
 

1 

 
 
 

RACE, RURALITY, AND LIFESTYLE COMMUNICATION 
FOR DIET AND EXERCISE IN PRIMARY CARE 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

By 
 

RACHEL ANDRÉ GLENN 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 

A DISSERTATION PRESENTED TO THE GRADUATE SCHOOL 
OF THE UNIVERSITY OF FLORIDA IN PARTIAL FULFILLMENT 

OF THE REQUIREMENTS FOR THE DEGREE OF 
DOCTOR OF PHILOSOPHY 

 
UNIVERSITY OF FLORIDA 

 
2012 



 

2 

 

 

 

 

© 2012 Rachel André Glenn 
 
 

 
  



 

3 

 

 

 

 

To the people God has allowed me to love through Him, 
especially my parents, my sister, and my husband 

 
 
 

 



 

4 

ACKNOWLEDGMENTS 

I would like to first acknowledge the persons to whom this project is dedicated.  

How blessed I have been to have my parents, Paul and Chantale André, as examples 

of what it truly means to see a dream through no matter how large and for also instilling 

in me the knowledge that nothing is impossible with God.  I would also like to thank my 

sister and first love, Patricia André, for her unwavering support, unconditional love, and 

laughter, which helped see me through most of my graduate training.  Last, I would like 

to thank my husband, John Glenn, for finding me when and where I least expected it 

and for sharing this journey with me. 

Next, I acknowledge those who have provided their time and expertise throughout 

my graduate studies.  First, I would like to thank my advisor and committee chair, Dr. 

Michael G. Perri, for his guidance and support in both my clinical and research 

endeavors.  My sincerest thanks to Dr. Jeffrey S. Harman, who served as an invaluable 

external committee member as evidenced by his generosity with his time and expertise 

in research methods and statistics, as well as the other members of my dissertation 

committee: Drs. David Janicke, Stephen Anton, and Daniel Martin.  Finally, I extend a 

special thank you to Dr. Jules Harrell who first introduced me to the possibilities of a 

career in clinical psychology and for his continued mentorship from afar. 

Last, I would like to thank my family and friends whose words of encouragement, 

love and support I could not have done without.  

 



 

5 

TABLE OF CONTENTS 
 
 page 

ACKNOWLEDGMENTS................................................................................................. 4 

LIST OF TABLES........................................................................................................... 7 

LIST OF ABBREVIATIONS ............................................................................................ 8 

ABSTRACT.................................................................................................................. 10 

CHAPTER 

1 INTRODUCTION ................................................................................................... 12 

Overview ............................................................................................................... 12 

The Scope and Seriousness of Obesity in the US ................................................. 13 

Racial and Rural Disparities in Obesity and Associated Disease Burden............... 15 

Racial Disparities in Obesity ............................................................................ 15 

Rural-Urban Disparities in Obesity .................................................................. 17 

Race/Ethnicity, Rurality, and Obesity .............................................................. 18 

Obesity Management in Primary Care ................................................................... 20 

Current Recommendations for Weight Management in Primary Care 
Settings ........................................................................................................ 21 

Existing Models of Practice: Prevention and Control ....................................... 23 

Trends in Weight Management Counseling in Primary Care ........................... 27 

Race, Rurality, and Regional Contexts ............................................................ 33 

Methodological Limitations .............................................................................. 36 

Empirical Support for Weight Management Counseling in Primary Care ............... 37 

Factors Influencing Physician Practices and Patient-Provider Communication ...... 42 

Patient Factors ................................................................................................ 43 

Physician Factors ............................................................................................ 46 

Implicit and Weight Bias in the Primary Care Setting ....................................... 48 

Aims and Hypotheses of the Current Study ........................................................... 52 

Aim #1: Effect of Race/Ethnicity and Rurality on Lifestyle Advice .................... 52 

Aim #2: Effect of Obesity-Related Comorbidities on Lifestyle Advice............... 53 

Aim #3: Provider Communication Related to Lifestyle Advice ......................... 55 

Exploratory Aims ............................................................................................. 56 

2 METHODS ............................................................................................................ 57 

Data Source .......................................................................................................... 57 

Participants ............................................................................................................ 58 

Procedures ............................................................................................................ 59 

Dependent Variables ....................................................................................... 60 

Independent Variables .................................................................................... 62 

Statistical Analyses ................................................................................................ 66 



 

6 

Aim #1: Effect of Race/Ethnicity and Rurality on Lifestyle Advice .................... 67 

Aim #2: Effect of Obesity-Related Comorbidities on Lifestyle Advice............... 68 

Aim #3: Provider Behaviors Related to Lifestyle Advice .................................. 68 

Exploratory Aims ............................................................................................. 68 

3 RESULTS .............................................................................................................. 70 

Overview ............................................................................................................... 70 

Baseline Characteristics ........................................................................................ 71 

Primary Aim: Effect of Race/Ethnicity and Rurality on Lifestyle Advice .................. 73 

Secondary Aim: Effect of Obesity-Related Comorbidities on Lifestyle Advice ........ 76 

Tertiary Aim: Relationship Between Provider Behaviors and Lifestyle Advice ........ 82 

Exploratory Aims: Effect of Lifestyle Advice on Respondent Behavior ................... 83 

4 DISCUSSION ...................................................................................................... 101 

Main Findings ...................................................................................................... 101 

Comparison to Prior Research............................................................................. 107 

Strengths and Limitations .................................................................................... 111 

Policy and Clinical Service Implications and Future Directions ............................ 116 

Summary and Conclusions .................................................................................. 120 

APPENDIX: RATES OF LIFESTYLE COUNSELING ................................................. 122 

LIST OF REFERENCES ............................................................................................ 126 

BIOGRAPHICAL SKETCH ......................................................................................... 143 

 
 



 

7 

LIST OF TABLES 

Table  page 
 
3-1 Participant demographics at baseline ................................................................ 86 

3-2 Priority conditions, types of lifestyle advice received, and provider 
communication .................................................................................................. 87 

3-3 Receipt of lifestyle advice among overweight adults:  Race-MSA as predictor .. 88 

3-4 Receipt of lifestyle advice among obese adults:  Race-MSA as predictor .......... 89 

3-5 Receipt of lifestyle advice among overweight adults:  Race as predictor ........... 90 

3-6 Receipt of lifestyle advice among obese adults:  Race as predictor ................... 91 

3-7 Receipt of lifestyle advice among overweight adults:  MSA as predictor ............ 92 

3-8 Receipt of lifestyle advice among obese adults:  MSA as predictor ................... 93 

3-9 Receipt of lifestyle advice among adults with and without obesity-related 
comorbidities ..................................................................................................... 94 

3-10 Receipt of lifestyle advice among adults by number of obesity-related 
comorbidities ..................................................................................................... 95 

3-11 Receipt of lifestyle advice among obese adults:  Comorbidity status by race-
MSA as predictors ............................................................................................. 96 

3-12 Receipt of lifestyle advice among obese adults:  Provider communication as 
predictor ............................................................................................................ 97 

3-13 Race-MSA as predictor of provider communication among obese adults .......... 98 

3-14 Odds of engaging in physical activity at end of survey reference period 
among adults ..................................................................................................... 99 

3-15 Combination advice at baseline as predictor of weight change among adults . 100 

A-1 Rates of weight reduction counseling .............................................................. 122 

A-2 Rates of diet and nutrition counseling .............................................................. 124 

A-3 Rates of physical activity counseling ............................................................... 125 



 

8 

LIST OF ABBREVIATIONS 

ACSM American College of Sports Medicine 

ADA American Dietetic Association 

AHRQ Agency for Healthcare Research and Quality 

ANCOVA analysis of covariance 

ANOVA analysis of variance 

BMI body mass index 

CDC Centers for Disease Control and Prevention 

FDA Food and Drug Administration 

HIV/AIDS Human Immunodeficiency Virus /Acquired Immunodeficiency 
Syndrome 

ICD-9 International Classification of Diseases and Related Health 
Problems- Ninth Edition 

IMI intensive medical intervention treatment condition 

kg/m2 kilograms/meters squared 

LOSS Louisiana Obese Subjects Study 

MEPS Medical Expenditures Panel Survey 

MEPS-HC Medical Expenditures Panel Survey- Household Component 

MEPS-IC Medical Expenditures Panel Survey- Insurance Component 

MEPS-MPC Medical Expenditures Panel Survey- Medical Provider Component 

MSA metropolitan statistical area 

NAMCS National Ambulatory Medical Care Survey 

NCHS National Center for Health Statistics 

NHAMCS National Hospital Ambulatory Medical Care Survey 

NHIS National Health Interview Survey 

NHLBI National Heart, Lung, and Blood Institute 



 

9 

OR odds ratio 

POWER Practice-based Opportunities for Weight Reduction 

SES socioeconomic status 

UCC usual care condition 

US United States 

USDHHS United States Department of Health and Human Services 

WHO World Health Organization 

 

 

 

 



 

10 

Abstract of Dissertation Presented to the Graduate School 
of the University of Florida in Partial Fulfillment of the 
Requirements for the Degree of Doctor of Philosophy 

 
RACE, RURALITY, AND LIFESTYLE COMMUNICATION 

FOR DIET AND EXERCISE IN PRIMARY CARE 

By 

Rachel André Glenn 
 

August 2012 
 

Chair: Michael G. Perri 
Major: Psychology 
 

Provision of weight-related advice in primary care is an important objective toward 

reducing racial/ethnic and rural-urban disparities in obesity.  However, the combined 

effect of these factors on obesity-related health communication has not been evaluated 

exclusively.  The current study examined lifestyle advice—diet, exercise, and 

combination—in a nationally representative sample of ethnically diverse adults (N = 

41,838) using the Medical Expenditures Panel Survey.  Among overweight and obese 

adults, rural Caucasians had significantly lower odds for receipt of diet, exercise and 

combination advice compared to urban Caucasians.  Furthermore, obese, rural African 

Americans had significantly lower odds of receiving any lifestyle advice as compared to 

urban Caucasians and African Americans.  Examined by race/ethnicity, odds of diet 

advice alone was significantly higher for overweight African Americans.  For rurality, 

among both overweight and obese adults, urban respondents had significantly greater 

odds of reporting that they received any advice.  Considering obesity-related 

comorbidity status, obese adults with at least one priority condition had significantly 

greater odds than all comparison groups (i.e., obese adults without any conditions, non-

obese adults with and without at least one condition) to receive any advice.  The 
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number of comorbidities, as well as race-MSA, also influenced odds of intervention to 

varying degrees.  Both rural Caucasians and African Americans had lower odds of 

receiving any advice regardless of comorbidity status.  Finally, respondents’ perceptions 

of provider communication did not differentiate those who received lifestyle advice; 

however, both urban and rural African Americans were significantly more likely to 

provide higher scores on provider communication compared to urban Caucasians.  No 

rural-urban differences were observed among Caucasians. While rates of lifestyle 

communication were relatively low (28.8% to 37.8%), these findings suggest rural-urban 

but not racial/ethnic disparities in obesity-related health communication. 
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CHAPTER 1 
INTRODUCTION 

Overview 

The challenges faced by rural primary health providers to address the obesity 

epidemic are significant given the current rates of overweight and obesity, particularly 

among racial/ethnic minorities and rural adults.  Moreover, there is limited access to 

obesity-related specialty care in rural areas (Jackson, Doescher, Jerant, & Hart, 2005).  

Provision of weight-related counseling in the rural primary care setting is an important 

objective toward reducing the racial/ethnic and rural-urban disparities in obesity.  In 

general, rates of weight-related counseling are low (e.g., Abid et al., 2005), and despite 

the higher prevalence of obesity among non-Hispanic Blacks and rural residents (e.g., 

Flegal, Carroll, Kit, & Ogden, 2012; Jackson, Doescher, Jerant et al., 2005), the 

research examining physician practices (i.e., counseling or advice) related to weight 

reduction, physical activity, and diet have neglected the possible interaction of 

race/ethnicity and rurality (i.e., metropolitan statistical area, MSA). 

Thus, the current study examined lifestyle advice for factors related to weight 

reduction (i.e., diet and exercise) in a nationally representative sample of ethnically 

diverse rural and urban adults.  Specifically, this study examined (1) the combined and 

independent effects of race/ethnicity and rurality on physicians’ delivery of lifestyle 

advice among overweight and obese adults, (2) the role of obesity-related comorbidities 

on respondents’ report of receiving lifestyle advice (including a by race-MSA analysis), 

and (3) the effect of provider communication on lifestyle advice received, as well as the 

racial differences in appraisal of provider communication.  Finally, the study undertook 

an exploratory examination of changes in respondent behavior (i.e., engaging in 
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moderate-vigorous physical activity and BMI change) as a function of receiving diet 

and/or exercise advice. 

The following sections provide a review of the scope and seriousness of obesity 

with a particular emphasis on the literature regarding racial/ethnic and rural disparities in 

obesity.  This is followed by a discussion of the contribution of obesity to chronic 

disease and a summary of the related trends by race and across various regions of the 

United States (US).  Also discussed is the unique role of primary care in obesity 

management.  The existing models of practice in primary care, including weight 

reduction, diet, and physical activity counseling are reviewed.  The final section includes 

research on patient-provider communication and highlights factors influencing physician 

practices, including an examination of patient factors and physicians’ biases, decision-

making, and perceptions of patient health beliefs. 

The Scope and Seriousness of Obesity in the US 

Obesity, defined as Body Mass Index (BMI) > 30 kg/m2, continues to be a major 

public health priority in the United States and abroad.  In fact, the World Health 

Organization (WHO) has characterized obesity as a “global epidemic” (WHO, 1998, p. 

4).  National survey data all indicate significant increases in the prevalence of adult 

obesity over the last few decades (e.g., Wang & Kumanyika, 2007).  In the United 

States alone, recent estimates suggest the prevalence of obesity has nearly doubled 

since 1980 (Hedley et al., 2004) with approximately 35.7% of adults 20 years and older 

currently classified as obese (Flegal et al., 2012).  An additional 33.1% of the population 

is considered overweight (BMI = 25.0-29.9 kg/m2) (Flegal et al., 2012). 

An increasing body of evidence has linked obesity to a number of adverse health 

outcomes, including five of the ten leading causes of death: heart disease, cancer, 
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stroke and other cerebrovascular diseases, chronic lower respiratory diseases, and 

diabetes (National Heart, Lung, and Blood Institute (NHLBI), 1998).  Obesity has also 

been linked to other chronic conditions such as hypertension, hyperlipidemia, metabolic 

syndrome, asthma, gall bladder disease, and osteoarthritis (Dumitrescu & Cotarla, 

2005; Freedland, 2005; Gregg et al., 2005; Lowenfels, Sullivan, Fiorianti, & 

Maisonneuve, 2005; Mokdad et al., 2003; National Task Force on the Prevention and 

Treatment of Obesity, 2000).  The detrimental effects of obesity also include disability 

(Alley & Chang, 2007; Gregg & Guralnik, 2007) and premature death (NHLBI, 1998), 

with estimates of obesity-related mortality believed to be as high as 400,000 per year 

(Flegal, Graubard, Williamson, & Gail, 2005; Mokdad, Marks, Stroup, & Gerberding, 

2004).  Thus, obesity has become the second leading preventable cause of death and 

disease in the United States (Hoerger, 2006; US Department of Health and Human 

Services (USDHHS), 2001). 

The disease burden associated with obesity falls, in part, on the nation’s 

healthcare system.  Indeed, as the prevalence of overweight and obesity increase to 

include the majority of the United States population, the medical costs of obesity-related 

conditions also increase.  Recent national estimates suggest total health costs 

associated with obesity ranging from $147 billion per year (Finkelstein, Trogdon, Cohen, 

& Dietz, 2009) to $190.2 billion per year (Cawley & Meyerhoefer, 2012).  The direct 

costs of obesity (associated with diagnosis and treatment of obesity-related illness) 

account for approximately 9.1% to 20.9% of the nation’s total health expenditures 

(Finkelstein et al., 2009 and Cawley & Meyerhoefer, 2012, respectively).  Further, aging 

and morbid obesity have been associated with increasing healthcare costs (Wee et al., 
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2005).  These increases may be attributable to increased utilization of inpatient and 

outpatient services (i.e., office visits, hospitalizations, nursing home care, rehabilitation), 

as well as higher costs associated with treatment, medication, and surgical interventions 

among these subgroups (Arterburn, Maciejewski, & Tsevat, 2005; Colditz & Stein, 

2007). 

Racial and Rural Disparities in Obesity and Associated Disease Burden 

Racial Disparities in Obesity 

The differences in obesity prevalence by race are well-documented (Flegal et al., 

2012; Hedley et al., 2004; National Center for Health Statistics (NCHS), 2009; Ogden et 

al., 2006).  Recent national survey estimates suggest that the prevalence of obesity is 

highest among non-Hispanic Blacks (49.5%) and Hispanics (39.1%) as compared to 

their Caucasian counterparts (34.3%) (Flegal et al., 2012).  While some data have 

shown that women (33.2%) exhibit higher rates of obesity than men (27.6%) (Baskin, 

Ard, Franklin, & Allison, 2005), these differences do not emerge in more recent 

estimates (Flegal et al., 2012).  However, among women only, there appear to be 

significant disparities in the prevalence of obesity by race such that non-Hispanic Black 

women (58.5%) and Hispanic women (41.4%) are significantly more likely to be obese 

compared to their Caucasian counterparts (32.2%) (Flegal et al., 2012).  Recent 

estimates show no racial differences in prevalence of obesity among men.  This 

represents a continuation of previous trends in obesity prevalence by race (Hedley et 

al., 2004; Must et al., 1999; Ogden et al., 2006). 

Obesity contributes substantially to the disease burden of chronic health 

conditions, particularly for type 2 diabetes mellitus, hypertension, and hyperlipidemia 

(Must et al., 1999; Paeratakul, Lovejoy, Ryan, & Bray, 2002), as well as gall bladder 
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disease and osteoarthritis (Must et al., 1999).  For instance, some studies show an 

increasing prevalence of these comorbid conditions at higher BMIs (Must et al., 1999).  

With few exceptions (e.g., high serum cholesterol), this pattern appears to be consistent 

across racial/ethnic groups (Must et al., 1999).  However, other studies demonstrate 

racial/ethnic differences in the prevalence of obesity-related comorbidities and mortality 

(e.g., Calle, Thun, Petrelli, Rodriguez, & Heath, 1999; Kumanyika, 2005; NCHS, 2009; 

Paeratakul et al., 2002; Stevens et al., 1998).  While these disparities persist, the 

differences in overall mortality rates for non-Hispanic Blacks and Caucasians decreased 

by 9% between 1990 and 2006 (NCHS, 2009). 

When all-cause mortality is evaluated across the BMI distribution, non-Hispanic 

Blacks appear to fare better than their Caucasian counterparts.  For example, for 

individuals with BMI > 35, risks for all-cause mortality are higher among Caucasians 

than non-Hispanic Blacks (Calle et al., 1999).  Specifically, for Caucasians with BMI > 

35, risk of death was 75-100% higher compared to Caucasians with BMI < 35.  In 

contrast, the relative risk of death for non-Hispanic Blacks was only 20-30% higher.  

Nonetheless, racial disparities in death rates for obesity-related conditions also persist.  

Among non-Hispanic Blacks, age-adjusted death rates for 2005 were 46% higher for 

stroke and other cerebrovascular diseases, 31% higher for heart disease, 22% higher 

for cancer, and 108% higher for diabetes than among their Caucasian counterparts.  

Kumanyika (2005) suggests that these racial discrepancies in death rates reflect a 

variety of factors above and beyond disease incidence, including differences in timing of 

diagnosis, presence of comorbid conditions, access to and quality of treatment, 

treatment response (e.g., adherence), and non-disease related causes of death, among 
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other social and environmental factors.  Thus, the variations in disease burden of 

obesity by race may be attributable to multiple unassessed factors. 

Rural-Urban Disparities in Obesity 

The differences in obesity prevalence as a function of “non-metropolitan” 

residency is also documented (e.g., Eberhardt et al., 2001; Jackson, Doescher, Jerant 

et al., 2005; Lucas, Schiller, & Benson, 2004; Patterson, Moore, Probst, & Shinogle, 

2004).  Recent estimates using measured height and weight show higher rates of 

obesity among rural (39.6%) as compared to urban (33.4%) adults, even after 

controlling for important sociodemographic, diet, and physical activity variables, 

including race/ethnicity (Befort, Nazir, & Perri, 2012).  This represents a relative 

increase of the rural-urban disparities in obesity reported in previous studies using self-

reported height and weight.  As rural-urban differences have been demonstrated in 

obesity, care must be taken to account for variations in obesity prevalence across 

geographic regions.  Results from the National Health Interview Survey (NHIS) show 

obesity prevalence to be lower in the Northeast (20.3%) and West (18.9%) as compared 

to the South (24.3%) and Midwest (24.2%) (Lucas et al., 2004).  In addition, NHIS data 

(Lucas et al., 2004) showed graduated increases in obesity prevalence by level of 

urbanization, with the lowest rates of obesity observed in large metropolitan statistical 

areas (20.0%), followed by small metropolitan statistical areas (23.9%) and non-

metropolitan statistical areas (25.7%).  Regional variations appear to be particularly 

salient for women such that urban communities in the West appear to have the highest 

rates of obesity nationally.  However, obesity is more prevalent in rural than in urban 

areas in the Northeast and the South (Eberhardt et al., 2001; Lucas et al., 2004). 
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The aforementioned regional variations in obesity, particularly in the South, are 

similar to those observed in the “stroke belt” phenomena.  The stroke belt is a term used 

to describe the largely rural, contiguous cluster of states in the southeast (i.e., Alabama, 

Arkansas, Georgia, Indiana, Kentucky, Louisiana, Mississippi, North Carolina, South 

Carolina, Tennessee, and Virginia) and Indiana (located on the northern border of this 

region) that have a markedly higher incidence of stroke deaths as compared to other 

regions of the country (NHLBI, 1996).  The stroke prevalence rates in these states were 

greater than 10 percent higher than the national average and are particularly salient 

given the observed association between stroke and obesity, as well as other risk factors 

including high blood pressure and cigarette smoking (NHLBI, 1996). 

In addition to stroke, the overall rates of chronic disease are greater in rural than 

urban areas, which may be attributable to the higher prevalence of obesity in these 

areas (Eberhardt et al., 2001; Patterson et al., 2004).  Furthermore, regional differences 

in prevalence of modifiable (e.g., diet composition, sedentary lifestyle) and non-

modifiable (e.g., race/ethnicity, socioeconomic status, access to and utilization of 

healthcare services) risk factors may contribute to the differences in obesity prevalence 

in these areas (Martin et al., 2005; Reis et al., 2004).  Still, estimates of obesity, obesity-

related death rates, and all-cause death rates by degree of urbanization must be 

evaluated carefully given the low population of non-Hispanic Blacks in rural areas in 

particular regions of the US, including the Northeast and the West. 

Race/Ethnicity, Rurality, and Obesity 

Although the disparities in the prevalence of obesity have been examined 

independently by race/ethnicity and rurality, research evaluating the association among 

race/ethnicity, rurality, and obesity has been limited.  Interestingly, despite the 
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overwhelming evidence that obesity is more prevalent among racial/ethnic minorities 

and in rural communities, the racial/ethnic differences in obesity prevalence do not 

emerge when assessed in rural areas.  This picture is particularly complicated for non-

Hispanic Blacks (e.g., Hayward, Pienta, & McLaughlin, 1997; Patterson et al., 2004; 

Sobal, Troiana, & Frongillo, 1996).  By contrast, one study examining the adequacy of 

control of diabetes and hypertension among rural African Americans as compared to 

urban African Americans and both rural and urban Caucasians found that rural African 

Americans were not only substantially worse in glycemic control but also in systolic and 

diastolic blood pressure control (Mainous, King, Garr, & Pearson, 2004).  Nonetheless, 

the absence of racial/ethnic disparities in obesity could be related to the observed 

homogeneity across sociodemographic domains such as occupation, household 

income, years of education, and insured status in rural communities. 

Alternately, the role of risk factors for obesity may explain the lack of racial/ethnic 

differences in obesity prevalence in some rural areas, such that Caucasians and 

racial/ethnic minorities in rural areas have similar prevalence of certain risk factors, 

particularly modifiable risk factors as unhealthful diets and physical inactivity patterns.  

