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ABSTRACT

Overweight and obesity prevalence is increasing throughout the United States, and these two health

conditions seem to disproportionately affect certain segments of the adult population. To date little research

has examined adult differences in normal weight, overweight, and obesity by metropolitan or nonmetropolitan

residential status while controlling for important demographic, socioeconomic, behavioral, and health status

characteristics. This research helps to fill this gap. We used data from the 2008 Behavioral Risk Factor

Surveillance System (BRFSS) to empirically assess predictors of overweight and obesity risk for all adults and

then by residential location. Multinomial logistic regression techniques were used to estimate relative risk

ratios for an adult being overweight or obese compared with normal weight for all adults and stratified by

residential location. Among all adults, a nonmetro weight disadvantage was noted, with nonmetro adults

having increased odds of being overweight or obese compared with normal weight. Interestingly, the residence

stratified model indicates that race/ethnicity was not as important of a predictor of overweight or obesity for

nonmetro residents as it was for metro residents, and far fewer behavioral and health status characteristics

determined overweight status for nonmetro adults compared with metro adults; similar associations were noted

between these characteristics for obesity status in both metro and nonmetro areas. This research highlights

the need for health policies and programs to consider residential location when implementing strategies for

weight management and loss for adults in the United States.

The increasing prevalence of obesity in the United States has warranted more

and ongoing research, public health programs, and policy debates to address this

pervasive health concern. A recent report using National Health and Nutrition

Examination Survey (NHANES) data indicates that obesity prevalence has

increased from the late 1980s to 2008 for both men and women; however no

racial/ethnic differences in obesity status were noted for men while non-Hispanic

black and Hispanic women were more likely to be obese than non-Hispanic white

*Corresponding Author: P. Johnelle Sparks, Ph.D. Associate Professor of the Department of

Demography at The University of Texas at San Antonio. 501 W. César E., Chávez Boulevard, San
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METRO/NONMETRO DIFFERENCES IN WEIGHT 47

women (Ogden and Carroll 2010). The prevalence of overweight on the other hand

has remained fairly flat over this period, with approximately 34–35 percent of the

population being overweight – a substantial proportion of the population. These

patterns also vary over space, so that the risk of being obese, and likely overweight

as well, are not the same for all areas of the United States (Michimi and Wimberly

2011). Moreover, the high prevalence of overweight combined with the nearly 33

percent of obese adults in the US warrants a close examination to understand the

characteristics that place individuals at increased risk of experiencing above normal

weight status defined by body mass index (BMI), particularly for residents of rural

versus urban areas, since increased BMI is associated with many poor health

outcomes. 

From a health disparities perspective it is important to examine the individual

level characteristics that increase the risk that an individual will be overweight or

obese compared with normal weight, because weight status may be an important

link in determining differential risk of certain morbidities and increased mortality

for vulnerable segments of the population, particularly rural residents. To date, few

if any studies have examined both weight status outcomes simultaneously, and no

research (to the authors’ knowledge) has explicitly examined the role of rural

residence in determining weight status for a nationally representative sample of

adults in the US. Most research examining obesity focuses on differences by sex,

race/ethnicity, socioeconomic status, physical activity, and food consumption;

however exploring differences in weight status by residential location to better

understand the health needs of an already vulnerable population that has limited

access to resources is necessary (Shi and Stevens 2010).

Obesity prevalence is higher in rural than urban areas based on self-reported

height and weight data (Eberhardt et al. 2001; Jackson et al. 2005; Kegler et al.

2008; Patterson et al. 2004). Physical inactivity is also more prevalent in rural

compared with urban areas (Casey et al. 2008; Centers for Disease Control and

Prevention 1998; Martin et al. 2005; Parks et al. 2003; Wilcox et al. 2000). Lower

socioeconomic status and less access to health care in rural areas may put rural

adults at increased risk of experiencing overweight and obesity and weight related

co-morbidities (Casey et al. 2008; Eberhardt et al. 2001). While these characteristics

have shown associations with obesity status for rural residents, it is not clear if

similar associations will hold for overweight status. This research helps to fill this

gap and is guided by the following research questions: 1) are rural residents at

increased risk of experiencing overweight and obesity?; and 2) what individual level

sociodemographic, behavioral, and health status and health condition variables
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influence the risk of being overweight or obese compared with normal weight

among rural and urban adults? Previous research suggests a combination of

possible explanations for differences in weight status based on rural residence,

including cultural, demographic, and environmental influences (Bove and Olson

2006; Larson et al. 2009; Larson and Story 2008; Longacre et al. 2012; Michimi and

Wimberly 2010). These explanations help guide the review of literature below that

frames this research and interpretation of the findings.

