report of the American College of Cardiology/American Heart 
Association Task Force on Practice Guidelines and The Obesity Society. J Am Coll Cardiol. 2013 
2013 Nov 7. pii:S0735-1097(13)06030-0. 10.1016/j.jacc.2013.11.004

Johnston DW, Lordan G. Weight perceptions, weight control and income: An analysis using British 
data. Economics and Human Biology. 2013 2013 Mar 19. pii: S1570-677X(13)00027-0. 10.1016/
j.ehb.2013.02.004

Jordan KC, Freeland-Graves JH, Klohe-Lehman DM, Cai G, Voruganti VS, Profitt JM, Nuss HJ, 
Milani TJ, Bohman TM. A nutrition and physical activity intervention promotes weight loss and 
enhances diet attitudes in low-income mothers of young children. Nutr Res. 2008; 28:13–20. 
[PubMed: 19083382] 

Kohl LFM, Crutzen R, de Vries NK. Online prevention aimed at lifestyle behaviors: A systematic 
review of reviews. J Med Internet Res. 2013; 15:e146. [PubMed: 23859884] 

Kullgren JT, Troxel AB, Loewenstein G, Asch DA, Norton LA, Wesby L, Tao Y, Zhu J, Volpp KG. 
Individual-versus group-based financial incentives for weight loss. Ann Intern Med. 2013; 
158:505–514. [PubMed: 23546562] 

Kumanyika S. Ethnic minorities and weight control research priorities: where are we now and where 
do we need to be? Prev Med. 2008; 47:583–586. [PubMed: 18955076] 

Look AHEAD Research Group. Reduction in weight and cardiovascular disease risk factors in 
individuals with type 2 diabetes: One year results of the Look AHEAD trial. Diabetes Care. 2007; 
30:1374–1383. [PubMed: 17363746] 

Martin PD, Dutton GR, Rhode PC, Horswell RL, Ryan DH, Brantley PJ. Weight loss maintenance 
following a primary care intervention for low-income minority women. Obesity. 2008; 16:2462–
2467. [PubMed: 18787526] 

Miltenberger RG, Fuqua RW. Effects of token reinforcement schedules on work rate: A case study. 
American Journal of Mental Deficiency. 1983; 88:229–232. [PubMed: 6638084] 

Mitchell NS, Ellison MC, Hill JO, Tsai AG. Evaluation of the effectiveness of making weight 
watchers available to Tennessee Medicaid (TennCare) recipients. J Gen Intern Med. 2012; 28:12–
17. [PubMed: 22618582] 

Noh JH, Cho YJ, Nam HW, et al. Web-based comprehensive information system for self-management 
of diabetes mellitus. Diabetes Technology Ther. 2010; 12:333–337.

Norman GJ, Zabinski MF, Adams MA, Rosenberg DE, Yaroch AL, Atienza AA. A review of eHealth 
interventions for physical activity and dietary behavior change. Am J Prev Med. 2007; 33:336–
345. [PubMed: 17888860] 

Harvey and Ogden Page 8

Prev Med. Author manuscript; available in PMC 2015 November 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



Ogden CL, Carroll MD, Kit BK, Flegal KM. Prevalence of obesity in the United States, 2009–2010. 
NCHS Data Brief. 2012; 82:1–8. [PubMed: 22617494] 

Ogden, CL.; Lamb, MM.; Carroll, MD.; Flegal, KM. NCHS data brief no. 50. National Center for 
Health Statistics; Hyattsville, MD: 2010. Obesity and Socioeconomic status in adults: United 
States 1988-1994 and 2005-2008. 

Ockene IS, Tellez TL, Rosal MC, Reed GW, Mordes J, Merriam PA, Olendzki BC, Handelman G, 
Nicolosi R, Ma YM. Outcomes of a Latino Community-Based intervention for the prevention of 
diabetes: The Lawrence Latino Diabetes prevention project. Am J Public Health. 2012; 102:336–
342. [PubMed: 22390448] 

Oliver A. Can financial incentives improve health equity? BMJ. 2009; 339:3847.

Osei-Assibey G, Kyrou I, Adi Y, Kumar S, Matyka K. Dietary and lifestyle interventions for weight 
management in adults from minority ethnic/non-white groups: a systematic review. Obes Rev. 
2010; 11:769–776. [PubMed: 20059708] 

Perri MG, Limacher MC, Durning PE, Janicke DM, Lutes LD, Bobroff LB, Dale MS, Daniels MJ, 
Radcliff TA, Martin AD. Extended care program for weight management in rural communities: 
the treatment of obesity in underserved rural settings (TOURS) randomized trial. Arch Intern Med. 
2008; 168:2347–2354. [PubMed: 19029500] 

Ruelaz AR, Diefenbach P, Simon B, Lanto A, Arterbun D, Shekelle PG. Perceived barriers to weight 
management in primary care-perspectives of patents and providers. J Gen Intern Med. 2007; 
22:1223.