Still, the evidence that rural African Americans fare worse than urban African 

Americans, as well as their rural and urban Caucasian counterparts on these 

dimensions (e.g., Champagne et al., 2004; Parks, Housemann, & Brownson, 2003; 

Wilcox, Castro, King, Housemann, & Brownson, 2000), draws attention to the growing 

disparities in disease and healthcare among this cohort.  As is suggested regarding 

diabetes and hypertension control, rural African Americans may face “a double dose of 

risk” (Mainous et al., 2004, p. 565) related to obesity and its consequences.  That is, for 
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rural African Americans, being obese contributes further to the risks associated with 

being of minority status and of having less access to healthcare as a function of living in 

a rural area. 

Obesity Management in Primary Care 

Given the marked increase in the prevalence of obesity and obesity-related health 

conditions, the healthcare system is increasingly overwhelmed by a number of obese 

patients requiring disease management in outpatient medical settings.  Indeed, the 

majority of primary care patients are overweight or obese, with obesity prevalence 

estimates among primary care populations exceeding those of the general population 

(Bowerman et al., 2001).  In addition, the majority of obese patients have one or more 

comorbidities (Rippe, Crossley, & Ringer, 1998), and more often obesity is being 

considered a chronic disease (Perri, Sears, & Clark, 1993; Williamson & Perrin, 1996; 

Yanovski, 1993).  Even for patients who have not yet developed overt disease, it may 

be beneficial to address weight management in the primary care setting (Coeytaux et 

al., 2004).  Indeed, nearly the entire population (>80%) will access the healthcare 

system in any given year (US Census Bureau, 2012) making primary care visits a prime 

opportunity to address obesity. 

In recent years, primary care has been identified as an important mechanism for 

identification, evaluation, and treatment of obesity (Katz & Faridi, 2007; Nawaz & Katz, 

2001; NHLBI, 1998; US Preventive Services Task Force, 2003).  The current 

recommendations call for routine screening for obesity utilizing BMI (measured as 

kg/m2) and waist circumference, with patients identified as obese being “prescribed” 

high-intensity behavioral interventions targeted at reductions of 5-10% of body weight 

(Donnelly et al., 2009; Hill & Wyatt, 2002; Seagle, Strain, Makris, & Reeves, 2009; US 
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Preventive Services Task Force, 2003).  Modest weight losses (i.e., of 5-10% of body 

weight) have been shown to produce significant health benefits, including reduction of 

risk factors such as elevated levels of blood pressure or glucose and abnormal lipid 

profiles (NHLBI, 1998).  Further, clinical guidelines explicitly include assessment of 

readiness to change as a prerequisite to development and implementation of a weight 

management plan (Anderson & Wadden, 1999; NHLBI, 1998).  Yet, obesity remains 

underdiagnosed and undertreated in the primary care setting and the challenges faced 

by primary care practices to provide quality care continue to prevail (e.g., Ma, Xiao, & 

Stafford, 2009a; Ma, Xiao, & Stafford, 2009b; Stafford, Farhat, Misra, & Schoenfeld, 

2000).  The following sections review the current recommendations and approaches to 

obesity management in primary care practice settings. 

Current Recommendations for Weight Management in Primary Care Settings 

As stated previously, the address of the obesity epidemic has become one of the 

leading public health agendas.  The American Dietetic Association (ADA) and the 

American College of Sports Medicine (ACSM) offer the most recent review of data and 

recommendations for weight management, particularly in the healthcare context (Seagle 

et al., 2009 and Donnelly et al., 2009, respectively).  Both positions offer additions to 

previous guidelines, which call for routine screening for obesity utilizing BMI and waist 

circumference, assessment of patient knowledge and readiness for change, and 

development of a weight management plan targeting reductions of 5-10% of body 

weight (e.g., Hill & Wyatt, 2002; Lichtenstein et al., 2006; US Preventive Services Task 

Force, 2003). 

The ADA provides an evidence-based approach for the development of clinical 

practice guidelines for nutrition care, including assessment, diagnosis, intervention, 
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monitoring and evaluation (Seagle et al., 2009).  Specific recommendations for 

assessment call for a multidisciplinary approach consisting of clinical measurement of 

weight status using height, weight, BMI, and waist circumference, as well as a 

biopsychosocial evaluation assessing health risk (i.e., weight-related comorbidities, 

other physiologic causes of excess weight, musculoskeletal problems) to establish a 

diagnosis, guide in the development of weight loss goals, and document outcomes.  In 

addition, an assessment of patient goals and barriers to successful weight loss (e.g., 

depression, eating disorder, food access) should precede establishing realistic 

expectations for weight loss (i.e., education regarding benefits of modest weight loss, 

de-emphasis of cosmetic goals).  Next, the ADA recommends nutritional diagnosis to 

aid in the goal of achieving a negative energy balance required for weight loss.  The 

recommended strategy noted for reduction of energy intake is a low-fat, low-calorie diet 

(though reduced carbohydrate diets are also supported), with use of portion control, 

meal substitutions, and development of a consistent meal pattern consisting of 4-5 

meals/snacks per day (especially breakfast). 

The ADA notes that successful nutritional intervention should be supplemented by 

physical activity, which increases the magnitude of weight loss and is implicated in the 

prevention of weight regain.  Specifically, the ADA suggests provider counseling 

reinforce national recommendations for reduction of health risk, prevention of weight 

gain or weight loss, and long-term weight maintenance, which call for 30, 60, and 60-90 

minutes of moderate-intensity physical activity on most days of the week, respectively.  

The ADA also supports use of behavioral interventions (i.e., cognitive behavioral 

therapy) to help patients develop behavioral skills for weight loss, including self-
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monitoring, problem-solving, stimulus control, and cognitive restructuring, in addition to 

nutrition and exercise education and skills.  Finally, use of weight loss medication and 

bariatric surgery are noted as effective lines of intervention for patients who meet 

criteria for these therapies. 

While the ADA provides more comprehensive guidelines for weight management 

in primary care settings, the ACSM guidelines focus specifically on the role of physical 

activity to short-term and sustained weight loss (Donnelly et al., 2009).  The primary 

position of the ACSM is that physical activity leads to modest weight losses in the 

absence of diet restriction, while combined with diet modification has an additive effect 

on weight loss.  Specific ACSM guidelines have been improved to account for the 

different energy expenditure needs for various weight management goals.  To prevent 

significant weight gain and reduce associated chronic disease risk factors, the ACSM 

recommends at least 150 minutes per week of moderate-intensity physical activity for all 

adults.  Recommendations for overweight and obese suggest 150-250 minutes per 

week of moderate-intensity physical activity to achieve modest reductions in weight.   

Finally, more meaningful weight losses and weight maintenance may be achieved with 

greater than 250 minutes per week of moderate-intensity physical activity.  Additionally, 

the ACSM also recommends strength training as a means of decreasing fat mass and 

further reducing obesity-related health risks. 

Existing Models of Practice: Prevention and Control 

Obesity management implies both prevention and control (Katz & Faridi, 2007).  In 

the primary care setting, obesity management entails an array of activities driven by a 

disease-focused or prevention-focused approach.  
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Disease-focused weight management.  Weight loss, diet, and physical activity 

counseling often occur as a function of treatment for comorbid conditions (e.g., 

hypertension, high cholesterol, type 2 diabetes, arthritis) for which obesity is a 

modifiable risk factor.  Studies reporting rates of lifestyle counseling for these specific 

patient groups show higher rates than those observed in studies of general trends in 

weight management (described in later sections) (e.g., Carlson, Maynard, Fulton, 

Hootman, & Yoon, 2009; Kreuter, Scharff, Brennan, & Lukwago, 1997; Morrato, Hill, 

Wyatt, Ghushchyan, & Sullivan, 2006; Wee, McCarthy, Davis, & Phillips, 1999).  

Specifically, the presence of an obesity-related or other chronic conditions appear to 

increase the likelihood of receiving weight-related counseling; however, prevalence of 

such counseling is still relatively lower than expected, ranging from 30.8% (Bell & 

Kravitz, 2008) to 73.0% (Egede, 2003).  For example, among inactive obese adults with 

arthritis/joint problems or hypertension, 59.1% and 74.0%, respectively, reported ever 

receiving physical activity or exercise counseling (Carlson et al., 2009).  Similar to 

findings in previous examinations of counseling practices, provision of physical activity 

counseling also increased with increases in BMI.  These findings are relatively 

consistent across studies of lifestyle modification for patients with hypertension (Bell & 

Kravitz, 2008), diabetes (Egede, 2003; Egede & Zheng, 2002), and arthritis (Mehrotra, 

Naimi, Serdula, Bolen, & Pearson, 2004). 

The approach to obesity management in the primary care setting that would ideally 

become the dominant model of treatment is the continuous care model.  Perri, Nezu, 

and Viegener (1992) and Perri, Sears, and Clark (1993) were among the first to propose 

a continuous care model for obesity management that was focused on overcoming the 



 

25 

challenges of long-term weight maintenance (i.e., after initial weight loss efforts).  

Similarly, the chronic care model, systems-based, multidisciplinary approach to chronic 

disease management as applied to obesity, calls for continued professional contact 

geared towards engaging patients in self-management and practice of nutritional, 

physical activity, and weight maintenance advice (Ely et al., 2008).  Further, the model 

makes provisions for health professionals’ engagement in disease management through 

application of clinical guidelines and continuing education and training, which have been 

demonstrated to enhance the long-term maintenance of weight loss (Ely et al., 2008). 

Prevention of obesity.  Kumanyika (2007) provides an overview of the 

conceptual frameworks for obesity prevention, which in recent years has emerged as its 

own research area within the broader context of obesity literature.  The focus here is on 

the relevant paradigms, excluding other guiding frameworks that do not apply to the 

discussion of obesity management in primary care (e.g., WHO framework for population 

levels of prevention, ecological models, population health model).  Particular attention 

has been drawn to conceptual frameworks for defining prevention of obesity.  Here, the 

primary determination of prevention is based upon whether obesity prevention 

necessarily includes treatment of preexisting weight issues as in the primary-secondary-

tertiary prevention continuum.  In the chronic disease model, prevention is defined along 

a continuum that accounts for disease progression in terms of diagnosis and prognosis 

and emphasizes risk reduction (Kumanyika, 2007).  As applied to obesity, primary 

prevention refers to interventions to reduce the incidence of new cases of obesity by 

preventing excess weight gain in the normal and overweight population; while 

secondary prevention applies to interventions geared towards reducing the prevalence 
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of obesity by implementing weight stabilization or weight loss strategies among those 

who fall within the first two classes of obesity (i.e., Class I or Class II obesity).  Finally, 

tertiary prevention targets the morbidly obese (i.e., Class III obesity), who are at the 

highest risk for complications associated with weight status.  A similar approach can be 

applied to obesity-related comorbidities (e.g., obesity treatment as primary prevention 

for hypertension and diabetes) (Kumanyika, 2007). 

In an earlier review, Kumanyika (2005) presents two additional prevention 

paradigms (i.e., in addition to the primary-secondary-tertiary prevention continuum).  

The first is a health promotion or population health approach, which has the goal of 

shifting the entire BMI distribution, thereby lowering the mean (Orleans, Gruman, Ulmer, 

Emont, & Hollendonner, 1999).  This approach actually de-emphasizes the role of 

primary care in obesity prevention, suggesting that weight reduction interventions, 

particularly those promoting healthy eating and physical activity, can be applied 

universally and more cost-effectively without individual screening and counseling 

(Kumanyika, 2007).  Nonetheless, individual treatment remains the dominant paradigm. 

One approach inherent to individual treatment is behavioral counseling.  

Independent of the goal (prevention versus treatment), behavioral counseling in the 

primary care setting has the potential to target small behavior changes (e.g., increasing 

physical activity, improving the quality of diet, reducing caloric intake) that can 

presumably be maintained over the long run, monitored, and adjusted appropriately as 

determined in a collaborative manner by the primary care provider and the patient 

(Kumanyika, 2007).  This is the underlying concept for the “downstream” anchor of the 

continuum of action model, wherein the emphasis is on individually-oriented and 
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curative strategies involving behavioral counseling and education (Kumanyika, 2007).  

The curative nature of these strategies has also been identified as a drawback insofar 

as the advice is “prescriptive and generic in nature with a focus on clinical outcomes” 

(Katz & Faridi, 2007, p. 291).  Further, these strategies do not allow for introduction and 

practice of patients’ self-management skills (i.e., problem-solving, focus on self-

monitoring and efficacy, application of skills to real-life situations) or provider use of 

reinforcement and behavioral contracting, which have demonstrated efficacy in obesity 

management (Williamson & Perrin, 1996). 

Other related frameworks for understanding the complexity of weight management 

in the primary care setting include the Transtheoretical Model of Behavior Change, 

which is often referred to as the Stages of Change Model (Prochaska & DiClemente, 

1982) and the Health Beliefs Model (Glanz, Rimer, & Lewis, 2002).  The Stages of 

Change Model illustrates the behavioral stages that precede health behavior change.  

These stages are precontemplation, contemplation, preparation, action, and 

maintenance.  They have been applied to a number of behavioral weight loss 

interventions and models of weight reduction, diet, and exercise counseling (e.g., 

Campbell et al., 1994; Kreuter et al., 1997; Macqueen, Brynes, & Frost, 1999; Pinto, 

Goldstein, & Marcus, 1998; Sutton et al., 2003).  Frameworks for understanding health 

communication and the patient-provider relationship are discussed in later sections.  

Trends in Weight Management Counseling in Primary Care 

Despite the growing role of primary care in obesity management, much of the 

research in this area has shown that physicians are missing the mark in terms of the 

guidelines for identification, evaluation and treatment of obesity in their overweight and 

obese patients.  In fact, trends in weight management counseling in the primary care 
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setting have not changed significantly since the introduction of clinical guidelines for 

obesity management (Katz & Faridi, 2007; Jackson, Doescher, Saver, & Hart, 2005).  

Investigators examining the trends in weight management counseling generally cite a 

lack of attention to obesity in primary care settings (e.g., Abid et al., 2005; Boardley, 

Sherman, Ambrosetti, & Lewis, 2007; Ely et al., 2006; Flocke, Clark, Schlessman, & 

Pomiecko, 2005; Huang et al., 2004; Ma, Urizar, Alehegn, & Stafford, 2004; Nawaz, 

Adams, & Katz, 1999; Nawaz, Katz, & Adams, 2000; Sciamanna, Tate, Lang, & Wing, 

2000; Scott et al., 2004; Stafford et al., 2000).  The rates of counseling to “lose weight” 

in these national and local investigations evaluating counseling for weight reduction and 

control ranged from 5.8% (lowest) to 48.9% (highest; not including examples from 

physician report, which appear to be inflated).  Even when the primary reason for the 

medical encounter was a comorbid condition, rates of counseling for weight loss among 

obese patients were low (e.g., Galuska, Will, Serdula, & Ford, 1999).  The Appendix 

shows the rates of weight reduction, diet/nutrition, and physical activity counseling 

across a number of studies over the last decade.  Further, trends in weight 

management counseling in primary care have been evaluated in a variety of contexts: 

documentation of obesity during primary care encounters and counseling calling for 

diet/nutritional changes, increases in physical activity, or use of pharmacologic agents 

(e.g., appetite suppressants).  Finally, the most important contribution to this body of 

literature (discussed in detail in a later section) includes empirical support for weight 

management counseling in the primary care setting (e.g., Appel et al., 2011; Ely et al., 

2008; Ryan et al., 2010; Wadden et al., 2011).  
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Factors related to identification and evaluation of obesity.  Implementation of 

weight management counseling in primary care first requires appropriate identification 

and evaluation of obesity in primary care patients.  Body mass index (BMI) and waist 

circumference have previously been established as straightforward, easily obtained, 

cost-effective, and validated measures of excess body weight in the clinical setting (Hill 

& Wyatt, 2002; US Preventive Services Task Force, 2003).  National data suggest that 

rates of measurement of height and weight are suboptimal (i.e., 42.0% for height, 65.0% 

for weight, and 41.0% for both height and weight) (Ma et al., 2009a), and in some cases 

inaccurate (Greenwood, Narus, Leiser, & Egger, 2011).  In the Ma and colleagues study 

(2009a), of the total visits where BMI was obtained, only 29.0% of cases in which 

obesity was diagnosable had a documented diagnosis of obesity, which is consistent 

with previous findings regarding poor documentation of obesity (e.g., Bardia, Holtan, 

Slezak, & Thompson, 2007; Greenwood et al., 2011; Huang et al., 2004; Ma et al., 

2009b; Stafford et al., 2000).  However, the proportion of visits during which obesity was  

diagnosed did increase with weight status (19.0% for BMI = 30.0-34.9; 32.0% for BMI = 

35.0-39.9; and 50.0% for BMI > 40.0) (Ma et al., 2009a), suggesting that physicians 

reporting may be related to perception of risks associated with graduated increases in 

obesity status.  In addition, there were <2.0% of cases where obesity was misdiagnosed 

for adults with BMI < 30.0; however, it is not known what proportion of these adults fell 

in the overweight, normal weight, or underweight categories.  This trend was also 

observed by Boardley and colleagues (2007), as well as Bardia and colleagues (2007), 

who noted that in addition to higher BMI, patients with diabetes and obstructive sleep 

apnea were also more likely to have an obesity diagnosis documented.  This is 
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understandable considering obesity management is the cornerstone therapy for the 

treatment of diabetes and obstructive sleep apnea.  Despite these findings, inaccuracies 

in clinical measurement of overweight and obesity are common.  For example, 

Greenwood and colleagues (2011) found that while greater 80% of adult patients had 

BMI recorded in the electronic medical records available in this multi-site study, only 

35.4% of the records were accurate based on the study protocol. 

Following identification and diagnosis of obesity and associated disorders, clinical 

guidelines for obesity management call for an assessment of patient’s readiness to 

change and development and documentation of a weight management plan to include 

not only diet but also moderate intensity physical activity (Donnelly et al., 2009; Hill & 

Wyatt, 2002; Lyznicki, Young, Riggs, & Davis, 2001; US Preventive Services Task 

Force, 2003).  This includes evaluation of motivation and expectations for weight loss, 

weight loss history, understanding of personal risks and benefits for weight loss, 

attitudes toward diet and physical activity, and personal barriers to weight loss such as 

social supports, time restraints, and lack of resources.  The available evidence suggests 

that physicians do not typically engage patients in a discussion of readiness to change 

even when a weight management plan is documented (e.g., Huang et al., 2004; Scott et 

al., 2004).  To provide a concrete example, only 2%, 9%, and 10% of encounters 

including weight loss, diet, or physical activity counseling, respectively, included an 

assessment of readiness to change (Flocke et al., 2005).  Further, poor documentation 

of obesity reduces the likelihood of development of weight management plan or receipt 

of advice, counseling, or education regarding weight, diet, or exercise, suggesting that 
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identification of obesity using clinical guidelines may serve as a cue to provide 

counseling in these domains (Bardia et al., 2007; Boardley et al., 2007). 

Diet and exercise.  Diet and exercise with the goal of creating a negative energy 

balance are key components of weight management.  However, rates of counseling 

specific to these strategies are low.  Physicians are more likely to provide education and 

counseling regarding diet than exercise (e.g., Boardley et al., 2007; Ma et al., 2004; 

Stafford et al., 2000).  This is likely because caloric restriction is deemed the more 

important part of the energy balance equation (i.e., compared to strategies such as 

modifications in specific macronutrients).  However, exercise has more beneficial effects 

on long-term weight maintenance than initial weight loss (Donnelly et al., 2009; NHLBI, 

1998).  While some studies show similar rates of diet and physical activity advice (e.g., 

Kreuter et al., 1997) or higher rates of physical activity than diet counseling (e.g., 45.0% 

versus 31.0% in Flocke et al., 2005; and 57% versus 49% in Agency for Healthcare 

Research and Quality (AHRQ), 2012), the relatively low rates of both types of advice 

are still significant given the growing problem of obesity. 

Pharmacological treatments of obesity.  From the perspective of a chronic 

disease model, pharmacologic treatments may not be the preferred line of therapy for 

long-term management of obesity.  Long-term (i.e., > 2 years) effectiveness of anti-

obesity medications have not been established (NHLBI, 2000; Rucker, Padwal, Li, 

Curioni, & Lau, 2007; Yanovski & Yanovski, 2002).  Though the same could be said of 

diet and exercise interventions, physicians appear to be even more reluctant to 

prescribe weight loss medications for long-term use (Foster et al., 2003).  Some factors 

that contribute to this reluctance may include physicians’ perception of pharmacological 
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treatments of obesity as especially ineffective and physician’s concerns regarding the 

costs for their patients (Bray, 2002).  This may also represent a cautious response to 

the recent controversy following recall of several popular anti-obesity medications such 

as “fen-phen” (i.e., the diet drug combination of fenfluramine and phentermine) 

secondary to serious medical consequences (e.g., Wadden et al., 1998).  Following 

recall of sibutramine and the Food and Drug Administration’s (FDA) rejection of two 

additional anti-obesity medications (lorcaserin and a combination of phentermine and 

topiramate) in 2010 (Wright & Aronne, 2011), orlistat is currently the only drug approved 

by the FDA for long-term use (Joyal, 2004; Bray, 2002). 

Based on the observed literature, one study in this line of research included 

prescription of anti-obesity medications as a dependent variable in an evaluation of 

independent predictors of physicians’ obesity-related practices (Stafford et al., 2000).  

Here, the primary aim was to determine the association between risk status and 

provision of obesity-related counseling or treatment.  Results indicated that persons with 

higher health risks were least likely to be prescribed anti-obesity medication (0.6% very 

high risk versus 6.3% low risk).  Another study included patients who had a documented 

prescription for a weight loss drug among other drug classes (i.e., for hypertension, 

hyperlipidemia, or type 2 diabetes) in its sample; however, this was used as an indicator 

of the presence of associated diseases rather than as an alternate form of weight 

reduction counseling (Heaton & Frede, 2003).  In yet another example, investigators 

assessing the frequency of 25 weight management strategies offered as 

recommendations to patients by their physicians found that “use of weight loss 
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medication” was the least frequently offered advice (Phelan, Nallari, Darroch, & Wing, 

2009). 

Further, thirty-five percent of a sample of obstetrician-gynecologists in the United 

States reported that they had prescribed weight loss to their obese patients.  However, 

when evaluated from a patient perspective, only 1% of patients recalled ever being 

offered education or advice regarding pharmacologic options for weight loss (Huang et 

al., 2004).  Notably, this 1% also included education regarding surgical interventions.  

According to the literature, there were no studies evaluating racial differences in 

physicians’ tendencies to prescribe anti-obesity medications.  However, data from 

studies of pain management, HIV/AIDS and cancer treatment, and psychological 

treatment show that physicians tend to underprescribe to minority patients, especially 

African Americans (Baker, 2003; Bogart, Catz, Kelly, & Benotsch, 2001; King, Wong, 

Shapiro, Landon, & Cunningham, 2004; Opolka, Rascati, Brown, & Gibson, 2004).  

Similar patterns may emerge for physicians’ prescription of anti-obesity medication.  

Taken together, these data represent little consideration and application of anti-obesity 

medication for management of obesity across a variety of primary care settings. 

Race, Rurality, and Regional Contexts 

Across the studies reviewed, a variety of factors have been examined as 

possible predictors of weight management counseling, including age, sex, race, 

socioeconomic status (i.e., income), education level, marital status, degree of obesity, 

perception of health and actual health status (i.e., presence of comorbidities or other 

risk factors), among others.  The findings are complex and inconsistent making it 

difficult to draw any substantive conclusions about what factors definitively predict 

weight-related counseling in the primary care setting.  Related to the primary variables 
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of interest, only a few studies have considered the racial, rural-urban or geographic 

variations in receipt of obesity-related counseling (e.g., Centers for Disease Control and 

Prevention (CDC), 1998; Ely et al., 2006; McAlpine & Wilson, 2007).  Specifically, 

research has yet to clearly elucidate how race and rurality work in concert within this 

context. 

It is unclear whether race plays a role in identification of obese in the primary 

care setting.  In some studies, Black patients were more likely than their Caucasian and 

Hispanic counterparts to be identified as obese (e.g., Stafford et al., 2000).  In another 

study (Ferraro & Holland, 2002), Black women were less likely to be classified as obese 

when compared to white women with comparable anthropomorphic measurements.  