INDIVIDUAL LEVEL CORRELATES OF OVERWEIGHT AND OBESITY

As noted above, obesity prevalence has increased significantly for both children

and adults over the past several decades (Ahern et al. 2011; Congdon 2011; Mokdad

et al. 2001; Mokdad et al. 2003; Ogden and Carroll 2010; Schwartz et al. 2009). In

turn the increased prevalence of obesity has been associated with increased

prevalence of several chronic diseases, including diabetes (Narayan et al. 2007),

stroke (Curioni et al. 2006), different cancers (Chang et al. 2011) and heart disease

(Ingelsson et al. 2007; McAuley et al. 2007; Pearson 2007). Additionally, increased

prevalence of obesity has been associated with increased risks of morbidity and

premature mortality (Ahern et al. 2011; Field et al. 2001; Must et al. 1999) and

higher health care costs for obese individuals (Finkelstein et al. 2005; Finkelstein

et al. 2010; Frezza and Wachtel 2009; Richards et al. 2011; Tsai et al. 2011). 

Sociodemographic Characteristics and Weight Status

More generally, research has shown that the risk of obesity varies based on a

variety of individual sociodemographic characteristics, including sex, age,

race/ethnicity, poverty status, educational level, martial status, and residential

location (Flegal et al. 2010; Jackson et al. 2005; Kaiser and Baumann 2010; Liu et

al. 2008; Patterson et al. 2004). The research literature is mixed on the nature of the

association between sex and weight status. Some research notes an overweight and

obesity disadvantage for women (Beydoun and Wang 2009; Clarke et al. 2009;

Houston et al. 2009), while others note a disadvantage for men (Sparks and

Bollinger 2011). Recent NHANES data find that women are more likely to be obese

than men, and clear racial/ethnic differences emerge with non-Hispanic Black and

Hispanic women much more likely to be obese than non-Hispanic white women

(Ogden and Carroll 2010). One explanation for the higher rate of obesity observed

for women compared with men relates to how women store fat differently than men

(Egger and Swinburn 1997). Differences in obesity status have also been noted by

age, with a general increase in the risk of being obese with increasing age. However,
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this relationship is likely not completely linear since adults 65 years of age and

older experience bone mass loss more than younger adults (Glass et al. 2006;

Kaplan et al. 2003). In examining obesity status and race/ethnicity, Non-Hispanic

blacks and Hispanics often have a higher prevalence of obesity and overweight

compared with non-Hispanic Whites (Ogden and Carroll 2010; Ogden et al. 2006);

however this race/ethnicity association with obesity differs by age and sex (Ogden

et al. 2007). Rural minorities have been found to have increased risks of being obese

compared with rural whites (Patterson et al. 2004). 

An obesity disadvantage is noted for adults with lower education levels (Chou

et al. 2004; Clarke et al. 2009; Kaplan et al. 2003) and for adults living in poverty

(Bennett et al. 2011). Among rural residents, adults are more likely to have lower

levels of education, lower levels of income and live in poverty, and report lower

levels of physical activity (Adachi-Mejia et al. 2010; Bennett et al. 2011; Carson et

al. 2011; Champagne et al. 2004; Fisher 2007; Osuji et al. 2006; Patterson et al.

2004). Higher levels of education may be associated with knowledge of healthy

eating and exercise habits, while higher incomes can provide access to healthier,

fresh, and whole foods and athletic facilities. However rural residents at all levels

of socioeconomic status may face additional barriers to seeking these types of

resources than urban residents if distance to food outlets and athletic facilities make

their use difficult or prohibitive. The distribution of these sociodemographic

characteristics differs between rural and urban areas, which will likely influence the

distribution of overweight and obesity in rural versus urban areas.

Health Behaviors, Health Status, and Weight Status

Beyond these socioeconomic characteristics, weight status is also influenced by

individual behaviors. Smoking status presents a complicated association with

weight status, because smoking is associated with lower BMI but is also associated

with several chronic health conditions and elevated mortality risks (Gruber and

Frakes 2006; Keenan 2009; Nonnemaker et al. 2009). An interesting association is

also noted between alcohol consumption and obesity. In a review of numerous

studies, Sayon-Orea and colleagues (2011) note that heavy alcohol consumption was

linked to increased obesity, but moderate consumption, particularly wine

consumption, was protective against obesity. Lastly, current exercise and increased

physical activity have an inverse association with obesity (Lahti-Koski et al. 2002),

while sedentary lifestyles are associated with increased obesity risks (Lahti-Koski

et al. 2002). 