Samuel-Hodge CD, Garcia BA, Johnston LF, Gizlice Z, Ni A, Cai J, Kraschnewski JL, Gustafson AA, 
Norwood AF, Glasgow RE, Gold AD, Graham JW, Evenson KR, Trost S, Keyserling TC. 
Translation of a behavioral weight loss intervention for mid-life, low-income women in local 
health departments. Obesity (Silver Spring). 2013 Sep; 21(9):1764–73. 2013. 10.1002/oby.20317 
[PubMed: 23408464] 

Svetkey LP, Harsha DW, Vollmer W, Stevens VJ, Obarzanek E, Elmer PJ, Lin PH, Champagne C, 
Simons-Morton DG, Aickin M, et al. Premier: a clinical trial of comprehensive lifestyle 
modification for blood pressure control: rationale, design and baseline characteristics. Ann 
Epidemiol. 2003; 13:462–471. [PubMed: 12875806] 

Tate DF, Wing RR, Winett RA. Using internet technology to deliver a behavioral weight loss program. 
JAMA. 2001; 285:1172–1177. [PubMed: 11231746] 

Thompson D, Wolf A. The medical care cost burden of obesity. Obesity Reviews. 2001; 2:189–197. 
[PubMed: 12120104] 

Turk MW, Yang K, Hravnak M, Sereika, Ewing LJ, Burke EL. Randomized clinical trials of weight 
loss maintenance: a review. J Cardiovasc Nurs. 2009; 24:58–80. [PubMed: 19114803] 

US Department of Health and Human Services, Public Health Service. Rockville, MD: Office of the 
Surgeon General; 2001. The Surgeon General's call to action to prevent and decrease overweight 
and obesity. http://www.surgeongeneral.gov/topics/obesity

Van Houten R, Nau PA. A comparison of the effects of fixed and variable ratio schedules of 
reinforcement in children. Journal of Applied Behavior Analysis. 1980; 13:13–21. [PubMed: 
7364692] 

Volpp KG, John LK, Troxel AB, Norton L, Fassbender J, Loewenstein G. Financial incentive-based 
approaches for weight loss. JAMA. 2008; 22:2631–2637. [PubMed: 19066383] 

Wadden TA, Berkowitz RI, Womble LG, et al. Randomized trial of lifestyle modification and 
pharmacotherapy for obesity. N Engl J Med. 2005; 353:2111–2120. [PubMed: 16291981] 

Wadden TA, West DS, Neiburg R, Wing RR, Ryan DH, Johnson KC, Foreyt J, Hill JO, Trence D, 
Vitolins M. One-year weight loss in the Look AHEAD study; Factors associated with success. 
Obesity. 2009; 17:713–722. [PubMed: 19180071] 

Wadden TA, Webb VL, Moran CH, Bailer BA. Lifestyle Modification for Obesity: New 
Developments in Diet, Physical Activity, and Behavior Therapy. Circulation. 2012; 125:1157–
1170. [PubMed: 22392863] 

Wang Y, Beydoun MA. The obesity epidemic in the United States – gender, age, socioeconomic, 
racial/ethnic, and geographic characteristics: A systematic review and meta-regression analysis. 
Epidemiologic Reviews. 2007; 29:6–28. [PubMed: 17510091] 

Harvey and Ogden Page 9

Prev Med. Author manuscript; available in PMC 2015 November 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

http://www.surgeongeneral.gov/topics/obesity


Warner ET, Glasgow RE, Emmons KM, Bennett GG, Askew S, Rosner B, Colditz GA. Recruitment 
and retention of participants in a pragmatic randomized intervention trial at three community 
health clinics: results and lessons learned. BMC Public Health. 2013; 13:192–201. [PubMed: 
23496916] 

Wing RR, Hamman RF, Bray GA, Delahanty L, Edelstein SL, Hill JO, Horton ES, Hoskin MA, Kriska 
A, Lachin J, et al. Achieving weight and activity goals among diabetes prevention program 
lifestyle participants. Obes Res. 2004; 12:1426–1434. [PubMed: 15483207] 

Wing RR, Phelan S. Long-term weight loss maintenance. Am J Clin Nutr. 2005; 82:2225–2255.

Womble LG, Wadden TA, McGuckin BG, Sargent SL, Rothman RA, Krauthamer-Ewing ES. A 
randomized controlled trial of a commercial Internet weight loss program. Obes Res. 2004; 
12:1011–1018. [PubMed: 15229342] 

Wylie-Rosett J, Swencionis C, Ginsburg M, Cimino C, Wasserthell-Smoller S, Caban A, et al. 
Computerized weight loss intervention optimizes staff time: the clinical and cost results of a 
controlled clinical trial conducted in a managed care setting. J Am Diet Assoc. 2001; 101:1155–
1162. [PubMed: 11678486] 

Zickuhr, K. [Accessed on January 24, 2014] Digital Differences. Pew Internet and American Life 
Project. Oct 12. 2012 http://www.pewinternet.org/˜/media//Files/Presentations/2012/Oct/Digital
%20Differences%20-%20WSU.pdf

Zickuhr, K. [accessed on January 24, 2014] Who's not online and why. Pew Internet and American 
Life Project. Sep 25. 2013 http://www.pewinternet.org/Topics/Demographics/Digital-Divide.aspx?
typeFilter=5

Harvey and Ogden Page 10

Prev Med. Author manuscript; available in PMC 2015 November 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

http://www.pewinternet.org/~/media//Files/Presentations/2012/Oct/Digital%20Differences%20-%20WSU.pdf
http://www.pewinternet.org/~/media//Files/Presentations/2012/Oct/Digital%20Differences%20-%20WSU.pdf
http://www.pewinternet.org/Topics/Demographics/Digital-Divide.aspx?typeFilter=5
http://www.pewinternet.org/Topics/Demographics/Digital-Divide.aspx?typeFilter=5


Highlights

• High risk disadvantaged population groups are at increased risk for obesity

• Current obesity treatment outcomes are below what is expected for behavioral 

interventions.

• The use of telecommunications technology and material incentives may improve 

weight loss outcomes.
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