This is particularly problematic given the evidence regarding poor documentation of 

obesity and rates of weight-related counseling.  Significant racial differences do not 

emerge consistently in rates of counseling across a number of studies (e.g., Jackson, 

Doescher, Saver et al., 2005; Ma et al., 2009b; Sciamanna et al., 2000; Stafford et al., 

2000).  However, some studies do show significant racial differences in counseling that 

favor minorities (e.g., Loureiro & Nayga, 2006).  Ma and colleagues (2004) reported 

some racial differences in rates of diet but not physical activity counseling among a 

sample of patients at-risk for cardiovascular disease.  Non-Hispanic Blacks, Hispanics, 

and Asian/Pacific Islanders were more likely to receive diet counseling than their 

Caucasian counterparts (odds ratios were 1.2, 1.4, and 1.7 times higher, respectively, 

as compared to the Caucasian reference group).  It should be noted, however, that 

these analyses did not account for patient weight status using BMI, socioeconomic 

status, or education, as these data were not collected as part of the national surveys 
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evaluated in this study (National Ambulatory Medical Care Survey (NAMCS) and the 

National Hospital Ambulatory Medical Care Survey (NHAMCS)). 

Similar associations have been observed for rural-urban differences, as well as 

regional differences.  McAlpine and Wilson (2007) evaluated the association between 

region and counseling across five time points (i.e., 1995-1996, 1997-1998, 1999-2000, 

2001-2002, and 2003-2004).  Data showed that a greater proportion of primary care 

visits occurred in the South (e.g., 37.1% of visits in 2003-2004) than any other region.  

Region was found to be associated with counseling, with visits in the South and 

Midwest less likely to include weight reduction, diet/nutrition, or exercise counseling 

than visits in the Northeast.  Further, there were significant negative time trends in the 

prevalence of all forms of counseling in the Northeast and Midwest across the study 

period (i.e., rates of counseling decreased significantly from 1995 to 2004).  Similarly, 

Abid and colleagues (2005) and Galuska and colleagues (1999) noted that residents of 

the South and Midwest were significantly less likely to receive advice to lose weight 

than those in the Northeast.  However, Loureiro and Nayga (2006) observed 

respondents in the South and Northeast were more likely than respondents in the 

Midwest to receive advice to lose weight from their physicians. 

Other studies examining weight management in the primary care setting include 

a study (Ely et al., 2006) of patients in rural Kansas primary care practices, of which 

approximately 53% of patients reported that they “rarely, if ever” discussed weight 

management with their physicians.  Fewer still reported receiving nutrition (38.0%) or 

physical activity (43.0%) counseling.  Also, in an examination of preventive counseling 

for cardiovascular disease by geographic regions of the United States, Southern 
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residents were least likely to receive either diet or physical activity participation advice 

(CDC, 1998).  In a recent examination of trends in obesity-related counseling, Ma and 

colleagues (2009b) included geographic region and metropolitan statistical area (i.e., 

rural-urban status as a simple yes/no variable) as possible independent factors in a 

logistic regression model.  Neither variable was found to be independently associated 

with receiving diet, exercise, or weight reduction counseling among patients with BMI > 

30.0.  Interestingly, region of practice was independently associated with greater 

chances of lacking complete measurements (i.e., for weight and height) to screen for 

obesity (for the Northeast and the West) or an obesity diagnosis (for the South).  These 

factors, as discussed earlier, may have significant implications for the development of a 

weight management plan during a primary care encounter (Ma et al., 2009b). 

Methodological Limitations 

One methodological challenge of several of these studies (e.g., Ely et al., 2006; 

Ma et al., 2009b), which may represent an underestimation of the frequency of weight 

management counseling in primary care, is the framing of questions related to the 

timing of weight-related counseling.  For example, for individuals who did not report 

receiving counseling during a particular medical encounter, few studies accounted for 

the possibility of having received counseling during a previous medical visit.  Similarly, 

the lack of documentation of weight status does not rule out the possibility that weight 

management was discussed during a particular encounter (e.g., Bardia et al., 2007).  

Further, in cases where diet and exercise counseling were provided, there was little or 

no account of whether that counseling was directly related to a weight reduction goal.  

Another relevant issue to consider is the recall bias implicit in patient reports.  The use 

of a cross-sectional approach is also an important methodological limitation.  Taken 
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together, these methodological issues make it difficult to draw conclusions with regard 

to role of primary care providers in obesity treatment and management. 

Empirical Support for Weight Management Counseling in Primary Care 

Obesity management targeting sustained weight loss has yet to demonstrate 

efficacy (US Preventive Services Task Force, 2003).  Only a few randomized control 

trials have evaluated the efficacy of weight management counseling in the primary care 

setting for producing significant weight change (e.g., Appel et al., 2011; Ashley et al., 

2001; Ely et al., 2008; Kumanyika et al., 2012; Lewis & Lynch, 1993; Logue et al., 2005; 

Pinto, Goldstein, Ashba, Sciamanna, & Jette, 2005; Ryan et al., 2010; Tsai et al., 2010; 

Wadden et al., 2005; Wadden et al., 2011).  Others have focused on implementation of 

behavioral counseling for exercise, nutrition, and specific obesity-related outcomes with 

(e.g., Lewis & Lynch, 1993; Ockene et al., 1999) and without (e.g., Calfas et al., 2002; 

Goldstein et al., 1999; King et al., 2006) specific attention to weight change. 

Results of several independent studies (i.e., Christian et al., 2008; Ely et al., 2008; 

Kumanyika et al., 2012; Ryan et al., 2010) found that, although participants in the 

respective intervention arms lost more weight than those in the control arms, differences 

were not always statistically significant and intervention failed to produce clinically 

significant weight losses (>5% body weight) in most participants.  The Think Health! 

study, a randomized control trial of a behavioral weight loss intervention (adapted from 

the Diabetes Prevention Program) conducted at five primary care practices by 

physicians and auxiliary staff trained as lifestyle coaches, provides one example 

(Kumanyika et al., 2012).  In this trial, a usual care condition (Basic) comprised of 

quarterly primary care visits with lifestyle counseling was compared to a treatment 

condition (Basic Plus), which consisted of quarterly primary care visits with counseling 
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plus individual sessions with a lifestyle coach once per month.  Duration of both study 

conditions was one year.  Findings indicated one-year weight changes of -1.61 kg for 

Basic Plus and -0.62 kg for Basic conditions, which did not represent a statistically 

significant difference (p = 0.15).  In addition, only 23% and 10% of group participants, 

respectively, lost >5% of their baseline body weight. 

Another study, the Louisiana Obese Subjects Study (LOSS), targeted intervention 

to extreme obese (BMI = 40 to 60) patients from eight sites (primarily primary care 

practices), who were randomized to the intensive medical intervention treatment 

condition (IMI) or usual care condition (UCC) (Ryan et al., 2010).  Weight change was 

reported as percentage of weight lost from baseline, which for completers was 9.7% 

and 0.4% for IMI and UCC, respectively.  Given the high attrition noted in the study, 

percent weight losses were also reported in baseline observation carried forward and 

last observation carried forward analyses; however, results were relatively unchanged 

with IMI losing significantly more than the UCC.  Still, only 31% and 9% of the IMI and 

UCC patients, respectively, achieved a 5% or more weight loss at two years, which may 

in part represent the issue of weight regain and maintenance.  Notwithstanding the fact 

that the vast majority of obese patients in these studies do not successfully achieve or 

maintain weight losses sufficient to improve their health, these interventions continue to 

heighten attention to obesity among both participants and physicians, and in some 

cases offer a significant alternative to current standards of care (i.e., usual care), self-

directed weight loss, or no intervention. 

The Practice-based Opportunities for Weight Reduction (POWER) Trials 

Collaborative Research Group, funded by the NHLBI, represents the most recent efforts 
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to further research in this area through three comparative-effectiveness trials of weight-

loss interventions for obese patients with cardiovascular risk factors and delivered in 

primary care settings (Yeh et al., 2010).  Results of two of these trials are discussed 

here.  Wadden and colleagues’ (2011) study of 390 obese adults presenting at one of 

six primary care practices compared a usual care control condition consisting of 

education provided at quarterly primary care physician office visits with two intervention 

groups.  The interventions were the brief lifestyle counseling group consisting of usual 

care component plus monthly, in-person counseling visits by trained medical assistants 

of 15-minute duration and an enhanced lifestyle counseling group consisting of usual 

care component plus monthly, in-person counseling visits by trained medical assistants 

of 15-minute duration with addition of meal replacements or weight-loss medications.  At 

24-month follow-up, participants in the enhanced lifestyle intervention lost significantly 

more weight (4.6 kg) than those in the brief lifestyle counseling group (2.9 kg) and the 

usual care group (1.7 kg); however, the latter two groups did not differ significantly.  

Enhanced lifestyle intervention also resulted in clinically meaningful weight losses (i.e., 

at least 5% of initial body weight lost) in 35% of the enhanced lifestyle counseling 

participants versus 26% and 22% of the brief lifestyle counseling and usual care group 

participants, respectively. 

Appel and colleagues (2011) followed 415 obese patients from six primary care 

practices with at least one cardiovascular risk factor over the 2-year study period.  The 

effectiveness of two behavioral weight loss interventions (remote support only and in-

person support plus remote support) was compared to a control condition consisting of 

a self-directed weight loss (using educational material and resources provided at study 
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initiation).  The remote support condition consisted of a commercial call center-directed 

group in which office-based lifestyle coaches delivered all lifestyle interventions by 

telephone, internet, and e-mail; while the in-person condition consisted of in-person 

individual (20 minute) and group (90 minute) sessions plus electronic and telephone 

contacts delivered by office-based lifestyle coaches.  Both interventions also included 

contact with primary care physicians who supported the delivery of the interventions, 

reviewed participants' weight status, and encouraged engagement (or reengagement) in 

the study at routine medical visits.  At 24-month follow-up, participants in both the in-

person and remote support interventions had similar weight losses (-5.1 kg and -4.5 kg, 

respectively), which was significantly greater than the weight loss achieved through self-

directed weight loss (control group, -0.8 kg).  In addition, participants in the intervention 

arms were significantly more likely to achieve modest losses of at least 5% of their initial 

body weight:  41% and 38% of the in-person and remote support groups, respectively, 

versus 19% of the control group. 

The issue of non-significant clinical results may be understood within the context 

of continuity of care.  Repeated communication regarding weight and risk reduction via 

behavioral activation appears to be necessary to improve adherence, minimize barriers, 

and improve outcomes (e.g., Katz & Faridi, 2007; Logue et al., 2005).  Specifically, 

patients who are encouraged and monitored with regard to physical activity, diet, and 

self-monitoring of weight and caloric intake appear to have more success in achieving 

sustainable behavior change and weight loss.  However, one of the greatest limitations 

to many of the aforementioned trials was attendance, which continues to affect the 

feasibility and effectiveness of office-based behavioral interventions.  In addition, 
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changes in health care delivery systems, particularly with respect to reimbursement, 

would be required to successfully implement these protocols in primary care settings. 

Despite the limited evidence for the effectiveness of physician counseling on 

weight control, studies evaluating the effect of counseling and training specific to weight 

do show promise.  For example, implementation of an obesity-counseling skills training 

program showed that compared to physicians in a control condition, training improved 

the frequency and quality of counseling provided to obese patients (Simkin-Silverman & 

Wing, 1997).  Specifically, training significantly increased rates of counseling (47% at 

baseline to 89% after intervention), whereas rates remained stable among those who 

did not receive training (42% at both baseline and after the intervention).  Also, 

physician advice in the form of weight management counseling (e.g., weight reduction, 

diet, or physical activity counseling) has been identified as an important predictor of 

behavior change (Kreuter, Chheda, & Bull, 2000).  Weight reduction counseling 

increases the likelihood of weight loss attempts (Abid et al., 2005; Bish et al., 2005; 

Sciamanna et al., 2000; Galuska et al., 1999).  For instance, Abid and colleagues 

(2005) observed a considerable difference in the prevalence of attempts to lose weight 

among obese adults who had received the message to “lose weight” from a healthcare 

provider (79.8%) compared to those who had not received such advice (58.6%).  Of 

note, among those who were advised and attempted weight loss, only 56% engaged in 

the recommended strategies for successful weight loss (i.e., diet and exercise) (Galuska 

et al., 1999).  This suggests that messages to “lose weight” must be clear and specific 

in regard to the behaviors most likely to result in an energy balance conducive to weight 

loss. 
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Few studies have demonstrated the positive impact of physicians’ advice to lose 

weight on specific behavioral outcomes such as changes in dietary intake and physical 

activity.  Pinto and colleagues (2005) and Lewis and Lynch (1993) reported that 

physicians’ counseling did help individuals become more physically active.  However, it 

should be noted that the increases in physical activity in the former study included 

extended counseling outside of the primary care setting.  Loureiro and Nayga (2006) 

also demonstrated the effect of physicians’ advice on participants’ reports of eating 

fewer calories and fat to lose weight and engaging in physical activity to lose weight.  

The tendency to utilize these strategies increased with counseling.  Additionally, weight 

reduction counseling increases awareness and understanding of health risks (Ely et al., 

2008; Huang et al., 2004) and increases the likelihood that individuals will consequently 

respond to cues to engage in weight management (Kumanyika, 2007).  This may be 

particularly important for minorities and rural residents, who are disproportionately 

affected by obesity and obesity-related disease.  However, even fewer studies have 

evaluated the effectiveness of these primary care based interventions for minority 

groups (e.g., Kumanyika et al., 2012; Martin et al., 2008; Martin et al., 2006). 

Factors Influencing Physician Practices and Patient-Provider Communication 

Factors such as time, resources (i.e., validated tools and materials), training 

regarding delivering obesity interventions, and availability of brief and effective 

counseling techniques have been identified as barriers to successful obesity treatment 

in primary care (e.g., Bowerman et al., 2001; Katz & Faridi, 2007; Kushner, 1995; 

Simkin-Silverman, Conroy, & King, 2008).  Nonetheless, factors influencing physicians’ 

practices are not well understood.  This is particularly true for rural communities (Ely et 

al., 2006).  The 2002 Institute of Medicine (IOM) report draws attention to patient and 
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system-level factors that affect quality and equality of care, particularly among racial 

and ethnic minorities (Smedley, Stith, & Nelson, 2002).  Specifically, the IOM argues 

that factors such as the inability to gather a relevant medical history, cultural 

insensitivity, and specificity in assessing symptoms of disease effect treatment of 

chronic medical conditions.  Moreover, issues of patient adherence to medical 

recommendations play a significant role in assessment and diagnosis.  In addition, 

provider attitudes regarding the ineffectiveness of behavioral counseling as a first line of 

intervention for obesity management may affect rates of use (Foster et al., 2003; Katz & 

Faridi, 2007; Lyznicki et al., 2001).  Thus, the literature on patient-provider 

communication may help to elucidate factors that facilitate effective communication and 

discussion of obesity management in the primary care setting (e.g., Durant, Bartman, 

Person, Collins, & Austin, 2009; Glasgow, Eakin, Fisher, Bacak, & Brownson, 2001; 

Irving & Dickson, 2004; Makoul, 2003; Vahabi, 2007). 

Patient Factors 

A variety of patient factors are known to influence patient-provider communication 

regarding weight reduction, diet, and exercise counseling in the primary care setting.  

Overweight and obese persons access and utilize healthcare services to a greater 

extent than all other patient groups.  However, much of the care received in this context 

is for the acute care of related disorders (e.g., hypertension, type 2 diabetes, 

hyperlipidemia).  Despite the demand to address these issues first, patients appear to 

want weight management advice from their physicians, including specific directives on 

how to achieve weight loss goals and support in doing so (e.g., Potter, Vu, & Croughan-

Minihane, 2001).  For patients who are ready to change, the manner in which obesity is 

discussed in the primary care setting can have a significant impact on patients’ 
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willingness to engage in weight control efforts (Anderson & Wadden, 1999; Serdula, 

Khan, & Dietz, 2003).  This is particularly true for African American patients who 

reported that doctors typically do not dedicate substantial time to discuss weight or 

readiness to change.  Doctors also often neglected discussions of their specific 

expectations for weight loss or the specific health consequences to the individual patient 

(Ward, Gray, & Paranjape, 2009). 

Physicians have a significant influence on the discussion of weight in the primary 

care context.  In fact, research has shown that physicians miss opportunities to initiate 

this process even when the need is obvious or there are valid reasons to address 

weight (i.e., obesity is an exacerbating factor of a comorbid disease) (Scott et al., 2004).  

Patients report that their physicians tend to “medicalize” excess weight by discussing it 

only in the context of related medical conditions.  The strategy appears to be effective; 

however, it remains a sensitive subject for both patients and providers, who as 

demonstrated by Scott and colleagues (2004), may avoid discussions related to weight 

altogether.  In one study that examined patient and physician perceptions of weight-

related discussions, “patients and their physicians demonstrated a weak to moderate 

agreement on variables crucial to initiation and continuing obesity care” (Ely et al., 2006, 

p. 366).  Some variables assessed were motivation for weight loss, patient comfort and 

preferences regarding discussion of weight, and frequency of weight loss discussions in 

the primary care setting.  Overall, patients in this rural primary care setting felt the 

discussion of weight control was delayed and infrequent. 

The cultural context is relevant to the discussion of delimiting factors for weight-

related counseling at the individual patient level.  Race and ethnicity are salient 
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concerns, particularly for non-Hispanic Blacks and Hispanics, for whom racial and 

ethnic differences act as barriers to partnership and effective communication in the 

medical encounter (e.g., Cooper-Patrick et al., 1999; Kaplan, Gandek, Greenfield, 

Rogers, & Ware, 1995; Saha, Komaromy, Koepsell, & Bindman, 1999).  Overweight and 

obesity in African Americans pose a unique challenge for primary care physicians, 

particularly in regards to the role of health beliefs and participation in health decision 

making. 

A number of studies have linked race concordance with patient satisfaction and 

engagement in care, as well as continuity of care (e.g., Cooper-Patrick et al., 1999).  Of 

note, these associations are evident independent of patient-centered communication, 

suggesting that factors such as patient and physician beliefs or attitudes may mediate 

these relationships (Cooper et al., 2003).  For instance, despite the greater prevalence 

of obesity and obesity-related comorbidities among African Americans (both actual and 

self-reported), African Americans generally have a more optimistic view of their overall 

health, as well as their body image (i.e., weight status) (Burroughs et al., 2008).  This 

has significant implications regarding both primary constructs (i.e., perceived 

susceptibility, perceived severity) and secondary constructs (i.e., cues to action) of the 

Health Beliefs Model (Glanz et al., 2002).  Similar concerns are noted for Hispanics.  In 

one study (Durant et al., 2009), both non-Hispanic Blacks and Hispanics were less likely 

to perceive their weight as damaging to their health than their Caucasian counterparts.  

However, those who were subsequently identified by their physician as overweight were 

more likely to have a less optimistic perspective of their health.  These findings have 

significant implications regarding the role of patient-provider communication in 



 

46 

influencing patient perceptions regarding the deleterious effects of obesity and their 

behavior.  Namely, failure to communicate effectively the risks associated with obesity 

status may hinder their ability to actively engage in decision making and self-

management behaviors necessary for weight control and management (Vahabi, 2007). 

Physician Factors 

Physicians have the responsibility to ensure that their patients are well-informed 

regarding their overall health.  Given the growing impact of obesity on the health of 

adults in the United States, discussion of weight status is a necessary component of the 

primary care encounter.  However, more often than not, the literature points to 

deficiencies in physicians’ beliefs and practices related to obesity management that may 

explain the relatively low rates of counseling observed in the literature.  For instance, 

physicians’ own lack of self-efficacy for and practice of healthy lifestyle has been related 

to lower rates of obesity prevention counseling (Abramson, Stein, Schaufele, Frates, & 

Rogan, 2000; Crawford et al., 2004).  Other studies suggest this inverse relationship is 

bidirectional such that physicians who report success in managing their weight using a 

variety of strategies such as engaging in recommended levels of physical activity are 

more likely to counsel their patients to do the same (Abramson et al., 2000; Phelan et 

al., 2009).  Also, physicians’ perceptions regarding the effectiveness of preventive 

counseling targeting weight loss appear to be a salient factor contributing to the low 

prevalence of related counseling.  For example, in a sample of physicians in Louisiana, 

an overwhelming majority reported the effectiveness of weight reduction (80%), diet 

(77%) and exercise (70%) counseling to be fair or poor (Martin, Rhode, Howe, & 

Brantley, 2003).  Given these findings, rates of counseling reported by physicians seem 

to be inflated as compared to those reported by patients and from national cross-
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sectional surveys such as the NAMCS.  For example, in a recent study (Phelan et al., 

2009) physicians reported that they addressed weight loss with 75.5% of their patients.  

Similarly, high rates of counseling were reported by obstetrician-gynecologists, who 

reported counseling 80% of all their patients about weight control (Power, Cogswell, & 

Schulkin, 2006). 

Phelan and colleagues (2009) also described the criterion applied by most 

physicians as an “acceptable” versus “disappointing” weight loss in an obese patient.  

Physicians reported that an equivalent of 21.5% and 10.6% weight loss would be 

“acceptable” and “disappointing,” respectively.  In a similar study, Foster and colleagues 

(2003) reported “successful” and “acceptable” weight losses as 20% and 14%, 

respectively.  This is significant given the consensus of national guidelines suggesting 

that 5-10% weight losses are typical, if not the most optimistic, outcomes during initial 

phase of obesity treatment (NHLBI, 1998).  Furthermore, physicians’ commonly used 

heuristics, or decision rules, to determine who to counsel regarding weight reduction 

(Kreuter et al., 1997).  For example, a physician may opt to forego weight reduction 

counseling for an African American patient with diabetes and focus his/her efforts on 

medication adherence.  This decision may be made in part because of assumptions 

about or experiences with African American patients.  Thus, a heuristic-based approach 

may contribute to the lower rates of advising observed and possibly represent 

systematic exclusion of groups who would benefit from such counseling.  Specifically, 

those who were classified as having therapeutic risks (i.e., risks related to existing 

comorbidities) were more likely to receive counseling than those for which prevention 

was suggested (42.9% versus 16.5% for diet advice and 35.2% versus 20.5% for 
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physical activity advice, respectively).  All in all, these findings suggest that not only may 

physicians have similar unrealistic expectations as their patients (e.g., Foster, Wadden, 

Phelan, Sarwer, & Sanderson, 2001), but also they are misguided by “fallible heuristics” 

(Kreuter et al., 1997, p. 831). 

Implicit and Weight Bias in the Primary Care Setting 

There is now substantial evidence that discrimination against obese persons is 

widespread and occurs across a number of contexts and settings, including 

employment, education, adoption, media, interpersonal relationships, and healthcare 

(Andreyeva, Puhl, & Brownell, 2008; Puhl & Brownell, 2001; Puhl & Brownell, 2006; 

Puhl & Heuer, 2009).  The latter is most relevant to the current review.  In studies 

evaluating the attitudes, beliefs, and practices of physicians, obese patients were 

overwhelmingly described as lacking self-control, lazy, noncompliant, unattractive, 

weak-willed, and dishonest, among other negative behavioral and character 

descriptions (Foster et al., 2003; Friedman, 2008; Price, Desmond, Krol, Snyder, & 

O'Connell, 1987; Schwartz, Chambliss, Brownell, Blair, & Billington, 2003).  In some 

instances physicians judgments based on weight included beliefs that heavier patients 

were less healthy, worse at taking care of themselves, and less likely to comply with 

medical advice or to benefit from counseling (Hebl & Xu, 2001).  Physicians and other 

healthcare providers also frequently made assumptions about patients’ receptivity to 

change, reflecting the belief that overweight and obese patients may be reluctant to 

implement suggested behavioral strategies for weight reduction (Sussman, Williams, 

Leverence, Gloyd, & Crabtree, 2006).  However, physicians’ perceptions of patient’s 

motivation may be misguided as suggested by another study, which found patients’ self-
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reported motivation to lose weight was significantly higher than their physicians’ 

perceptions of their motivation for weight management (Befort et al., 2006). 

Value judgments made on the basis of patient’s demographic characteristics may 

also play a role in the quality and type of healthcare patients receive.  In fact, literature 

on the role of provider bias in health disparities suggests that physicians use 

“insufficient and imperfect information,” including stereotypes, to fill in gaps of 

information and to make medical decisions when thorough clinical judgments are 

necessary (Burgess, Fu, & van Ryn, 2004, p. 1155).  In regard to weight control, 

educated patients may be perceived as more likely to undertake weight loss than their 

less educated counterparts, as differential rates of counseling to these groups 

sometimes suggest (e.g., Abid et al., 2005; Jackson, Doescher, Saver, et al., 2005; 

Loureiro & Nayga, 2006; Sciamanna et al., 2000).  Similar findings are noted by the 

income status of obese patients.  Taken together, these factors do appear to negatively 

impact physicians’ medical decision-making, including whether to broach the subject of 

weight during medical encounters, the duration of clinical contact with obese versus 

non-obese patients, and the amount of time devoted to health education (Bertakis & 

Azari, 2005; Hebl & Xu, 2001; Hebl, Xu, & Mason, 2003), as well as obese patients’ 

satisfaction with care (Fong, Bertakis, & Franks, 2006; Hebl et al., 2003; Wee et al., 

2002). 