4
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If cultural, demographic, and environmental (conceived of here as residential

location) characteristics influence the health and health behaviors of rural residents,

then adults living in rural areas may be placed at higher risk of experiencing

overweight and obesity since rural adults often have higher concentrations of

characteristics associated with above normal weight status. Since few population-

based studies have examined associations between individual level characteristics

and overweight, particularly for rural residents, it is not clear if similar associations

noted between these variables and obesity will be found for overweight status. This

research helps to fill this gap by simultaneously estimating the risk of being

overweight or obese for each of these characteristics and then stratifying the

analysis to focus on adults by residential location. Based on the review of literature

above, four hypotheses were tested. First, we hypothesized that rural (nonmetro)

adults would be more likely to be overweight and obese than adults in metro areas

based on the distribution of sociodemographic, health behaviors, and health status

characteristics between rural and urban areas. Second, we hypothesized that an

increased risk of being overweight or obese would persist for nonmetro adults with

the addition of controls to account for sociodemographic characteristics, health

behaviors, and health status and health conditions compared with metro residents.

Third, when only examining the nonmetro sample, it was hypothesized that the

SES-weight status association would not be as strong as for the entire adult sample

or for only metro residents. Fourth, we hypothesized that activity limitations would

be stronger in predicting the risk that an individual was overweight or obese

compared with normal weight among nonmetro adults compared with all adults,

because physical inactivity is more prevalent in rural areas. The data and methods

necessary to address this research problem and these hypotheses are detailed below. 

DATA AND METHODS

Behavioral Risk Factor Surveillance System (BRFSS)

For this analysis data from the 2008 Behavioral Risk Factor Surveillance

System (BRFSS) were used. The BRFSS is a continuing cross-sectional survey

targeting the civilian, non-institutionalized population 18 years of age and older for

all states and territories of the US. The data collection effort is administrated by the

Centers of Disease Control and Prevention, in cooperation with state health

departments, as an annual telephone survey (Centers for Disease Control and

Prevention 2008). Pregnant women were excluded from this analysis due to the

impact of pregnancy on weight gain and increases in BMI. Therefore, the results
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are generalizeable to the non-institutionalized, non-pregnant adult population 18

years of age and older in the US in 2008.

Measures

The key variable of interest in this analysis was weight status. Weight status

was measured by a computed BMI value contained in the BRFSS. This value was

calculated from reported weight and height, so that each respondent’s BMI value

was equal to the individual’s weight in kilograms divided by height in meters

squared. A weight status variable with three categories was created indicating

whether the respondent was: 1) normal weight, with a BMI of less than 25

(reference); 2) overweight, with a BMI between 25 and less than 30; 3) or whether

the respondent was obese, with a BMI of greater or equal to 30. 

The second variable of interest was nonmetropolitan status. Nonmetropolitan

status was defined using the Metropolitan Status Code provided in the BRFSS.

Respondents who did not reside in a metropolitan statistical area (MSA) were coded

as 1 to indicate nonmetro status, while respondents who lived in the center city of

an MSA, outside the center city of an MSA but inside the county containing the

center city, inside a suburban county of the MSA or in an MSA that has no center

city were assigned a value of 0 to indicate metro status. 

Demographic characteristics of the respondents were measured with three

variables: race/ethnicity; sex; and current age. To measure race/ethnicity, we used

the constructed variable available in the BRFSS that accounts for Hispanic ancestry

and created four race/ethnicity categories: non-Hispanic white (reference); non-

Hispanic black; non-Hispanic other races; and Hispanic. Each respondent was asked

his or her age at the time of the interview. An imputed age value was available in

the data that replaced missing values to this question in the post-stratification

process and did not alter the age distribution of the sample. Six age categories were

generated from this variable to test the non-linearity of age and obesity status,

including 18-24 years of age (reference), 25-34 years of age, 35-44 years of age, 45-