The results regarding patient satisfaction are complex, likely owing to inconsistent 

findings and methodological variations across studies.  For example, Wadden and 

colleagues (2000) compared obese women’s satisfaction with their general healthcare 

and obesity-specific healthcare and found that patients reported lower overall 
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satisfaction with their obesity-specific healthcare as compared to overall healthcare.  

Another study found that obese patients demonstrated lower satisfaction with the care 

they received during their most recent medical visit; however, adjusting for health status 

attenuated this finding (Wee et al., 2002).  Further, no BMI differences were noted for 

overall quality of the provider or practice.  In contrast, Fong and colleagues (2006) 

found that obese patients reported greater satisfaction with their providers than did their 

normal weight counterparts even after adjusting for health status.  Finally, at least one 

investigation found no association between weight and positivity of care; however, a 

weight by gender interaction effect was observed, where differences in patient 

satisfaction with care were noted for women but not men (Hebl et al., 2003).  

Specifically, while overweight men did not perceive their care to be significantly worse 

than nonoverweight men, overweight women reported significantly more satisfaction 

with their care than did nonoverweight women. 

Race is also an important factor in how healthcare providers identify their patients 

and make medical decisions (e.g., Coeutaux et al., 2004; van Ryn & Burke, 2000).  

Findings related to racial/ethnic differences in patient adherence to medical 

recommendations may drive physicians’ behaviors and impact care.  For example, in an 

examination of hypertension control among rural and urban Caucasians and African 

Americans, rural African Americans were most likely to be prescribed hypertension 

medication and to have a larger discrepancy between recommendation and use (i.e., 

adherence) (Mainous et al., 2004). 

Related to lifestyle interventions, African Americans have been noted to consume 

more unhealthful diets and have substantial difficulty adhering to dietary prescriptions 
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than their Caucasian counterparts (Ard, Skinner, Chen, Aickin, & Svetkey, 2005; Gary et 

al., 2004).  They are also more likely to be perceived as less intelligent and less likely to 

adhere to physician advice than their Caucasian counterparts (van Ryn & Burke, 2000).  

Furthermore, regardless of whether advice to lose weight is provided, non-Hispanic 

Blacks and Hispanics are less likely to use caloric restriction and reduction of fats as a 

behavioral strategy to lose weight (Loureiro & Naygo, 2006).  Collectively, these findings 

may underlie implicit biases held by physicians regarding the effectiveness of their 

recommendations to select patient populations and potentially contribute to the 

disparities observed for preventive care (e.g., screening and behavioral interventions) 

(Schneider, Zasloversusky, & Epstein, 2002; Taira, Safran, Seto, Rogers, & Tarlov, 

1997). 

While there are a variety of implications regarding the impact of negative attitudes 

towards obese persons, less attention is given to the combined impact of race and 

weight on stigmatization.  Puhl and colleagues (2008) compared prevalence of 

weight/height discrimination to known rates of race and discrimination and found that 

weight/height discrimination among adults in the United States was relatively high 

(ranging from 4.9% for men to 10.3% for women) and increased as a function of weight 

status.  Rates also increased when age, education, and race were examined 

independently with perceived weight/height discrimination.  Strikingly, African American 

men and woman reported significantly higher rates of weight/height discrimination 

(23.9% and 12.7%, respectively); however, in regression analyses, race was not an 

independent predictor of weight/height discrimination for African Americans.  

Notwithstanding, Kumanyika suggests that stigmatization of obese persons of color, 
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particularly Black women, is enhanced by the attention drawn to the racial disparities in 

obesity (Kumanyika, 2007; Kumanyika, 2005). 

Aims and Hypotheses of the Current Study 

Aim #1: Effect of Race/Ethnicity and Rurality on Lifestyle Advice 

The primary aim of the proposed study was to examine the influence of 

race/ethnicity and rurality (i.e., MSA status) with respect to physicians’ delivery of 

lifestyle advice among overweight and obese adults.  Lifestyle advice was evaluated in 

three dimensions: dietary advice, exercise advice, and combination (i.e., both diet and 

exercise). 

Interaction of race/ethnicity and rurality on lifestyle advice.  First, the study 

evaluated the combined effect of race and MSA status on overweight and obese 

patients’ reports of receiving lifestyle advice.  It was hypothesized that race-MSA group 

assignment would significantly influence physicians’ delivery of dietary and/or exercise 

advice.  Specifically, African Americans in both rural and urban settings would have 

lower odds than their Caucasian counterparts to receive dietary advice, exercise advice, 

and combination advice; whereas, rural Caucasians would have lower odds of receiving 

all forms of lifestyle counseling than their urban counterparts.  Last, it was hypothesized 

that among African Americans there would be no rural-urban differences for all types of 

advice. 

Main effect of race/ethnicity on lifestyle advice.  The study also evaluated the 

independent role of race/ethnicity on physicians’ delivery of lifestyle advice among 

overweight and obese adults.  It was hypothesized that race/ethnicity would have an 

independent influence on reports of counseling such that dietary, exercise, and 

combination advice would be less common (as reflected by lower odds ratios) among 
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African American individuals (regardless of rurality) than in their Caucasian 

counterparts. 

Main effect of rurality on lifestyle advice.  Third, the current study evaluated the 

influence of rurality on physicians’ delivery of lifestyle advice among overweight and 

obese adults.  It is hypothesized that MSA status would be associated with lifestyle 

counseling.  Namely, report of all forms of lifestyle advice would be less common (as 

reflected by lower odds ratios) among rural respondents than urban respondents.  This 

was evaluated at the person-level (i.e., by individuals’ residence rather than the location 

of the primary care office). 

Aim #2: Effect of Obesity-Related Comorbidities on Lifestyle Advice  

The secondary aim of this study was to examine the influence of obesity-related 

comorbidities (i.e., “priority conditions” including diabetes, hypertension and 

hyperlipidemia) on respondents’ report of receiving lifestyle advice for diet and/or 

exercise.  The study evaluated the role of these priority conditions on lifestyle 

counseling independently, as well as by race-MSA status. 

Comparison of lifestyle advice among obese and non-obese respondents by 

presence of priority condition.  The effect of obesity-related comorbidities on 

respondents’ report of receiving lifestyle advice was also examined.  It was 

hypothesized that the presence of a priority condition(s) would significantly influence 

physicians’ delivery of dietary, exercise, and combination advice for obese and non-

obese respondents.  That is, primary care providers would be more likely to provide all 

forms of lifestyle counseling to patients with priority conditions compared to those 

patients without priority conditions.  Specifically, as compared to obese adults with 

priority conditions (reference group), non-obese respondents with one or more priority 
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conditions would have lower odds of receiving advice followed by obese respondents 

without a priority condition and non-obese respondents without a priority condition.  The 

rationale is that providers weigh risk first by presence of comorbidities followed by 

weight status. 

Number of priority conditions.  In addition, it was hypothesized that the odds of 

lifestyle counseling would increase with the number of priority conditions (with some 

variations based on weight status).  Obese adults with all three priority conditions were 

assigned as the reference group, which was compared to seven comparison groups 

(explicitly, obese adults with one condition, obese adults with two conditions, obese 

adults without a priority condition, non-obese adults with three conditions, non-obese 

adults with two conditions, non-obese adults with one condition, and non-obese adults 

without a priority condition).  We expected two general patterns to emerge: (1) “high 

risk” groups (i.e., obese adults with one or two priority conditions followed by non-obese 

adults with one, two, or three priority conditions) would have greater odds of receiving 

lifestyle advice compared to obese adults with three priority conditions; and (2) “low risk” 

groups (i.e., obese adults without comorbidity and non-obese adults without 

comorbidity) would have lower odds of receiving lifestyle advice compared to obese 

adults with three priority conditions. 

Comparison of lifestyle advice among obese patients with and without 

obesity-related comorbidities by race-MSA status.  In addition to the preceding aim, 

the present study evaluated the impact of race-MSA status on lifestyle advice among 

obese respondents with and without at least one priority condition.  Our hypotheses 

mimicked those for our primary aim such that when stratified by race-MSA status, obese 
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African Americans in both rural and urban settings would have lower odds than their 

Caucasian counterparts to receive dietary, exercise, and combination advice regardless 

of whether an obesity-related condition is present.  Similarly, rural Caucasians would 

have lower odds of receiving all forms of advice than their urban counterparts 

regardless of whether a priority condition is present. 

Aim #3: Provider Communication Related to Lifestyle Advice 

The tertiary aim of the present study evaluated provider communication behaviors 

(as reported by the respondents) that might be related to the delivery of lifestyle advice 

for diet and/or exercise in primary care settings.  These factors included respondents’ 

perceptions of the quality (e.g., respectfulness of provider, provider’s ability to listen and 

explain treatment-related issues in a manner that is understandable to the patient) and 

duration of clinical contact (i.e., whether the patient perceived that the provider spent 

enough time with them). 

Effect of provider communication on lifestyle advice.  Using a summative 

indicator of provider communication (i.e., pooling scores on each of four individual 

indicators of provider communication as a summary variable), the current study also 

examined the influence of provider communication on lifestyle advice (controlling for 

race-MSA status).  Specifically, it was hypothesized that respondents’ perceptions of 

provider communication would be associated with physicians’ delivery of lifestyle advice 

such that higher provider communication scores would be related to greater odds of 

receiving all forms of lifestyle counseling and vice versa (i.e., poor provider 

communication would be related to lower odds of receiving lifestyle advice). 

Influence of race-MSA status on provider communication.  Additionally, the 

current study examined the differences in perceptions of provider communication (i.e., 
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using the summary indicator) by race-MSA status among obese adults.  It was 

hypothesized that there would be a significant difference in perception of provider 

communication by race-MSA status such that obese African Americans in both rural and 

urban settings would have less favorable perceptions of provider communication (as 

indicated by the summary indicator of provider communication behaviors) than their 

Caucasian counterparts.  While we did not expect to see rural-urban differences among 

African Americans, we did expect to observe significant differences in perceptions of 

provider communication between rural and urban Caucasian respondents with less 

favorable scores being reported by rural respondents. 

Exploratory Aims 

Using MEPS longitudinal data, exploratory aims examined changes in weight 

reduction outcomes (i.e., engaging in moderate-vigorous physical activity and BMI 

change) as a function of receiving diet and/or exercise advice.  First, we evaluated 

whether physical activity increased over time as a function of lifestyle advice for 

exercise among a subgroup of respondents.  Second, the present study evaluated 

change in weight status (i.e., change in BMI from baseline to end of survey 

participation) as a function of receiving combination advice among a subgroup of 

respondents.  As these aims were exploratory, no a priori hypotheses were offered. 
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CHAPTER 2 
METHODS 

Data Source 

The Medical Expenditures Panel Survey (MEPS) is a nationally representative 

annual survey of the US non-institutionalized civilian population, their healthcare 

utilization and expenditures, health insurance coverage, and health status.  Beginning in 

1996 and sponsored by the Agency for Healthcare Research and Quality (AHRQ), 

MEPS utilizes an overlapping sample design to summarize information across a number 

of large-scale, comprehensive surveys conducted over a two and a half year period 

(Machlin, Yu, & Zodet, 2005).  This includes a baseline interview and five follow-up 

interviews, which enables both cross-sectional and panel (i.e., longitudinal) data 

analyses. 

The MEPS is comprised of two major components: the Household Component 

(MEPS-HC) and the Insurance Component (MEPS-IC).  MEPS-HC was used for the 

current investigation.  MEPS-HC data represents a subsample of households pooled 

from the previous year’s National Health Interview Survey (NHIS).  Each full-year 

consolidated data file of MEPS-HC consists of person-level data covering individuals’ 

unique identifiers, including demographic characteristics, geographic variables, and 

health conditions and status. 

Also, MEPS-HC files contain information on healthcare utilization and 

expenditures, access to care, health insurance, and employment and income variables, 

as well as event-level files (e.g., prescription medications, outpatient visits, office-based 

medical provider visits) (AHRQ, n.d.).  Of note, the MEPS-HC is supplemented by data 

supplied by individuals’ medical providers via the Medical Provider Component (MEPS-
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MPC).  These are used to validate self-reported data (i.e., person-level data) regarding 

medical conditions and healthcare utilization. However, these data are not publicly 

available for reasons of confidentiality.  Data from the MEPS-MPC are not designed to 

produce national estimates and are not available for all household-reported events 

(AHRQ, n.d.). 

The MEPS is uniquely designed to enable annual estimates using weight and 

variance estimation variables (Machlin et al., 2005).  Sampling of the NHIS data 

ensures national representation of the US non-institutionalized civilian population, 

including representation of African Americans (i.e., non-Hispanic Blacks) and Hispanics 

using oversampling and weighting procedures (Cohen, DiGaetano, & Goksel, 1999).  

The complex sampling procedure of MEPS data also include utilization of stratification, 

clustering, multiple stages of selection, and disproportionate sampling to account for the 

complexity of the study design (described in further detail by Cohen et al., 1999). 

In light of aims to determine the unique contribution of race/ethnicity and rurality to 

physicians’ advice related to lifestyle modification and potentially weight management, 

the current study combined data from the 2007 and 2008 MEPS-HC (sampled from the 

2006-2007 and 2007-2008 NHIS data).  The response rates for 2007 and 2008 full-year 

files were 56.9% and 59.3%, respectively. 

Participants 

Participants were 41,838 adults (>17 years) who reported receiving routine care 

during the sampling years 2007 and 2008.  Respondents were grouped into one of six 

race-MSA categories based on self- identification as non-Hispanic Caucasian, non-

Hispanic Black (i.e., African American), or Other race (i.e., Hispanic, Asians, Native 

Americans, and Pacific Islanders), as well as a urban or rural residence.  Though Other 
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categories were included for analytic purposes, all discussions centered on race-MSA 

differences were limited to non-Hispanic Caucasians and African Americans living in 

rural and urban areas only (urban Caucasians, n = 16,919; rural Caucasians, n = 4,453; 

urban African Americans, n = 6,254; and rural African Americans, n = 933).  As 

previously described, MEPS respondents include non-institutionalized, US civilians in 

participating households pooled from the previous year’s NHIS.  For the purposes of 

this study, only adults with complete demographic, independent or outcome variables 

data were included in the estimation sample.  Where indicated, subpopulations of 

interest were examined and relevant sample sizes are reported. 

A smaller sample taken from the MEPS Panel 12 Longitudinal Data File were used 

to address exploratory aims.  Participants were 7,706 adults who reported receiving 

routine care during the sampling years 2007 and 2008 of MEPS and completed all 

measures assessing weight status (i.e., BMI), receipt of diet and exercise advice, and 

exercise habits. 

Procedures 

All survey items were captured using computer assisted personal interviewing 

technology, which enables collection of information about each household member, and 

builds on this information from interview to interview across the two and a half year 

study period or five rounds.  Items are round-specific (e.g., may be asked every round 

or only in select rounds) and include unique person identifiers and survey administration 

variables, demographic variables, income and employment-related variables, person-

level priority condition variables, health status and disability-related variables, access to 

care variables (including data on health insurance, utilization, expenditure, and source 
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of payment), and weight and variance estimation variables.  It should be noted that all 

data for a given household was reported by a single household designee. 

Analytic files were created by selecting variables of interest, including survey 

administration items, weight and variance estimation variables, demographic variables, 

as well as dependent and predictor variables from consolidated full-year files for 2007 

and 2008.  In addition, a number of variables were constructed (e.g., race-MSA dummy 

variables) to fulfill analytic needs.  Full-year consolidated files were merged with 

corresponding Medical Conditions files, which were formatted to person-level variables 

for conditions of interest, including diabetes, hypertension, and hyperlipidemia.  Merged 

files were then stacked to create an analytic file that could be used to run survey 

procedures. 

Dependent Variables 

Physician lifestyle counseling/advice.  The primary outcomes of the current 

study were used to determine the differential odds of receipt of lifestyle advice among 

rural and urban overweight and obese persons.  Lifestyle counseling was evaluated on 

three dimensions:  dietary advice, exercise advice, and combination advice (i.e., diet 

and exercise).  MEPS-HC included two variables that were used to define receipt of 

advice.  Participants’ response (yes/no) to being advised by a doctor “to restrict high 

fat/cholesterol” was used as a measure of  dietary advice while participants’ response 

(yes/no) to a question asking whether patient was advised by doctor “to exercise more” 

was used to assess exercise advice.  An additional variable, “combination” (or 

“combination advice”), utilizing responses from the diet and exercise advice items was 

constructed to identify participants with affirmative responses on both dietary and 

exercise advice items. 
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Provider communication.  A summative indicator of provider communication was 

constructed by pooling respondent scores on each of four individual indicators 

assessing provider communication behaviors related to quality (e.g., respectfulness of 

provider, provider’s ability to listen and explain treatment-related issues in a manner that 

is understandable to the patient) and duration of clinical contact (i.e., whether the 

patient perceived that the provider spent enough time with them).  This variable 

summed the scores of each item, scored on a 4-point Likert scale, resulting in summary 

scores from 1 to 16.  This summary variable was used as a predictor in a multiple 

regression model assessing the influence of provider communication on lifestyle 

counseling (controlling for race-MSA status), as well as a dependent variable in a 

logistic regression model assessing its relationship to race-MSA. 

Physical activity participation.  For the first exploratory aim, respondents were 

asked about their physical activity habits at baseline and at the end of survey 

participation.  Participants’ response (yes/no) to whether they engaged in moderate to 

vigorous physical activity three times per week was used as a measure of  exercise 

participation. 

Weight status and change in weight status.  MEPS-HC calculates body mass 

index (BMI, defined as weight in kg divided by height in m2) from participants’ self-

reported height and weight.  Due to confidentiality concerns (i.e., to protect the identity 

of MEPS participants), weight and height data are not publicly available in MEPS public-

use files.  Thus, respondents’ BMIs were used to categorize them into groups by weight 

status (i.e., obese, overweight, normal weight, etc. based on clinical guidelines).  Also, 

change in weight status was assessed using BMI as a crude measure of weight and 
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height.  BMI change was calculated as the difference from baseline to survey endpoint 

with negative values reflecting weight loss and positive values reflecting weight gain 

across the study period. 

Independent Variables 

A number of independent variables were used in the current analyses.  In some 

cases these were used as predictor variables while in others they served as covariates.  

Age.  Age is strongly associated with obesity and level of urbanization (i.e., rural-

urban status) (Befort et al., 2012; Lewis et al., 2000; Lucas et al., 2004).  Age was 

measured using self-reported date of birth.  For 2007 and 2008 data, MEPS-HC 

measured age as the difference in years from the last calendar day of the 

representative year (e.g., for 2007, 12/31/2007). 

Sex.  Recent estimates suggest that the gender gap in rates of obesity for men 

and women is closing; however, factors such as race and rurality show different effects 

for men and women (Flegal et al, 2012; Lucas et al., 2004; Ogden et al., 2006).  MEPS-

HC measured sex by respondents’ self-report as male or female. 

Marital status.  A commonly used sociodemographic factor and proxy for social 

support in behavioral research, marital status was measured in MEPS-HC as married, 

separated, divorced, widowed, or single. 

Years of education.  The association between obesity and socioeconomic status 

(SES) is complicated (with notable differences noted in the literature by race and 

gender) and also highly dependent on the SES indicator used.  When years of 

education are used as a proxy, education has been shown to be inversely related to 

obesity such that lower education is associated with higher rates of obesity (e.g., 

Mokdad et al., 2003; Zhang & Wang, 2004).  Notably, for Black women, the prevalence 
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of obesity and education is an inverted U-shaped association in some datasets (i.e., 

1999-2000 National Health and Nutrition Examination Survey (NHANES), Zhang & 

Wang, 2004), while it remained a simple inverse relationship in others (i.e., 2001 

Behavioral Risk Factor Surveillance System (BRFSS), Mokdad et al., 2003).  Thus, it is 

important to statistically control for variations in education status.  MEPS-HC measured 

educational attainment as self-reported years of education (continuous) when 

respondent first entered MEPS. 

Annual household income.  Similarly, income is a readily used indicator of SES.  

Regarding weight status, lower income has generally been associated with higher rates 

of obesity (Zhang & Wang, 2004).  However, while it appears that this association has 

weakened over time, particularly with regard to gender and race, African American 

women continue to demonstrate higher rates of obesity than Caucasian women 

regardless of SES.  Annual household income was collected in MEPS-HC using 

definitions of income and family developed by the Current Population Survey.  Family 

income, or annual household income, was derived using the sum of person-level total 

income (excluding income from tax refunds and capital gains) for each member of a 

given household at the end of reference period (for 2007, 12/31/2007) and is also a 

continuous variable.  In some analyses income is represented as the percentage of 

poverty: poor, near poor, low income, middle income, or high income. 

Insurance status.  Regarding healthcare, the increasing healthcare costs 

attributable to obesity have been the focus of much research and policy initiatives 

(USDHHS, 2001).  While the association between health insurance and body weight 

has been virtually neglected in the literature (likely due to its endogeneity or ambiguity 
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relative to education, employment, and income), it is an important consideration when 

evaluating health disparities and obesity.  MEPS-HC provides a measure of insurance 

type held as reported by survey respondents.  Each respondent identified type of 

insurance held during reference period, which were categorized into five groups as any 

private insurance, Medicare (included respondents covered jointly by Medicaid), 

Medicaid, uninsured, and other public assistance for the purpose of this investigation. 

Race/ethnicity.  Racial/ethnic differences in obesity have consistently been 

demonstrated in the literature with minorities having higher rates of obesity than their 

Caucasian counterparts (Flegal et al., 2012; Hedley et al., 2004; NCHS, 2009; Ogden et 

al., 2006).  MEPS-HC collects race and ethnicity information in several ways, including 

race alone, ethnicity alone, race/ethnicity as a single variable, and a number of 

additional variables created to account for respondents identifying multiple races.  For 

the purpose of the current study, race and ethnicity were collapsed into three groups: 

non-Hispanic white, non-Hispanic African-American, and Other, which includes 

individuals identifying as Hispanic regardless of race, Asians, Native Americans, and 

Pacific Islanders. 

Metropolitan statistical area (MSA).  Rural-urban differences in obesity are also 

well-documented (e.g., Befort et al., 2012; Jackson, Doescher, Jerant et al., 2005; 

Patterson et al., 2004) with higher rates of obesity observed among rural adults.  In the 

current study, MSA status was used as a proxy for rurality, which is defined by the 

United States Census Bureau (2005) based on population density.  As confidentiality 

restrictions of the MEPS-HC limited use of certain identifying variables, rural and urban 

residence was differentiated using metropolitan statistical area (MSA).  This was 
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defined using the classification scheme outlined by the Office of Management and 

Budget, which collapses US counties across the rural-urban continuum as either MSA 

(i.e., “urban”) or non-MSA (i.e., “rural”).  These designations were based on total 

population and proximity to and integration with large cities (see Ricketts, Johnson-

Webb, & Taylor, 1998; US Department of Agriculture and Economic Research Services, 

2007).  We expected approximately a fifth of the US population to be rural based on 

recent estimations (e.g., Larson, Machlin, Nixon, & Zodet, 2004; US Census Bureau, 

2005). 

Race/rurality term.  A race/rurality variable, referred to as race-MSA, was 

constructed using the MEPS-HC race/ethnicity variable and MSA status variable, 

resulting in six race-MSA categories: rural Caucasians, urban Caucasians, rural African 

Americans, urban African Americans, and urban and rural Other. 

Census region.  The aforementioned reports of differences in obesity by level of 

urbanization (i.e., obesity rates greater in rural, non-metropolitan areas compared to 

urban areas) also show variations in this relationship by region of the country (Lucas et 

al., 2004).  Therefore, where relevant, analyses accounted for differential effects of 

geographic region.  MEPS-HC designated region of the country based on Census 

region criteria (Northeast, Midwest, South, and West), as determined by respondent’s 

zip code. 

Obesity-related comorbidities or priority conditions.  A number of conditions, 

including hypertension, hyperlipidemia, and type 2 diabetes mellitus, have been 

associated with obesity (Gregg et al., 2005; Mokdad et al., 2003).  Respondents with 

these conditions represent a subpopulation with increasing need for lifestyle counseling 
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based on their risk profiles.  MEPS-HC consisted of a number of variables to determine 

the presence of these diseases (e.g., priority conditions, conditions enumeration, and 

medical provider visits sections).  For hypertension and diabetes, condition enumeration 

(as indicted by ICD-9 codes found in MEPS Medical Conditions files) was determined to 

be a valid measure for determining diagnosis.  While for hyperlipidemia, priority 

condition item for “high cholesterol” (identified by respondents in yes/no format asking 

whether they had ever been diagnosed with the condition by a doctor) was utilized.  It 

should be noted that for hyperlipidemia, priority conditions were used in lieu of 

conditions enumeration due to observed discrepancies in prevalence rates attained 

using the latter method (i.e., for condition enumeration method, rates fell substantially 

below what would be expected in the adult population). 

In addition, a number of variables were constructed to evaluate our secondary 

aims.  These included yes/no variables used to identify comparison groups by weight 

(obese versus non-obese adults) and obesity-related comorbidity status (i.e., presence 

of priority condition in one analysis and number of priority conditions in another).  

Variables were also constructed for adults with and without at least one priority 

condition for each of the six race-MSA groups. 

Statistical Analyses 

Preliminary analyses using t-test and analysis of variance (ANOVA) procedures 

were carried out to determine whether race-MSA groups differed with respect to 

baseline demographic (e.g., age, BMI, education) characteristics.  Those factors for 

which differences were noted were included as covariates in the subsequent analyses. 
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Aim #1: Effect of Race/Ethnicity and Rurality on Lifestyle Advice 

The primary aim was to examine the role of race/ethnicity and rurality (i.e., MSA 

status) on physicians’ delivery of lifestyle advice among overweight and obese adults.  

Given the dichotomous nature of the dependent variables, we conducted a series of 

logistical regression analyses.  Logistic regression analyses allow for evaluation of the 

relative effects of race-MSA status on provision of diet, exercise and combination (i.e., 

diet and exercise) advice.  These logistic regressions evaluated the odds of reporting 

receipt of dietary, exercise, and both diet and exercise advice for each of the race-MSA 

status groups.  Results were interpreted using odds ratios (OR), which represent the 

change in odds as a result of a unit change in the predictor.  Here, the focus will be the 

odds of dependent variables (i.e., diet and/or exercise advice) occurring or not occurring 

in each of the race-MSA status groups.  An odds ratio of one suggests equal likelihood 

of the dependent variable for a given race-MSA group as compared to reference group 

(i.e., urban Caucasians).  That is, the event in question is equally likely to occur in both 

groups.  An odds ratio value greater than one indicated higher odds of the outcome 

variable occurring in a particular group (i.e., rural Caucasians, urban African Americans, 

rural African Americans) than the odds of the outcome variable occurring in the 

reference group (i.e., urban Caucasians).  Also, post hoc analyses (t-tests) were 

conducted to examine the differences between specific race-MSA groups for each form 

of lifestyle counseling. 

Logistic regression analyses were also used to evaluate the independent role of 

race/ethnicity on physicians’ delivery of lifestyle advice among overweight and obese 

adults.  Separate logistic regression analyses were conducted for dietary, exercise, and 

combination advice to determine the predictive capacity of race.  Similarly, the 
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independent effect of rurality on physicians’ delivery of lifestyle advice was evaluated 

using MSA status as predictor in logistical regression analyses for each form of lifestyle 

advice. 

Aim #2: Effect of Obesity-Related Comorbidities on Lifestyle Advice 

For the secondary aims examining the influence of obesity-related comorbidities 

on respondents’ report of receiving lifestyle advice, logistic regression models were 

used to test the effect of having at least one or none of the priority conditions among 

obese and non-obese adults.  Additional logistic regression models assessed the 

differences in receiving lifestyle advice using the combination of number of priority 

conditions present and weight status as predictors, as well as the combination of race-

MSA and comorbidity status as predictors. 

Aim #3: Provider Behaviors Related to Lifestyle Advice 

Tertiary aims evaluated provider communication behaviors (as reported by the 

respondents) that may be related to the receipt of lifestyle advice.  Provider 

communication was examined as a predictor in one logistic regression model and as an 

outcome in a multiple regression model considering race-MSA as predictors. 

Exploratory Aims 

The exploratory aims allowed for assessment of changes in weight-related 

behavior change or outcomes using a longitudinal design.  First, an examination of the 

differential impact of receiving exercise advice on physical activity habits of respondents 

was analyzed using a logistic regression model.  Second, the effect of receipt of diet 

and exercise (i.e., combination) advice on changes in BMI was examined using a 

logistic regression analyses and confirmed in an analysis of covariance (ANCOVA), 
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including the following covariates: age, sex, years of education, annual family income, 

insurance status, race, MSA status, region, and baseline BMI. 

Data were analyzed at the person level for main aims and at the longitudinal level 

for exploratory aims.  Data were weighted appropriately to produce national estimates.  

All of the above analyses were conducted using the survey procedures of Stata 10.1 

statistical software (StataCorp, 2009). 
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CHAPTER 3 
RESULTS 

Overview 

The results of the current study are presented as follows.  First, the demographic 

and socioeconomic characteristics of the sample are described.  Respondents were 

grouped into one of six race-MSA categories based on self-identification as non-

Hispanic Caucasian, non-Hispanic Black (i.e., African American), or Other race, as well 

as urban or rural residence.  For the purpose of the present study, results are presented 

for non-Hispanic Caucasian and African Americans living in rural and urban areas only 

(Other racial category omitted).  All sections are organized by the following outcome 

measures: diet advice, exercise advice, and combination (i.e., diet and exercise advice) 

and reported, where relevant, by subgroup of interest (e.g., overweight adults, obese 

adults).  Relevant sample sizes are reported in each corresponding section. 

First, the logistic regression analyses for the differential impact of race-MSA, 

race/ethnicity, and MSA status (i.e., rurality) on overweight and obese adults are 

presented.  Next, results of logistic regression analyses evaluating the differential 

impact of having versus not having at least one obesity-related comorbidity (i.e., priority 

condition) for both obese and non-obese respondents are presented.  In addition, the 

differences in number of obesity-related conditions from 0-3 are reported, as well as a 

model including dummy variables for race-MSA by comorbidity status as predictors.  

Third, the results of logistical regression analyses for the differential impact of provider 

communication (as indicated by a summary score) on each form of lifestyle advice are 

described.  This tertiary aim also includes a multiple regression analyses examining the 

role of race-MSA on provider communication among obese adults.  Finally, exploratory 
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analyses were performed to examine changes in respondent behavior, namely exercise 

habits and weight change, as a function of receiving diet and/or exercise advice.  

Following a descriptive summary of this sample, results of analyses examining the 

differential impact of receiving exercise advice on physical activity habits of respondents 

(logistic regression) and receipt of combination advice on change in BMI (logistic 

regression analyses and an ANCOVA) are presented.  The “svy” (i.e., survey) 

commands of Stata 10.1 (StataCorp, 2009) were employed for all statistical inference 

tests undertaken in the present investigation. 

Baseline Characteristics 

Sample characteristics are summarized in Table 3-1 for respondents meeting 

eligibility criteria for the present study.  This included a total of 41,838 adults who 

reported receiving routine care during the sampling years 2007 and 2008 of the Medical 

Expenditure Panel Survey.  As indicated by our statistical plan, adults whose 

race/ethnicity was identified by Other are included in analyses for estimation purposes 

but not described herein.  Table 3-1 displays the demographic characteristics of the 

urban Caucasian (n = 16,919), rural Caucasian (n = 4,453), urban African American (n = 

6,254), and rural African American (n = 933) respondents.  Overall, race-MSA groups 

varied significantly across all demographic characteristics, including age, sex, marital 

status, annual household income, education, insurance status, as well as weight status.  

Specifically, urban Caucasian participants (referent, M + SE, 47.72 + 0.27 years) were 

significantly younger than their rural counterparts (rural Caucasians, M + SE, 49.18 + 

0.62 years, p < .05) and significantly older than both urban and rural African Americans 

(M + SE, 43.18 + 0.32 years, p < .001, and 44.11 + 1.05 years, p < .01, respectively).  

There were slightly more females represented in the urban and rural African American 
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subgroups and fewer of these respondents were married as compared to urban 

Caucasians (ps < .05).  However, more rural Caucasians were married than their urban 

counterparts (p < .001).  In addition, urban Caucasians (M + SE, 13.69 + 0.04 years) 

were generally more educated than all other race-MSA subgroups (M + SE, rural 

Caucasians, 12.78 + 0.07; urban African Americans, 12.75 + 0.06; and rural African 

Americans, 11.85 + 0.15 years; ps < .001).  Similar findings were observed for 

socioeconomic status as indicated by annual household income and type of health 

insurance coverage (ps < .001; see Table 3-1).  Furthermore, urban Caucasians had 

lower BMIs (M + SE, 27.15 + 0.07 kg/m2) than rural Caucasians, as well as urban and 

rural African Americans (in order, M + SE, 28.11 + 0.15, 29.01 + 0.13, and 30.32 + 0.30 

kg/m2; ps < .001). 

While tabular presentation (Table 3-1) describes the subgroups of interest, the full 

sample (i.e., including Other race categories) were majority middle-aged (M + SD, 45.00 

+ 17.58 years), Caucasian (51.1%) women (53.6%), who were at least high-school 

educated (M + SD, 12.50 + 3.14 years), married (54.1%), of relatively high 

socioeconomic status (M + SD, average annual income of $60,072 + $53,552), and 

privately insured (51.7%).  Additionally, the majority of participants resided in 

metropolitan areas (84.5%) with the largest proportion representing the South (38.1%).  

Average BMI for the full sample was (M + SD) 27.79 + 6.25 kg/m
2
.  For obesity-related 

comorbidities (also referred to as priority conditions), 4,057 (9.7%) individuals reported 

having diabetes; 10,315 (24.7%) reported having hypertension; and 11,639 (27.8%) 

reported having hyperlipidemia.  With respect to variables related to lifestyle advice, 

14,271 (34.1%) individuals reported being advised to diet (i.e., restrict high fat and high 
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cholesterol foods), 15,822 (37.8%) reported being advised to exercise, and 12,052 

(28.8%) reported receiving both diet and exercise advice (i.e., combination advice) from 

a doctor.  Provider communication scores (N = 24,529) ranged from 4 to 16 points with 

a mean of 13.81 + 2.47 points.  The aforementioned medical comorbidities and types of 

lifestyle advice received are summarized by race-MSA in Table 3-2. 

Primary Aim: Effect of Race/Ethnicity and Rurality on Lifestyle Advice 

The effect of race-MSA, race/ethnicity, and MSA on receipt of lifestyle advice was 

examined among both overweight (BMI = 25.0-29.9 kg/m2; n = 14,004) and obese (BMI 

> 30 kg/m2; n = 11,967) respondents.   

Race and rurality (race-MSA).  First, the current investigation examined the 

combined effect of race and MSA status on respondents’ report of receiving diet, 

exercise, and combination (i.e., diet and exercise) advice. 

Lifestyle advice for overweight adults.  As summarized in Table 3-3, a logistic 

regression analysis showed that among a subgroup of overweight respondents, rural 

Caucasians (OR = .68, p < .001) had 32% lower odds of receiving diet advice than 

urban Caucasians.  However, both urban African Americans (OR = 1.13, p = .078) and 

rural African Americans (OR = 1.02, p = .915) did not differ from urban Caucasians with 

respect to odds of receiving diet advice.  Further, no group differences were observed 

for rural Caucasians as compared to rural African Americans (OR = .67, p = .066) or for 

urban African Americans as compared to rural African Americans (OR = 1.11, p = .615) 

in post hoc analyses. 

Parallel findings were observed for exercise advice.  Specifically, rural Caucasians 

(OR = .68, p < .001) had 32% lower odds of receiving exercise advice than urban 

Caucasians.  Again we observed no differences between urban or rural African 
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Americans (OR = 1.00, p = .980 and OR = .81, p = .223, respectively) as compared to 

their urban Caucasian counterparts for receipt of exercise advice.  Follow-up tests 

showed no differences between rural Caucasians and rural African Americans (OR = 

.84, p = .398) or between urban and rural African Americans (OR = 1.23, p = .232). 

Last, following the previous independent findings for diet and exercise, differences 

in combination advice were evident for rural Caucasians (OR =.67, p < .001), who had 

33% lower odds of reporting that they received combination advice than urban 

Caucasians.  Urban African Americans (OR = 1.10, p = .187) and rural African 

Americans (OR = .98, p = .917) did not differ from urban Caucasians for receipt of 

combination advice.  Post hoc tests revealed no differences between rural Caucasians 

and rural African Americans (OR = .68, p= .087) or between urban and rural African 

Americans for combination advice (OR = 1.12, p = .550). 

Lifestyle advice for obese adults.  The combined effect of race and rurality was 

also evaluated among obese respondents.  Similarly, rural Caucasians were 

significantly lower odds of receiving diet, exercise, and combination advice (OR = .73, p 

< .001; OR = .68, p < .001; and OR = .73, p < .01, respectively) as compared to urban 

Caucasians (Table 3-4).  This corresponds to 27% of the odds for diet advice, 32% of 

the odds for exercise advice, and 27% of the odds for combination advice.  In addition, 

obese, rural African Americans had 24%, 43%, and 32% lower odds of receiving diet, 

exercise, and combination advice from their doctors (OR = .76, p < .05; OR = .57, p < 

.001; and OR = .68, p < .01, respectively) relative to urban Caucasians.  However, 

urban African Americans did not differ from urban Caucasians for receipt of all forms of 
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lifestyle advice (diet advice, OR = 1.05, p = .510; exercise advice, OR = 1.02, p = .823; 

and combination advice, OR = 1.09, p = .264).   

For post hoc tests, while no group differences were observed between rural 

Caucasian and rural African American respondents for all types of advice (diet advice, 

OR = .96, p = .780; exercise advice, OR = 1.19, p = .370; and combination advice, OR = 

1.07, p = .664), there were significant differences observed between urban and rural 

African Americans.  Specifically, urban African American respondents had greater odds 

of receiving all types of advice than their rural counterparts.  For diet advice (OR = 1.38, 

p < .05), urban African Americans had 38% greater odds of receiving advice than rural 

African Americans. While for exercise advice (OR = 1.79, p < .001) and combination 

advice (OR = 1.60, p < .01), they had 79% and 60% greater odds, respectively, of 

receiving advice compared to rural African Americans.   

Race/ethnicity.  Additional logistic regression analyses were conducted to 

evaluate the independent effect of race/ethnicity on receipt of diet, exercise, and 

combination advice.  Among overweight respondents, African Americans (OR = 1.16, p 

< .05) had 16% greater odds of reporting that they received diet advice than Caucasians 

(Table 3-5).  However, these differences were not observed for exercise or combination 

advice (OR = 1.01, p = .848 and OR = 1.13, p = .086, respectively).  Among obese 

respondents (Table 3-6), no significant differences were apparent for African American 

respondents as compared to Caucasians for all types of advice (diet advice, OR = 1.05, 

p = .456; exercise advice, OR = .99, p = .916; and combination, OR = 1.07, p = .342). 

Rurality.  With respect to the independent effect of MSA status, logistic regression 

analyses showed that among the overweight subgroup, urban respondents had 



 

76 

significantly greater odds of reporting receipt of diet, exercise, and combination advice 

(OR = 1.44, OR = 1.45, and OR = 1.45, all ps < .001, respectively) as compared to rural 

respondents (Table 3-7).  That is, the odds were 44%, 45%, and 45% greater for diet, 

exercise, and combination advice, respectively, among urban respondents.  Similar 

findings emerged in the logistic regression analyses for the subsample of obese adults 

with urban respondents having significantly higher odds of receiving all forms of advice 

(diet, OR = 1.36, p < .001; exercise, OR = 1.47, p < .001; and combination, OR = 1.38, 

p < .001) than rural respondents (Table 3-8).  This corresponds to 36% greater odds for 

diet advice, 47% greater odds for exercise advice, and 38% greater odds for 

combination advice.  

Secondary Aim: Effect of Obesity-Related Comorbidities on Lifestyle Advice 

Comparison of lifestyle advice among obese and non-obese respondents by 

presence of priority condition.  The secondary aim of the current study undertook an 

examination of the role of obesity-related comorbidities on respondents’ report of 

receiving diet, exercise, and combination advice.  Explicitly, we aimed to determine 

whether the presence of at least one priority condition (i.e., hypertension, diabetes, 

and/or hyperlipidemia) would significantly influence physicians’ delivery of all forms of 

lifestyle advice for adults (N = 41,838). 

Diet advice.  Compared to obese respondents with at least one comorbidity, obese 

respondents without a priority condition (OR = .26, p < .001) had significantly lower 

odds of reporting that they received diet advice (Table 3-9).  That is, obese adults with a 

comorbidity had almost four times greater odds of receiving diet advice.  Non-obese 

respondents with and without priority conditions (OR = .72, p < .001 and OR = .08, p < 

.001, respectively) also had significantly lower odds of reporting that they received diet 
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advice than obese adults with a priority condition.  Explicitly, non-obese adults with 

comorbidity had 28% lower odds of receiving diet advice than obese adults with 

comorbidity; while obese adults with comorbidity had 12.5 times the odds of receiving 

diet advice than non-obese adults without comorbidity.    

Exercise advice.  Similar findings were observed for exercise advice such that 

obese respondents without comorbidity (OR = .38, p < .001), non-obese respondents 

with comorbidity (OR = .51, p < .001), and non-obese respondents without comorbidity 

(OR = .11, p < .001) all had significantly lower odds of reporting that they received 

exercise advice than obese adults with a priority condition.  Stated differently, obese 

adults with comorbidity had 2.6 times greater odds than healthy, obese adults to have 

received exercise advice.  However, compared to non-obese adults with comorbidity, 

obese adults with comorbidity had nearly two times the odds of receiving exercise 

advice; while they had 9.1 times the odds of receiving exercise advice compared to non-

obese adults without comorbidity.      

Combination advice.  A similar pattern was observed for combination advice. That 

is, obese adults with comorbidity had 3.6 times the odds compared to obese adults 

without comorbidity (OR = .28, p < .001) and 12.5 times the odds compared to non-

obese without comorbidity (OR = .08, p < .001) of receiving combination advice.  

However, non-obese adults with comorbidity (OR = .59, p < .001) had 41% lower odds 

of receiving combination advice compared to obese adults with comorbidity. 

Post hoc tests examining the differences between the comparison groups for each 

form of counseling were all significant.  Results indicated that non-obese respondents 

with a priority condition had significantly greater odds than obese respondents without 
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comorbidity to report receiving diet advice (OR = 2.77, p < .001), exercise advice (OR = 

1.34, p < .001), and combination advice (OR = 2.11, p < .001).  That is, non-obese 

respondents with a priority condition had nearly three times the odds of receiving diet 

advice and over two times the odds of receiving combination advice, while they had only 

34% greater odds of receiving exercise advice as compared to obese adults without 

comorbidity.  However, non-obese respondents without comorbidity had significantly 

lower odds than obese adults without a priority condition to report receiving diet advice 

(OR = .31, p < .001 or 3.2 times the odds), exercise advice (OR = .29, p < .001 or 3.4 

times the odds), and combination advice (OR = .29, p < .001 or 3.4 times the odds).  

Finally, non-obese respondents with an obesity-related comorbidity had greater odds 

than those without an obesity-related comorbidity to report receiving all forms of lifestyle 

advice: diet advice, OR = 9.00, p < .001; exercise advice, OR = 4.64, p < .001; and 

combination advice, OR = 7.38, p < .001.  That is, non-obese adults with a comorbid 

condition had nine times greater odds of receiving diet advice, 4.6 times the odds of 

receiving exercise advice, and 7.4 times the odds of receiving combination advice 

compared to non-obese adults without comorbidity.  

Number of obesity-related comorbidities.  Further, it was hypothesized that 

lifestyle advice would increase with the number of priority conditions  with the greatest 

odds of receiving advice among obese followed by non-obese respondents with 

comorbidity and the lower odds of receiving advice among obese and non-obese 

respondents without comorbidity.  Results varied relative to our hypotheses (see Table 

3-10). 
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Diet advice.  Obese respondents with one (OR = 1.29, p < .01) or two (OR = 2.60, 

p < .001) priority conditions had greater odds than obese respondents with three priority 

conditions (reference group) to report receiving diet advice (i.e., 29% greater odds for 

obese adults with one  condition and 2.6 times the odds for obese adults with two 

conditions).  Similarly, non-obese respondents with two (OR = 1.53, p < .001) or three 

(OR = 2.39, p < .001) priority conditions had 53% of the odds and 2.4 times the odds of 

receiving diet advice from their physician as compared to obese respondents with three 

priority conditions.  Finally, compared to obese respondents with three priority 

conditions, being obese without the presence of illness significantly lessened the odds 

of receiving diet advice (OR = .36, p < .001 or 2.8 times the odds), as did being non-

obese with one priority condition (OR = .83, p < .05 or 17% of the odds) or non-obese 

without any priority conditions (OR = .11, p < .001 or 9.1 times the odds). 

A similar pattern emerged for exercise and combination advice (also described in 

Table 3-10). 

Exercise advice.  The odds of receiving exercise advice (as compared to obese 

adults with three priority conditions) was as follows for obese adults with two conditions, 

OR = 3.05, p < .001; one condition, OR = 1.83, p < .001; or none, OR = .65, p < .001, 

and for non-obese adults with three conditions, OR = 1.83, p < .001; two conditions, OR 

= 1.21, p < .05; one condition, OR = .74, p < .001; or none, OR = .18, p < .001.  

Specifically, obese adults with two conditions had 3.1 times the odds of receiving 

exercise advice than obese adults with three priority conditions, while obese adults with 

one condition had 83% greater odds of receiving exercise advice than obese adults with 

three priority conditions.  However, obese adults with no comorbidities had 35% lower 
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odds of receiving exercise advice as compared to obese adults with three priority 

conditions. Non-obese adults with three or two conditions had 83% and 21% higher 

odds, respectively, of receiving exercise advice than obese adults with three priority 

conditions.  However, non-obese adults with one priority condition had 26% lower odds 

of receiving exercise advice.  Finally, obese adults with three priority conditions had 5.6 

times greater odds of exercise advice than non-obese adults without comorbidity.     

Combination advice.  The odds of receiving combination advice (as compared to 

obese adults with three priority conditions) was as follows for obese adults with two 

conditions, OR = 2.50, p < .001; one condition, OR = 1.37, p < .001; or none, OR = .41, 

p < .001, and non-obese adults with three conditions, OR = 1.94, p < .001; two 

conditions, OR = 1.27, p < .01; one condition, OR = .69, p < .001; or none, OR = .11, p 

< .001.  Thus, obese adults with two conditions had 2.5 times the odds of receiving 

combination advice than obese adults with three priority conditions, while obese adults 

with one condition had 37% greater odds of receiving combination advice than obese 

adults with three priority conditions. Non-obese adults with three or two conditions had 

94% and 27% higher odds, respectively, of receiving combination advice than obese 

adults with three priority conditions.  However, non-obese adults with one priority 

condition had 31% lower odds of receiving combination advice.  Finally, obese adults 

with three priority conditions had 2.4 times greater odds of combination advice than 

obese adults without any conditions and 9.1 times the odds of receiving advice than 

non-obese adults without comorbidity.  

Role of race-MSA and comorbidity on receipt of lifestyle advice.  As indicated 

in Table 3-11, the current aim also examined impact of race-MSA status on lifestyle 
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advice among obese respondents with and without at least one priority condition (N = 

11,967).  These logistic regression analyses showed that compared to urban 

Caucasians with at least one priority condition, all race-MSA groups with and without at 

least one priority condition had significantly lower odds of receiving diet, exercise, and 

combination advice (ps < .05) with one exception.  Namely, no significant differences 

were noted for urban African Americans with at least one priority condition for receiving 

diet advice (OR = .91, p = .336), exercise advice (OR = .99, p = .899), or combination 

advice (OR = .97, p = .774) as compared to urban Caucasians with at least one priority 

condition.   

Regarding the magnitude of observed race-MSA differences, urban Caucasians 

and urban African Americans without comorbidity had 5.6 times and 5.3 times lower 

odds, respectively, of receiving diet advice; 4.2 times and 4.5 times lower odds, 

respectively, of receiving exercise advice; and 5.0 times and 4.8 times lower odds, 

respectively, of receiving combination advice than urban Caucasians with comorbidity.  

Rural Caucasians with comorbidity had 27% lower odds of receiving diet advice, 35% 

lower odds of receiving exercise advice, and 29% lower odds of receiving combination 

advice than their urban counterparts.  Similarly, rural African Americans with 

comorbidity had 30% lower odds of receiving diet advice, 50% lower odds of receiving 

exercise advice, and 37% lower odds of receiving combination advice than urban 

Caucasians with comorbidity. However, rural Caucasians and rural African Americans 

without comorbidity each had 7.7 times lower odds of receiving diet advice; 5.6 times 

and 7.1 times lower odds, respectively, of receiving exercise advice; and 6.3 times and 
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7.7 times the odds, respectively, of receiving combination advice than urban 

Caucasians with comorbidity.   