54 years of age, 55-64 years of age and 65 years of age or older. Six measures of

socioeconomic characteristics were included in the analysis: education; current

employment status; whether the respondent’s household income was less than

$25,000; current marital status; current health care coverage status; and whether

the respondent stated that medical costs were too high to see a doctor. The highest

level of education completed by each respondent was coded into three categories:

less than a high school education; a high school diploma; and some college

education or more (reference). Current employment status was ascertained from a
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question that asked the respondent if they were currently employed and was

measured as a dichotomous variable. Responses of currently employed for wages or

self-employed were coded 1, and responses of out of work for more than 1 year, out

of work for less than 1 year, a homemaker, a student, retired, or unable to work

were coded as 0. To measure income we used the income category variable provided

in the dataset. Respondents whose annual household income from all sources was

less than $25,000 were coded as 1, whereas those respondents with an annual

household income of $25,000 or more were coded as 0. This value was used based

on the poverty threshold for a family of four, so this dichotomous variable proxies

whether a household lives below the poverty threshold or not. While several

different responses were given to the question regarding the respondent’s current

marital status, we constructed a dichotomous variable from responses to this

question to indicate whether the respondent was currently married (including being

a member of an unmarried couple, reference) or not (including never married,

divorced, separated, or widowed). To determine their current health care coverage

status, respondents were asked whether they had “any kind of health care coverage

including health insurance, prepaid plans such as HMOs or government plans such

as Medicare” (Centers for Disease Control and Prevention 2008). If the respondent

answered yes, the response was coded as 1, which means that the respondent had

some kind of health care coverage (reference). If the respondent answered no, do not

know/unsure, or the respondent refused to answer, the response was coded as 0.

The question whether there had been “a time in the past 12 months when you

needed to see a doctor but could not because of cost” was used to create a

dichotomous variable indicating whether high medical costs prevented a respondent

from seeing a doctor (Centers for Disease Control and Prevention 2008). If the

response to this question was yes, the variable was coded as 1, meaning that there

had been a time in the past year where the respondent could not consult a doctor

due to high medical costs (reference). If the answer were no, do not know/unsure,

or the respondent refused to answer, the response was coded as 0.

Besides using socioeconomic characteristics to ascertain associations with

obesity status, we also included behavioral characteristics, as well as current health

status and medical conditions. Health behaviors were measured with three variables

including: current smoking status; exercise during the past 30 days; and alcohol

consumption. A respondent could have stated they were a current smoker, a former

smoker, or that they had never smoked (reference). During the interview,

respondents were asked if they had participated in leisure time activities or

exercised during the past 30 days other than those activities that were a part of
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their normal job duties. A dummy variable was created to indicate if the respondent

had exercised during the past 30 days (reference) or not. Alcohol consumption was

assessed by whether the respondent stated that he/she had consumed any alcoholic

beverage in the past 30 days. A dummy variable was created, which indicated

whether the respondent had a drink in the past 30 days (reference) or not.

Health status and medical conditions were measured with seven variables: self-

reported health; whether the respondent had ever been told that he/she had asthma;

stroke; heart attack; diabetes; angina or coronary heart disease; and whether the

respondent had any activity limitations. Each respondent was asked how they

would evaluate their health in general and were offered five response options:

excellent, very good, good, fair, and poor. If the respondent indicated their health

was fair or poor, the variable were coded as 1 for poor health (reference); if the

respondent chose any other response option or refused to answer the question a

value of 0 was assigned. Dummy variables were created for several medical

conditions: whether the respondent had been told he/she had asthma; diabetes;

whether he/she had been diagnosed with a stroke; heart attack; and angina or

coronary heart disease. The dummy variables were coded as 1 if the respondent

answered that he/she had been told by a doctor that he/she had this condition,

otherwise a value of 0 was assigned. Finally a question asked in the BRFSS assesses

potential activity limitations. If a respondent answered yes to the question, ‘‘are you

limited in any way in any activities because of physical, mental, or emotional

problems?,’’ they were assigned a value of 1 for the dummy variable measuring

activity limitations (Centers for Disease Control and Prevention 2008).

Statistical Approach

BRFSS includes weight variables that account for the complex sample design

of the data and adjust for probability of selection of respondents, subgroup

disproportionate selection, and unit non-response. To adjust for complex survey

design, we used the SURVEY procedures in SAS 9.2 for descriptive statistics and

the svy commands in STATA 10.1 for constructing multinomial regression models.

First, we estimated chi-squared tests of significance for differences in all

characteristics just detailed by nonmetro status. In addition, we estimated

differences by weight status (normal weight, overweight and obese) using the same

procedure. 