Tertiary Aim: Relationship Between Provider Behaviors and Lifestyle Advice 

Effect of provider communication on lifestyle advice.  Using a summative 

indicator of provider communication as scored by respondents, the present investigation 

also examined the influence of provider communication on receipt of all forms of lifestyle 

advice among obese respondents who completed the Self-Administered Questionnaire 

of MEPS (N = 7,872).  The differential impact of this summative indicator of provider 

communication on advice received was analyzed in a logistic regression model.  

Results are reported in Table 3-12.  Controlling for race/ethnicity and MSA status, 

provider communication was not a significant predictor of receipt of diet advice (OR = 

1.01, p = .329), exercise advice (OR = 1.01, p = .335), or combination advice (OR = 

1.01, p = .641).  Results did not differ when provider communication was evaluated as a 

categorical variable (as upper and lower bound in terms of N, number of participants, or 

when comparing scores from 1 to 8 versus scores from 9 to 16). 

Influence of race-MSA status on provider communication.  As shown in Table 

3-13, a multiple regression analysis was conducted to assess the influence of race-MSA 

group assignment on provider communication.  Compared to urban Caucasian 

respondents, both urban and rural African Americans were significantly more likely to 

provide higher scores on provider communication, b = .46, t(430) = 4.35, p < .001 and b 

= .69, t(430) =  3.89, p < .001.  The full model accounted for only 3% of the variance in 

provider communication scores (R2 = .028, F(11,430) = 15.37, p < .001).  Additionally, 

there were no rural-urban differences among Caucasians (b = -.11, t(430) = -.90, p = 

.367).  Post hoc tests showed significant differences between rural Caucasian and rural 
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African American respondents such that rural Caucasians had significantly lower odds 

of providing higher scores than rural African Americans (OR = .45, p < .001),  However, 

urban and rural African Americans did not differ significantly from one another on their 

appraisal of provider communication (OR = .79, p = .196).  In analyses evaluating 

provider communication as a categorical variable comparing split sample (i.e., upper 

and lower bound on provider communication scores), results were unchanged.  

However, when examining differences between participants with scores less than or 

equal to eight versus those with scores greater than or equal to nine, race-MSA 

differences in appraisal of provider communication were not demonstrated. 

Exploratory Aims: Effect of Lifestyle Advice on Respondent Behavior 

Supplementary analyses were conducted to address changes in respondent 

behavior as a function of receiving diet and/or exercise advice.  As these are questions 

of a longitudinal nature, a sample of 12,440 respondents were analyzed using the 

MEPS Panel 12 Longitudinal Data File, which was designed to analyze changes over 

the two-year period 2007 and 2008. 

The following is a summary of characteristics for respondents meeting eligibility 

criteria for the exploratory study.  Our sample included a total of 7,706 adults who 

reported receiving routine care during the sampling years 2007 and 2008 of MEPS and 

completed all measures assessing weight status (i.e., BMI), receipt of diet and exercise 

advice, and exercise habits. 

Similar to the study sample, the sample of the exploratory study consisted of 

majority middle-aged (M + SD, 45.83 + 17.49 years), Caucasian women (55.9% and 

53.1%, respectively). Further, the majority of the sample was at least high-school 

educated (M + SD, 12.67 + 3.09 years), married (57.1%), of relatively high 
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socioeconomic status (M + SD, average yearly income of $60,858 + $53,523), and 

privately insured (53.5%).  The majority of participants resided in metropolitan areas 

(84.7%) with the largest proportion representing the South (37.6%).  Baseline BMI (M + 

SD) for the subsample was 27.73 + 6.07 kg/m2 with an average BMI change (M + SD) 

of .123 + 2.81 kg/m2.  Regarding other predictor variables for this sample, 2,676 

(34.7%) respondents reported being advised to diet at baseline, 2,839 (36.8%) reported 

being advised to exercise at baseline, and 2,186 (28.4%) reported receiving both diet 

and exercise advice (i.e., combination advice) at baseline.  Further, 4,250 (55.2%) of 

the respondents reported engaging in moderate to vigorous activity at least three times 

per week at baseline. 

Change in physical activity as a function of receiving exercise advice.  A 

logistic regression model evaluated the differential impact of receiving exercise advice 

from a physician at baseline on the level of activity reported at endpoint of survey 

participation.  For those who reported receiving exercise advice at baseline, the odds of 

engaging in moderate to vigorous physical activity decreased significantly (OR = .64, p 

< .001) even after controlling for baseline physical activity (in addition to other 

covariates).  That is, those who received exercise advice had 36% lower odds of 

reporting that they engaged in moderate to vigorous physical activity at least three times 

per week.  Results are presented in Table 3-14. 

Change in weight status as a function of receiving combination advice.  The 

final analyses evaluated the impact of combination advice on weight change, as 

indicated by change in BMI.  First, a multiple regression model assessed whether 

receiving lifestyle advice at baseline predicted weight change at study conclusion.  The 
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results were significant, indicating that receipt of combination advice at baseline 

significantly predicted BMI increase (b = .37, t(7,706) = 4.48, p < .001).  The full model 

including our predictor and all covariates accounted for 5% of the variance in BMI 

change scores (R2 = .054, F(10,177) = 16.87, p < .001). 

However, an ANCOVA was used to assess the impact of receiving both diet and 

exercise advice on weight change, controlling for a variety of covariates including age, 

sex, years of education, annual family income, insurance status, race, MSA status, 

region, and baseline BMI.  The overall model was significant, F(32, 7673) = 15.44, p < 

.001.  As seen in the previous logistical regression model, the ANCOVA confirmed that 

receiving combination advice at baseline was a significant predictor of BMI change, F(1, 

7673) = 31.30, p < .001.  However, the independent contribution of combination advice 

was weak (R2 = .004), suggesting that lifestyle advice has no impact on weight change. 
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Table 3-1.  Participant demographics at baseline 

 
 
 
 
Characteristic  

Urban  
Caucasians  
(N = 16,919) 
Mean + SE 

or n (%) 

Rural 
Caucasians 
(N = 4,453) 
Mean + SE 

or n (%) 

Urban African 
Americans 
(N = 6,254) 
Mean + SE 

or n (%) 

Rural African 
Americans 
(N = 933) 

Mean + SE 
or n (%) 

Age (years)  47.72 + 0.27 49.18 + 0.62c 43.18 + 0.32a 44.11 + 1.05b 

Sex  
 Male 

Female (referent) 

 
8,128 (48.9) 
8,791 (51.1) 

 
2,099 (48.4) 
2,354 (51.6) 

 
2,616 (45.1) 
3,638 (54.9)a 

 
382 (46.3) 
551 (53.7)a 

Marital Status 
Married (referent)  

Widowed  
Divorced or Separated   

Never Married 

 
9,961 (57.0) 
1,070 (6.7) 

2,312 (13.7) 
3,576 (22.5) 

 
2,732 (61.5) a 

386 (7.8) 
583 (12.4) 
752 (18.4) 

 
2,197 (35.1) a 

462 (6.5) 
1,108 (18.0) 
2,487 (40.4) 

 
322 (37.1) a 

94 (9.1) 
170 (16.6) 
347 (37.2) 

Annual Family Income ($) 76,117 + 1,142 58,905 + 1,809 a 49,821 + 1,386 a 36,253 + 1,712 a 
Education (years)  13.69 + 0.04 12.78 + 0.07 a 12.75 + 0.06 a 11.85 + 0.15 a 
Type of Insurance 

Private (referent) 
Medicare 
Medicaid 

Uninsured 
Other Public Assistance 

 
10,475 (64.2) 
3,089 (18.7) 
1,261 (5.8) 

1,888 (10.0) 
206 (1.2) 

 
2,206 (55.6) a 
1,014 (21.2) 

522 (8.7) 
664 (13.4) 

47 (1.1) 

 
2,874 (52.3) a 

743 (10.7) 
1,407 (18.4) 
1,157 (17.4) 

73 (1.2) 

 
361 (44.5) a 
114 (11.4) 
239 (21.6) 
203 (21.1) 

16 (1.4) 
Body Mass Index (kg/m2) 27.15 + 0.07 28.11 + 0.15 a 29.01 + 0.13 a 30.32 + 0.30 a 
ap < .001, bp < .01, and cp < .05 for between-group differences (urban Caucasians as reference group) 
Note: Group differences assessed using ‘svy’ procedures; thus, ‘svy’ means, linearized standard errors, and percentages 
are reported. Also, individuals with both Medicare and Medicaid were classified as Medicare. 
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Table 3-2.  Priority conditions, types of lifestyle advice received, and provider communication 

 
 
 
Variable 

Urban 
 Caucasians  
(N = 16,919) 

n (%) 

Rural 
Caucasians 
(N = 4,453) 

n (%) 

Urban African 
Americans 
(N = 6,254) 

n (%) 

Rural African 
Americans 
(N = 933) 

 n (%) 

Priority Conditions  
       Diabetes 
Hypertension 

Hyperlipidemia 

 
1,420 (8.2) 

4,236 (25.1) 
5,339 (32.2) 

 
471 (9.9) a 

1,307 (27.6) a 
1,438 (30.7) 

 
774 (11.4) a 

2,036 (30.9) a 
1,622 (25.3) a 

 
155 (14.7) a 
345 (35.9) a 
253 (25.8) c 

Types of Lifestyle  
Advice Received 

Diet 
Exercise 

Combination   

 
 

5,981 (35.5) 
6,591 (39.2) 
4,939 (29.4) 

 
 

1,401 (30.9) a 
1,547 (34.5) a 
1,135 (25.4) a 

 
 

2,279 (36.3) 
2,570 (40.5) c 
1,951 (31.1) c 

 
 

305 (33.2) 
320 (34.3) 
247 (27.0) 

 
 
 

 
(N = 11,310) 
Mean + SE 

 
(N = 2,942) 
Mean + SE 

 
(N = 3,612) 
Mean + SE 

 
(N = 517) 

Mean + SE 

Provider Communication  13.89 + 0.03 13.93 + 0.06 14.07 + 0.06b 14.10 + 0.12 
ap < .001, bp < .01, and cp < .05 for between-group differences (urban Caucasians as reference group) 
Note: Group differences assessed using ‘svy’ procedures; thus, ‘svy’ percentages are reported. Also, individuals with both 
Medicare and Medicaid were classified as Medicare.  
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Table 3-3.  Receipt of lifestyle advice among overweight adults:  Race-MSA as predictor 

 
 

Diet Advice 
(N = 14,004) 

Exercise Advice 
(N = 14,004) 

Combination Advice 
(N = 14,004) 

Variable OR 95% CI p OR 95% CI p OR 95% CI p 

Race-MSA group 
Urban Caucasians 

(referent) 

 
 

-- 

 
 

-- 

 
 

-- 

 
 

-- 

 
 

-- 

 
 

-- 

 
 

-- 

 
 

-- 

 
 

-- 
Rural Caucasians .68 .56-.83 <.001a .68 .56-.82 <.001a .67 .56-.83 <.001a 

Urban African Americans 1.13 .99-1.30 .078 1.00 .87-1.15 .980 1.10 .99-1.30 .078 
Rural African Americans       1.02 .69-1.51 .915 .81 .57-1.14 .223 .98 .69-1.51 .915 

Covariates          
Age (years) 1.04 1.03-1.04 <.001a 1.03 1.03-1.04 <.001a 1.03 1.03-1.03 <.001a 

Sex (male=1, female =2) 1.05 .96-1.15 .306 1.43 .96-1.15 <.001a 1.14 1.05-1.25 .003b 
Education (years) 1.02 1.00-1.04 .020c 1.04 1.00-1.04 <.001a 1.02 1.01-1.04 .011c 

Income (% of poverty) 1.06 1.01-1.10 .017c 1.05 1.01-1.10 .013c 1.08 1.03-1.13 .002b 
Type of Insurance .84 .80-.89 <.001a .83 .80-.89 <.001a .84 .80-.89 <.001a 

Region  1.02 .96-1.07 .565 1.01 .96-1.07 .581 1.01 .96-1.06 .734 
ap < .001, bp < .01, cp < .05 
Income (% of poverty):  Poor=1, Near Poor=2, Low Income=3, Middle Income=4, High Income=5 
Type of Insurance: Private=1, Medicare=2, Medicaid=3, Uninsured=4, Other Public Assistance=5 
Region: Northeast=1, Midwest=2, South=3, West=4 
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Table 3-4.  Receipt of lifestyle advice among obese adults:  Race-MSA as predictor 

 
 

Diet Advice 
(N = 11,967) 

Exercise Advice 
(N = 11,967) 

Combination Advice 
(N = 11,967) 

Variable OR 95% CI p OR 95% CI p OR 95% CI p 

Race-MSA group 
Urban Caucasians 

(referent) 

 
 

-- 

 
 

-- 

 
 

-- 

 
 

-- 

 
 

-- 

 
 

-- 

 
 

-- 

 
 

-- 

 
 

-- 
Rural Caucasians .73 .61-.86 <.001a .68 .55-.83 <.001a .73 .61-.88 .001b 

Urban African Americans 1.05 .91-1.22 .510 1.02 .89-1.16 .823 1.09 .94-1.25 .264 
Rural African Americans .76 .59-.97 .025c .57 .43-.77 <.001a .68 .53-.89 .005b 

Covariates          
Age (years) 1.03 1.03-1.04 <.001a 1.02 1.02-1.03 <.001a 1.03 1.02-1.03 <.001a 

Sex (male=1, female=2) 1.03 .93-1.14 .530 1.40 1.27-1.55 <.001a 1.08 .98-1.20 .116 

Education (years) 1.02 1.01-1.04 .005b 1.03 1.01-1.05 .001b 1.02 1.01-1.04 .012c 
Income (% of poverty) 1.01 .96-1.05 .821 1.01 .97-1.06 .536 1.03 .98-1.07 .240 

Type of Insurance .88 .84-.92 <.001a .85 .81-.88 <.001a .87 .83-.91 <.001a 
Region  .98 .93-1.04 .512 .98 .92-1.05 .617 .98 .93-1.04 .608 

ap < .001, bp < .01, cp < .05 
Income (% of poverty):  Poor=1, Near Poor=2, Low Income=3, Middle Income=4, High Income=5 
Type of Insurance: Private=1, Medicare=2, Medicaid=3, Uninsured=4, Other Public Assistance=5 
Region: Northeast=1, Midwest=2, South=3, West=4 
 
 

 



 

90 

Table 3-5.  Receipt of lifestyle advice among overweight adults:  Race as predictor 

 
 

Diet Advice 
(N = 14,004) 

Exercise Advice 
(N = 14,004) 

Combination Advice 
(N = 14,004) 

Variable OR 95% CI p OR 95% CI p OR 95% CI p 

Racial/ethnic group 
Caucasians (referent) 

 
-- 

 
-- 

 
-- 

 
-- 

 
-- 

 
-- 

 
-- 

 
-- 

 
-- 

African Americans 1.16 1.02-1.32 .026c 1.01 .89-1.16 .848 1.13 .98-1.30 .086 
Covariates          

Age (years) 1.04 1.03-1.04 <.001a 1.03 1.03-1.03 <.001a 1.03 1.03-1.03 <.001a 
Sex (male=1, female=2) 1.05 .96-1.15 .310 1.43 1.32-1.55 <.001a 1.14 1.05-1.25 .003b 

Education (years) 1.02 1.00-1.04 .019c 1.04 1.02-1.05 <.001a 1.02 1.01-1.04 .011c 
Income (% of poverty) 1.06 1.01-1.10 .017c 1.05 1.01-1.10 .013c 1.08 1.03-1.13 .002b 

Type of Insurance .84 .80-.89 <.001a .83 .80-.87 <.001a .84 .80-.89 <.001a 
MSA (rural=0, urban=1) 1.43 1.21-1.69 <.001a 1.46 1.23-1.72 <.001a 1.46 1.22-1.73 <.001a 

Region  1.02 .96-1.07 .543 1.01 .96-1.06 .566 1.01 .96-1.06 .712 
ap < .001, bp < .01, cp < .05 
Income (% of poverty):  Poor=1, Near Poor=2, Low Income=3, Middle Income=4, High Income=5 
Type of Insurance: Private=1, Medicare=2, Medicaid=3, Uninsured=4, Other Public Assistance=5 
Region: Northeast=1, Midwest=2, South=3, West=4 
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Table 3-6.  Receipt of lifestyle advice among obese adults:  Race as predictor 

 
 

Diet Advice 
(N = 11,967) 

Exercise Advice 
(N = 11,967) 

Combination Advice 
(N = 11,967) 

Variable OR 95% CI p OR 95% CI p OR 95% CI p 

Racial/ethnic group 
Caucasians (referent) 

 
-- 

 
-- 

 
-- 

 
-- 

 
-- 

 
-- 

 
-- 

 
-- 

 
-- 

African Americans 1.05 .92-1.20 .456 .99 .87-1.13 .916 1.07 .94-1.21 .342 
Covariates          

Age (years) 1.03 1.03-1.04 <.001a 1.02 1.02-1.03 <.001a 1.03 1.02-1.03 <.001a 
Sex (male=1, female=2) 1.03 .93-1.14 .530 1.40 1.27-1.55 <.001a 1.08 .98-1.20 .113 

Education (years) 1.02 1.01-1.04 .005b 1.03 1.01-1.05 .001b 1.02 1.01-1.04 .011c 
Income (% of poverty) 1.01 .96-1.05 .813 1.01 .97-1.06 .528 1.03 .98-1.07 .238 

Type of Insurance .88 .84-.92 <.001a .85 .81-.88 <.001a .87 .83-.91 <.001a 
MSA (rural=0, urban=1) 1.36 1.17-1.57 <.001a 1.47 1.23-1.76 <.001a 1.38 1.17-1.62 <.001a 

Region  .98 .93-1.04 .507 .98 .92-1.05 .582 .98 .93-1.04 .580 
ap < .001, bp < .01, cp < .05 
Income (% of poverty):  Poor=1, Near Poor=2, Low Income=3, Middle Income=4, High Income=5 
Type of Insurance: Private=1, Medicare=2, Medicaid=3, Uninsured=4, Other Public Assistance=5 
Region: Northeast=1, Midwest=2, South=3, West=4 
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Table 3-7.  Receipt of lifestyle advice among overweight adults:  MSA as predictor 

 
 

Diet Advice 
(N = 14,004) 

Exercise Advice 
(N = 14,004) 

Combination Advice 
(N = 14,004) 

Variable OR 95% CI p OR 95% CI p OR 95% CI p 

MSA status 
Rural (referent) 

 
-- 

 
-- 

 
-- 

 
-- 

 
-- 

 
-- 

 
-- 

 
-- 

 
-- 

Urban 1.44 1.22-1.69 <.001a 1.45 1.23-1.71 <.001a 1.45 1.22-1.73 <.001a 
Covariates          

Age (years) 1.04 1.03-1.04 <.001a 1.03 1.03-1.03 <.001a 1.03 1.03-1.03 <.001a 
Sex (male=1, female=2) 1.05 .96-1.16 .298 1.43 1.31-1.55 <.001a 1.14 1.05-1.25 .003b 

Education (years) 1.02 1.00-1.04 .018c 1.04 1.02-1.05 <.001a 1.02 1.01-1.04 .011c 
Income (% of poverty) 1.05 1.01-1.10 .020c 1.06 1.01-1.10 .010b 1.08 1.03-1.13 .002b 

Type of Insurance .84 .80-.89 <.001a .83 .80-.87 <.001a .84 .80-.89 <.001a 
Race 1.10 1.04-1.17 <.001a 1.10 1.04-1.17 .001a 1.14 1.07-1.22 <.001a 

Region  1.02 .96-1.07 .566 1.02 .97-1.06 .522 1.01 .96-1.06 .707 
ap < .001, bp < .01, cp < .05 
Income (% of poverty):  Poor=1, Near Poor=2, Low Income=3, Middle Income=4, High Income=5 
Type of Insurance: Private=1, Medicare=2, Medicaid=3, Uninsured=4, Other Public Assistance=5 
Race: Caucasian=1, African American=2, Other=3 
Region: Northeast=1, Midwest=2, South=3, West=4 
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Table 3-8.  Receipt of lifestyle advice among obese adults:  MSA as predictor 

 
 

Diet Advice 
(N = 11,967) 

Exercise Advice 
(N = 11,967) 

Combination Advice 
(N = 11,967) 

Variable OR 95% CI p OR 95% CI p OR 95% CI p 

MSA status 
Rural (referent) 

 
-- 

 
-- 

 
-- 

 
-- 

 
-- 

 
-- 

 
-- 

 
-- 

 
-- 

Urban 1.36 1.17-1.57 <.001a 1.47 1.23-1.76 <.001a 1.38 1.17-1.62 <.001a 
Covariates          

Age (years) 1.03 1.03-1.04 <.001a 1.02 1.02-1.03 <.001a 1.03 1.02-1.03 <.001a 
Sex (male=1, female=2) 1.03 .93-1.14 .556 1.40 1.27-1.54 <.001a 1.08 .98-1.19 .120 

Education (years) 1.02 1.01-1.04 .005b 1.03 1.01-1.05 . 001b 1.02 1.00-1.04 .012c 
Income (% of poverty) 1.01 .96-1.05 .763 1.01 .97-1.06 .503 1.03 .98-1.07 .214 

Type of Insurance .88 .84-.92 <.001a .85 .81-.88 <.001a .87 .83-.91 <.001a 
Race 1.09 1.02-1.17 .010b 1.02 .95-1.09 .655 1.10 1.03-1.18 .004b 

Region  .98 .93-1.04 .529 .98 .92-1.05 .595 .98 .93-1.04 .601 
ap < .001, bp < .01, cp < .05 
Income (% of poverty):  Poor=1, Near Poor=2, Low Income=3, Middle Income=4, High Income=5 
Type of Insurance: Private=1, Medicare=2, Medicaid=3, Uninsured=4, Other Public Assistance=5 
Race: Caucasian=1, African American=2, Other=3 
Region: Northeast=1, Midwest=2, South=3, West=4 
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Table 3-9.  Receipt of lifestyle advice among adults with and without obesity-related comorbidities 

 
 

Diet Advice 
(N = 41,838) 

Exercise Advice 
(N = 41,838) 

Combination Advice 
(N = 41,838) 

Variable OR 95% CI p OR 95% CI p OR 95% CI p 

Weight-comorbidity status 
OB1PLCOM (referent) 

 
 

-- 

 
 

-- 

 
 

-- 

 
 

-- 

 
 

-- 

 
 

-- 

 
 

-- 

 
 

-- 

 
 

-- 
NO1PLCOM  .72 .66-.78 <.001a .51 .47-.56 <.001a .59 .53-.64 <.001a 

OB0COM .26 .23-.28 <.001a .38 .34-.42 <.001a .28 .25-.31 <.001a 
NO0COM .08 .07-.09 <.001a .11 .10-.11 <.001a .08 .07-.09 <.001a 

Covariates          
Age (years) 1.01 1.01-1.01 <.001a 1.01 1.01-1.01 <.001a 1.01 1.00-1.01 <.001a 

Sex (male=1, female =2) .91 .86-.96 .001a 1.19 1.12-1.26 <.001a .97 .92-1.03 .277 
Education (years) 1.02 1.00-1.03 .005b 1.03 1.01-1.04 <.001a 1.01 1.00-1.03 .028c 

Income (% of poverty) 1.06 1.02-1.09 <.001a 1.05 1.02-1.08 <.001a 1.07 1.04-1.10 <.001a 
Type of Insurance .90 .87-.93 <.001a .88 .85-.90 <.001a .89 .86-.92 <.001a 

Race 1.15 1.10-1.20 <.001a 1.12 1.07-1.17 <.001a 1.18 1.13-1.23 <.001a 
MSA (rural=0, urban=1) 1.35 1.19-1.52 <.001a 1.32 1.15-1.51 <.001a 1.31 1.14-1.50 <.001a 

Region  .98 .94-1.02 .375 1.01 .97-1.05 .686 .99 .95-1.03 .721 
ap < .001, bp < .01, cp < .05 
Weight-comorbidity status: OB1PLCOM=obese adult with at least one comorbidity, NO1PLCOM=non-obese adult with at 
least one comorbidity, OB0COM=obese adult with no comorbidities, NO0COM=non-obese adult with no comorbidities 
Income (% of poverty):  Poor=1, Near Poor=2, Low Income=3, Middle Income=4, High Income=5 
Type of Insurance: Private=1, Medicare=2, Medicaid=3, Uninsured=4, Other Public Assistance=5 
Race: Caucasian=1, African American=2, Other=3 
Region: Northeast=1, Midwest=2, South=3, West=4 
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Table 3-10.  Receipt of lifestyle advice among adults by number of obesity-related comorbidities 

 
 

Diet Advice 
(N = 41,838) 

Exercise Advice 
(N = 41,838) 

Combination Advice 
(N = 41,838) 

Variable OR 95% CI p OR 95% CI p OR 95% CI p 

Weight-comorbidity status 
OB3COM (referent) 

 
 

-- 

 
 

-- 

 
 

-- 

 
 

-- 

 
 

-- 

 
 

-- 

 
 

-- 

 
 

-- 

 
 

-- 
OB2COM  2.60 2.21-3.05 <.001a 3.05 2.55-3.63 <.001a 2.50 2.13-2.94 <.001a 
OB1COM 1.29 1.10-1.50 .001a 1.83 1.56-2.15 <.001a 1.37 1.18-1.60 <.001a 
OB0COM .36 .31-.41 <.001a .65 .56-.75 <.001a .41 .35-.47 <.001a 
NO3COM 2.39 1.88-3.05 <.001a 1.83 1.47-2.27 <.001a 1.94 1.58-2.37 <.001a 
NO2COM 1.53 1.31-1.78 <.001a 1.21 1.04-1.42 .015c 1.27 1.09-1.48 .003b 

NO1COM .83 .72-.96 .011c .74 .64-.86 <.001a .69 .60-.80 <.001a 
NO0COM .11 .10-.13 <.001a .18 .16-.21 <.001a .11 .10-.13 <.001a 

Covariates          
Age (years) 1.01 1.00-1.01 <.001a 1.01 1.00-1.01 <.001a 1.00 1.00-1.01 <.001a 

Sex (male=1, female =2) .92 .87-.97 .003b 1.21 1.14-1.28 <.001a .99 .93-1.04 .046c 

Education (years) 1.02 1.01-1.03 <.001a 1.03 1.02-1.04 <.001a 1.02 1.01-1.03 .613 
Income (% of poverty) 1.06 1.03-1.09 <.001a 1.05 1.03-1.08 <.001a 1.08 1.05-1.11 <.001a 

Type of Insurance .90 .87-.93 <.001a .88 .85-.91 <.001a .89 .86-.92 <.001a 
Race 1.15 1.10-1.21 <.001a 1.12 1.07-1.17 <.001a 1.18 1.13-1.23 <.001a 

MSA (rural=0, urban=1) 1.34 1.19-1.52 <.001a 1.32 1.15-1.52 <.001a 1.31 1.14-1.50 <.001a 
Region  .98 .94-1.03 .455 1.01 .97-1.05 .580 1.00 .96-1.04 .842 

ap < .001, bp < .01, cp < .05 
Weight-comorbidity status: OB3COM=obese adult with three priority conditions, OB2COM= obese adult with two priority 
conditions; OB1COM=obese adult with one priority condition, OB0COM= obese adult with no priority conditions, 
NO3COM=non-obese adult with three priority conditions, NO2COM=non-obese adult with two priority conditions, 
NO1COM=non-obese adult with 1 priority condition, NO0COM=non-obese adult with no priority conditions 
Income (% of poverty):  Poor=1, Near Poor=2, Low Income=3, Middle Income=4, High Income=5 
Type of Insurance: Private=1, Medicare=2, Medicaid=3, Uninsured=4, Other Public Assistance=5 
Race: Caucasian=1, African American=2, Other=3 
Region: Northeast=1, Midwest=2, South=3, West=4 
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Table 3-11.  Receipt of lifestyle advice among obese adults:  Comorbidity status by race-MSA as predictors 

 
 

Diet Advice 
(N = 11,967) 

Exercise Advice 
(N = 11,967) 

Combination Advice 
(N = 11,967) 

Variable OR 95% CI p OR 95% CI p OR 95% CI p 

Comorbidity status by race-
MSA category 

WHTURB1 (referent) 

 
 

-- 

 
 

-- 

 
 

-- 

 
 

-- 

 
 

-- 

 
 

-- 

 
 

-- 

 
 

-- 

 
 

-- 
WHTURB0 .18 .16-.22 <.001a .24 .21-.29 <.001a .20 .17-.23 <.001a 
WHTRUR1 .73 .58-.92 .009b .65 .47-.90 .010b .71 .55-.92 .009b 
WHTRUR0 .13 .11-.17 <.001a .18 .14-.23 <.001a .16 .12-.20 <.001a 
BLKURB1 .91 .75-1.11 .336 .99 .81-1.20 .899 .97 .80-1.18 .774 
BLKURB0 .19 .15-.24 <.001a .22 .18-.27 <.001a .21 .17-.26 <.001a 
BLKRUR1 .70 .51-.97 .031c .50 .36-.71 <.001a .63 .48-.83 .001a 
BLKRUR0 .13 .08-.22 <.001a .14 .08-.23 <.001a .13 .07-.22 <.001a 

Covariates          
Age (years) 1.01 1.00-1.01 .003b 1.00 1.00-1.00 .853 1.00 1.00-1.00 .965 

Sex (male=1, female =2) 1.06 .96-1.18 .263 1.47 1.32-1.63 <.001a 1.12 1.01-1.24 .032c 

Education (years) 1.03 1.01-1.05 .003b 1.04 1.02-1.06 <.001a 1.03 1.01-1.05 .008b 

Income (% of poverty) 1.03 .98-1.08 .213 1.03 .99-1.08 .127 1.05 1.01-1.10 .029c 

Type of Insurance .90 .86-.94 <.001a .86 .82-.89 <.001a .88 .84-.92 <.001a 
Region  .97 .91-1.03 .263 .97 .91-1.04 .436 .97 .91-1.03 .358 

ap < .001, bp < .01, cp < .05 
Comorbidity status by race-MSA category: WHTURB1=urban Caucasian adult with at least one priority condition, 
WHTURB0= urban Caucasian adult without any priority conditions, WHTRUR1=rural Caucasian adult with at least one 
priority condition, WHTRUR0= rural Caucasian adult without any priority conditions, BLKURB1=urban African American 
adult with at least one priority condition, BLKURB0= urban African American adult without any priority conditions, 
BLKRUR1=rural African American adult with at least one priority condition, BLKRUR0= rural African American adult 
without any priority conditions 
Income (% of poverty):  Poor=1, Near Poor=2, Low Income=3, Middle Income=4, High Income=5 
Type of Insurance: Private=1, Medicare=2, Medicaid=3, Uninsured=4, Other Public Assistance=5 
Region: Northeast=1, Midwest=2, South=3, West=4 
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Table 3-12.  Receipt of lifestyle advice among obese adults:  Provider communication as predictor 

 
 

Diet Advice 
(N = 7,872) 

Exercise Advice 
(N = 7,872) 

Combination Advice 
(N = 7,872) 

Variable OR 95% CI p OR 95% CI p OR 95% CI p 

Provider communication  1.01 .99-1.04 .329 1.01 .99-1.04 .335 1.01 .98-1.03 .641 
Covariates          

Age (years) 1.03 1.03-1.03 <.001a 1.02 1.01-1.02 <.001a 1.02 1.02-1.02 <.001a 
Sex (male=1, female =2) .84 .75-.95 .005b 1.09 .96-1.24 .165 .89 .79-1.00 .042c 

Education (years) 1.01 .99 -1.03 .272 1.03 1.00-1.05 .021c 1.01 .99-1.03 .314 
Income (% of poverty) 1.01 .95-1.07 .752 1.03 .98-1.08 .309 1.04 .98-1.09 .193 

Type of Insurance .90 .85-.96 <.001a .86 .81-.91 <.001a .88 .83-.93 <.001a 
Race 1.16 1.07-1.25 <.001a 1.07 .98-1.16 .134 1.16 1.07-1.25 <.001a 

MSA (rural=0, urban=1) 1.23 1.03-1.47 .021c 1.40 1.14-1.73 .002b 1.27 1.05-1.53 <.012b 
Region  1.01 .95-1.08 .682 1.02 .94-1.09 .683 1.01 .95-1.08 .661 

ap < .001, bp < .01, cp < .05 
Income (% of poverty):  Poor=1, Near Poor=2, Low Income=3, Middle Income=4, High Income=5 
Type of Insurance: Private=1, Medicare=2, Medicaid=3, Uninsured=4, Other Public Assistance=5 
Race: Caucasian=1, African American=2, Other=3 
Region: Northeast=1, Midwest=2, South=3, West=4 
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Table 3-13.  Race-MSA as predictor of provider communication among obese adults 
(N=7,872) 

 
Predictors 

Unstandardized 
Coefficient (b) 

Standard 
Error 

 
t 

 
p 

Race-MSA 
Constant 

 
13.05 

 
.27 

 
47.55 

 
<.001a 

Urban Caucasians 
(referent) 

 
-- 

 
-- 

 
-- 

 
-- 

Rural Caucasians -.11 .13 -.90 .367 
Urban African Americans .46 .11 4.35 <.001a 
Rural African Americans       .69 .18 3.89 <.001a 

Covariates     
Age (years) .01 .002 6.28 <.001a 

Sex (male=1, female =2) .06 .07 .92 .357 
Education (years) .02 .01 1.34 .180 

Income (% of poverty) .10 .03 3.02 .003b 
Type of Insurance -.20 .04 -5.31 <.001a 

Region -.14 .04 -3.48 .001a 
ap < .001, bp < .01 
Income (% of poverty):  Poor=1, Near Poor=2, Low Income=3, Middle Income=4, High 
Income=5 
Type of Insurance: Private=1, Medicare=2, Medicaid=3, Uninsured=4, Other Public 
Assistance=5 
Region: Northeast=1, Midwest=2, South=3, West=4 
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Table 3-14.  Odds of engaging in physical activity at end of survey reference period 
among adults (N=7,706)  

Predictors OR 95% CI p 

Exercise Advice  (0=no, 1=yes)  .64 .56-.73 <.001a 
Covariates    

Age (years) .99 .99-1.00 .002b 
Sex (male=1, female =2) .81 .73-.90 <.001a 

Education (years) 1.06 1.04-1.08 <.001a 
Income (dollars) 1.00 1.00-1.00 .180 

Type of Insurance .94 .89-1.00 .039c 
Race .90 .82-.99 .023c 

MSA (rural=0, urban=1) 1.11 .88-1.41 .363 
Region  1.02 .95-1.10 .550 

Physical activity habits  
at baseline (0=no, 1=yes) 

 
5.37 

 
4.73-6.11 

 
<.001a 

ap < .001, bp < .01, cp < .05 
Type of Insurance: Private=1, Medicare=2, Medicaid=3, Uninsured=4, Other Public 
Assistance=5 
Race: Caucasian=1, African American=2, Other=3   
Region: Northeast=1, Midwest=2, South=3, West=4 
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Table 3-15.  Combination advice at baseline as predictor of weight change among 
adults (N=7,706) 

 
Predictors 

Unstandardized 
Coefficient (b) 

Standard 
Error 

 
t 

 
p 

Constant 3.81 .42 9.04 <.001a 
Combination advice received 
(no=0, yes=1) 

 
.37 

 
.08 

 
4.48 

 
<.001a 

Covariates     
Age (years) -.01 .002 -2.98 .003b 

Sex (male=1, female =2) .02 .07 .25 .801 
Education (years) -.02 .01 -1.30 .180 

Income ($) -1.22 6.36 -1.91 .196 
Type of Insurance -.004 .04 -.11 .057 

Race -.04 .05 -.74 .909 
MSA (rural=0, urban=1) -.32 .08 -3.83 <.001a 

Region  .03 .04 .77 .440 
Baseline BMI (kg/m2) -.11 .01 -12.14 <.001a 

ap < .001, bp < .01 
Type of Insurance: Private=1, Medicare=2, Medicaid=3, Uninsured=4, Other Public 
Assistance=5 
Race: Caucasian=1, African American=2, Other=3   
Region: Northeast=1, Midwest=2, South=3, West=4 
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CHAPTER 4 
DISCUSSION 

Main Findings 

The primary aim of this investigation was to examine the influence of race/ethnicity 

and rurality (i.e., MSA status) with respect to physicians’ delivery of lifestyle advice 

among overweight and obese adults.  Lifestyle advice was operationalized in three 

dimensions: dietary advice, exercise advice, and diet and exercise advice or 

combination advice.  Consistent with our hypotheses, in independent analyses of 

overweight and obese adults, rural Caucasians had significantly lower odds of receiving 

diet, exercise and combination advice from their doctors than urban Caucasians.  This 

is clinically meaningful and represents substantially lower odds of receiving needed 

advice.  The relationship was more complex among African American respondents.  

While the expected differences between both urban and rural African Americans and 

their Caucasian counterparts were not observed among overweight respondents, rural 

African American respondents who were obese had lower odds of receiving any form of 

lifestyle advice as compared to urban Caucasians.   

Interestingly, for obese, rural African Americans the magnitude of the odds for 

receiving lifestyle advice was notably lower for exercise advice (43% lower odds) than 

for diet advice (24% lower odds) and both diet and exercise advice (32% lower odds) 

than their urban Caucasian counterparts.  That is, these differences were more likely to 

be clinically meaningful for exercise advice; while they were trivial for diet and 

combination advice.  Finally, while there were no rural-urban differences among 

overweight African Americans, among obese African American respondents, rural 

adults had significantly lower odds than urban adults to report receiving all forms of 
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lifestyle advice.  This suggests that for rural African Americans in particular, higher BMI 

may be a barrier to receiving appropriate weight-related advice. 

Results were mixed (with respect to our hypotheses) when race/ethnicity and 

rurality were examined as independent predictors.  Specifically, while we hypothesized 

that diet, exercise, and combination advice would be less common among African 

Americans as compared to Caucasian respondents, results showed that there were 

generally no racial/ethnic differences with one exception.  Namely, among overweight 

respondents only, African Americans had more (not less) of the odds of reporting that 

they had ever received diet advice, which was not true for either exercise or 

combination advice.  However, 16% greater odds may be considered a clinically trivial 

effect.  With respect to rural-urban differences, as we expected rural respondents (who 

had significantly higher BMI than their urban counterparts) reported receiving diet, 

exercise, and combination advice at lower rates.  Indeed, urban respondents had 

greater odds than rural respondents to report receiving all forms of advice (i.e., among 

overweight adults odds were 44% higher for diet advice and 45% higher for both 

exercise and combination advice; while for obese adults odds were 36% higher for diet 

advice, 47% higher for exercise advice, and 38% higher for combination advice).  From 

a clinical perspective, urban residence substantially increased odds of receiving all 

forms of lifestyle-related communication.  Thus, while higher rates of obesity in a 

particular group should lead to higher (or at least equal) rates of counseling for that 

group, our results generally suggest that disparities in obesity parallel disparities in 

“treatment” (i.e., receipt of lifestyle advice).  
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The secondary aim of this study was to examine the influence of obesity-related 

comorbidities (i.e., “priority conditions”) on respondents’ report of receiving lifestyle 

advice.  Having at least one obesity-related comorbidity appeared to significantly 

influence the odds of receiving of all types of advice.  Specifically, obese adults without 

any comorbidities had substantially lower odds of receiving all forms of lifestyle advice 

than obese adults with at least one priority condition, and these represent clinically 

meaningful differences (i.e., ranging from greater than two-fold to four times greater 

odds for having a comorbidity versus not having a comorbidity).  Non-obese adults with 

at least one priority condition and non-obese adults without any conditions also had 

substantially lower odds of receiving all forms of advice than obese adults with at least 

one comorbidity.  Further, the magnitude of these differences were higher for non-obese 

adults without comorbidity (e.g., compared to obese adults with comorbidity who had 

12.5 times the odds of receiving diet advice, which is clinically meaningful) than for non-

obese adults without comorbidity (i.e., who had 28% lower odds of receiving diet advice 

compared to obese adults with comorbidity, which represents a clinically trivial 

difference).  However, it was noted that non-obese adults with a priority condition had 

greater odds than obese adults without a priority condition to report receiving all forms 

of lifestyle advice (e.g., nearly three times the odds for diet advice).  Thus, having a 

priority condition appears to be driving the relationship to receipt of advice (as 

compared to weight status).   

The number of priority conditions reported was also hypothesized to increase the 

odds of receiving lifestyle advice.  Obese respondents with one or two priority conditions 

had greater odds than obese respondents with three priority conditions to report 
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receiving any form of advice.  Similarly, non-obese adults with two or three priority 

conditions had greater odds than obese respondents with three priority conditions to 

report receiving any form of advice.  In contrast, obese adults without any comorbidities 

had significantly lower odds than obese adults with three priority conditions to receive 

any advice.  Finally, non-obese adults with one priority condition and non-obese adults 

without any priority condition also had lower odds than obese adults with three priority 

conditions to receive any advice. 

The aforementioned differences were clinically meaningful with few exceptions 

(e.g., for both obese and non-obese respondents with one comorbidity differences were 

trivial for diet advice; for non-obese respondents with one or two comorbidities 

differences were trivial for exercise advice; and for obese respondents with one 

comorbidity and non-obese respondents with two comorbidities differences were trivial 

for combination advice).  Nonetheless, these variations are still relevant to medical 

decision-making for obese versus non-obese patients.  Assuming the reference group 

(i.e., obese with presence of all priority conditions) represents the highest level of risk, 

how then can we explain why they exhibited lower odds of receiving lifestyle advice than 

the other “high risk” groups (i.e., obese adults with one and two comorbidities and non-

obese adults two or three comorbidities)?  One consideration is that for high risk groups, 

primary care providers must prioritize types of intervention approaches used, which 

likely favor use of medication versus behavioral interventions for those with the highest 

risk (e.g., obese adults with hypertension, diabetes and hyperlipidemia).  Additionally, 

lifestyle counseling attempts may have already been exhausted with these adults (but 
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this is not likely given patients are asked to recall whether they have ‘ever’ received 

lifestyle advice). 

Additional analyses examined comorbidity status and the effect of race-MSA group 

identification.  Rural Caucasians and rural African Americans with and without at least 

one comorbidity all exhibited lower odds of receiving each form of advice than urban 

Caucasians with disease.  However, there were no differences noted between urban 

Caucasians and urban African Americans.  Thus, our hypothesis that all comparison 

groups would have significantly lower odds of receiving all forms of counseling was 

partially supported.  As might be expected in rural populations, primary care physicians 

likely face the same dilemma regarding prioritizing disease management using 

medication over behavioral interventions and prevention. 

The tertiary aim evaluated respondents’ perceptions of provider communication 

(as indicated by quality and duration of clinical contact) as a predictor of diet, exercise, 

and combination advice.  First, contrary to our hypothesis that there would be a positive 

relationship between provider communication scores and odds of receiving all forms of 

lifestyle advice, provider communication was not a significant predictor of diet, exercise, 

or combination advice.  We also examined the differences in perceptions of provider 

communication by race-MSA status among obese adults.  We found that both urban 

and rural African Americans had more favorable perceptions of their providers as 

compared to urban Caucasians.  In addition, there were notable differences between 

rural Caucasian and rural African American respondents with higher appraisals reported 

by African Americans but no rural-urban differences among this group.  While these 

differences are statistically significant, the provider communication scores for all 
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respondents were relatively high and the amount of variance that race-MSA accounted 

for in the model for predicting provider communication was very low (3%); therefore, the 

differences observed may not be clinically meaningful. 

Finally, exploratory aims designed to assess changes in respondent behavior as a 

function of receiving diet and/or exercise advice showed that receipt of exercise advice 

at baseline was a significant predictor of physical activity at the end of MEPS survey 

year.  Those who reported receiving exercise advice had 36% lower odds of engaging 

in a physical activity at the end of the survey period.  However, this must be interpreted 

in light of the fact that the majority of participants (55.2%) reported engaging in physical 

activity at the beginning of study period (i.e., selection bias) and that those with pre-

established exercise habits had five times the odds of reporting continued engagement 

in moderate to vigorous activity (at least three times per week) at the end of survey 

period.  Thus, receiving exercise advice may not have an influence in changes in 

physical activity. 

Receipt of diet and exercise (i.e., combination) advice also significantly predicted 

change in BMI over course of MEPS participation such that receipt of lifestyle advice 

was associated with an increase in BMI (i.e., weight gain).  While we have little with 

which to weigh these findings, including lacking information regarding whether weight 

loss was being attempted by a particular respondent and the time between receipt of 

lifestyle advice and weight loss attempts, we do know that the independent contribution 

of lifestyle advice to the full model was negligible, accounting for less than 1% of the 

variance of the full model, and that selection bias may also contribute to these results. 
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Comparison to Prior Research 

The current findings were consistent with previous research (e.g., Abid et al., 

2005) with respect to general rates of counseling.  For the current study, it appears that 

among adults, rates of lifestyle advice are relatively low, ranging from 28.8% to 37.8%.  

However, a general trend was observed showing that rates of counseling increased as 

weight increased, with the highest rates observed among obese adults (for diet, 51.4%; 

exercise, 59.5%; and combination, 46.6%).  This is consistent with findings of the most 

recent National Health Disparities Report, which demonstrated that 49% of obese adults 

reported receiving advice from a health provider to maintain a healthy diet, while 57% 

reported receiving advice to exercise more (AHRQ, 2012).  Three notable trends are 

reported in the National Health Disparities Report.  First, there were no statistically 

significant changes by race/ethnicity in the percentage of obese adults who received 

advice to diet or exercise.  Second, between the survey years 2002-2008, there were no 

racial/ethnic differences in receipt of diet or exercise advice between non-Hispanic 

Caucasians and non-Hispanic Blacks; however, differences were noted for Hispanics 

(as compared to non-Hispanic Caucasians) for six of these years.  Finally, while the 

National Health Disparities Report does not provide specific details regarding the 

findings by MSA status, rural residents were identified as a priority population in this 

review.  Thirty measures of healthcare quality and access were examined for changes 

over time (i.e., in rural-urban disparities).  Findings demonstrated a growing gap 

between obese, rural and urban adults who reported ever receiving diet advice from a 

health provider. 

Further, it has been previously established that diet advice is provided more often 

than exercise advice (Boardley et al., 2007; Ma et al., 2004; Stafford et al., 2000).  
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While the current study did not test the difference in rates of exercise and diet advice, 

rates observed for exercise advice were higher than those for diet advice (37.8% and 

34.1%, respectively), which affirms other findings showing variations across studies 

(i.e., similar rates of diet and physical activity advice observed by Kreuter and 

colleagues (1997) and higher rates of physical activity than diet counseling as noted by 

Flocke and colleagues (2005) and AHRQ (2012)).  Regardless of these variations, the 

relatively low rates of both types of advice are still significant. 

Racial/ethnic and rural-urban disparities in receipt of lifestyle counseling have 

been examined previously as independent predictors.  Significant racial differences in 

rates of counseling have not emerged consistently across a number of studies (e.g., 

Jackson, Doescher, Saver et al., 2005; Ma et al., 2009b; Sciamanna et al., 2000; 

Stafford et al., 2000).  However, some studies do show significant racial differences in 

counseling that favor minorities, namely showing that they are more likely to receive 

lifestyle advice (e.g., Loureiro & Nayga, 2006, Ma et al., 2004).  Our findings were 

partially consistent with those noted by Ma and colleagues (2004) for patients at-risk for 

cardiovascular disease, which found racial differences in rates of diet (but not exercise) 

advice for, non-Hispanic Blacks, as well as Hispanics and Asian/Pacific Islanders, who 

were more likely to receive diet counseling.  In our study, this was only the case for 

overweight (not obese) African Americans. 

For rural-urban differences, however, MSA was not previously found to be 

independently associated with receiving diet, exercise, or weight reduction counseling 

among patients with BMI > 30.0 (Ma et al., 2004).  In contrast, urban residents in the 

present study had unequivocally higher odds of reporting that they received all forms of 
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lifestyle advice.  It should be noted that region was not found to be a significant 

covariate in any of our models, which parallels recent literature suggesting that previous 

observations showing disparities in the South with respect to weight reduction, 

diet/nutrition, or exercise counseling have not persisted (CDC, 1998). 

As noted earlier, the majority of obese patients have one or more comorbidities 

(Rippe et al., 1998).  Our study elucidates arguments regarding the prominence of 

disease-focused versus prevention focused approaches to obesity management in the 

primary care setting (e.g., Katz & Faridi, 2007).  As confirmed by our findings, weight 

loss, diet, and physical activity counseling often occur as a function of treatment for 

comorbid conditions (e.g., hypertension, high cholesterol, type 2 diabetes) for which 

obesity is a modifiable risk factor.  Similar to prior studies reporting higher rates of 

lifestyle counseling for high-risk patient groups (e.g., Carlson et al,, 2009; Kreuter et al., 

1997; Morrato et al., 2006; Wee et al., 1999), our findings indicated that the presence of 

an obesity-related condition increased the odds of receiving weight-related advice 

regardless of weight status; while being in a lower risk category was related to lower 

odds of receiving the same advice. 

Previous research suggests that doctors typically do not dedicate substantial time 

to discuss weight or readiness to change with their patients (e.g., Anderson & Wadden, 

1999; Serdula et al., 2003), and this appears to be especially significant for African 

American patients (Ward et al., 2009).  Our results demonstrate that provider 

communication scores were relatively high among all obese respondents independent 

of race and rurality, but these appraisals may not account for weight-specific health 

communication. 
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Finally, with respect to our exploratory aims, only a few randomized control trials 

have evaluated the efficacy of weight management counseling in the primary care 

setting for producing significant weight change (e.g., Appel et al., 2011; Ashley et al., 

2001; Ely et al., 2008; Kumanyika et al., 2012; Lewis & Lynch, 1993; Logue et al., 2005; 

Pinto et al., 2005; Ryan et al., 2010; Tsai et al., 2010; Wadden et al., 2005; Wadden et 

al., 2011) or for other obesity-related outcomes such as increased engagement in 

physical activity, improvements in diet quality, or reductions in caloric intake without 

specific attention to weight change (e.g., Calfas et al., 2002; Goldstein et al., 1999; King 

et al., 2006; Lewis & Lynch, 1993; Ockene et al., 1999).  Though the longitudinal design 

(of our exploratory analyses) offered an opportunity to assess changes in physical 

activity and BMI over course of survey participation, the retrospective nature of the 

study (specifically our research aims) has its limitations.  Nonetheless, contrary to 

previously published reports, in our study receipt of lifestyle advice was related to 

increases (not decreases) in weight.  However, it is important to note that weight losses 

reported in intervention studies were not clinically significant (<5% of body weight 

reductions) for the majority of intervention participants. 

Similarly, for behavioral changes such as exercise participation, the current study 

showed that receiving exercise advice early on did not increase odds of exercise 

participation by the end of study period, which is in direct contrast to previous findings 

suggesting that physicians’ counseling did help individuals become more physically 

active (Lewis & Lynch, 1993 and Pinto et al., 2005).  One possibility is the lack of 

repeated communication regarding weight and risk reduction via behavioral activation 

(e.g., engaging in physical exercise) may thwart robust findings related to improved 
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adherence, minimization of barriers, and improvement on tangible outcomes such as 

weight loss (e.g., Katz & Faridi, 2007; Logue et al., 2005). 

Strengths and Limitations 

There are a number of factors to be weighed when considering the implications of 

the present study.  These include a number of limitations specific to the research design 

and methodology.  To begin, a fundamental limitation of many national surveys such as 

the Medical Expenditures Panel Survey are that they are limited by their cross-sectional 

design.  While cross-sectional analyses allow us to examine the associations between 

disease or other health-related characteristics such as receipt of lifestyle advice and 

other variables of interest (e.g., race-MSA), these findings are limited to a point-in-time 

(i.e., they speak only to the association between variables in a defined population at one 

particular time).  Thus, for our primary aim, while we can conclude that rural residents 

have differential odds of receiving lifestyle advice (race and weight dependent), we 

cannot establish causality for the lower odds observed or determine whether these 

associations persist over time.  A minor limitation, the external validity or generalizability 

of these results is limited to the US non-institutionalized civilian population.  However, 

given we were interested in sociodemographic differences in receipt of lifestyle advice 

(rather than actual prevalence rates) and our assumption that measurement errors are 

distributed evenly across groups, findings should not be affected.  In addition, cross-

sectional designs often rely on self-report, which are susceptible to measurement error 

such as recall bias.  While an experimental design would address this issue, for survey 

research it has been previously reported that self-report may be superior to provider 

report for lifestyle-related health communication given inflated rates shown in studies 

where physicians report on their own behavior (e.g., Phelan et al., 2009; Power et al., 
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2006).  But it is important to note that the same could also be true of patient reports (i.e., 

self-report bias). 

Methodological challenges are also inherent in survey designs.  For this study, the 

primary variables of interest, lifestyle advice (diet, exercise, and both) are subject to 

some critique regarding variable operationalization.  Respondents were asked yes/no 

questions regarding whether they had ever been advised by a doctor to “restrict high 

fat/cholesterol foods” and “to exercise more” that were used to assess dietary and 

exercise advice, respectively.  Responses from these items were used to construct a 

variable for lifestyle advice, which established whether respondents had received both 

diet and exercise advice.  The primary limitation of this method of defining lifestyle 

counseling is that the nature of advice (i.e., counseling) is unknown.  While the literature 

establishes that behavioral counseling, the gold standard for targeting small behavior or 

lifestyle changes (e.g., increasing physical activity, improving the quality of diet, 

reducing caloric intake), can presumably be maintained over the long run, monitored, 

and adjusted appropriately as determined in a collaborative manner by the primary care 

provider and the patient (Kumanyika, 2007), these survey items might not reflect the 

totality of lifestyle counseling and may have also been interpreted and/or experienced 

differentially by respondents.  As Katz and Faridi (2007) suggest, an affirmative 

response to these survey items may be more “prescriptive and generic in nature” (p. 

291) and may not account for elements of behavioral counseling that have 

demonstrated efficacy in obesity management (i.e., self-management skills such as 

problem-solving, focus on self-monitoring and efficacy, application of skills to real-life 

situations; provider use of reinforcement and behavioral contracting). 
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Further, the framing of questions related to weight-related counseling was not 

time-sensitive.  Whereas in previous studies questions were addressed for a specific 

period (e.g., “in the last year” or “at your last visit”) and thus did not account for the 

possibility of having received counseling or advice during a previous year or medical 

visit, the MEPS items were asked in an “ever” format.  While this covers a broad period, 

the lack of specificity does not rule out the possibility that weight management was 

discussed at a point where it may not have been relevant (and not the same timeframe 

is referenced by all respondents).  In addition, the lack of follow-up questions also fails 

to account for whether the reported provider communication was specific to 

respondent’s current doctor-patient relationship or determine whether the diet and 

exercise advice was directly related to a weight reduction goal.  Taken together, the lack 

of a clear definition and parameters for evaluating lifestyle counseling in the primary 

care setting represents optimistic estimates of obesity-related counseling. 

Additional methodological concerns include operationalization of weight status, 

particularly with regard to examining physicians’ practices related to weight control.  

First, the use of self-reported weight status (assessed using BMI as height and weight 

data are not readily available in public-use files due to confidentiality concerns) was 

imperfect.  As respondents were not weighed, it is possible that a fraction of the 

respondents were miscategorized based on their self-report.  Further, for each of the 

two full-year files used there was not a consistent method available to exclude 

respondents who were pregnant at time of their MEPS participation.  For example, while 

only ICD-9 codes were available for 2007 data, 2008 full-year file included respondent 

self-report of whether they were pregnant at any point during reference period in 
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addition to clinical classification data.  In addition, for confidentiality reasons, MEPS 

respondents younger than 16 or older than 44 were coded as “inapplicable” regardless 

of whether they met the criteria for pregnancy.  Despite these limitations, where 

applicable, analyses were conducted with and without excluding respondents known to 

have been pregnant during survey period, which did not alter results.  Results reported 

herein include the full sample for the following reasons: a) given the items in question 

were asked in an ‘ever’ format, pregnant respondents responding to these items may or 

not have been pregnant when diet or exercise advice was received; and b) assuming 

measurement error is evenly distributed across respondents, results should be 

unaffected. 

Next, the priority conditions examined in the current investigation were also 

derived from self-report.  Unlike data collected for weight status, responses regarding 

diagnosis of hypertension, diabetes, and high cholesterol were asked in the ‘ever’ 

format, as well as conditions enumeration, which was subject to a verification process 

(i.e., repeated in multiple rounds, verbatim responses coded to ICD-9 codes and verified 

using MEPS Medical Provider Component, which ties conditions to events and 

expenditures).  As noted in the study methods, for hyperlipidemia only, self-report was 

used in lieu of condition enumeration method.  Also, for diabetes, ICD-9 code of ‘250’ 

included respondents with diagnoses of both Type 1 and Type 2 diabetes. 

Finally, it is worth noting that representative scores on provider communication 

were not asked in the context of weight management.  While this may represent a 

limitation to our use of the provider communication variable, it may also explain the 

racial differences observed when evaluating differences in appraisals of providers by 
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Caucasian versus African American respondents.  Similar to previous research where 

African Americans noted poor provider communication specific to weight (Ward et al., 

2009), our results may have differed if health communication variables specifically 

addressed providers’ communication regarding weight management.  Still, the current 

study’s examination of actual differences is relatively novel.  Even as Ward and 

colleagues (2009) analyses of focus groups of African American women’s perceptions 

fill a gap in the literature, the authors note that “a substantial body of existing research 

in this area with which to triangulate the qualitative data is lacking” (p. 583)—namely, 

race/ethnicity comparisons, which are achieved by the current study. 

Notwithstanding the aforementioned limitations, the current investigation also adds 

to the literature by examining the important yet understudied interaction between race 

and MSA status.  While several studies have examined these factors’ independent 

influence on lifestyle communication (e.g., CDC, 1998; Ely et al., 2006; Loureiro & 

Nayga, 2006; Ma et al., 2004; Ma et al., 2009b), to our knowledge ours is the only study 

to examine the race-MSA interaction.  Other strengths include the use of a nationally 

representative survey design that employs oversampling of minorities and the ability to 

pool together multiple years of data, both which provided a large enough sample to 

examine both racial and rural-urban differences in provider lifestyle communication in 

primary care settings.  In addition to overall low rates of lifestyle counseling observed, 

the study contributes to our knowledge of how race-MSA, weight status, and obesity-

related comorbidity influence rates of lifestyle counseling.  By observing these trends, 

we can determine where disparities lie and focus on subgroups that may benefit from 

more attention in this area.  For example, while obese adults with no comorbidities and 



 

116 

non-obese adults with one comorbidity had lower odds of receiving all forms of lifestyle 

advice, these adults would likely benefit from this advice in order to reduce their overall 

risk of increased weight, as well as morbidity and/or mortality attributable to their current 

weight or comorbidity status.  Finally, while the main aims of the study were addressed 

using cross-sectional data, our exploratory aims utilized MEPS longitudinal file for Panel 

12 to examine weight and behavioral changes as a function of receipt of lifestyle advice. 

Policy and Clinical Service Implications and Future Directions 

The findings of this study have several implications for both policy and clinical 

service.  Though weight status appeared to play a secondary role to obesity-related 

disease management, race-MSA differences were magnified among obese as 

compared to overweight subsamples suggesting that BMI is still a significant factor with 

respect to receipt of lifestyle advice.  Additionally, in several models rural residence, not 

race, appeared to drive any race-MSA differences in odds of receipt of lifestyle advice.  

This was true even in analyses examining the role of comorbidities, where rural 

Caucasians and rural African Americans with and without at least one comorbidity all 

had lower odds of receiving any form of advice than urban Caucasians with disease.  

Given this information, we might consider evaluating our conceptualization of health 

disparities with respect to the paradigms in which we view obesity treatment in the 

clinical setting (e.g., chronic disease model), as well as factors that influence medical 

decision-making.  While it seems intuitive that targeting groups who are less likely to 

receive lifestyle counseling would reduce gaps in evaluation and treatment of obesity, 

the disparities in obesity do not always follow treatment-related disparities.  For 

example, although obesity rates are substantially higher among African American 

respondents, odds of counseling were not significantly different from the referent group 
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with only one exception that was also contrary to our expectation (i.e., overweight 

African Americans had higher odds of receiving diet advice only).  This suggests that 

targeting African American patients on the basis of race alone may not eliminate these 

discrepancies.  With respect to other risk factors, such as the presence of comorbidity, 

our results indicate that acting on clinical data alone also fails to reduce disparities.  

Thus, physicians bear the responsibility of ensuring that all patients who would benefit 

from lifestyle advice (i.e., overweight and obese adults regardless of race or residence 

and independent of medical risk profile) receive timely and appropriate advice. 

Though this implication essentially models the clinical guidelines set forth by 

various governmental entities (e.g., NHLBI, 2000; National Task Force on the 

Prevention and Treatment of Obesity, 2000; and the US Preventive Services Task 

Force, 2003), there are several documented barriers to their implementation, including 

lack of reimbursement, physician training and self-efficacy, and limited time during 

clinical contacts.  While we may be far from mandates and requirements for evaluation 

and treatment of overweight and obesity, as these conditions are pushed into the realm 

of diagnosable and reimbursable disorders and framed as a public health priority (in part 

because of the increasing healthcare costs attributable to obesity), policy may reflect 

the need for specific directives for ensuring implementation of these recommendations.  

As an example, public health concerns regarding HIV/AIDS in the 1980s led to 

numerous policy changes geared towards increasing public awareness, reducing the 

incidence of HIV/AIDS, and improving health outcomes.  These include state-level HIV 

education policies (nested within states’ sex education policies); national 

recommendations for the routine offering of HIV screening for pregnant women and 
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their newborns as part of prenatal care programs (includes an opt-out option) with some 

states (e.g., Maryland, New York) enacting statutes for specific aspects of these clinical 

guidelines; state-specific partner notification and disclosure laws; and mandatory HIV 

screening of blood, blood products, bodily fluids, and organs used for blood 

transfusions, donation, and transfer/transplantation (e.g., artificial insemination, grafts) 

among numerous other HIV-specific policies and laws (Gable, Gamharter, Gostin, 

Hodge, & Puymbroeck, 2007). 

As previously noted, to our knowledge, ours is the first study to examine race-MSA 

(specifically, the unique combination of race/ethnicity and MSA status) in the context of 

lifestyle communication in primary care settings.  Our primary findings indicate that 

race-MSA is a significant predictor of lower odds of receipt of all forms of lifestyle 

counseling for both overweight and obese, rural Caucasian residents, as well as for 

obese, rural African American residents compared to the reference group (urban 

Caucasians).  Further, there were rural-urban differences observed for obese African 

Americans.  These findings are not consistent with what we would expect given the 

higher rates of overweight and obesity among rural residents and among non-Hispanic 

Blacks (and thus a greater disease burden associated with obesity for rural African 

Americans).  Similar findings emerged when evaluated in the context of obesity-related 

comorbidities.  Namely, regardless of whether a comorbidity was present, both 

Caucasian and African American respondents identifying as rural had lower odds than 

urban Caucasians to receive any form of lifestyle advice. 

With respect to future directions in research, prospective surveys and 

experimental efforts are needed to support and expand these findings.  While MEPS 
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and other national surveys have their strengths, their use for secondary analyses often 

fail to address all components of a given research aim.  In the present case, we would 

have benefited from more specificity in our operationalization of lifestyle advice for diet, 

exercise, and combination advice (the latter which we constructed for the purpose of the 

current investigation).  Specifically, revisions would have addressed whether the 

respondent’s current healthcare provider delivered the advice (and if not, information on 

who did, as well as the type of provider), the number of times lifestyle was addressed 

(within a reasonable timeframe such as one to two years, and an estimate of duration of 

this “counseling”), time since last communication regarding all forms of lifestyle advice 

(perhaps with specific time markers), and whether the advice was offered specifically for 

the purpose of weight control or weight loss.  In addition, it would be important to 

determine whether any additional weight-specific advice was offered (e.g., wearing a 

pedometer, reducing or increasing consumption of other macronutrients, setting goals), 

whether weight, height, and BMI were assessed (and documented), whether motivation 

to change was assessed, and whether any education (e.g., regarding expectations, 

common barriers, non-behavioral weight loss options) and resources (e.g., referral to a 

dietician, nutritionist, health psychologist, physical therapist, or behavioral weight loss 

program) were offered.  Including more researchers in survey design panels might 

facilitate improvement of large-scale surveys and thus improve our ability to address 

race-MSA differences in lifestyle communication in primary care settings, as would any 

increase in the number of smaller scale, multi-site studies designed to specifically 

address these issues. 
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Last, empirical research examining outcomes by race-MSA when clinical 

guidelines are utilized appropriately might determine the extent to which lifestyle 

communication reduces disparities in overweight and obesity, as well as obesity-related 

illnesses.  Further, minor revisions or additions to the existing clinical guidelines that 

have proven efficacious for improving patient-provider communication and that attend to 

cultural and geographical factors which may impede lifestyle change should also be 

incorporated.  For example, a potential research question might assess whether 

patients follow advice and how “doses” based on specificity of advice affect behavioral 

activation (e.g., doctor advised diet and exercise with and without specific directives and 

direct referral to resources).  Alternately, our exploratory aims might be extended with 

an intervention providing comprehensive, guideline-driven lifestyle advice (compared to 

standard of care) to determine whether it directly influences weight, exercise and dietary 

habits, and other weight control behaviors.  All these research questions should include 

analyses of racial/ethnic, rural-urban, and race-MSA differences. 

Summary and Conclusions 

Despite clinical guidelines calling for increased attention to obesity in the primary 

care setting, our study found that rates of lifestyle communication among adults were 

low, ranging from 28.8% to 37.8%.  While rates for overweight and obese adults were 

relatively higher across race-MSA groups, these findings suggest rural-urban but not 

racial/ethnic disparities in obesity-related health communication.  Given primary care 

providers are often the first and only line of intervention available for the treatment of 

obesity, more policy-driven support, including adequate reimbursement, training and 

resources for providers to address obesity, is warranted.  This is particularly true for 

those serving rural communities.  Finally, these findings demonstrate a need for more 
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research examining racial/ethnic and rural-urban disparities in weight-related lifestyle 

communication, as well as research evaluating the extent to which providing appropriate 

weight management advice may reduce disparities in obesity.
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APPENDIX 
RATES OF LIFESTYLE COUNSELING 

Table A-1.  Rates of weight reduction counseling 
Authors Data Source Prevalence Rates 

Phelan et al., 
2009 

Data from a cross-sectional 
survey of New England based 
physicians examining 
physician-reported rates of 
weight loss recommendations  

75.5%  

McAlpine & 
Wilson, 2007 

Trend analysis of office-based 
primary care visits of 9,583 to 
14,071 adults from annual 
NAMCS surveys between 
1995-2004 

Significant negative trend 
from 1995 to 2005 of  8.5% 
(1995-1996) to 5.8% (2003-
2004) 

Boardley et al., 
2007 

Data from a small cross-
sectional observational study 
of two large family medicine 
practices located in a 
Midwestern city; data from the 
charts of 405 adults described 
here 

48.9% (among adults only) 

Loureiro & 
Nayga, 2006 

Retrospective analysis of 
association between patient 
characteristics, receipt of 
advice, and diet and physical 
activity behaviors of adults (N 
= 64,388) from BRFSS 2001-
2003 

18.0% (of all adults regardless 
of weight status); 15.2% of 
overweight sample and 40.3% 
of obese sample 

Abid et al., 
2005 

Trend analysis of obese adults 
(N = 63,957) from BRFSS 
1994, 1996, 1998, and 2000 

Decreasing trend from 1994 
(42.3%) to 2000 (40.3%)  

Scott et al., 
2004 

Comparative case study 
design using both qualitative 
and quantitative methods to 
describe patient-physician 
communication around weight 
control (N = 327 encounters 
with adults) 

11.0% of adult encounters 
included weight loss 
counseling  

Kuppersmith, 
Smoot, 
Williams, & 
Cliburn, 2006 

Data from a small cross-
sectional observational study 
of two urban community-
based clinics in Kentucky 

30.5% 
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Table A-1.  Continued 
Authors Data Source Prevalence Rates 

Flocke et al., 
2005 

Cross-sectional direct 
observation study of family 
medicine outpatient visits (N = 
300) 

33.0%  

Potter et al., 
2001 

Survey analysis of adults (N = 
366) from a diverse primary 
care population from the 
University of California- San 
Francisco 

48.0% of obese adults 
reported receiving advice 
compared to 24.0% of 
overweight and 12.0% of 
normal weight adults 

Stafford et al., 
2000 

Serial cross-sectional analysis 
of 55858 adult physician office 
visits from the NAMCS, 1995-
1996; also using NHANES III 
1988-1994 to adjust for 
underreporting of obesity 

35.5% 

Sciamanna et 
al., 2000 

BRFSS, 1996; representative 
sample of adults (N = 13,288) 
from 10 states  

14.4% of all respondents with 
increasing rates by BMI status 
(9.8% -41.7%) and risk (as 
indicated by presence of an 
obesity-related comorbidity 

Galuska et al., 
1999 

BRFSS, 1996; national study 
of adults (N = 12,835) 
classified as obese 

42.0% 

Jackson, 
Doescher, 
Saver et al., 
2005 

Trend analysis of obese adults 
(N = 69,775) from BRFSS 
1994, 1996, 1998, and 2000  

Decreasing trend from 1994 
(44.0%) to 2000 (40.0%) 
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Table A-2.  Rates of diet and nutrition counseling 
Authors Data Source Prevalence Rates 

McAlpine & 
Wilson, 2007 

Trend analysis of office-based 
primary care visits of 9,583 to 
14,071 adults from annual 
NAMCS surveys between 
1995-2004 

Stable trend from 1995 to 
2005 of  20.3% (1995-1996) 
to 19.6% (2003-2004) 

Boardley et al., 
2007 

Data from a small cross-
sectional observational study 
of two large family medicine 
practices located in a 
Midwestern city; data from the 
charts of 405 adults described 
here 

50.2% (among adults only) 

Flocke et al., 
2005 

Cross-sectional direct 
observation study of family 
medicine outpatient visits (N = 
300)  

31.0%  

Ma et al., 2004 Cross-sectional analysis of 
diet and physical activity 
counseling for adults (sample 
size not reported) with 
cardiovascular risk factors 
using NAMCS and NHAMCS, 
1992-2000  

Significant increases in 
counseling among at-risk 
adults, with some fluctuations 
noted in intermediate years. 
Rates in 1992 were 30% 
compared to 39% in 2000.  
Among obese respondents, 
48% received diet advice.   

Potter et al., 
2001 

Survey analysis of adults (N = 
366) from a diverse primary 
care population from the 
University of California- San 
Francisco 

27.0% of obese adults (rates 
not reported for overweight 
and normal weight adults) 

Wadden, 
Anderson, 
Foster, 
Bennett, 
Steinberg, & 
Sarwer, 2000  

Cross sectional analysis of 
treatment-seeking obese 
women  (N = 259) and their 
perception of physician 
recommendations regarding 
weight  

56.2% of patients report 
receiving advice to engage in 
any of 10 common weight 
control strategies (e.g., diet 
plan, commercial weight loss 
program, medication, 
readings, exercise)  

Stafford et al., 
2000 

Serial cross-sectional analysis 
of 55858 adult physician office 
visits from the NAMCS, 1995-
1996; also using NHANES III 
1988-1994 to adjust for 
underreporting of obesity 

41.5% 
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Table A-3.  Rates of physical activity counseling 
Authors Data Source Prevalence Rates 

McAlpine & 
Wilson, 2007 

Trend analysis of office-based 
primary care visits of 9,583 to 
14,071 adults from annual 
NAMCS surveys between 
1995-2004 

Stable trend from 1995 to 
2005 of  15.2% (1995-1996) 
to 14.2% (2003-2004) 

Boardley et al., 
2007 

Data from a small cross-
sectional observational study 
of two large family medicine 
practices located in a 
Midwestern city; data from the 
charts of 405 adults described 
here 

41.0% (among adults only) 

Flocke et al., 
2005 

Cross-sectional direct 
observation study of family 
medicine outpatient visits (N = 
300)  

45.0%  

Ma et al., 2004 Cross-sectional analysis of 
adults (sample size not 
reported) with cardiovascular 
risk factors using NAMCS, 
1992-2000  

Significant increases in 
counseling among at-risk 
adults, with some fluctuations 
noted in intermediate years. 
Rates in 1992 were 17% 
compared to 26% in 2000. 
Among obese respondents, 
35% received diet advice 

Potter et al., 
2001 

Survey analysis of adults (N = 
366) from a diverse primary 
care population from the 
University of California- San 
Francisco 

30.0% of obese adults (rates 
not reported for overweight 
and normal weight adults) 

Stafford et al., 
2000 

Serial cross-sectional analysis 
of 55858 adult physician office 
visits from the NAMCS, 1995-
1996; also using NHANES III 
1988-1994 to adjust for 
underreporting of obesity 

32.8% 
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