Next, we constructed a multinomial regression model using a three-category

dependent variable specifying the respondents as either normal weight, overweight

or obese for all non-institutionalized, non-pregnant adults in the US. This statistical
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model estimates the probability that someone is obese versus normal weight while

simultaneously estimating the probability of someone being overweight versus

normal weight, controlling for all other variables in the model and adjusting for the

complex survey design of the data. We present relative risk ratios, confidence

intervals, as well as levels of significance for all the variables included in the model.

Lastly, we stratified the sample by residential location and estimated the same

multinomial model for metro and nonmetro adults separately. Additionally we

tested for the possibility of multicollinearity among variables included in these

analyses, and the values of the variance inflation factor for each independent

variable indicated that multicollinearity was not present in the multivariable

models.

Limitations

First, the analysis presented here is only based on cross sectional data. As such,

we are unable to establish causality or establish the causal direction of some

associations tested. We are mindful of this limitation when interpreting results from

the multiple variable models, particularly for variables of health behaviors such as

smoking, alcohol consumption, and activity limitations. Discerning the causal

ordering of these variables and the outcome of interest is impossible. Second, data

used to construct the dependent variable was based on self-reported height and

weight data, and both measures run the risk of being misreported in survey data

(Gorber et al. 2007; Krul et al. 2010). However our estimates of normal weight,

overweight, and obesity are very similar to other national estimates (National

Center for Health Statistics 2009; Ogden and Carroll 2010), so we feel comfortable

that we are capturing the weight status of the population. Lastly, the 2008 BRFSS

does not collect data on food consumption patterns, which may lend an important

additional set of sociodemographic and behavioral variables to the analysis.

However we feel that the comprehensive set of variables used in these models

contribute to our understanding of weight status for adults in the United States by

thoroughly including measures likely to influence the risk of being overweight or

obese.

RESULTS

Characteristics of BRFSS 2008 Adult Population by Metropolitan Status

Significant differences were found between adults living in metropolitan and

nonmetropolitan areas based on bivariate tests of all variables included in this

analysis, except sex and an asthma diagnosis (Table 1). In metro areas 40.5 percent 
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TABLE 1. WEIGHTED PERCENTAGES OF WEIGHT STATUS, DEMOGRAPHIC,

SOCIOECONOMIC, BEHAVIORAL AND HEALTH CHARACTERISTICS AMONG

ADULTS BY METROPOLITAN STATUS WITH ADJUSTMENTS FOR SURVEY

DESIGN, BRFSS 2008, N=406,747

VARIABLES

METRO

AREAS

NONMETRO

AREAS

RAO-

SCOTT

P2 SIG.
Weight status. ................................................................................ 245.6 <.0001

Normal weight (BMI < 25). ... 40.5 36.3
Overweight (25 $ BMI < 30). 34.7 34.6
Obese (BMI $ 30). .................... 24.7 29.1

Sex..................................................................................................... 3.8 0.051
Male. ............................................ 48.8 48.1
Female. ........................................ 51.2 51.9

Race/ethnicity. ............................................................................... 2029.7 <.0001
Non-Hispanic White. ............... 66.2 82.5 2054.2 <.0001
Non-Hispanic Black. ................ 10.7 6.5 382.7 <.0001
Hispanic. ..................................... 15.9 6.2 868.6 <.0001
Non-Hispanic other races. ...... 7.3 4.8 174.0 <.0001

Age. ................................................................................................... 253.6 <.0001
18-24. ........................................... 12.5 11.5 7.9 <.005
25-34. ........................................... 18.5 16.8 31.8 <.0001
35-44. ........................................... 19.3 17.1 70.1 <.0001
45-54. ........................................... 19.2 19.1 0.2  0.622
55-64. ........................................... 14.2 16.1 97.8 <.0001
65 Years of age or older. ......... 16.2 19.4 278.3 <.0001

Educational level. .......................................................................... 1031.8 <.0001
Less than high school. ............. 10.9 13.1 72.5 <.0001
High school diploma. ............... 27.4 37.0 874.9 <.0001
Some college or more. ............. 61.6 49.8 1146.7 <.0001

Employment status. ...................................................................... 95.7 <.0001
Employed.................................... 60.4 57.1
Not employed. ........................... 39.6 42.9

Income.............................................................................................. 315.9 <.0001
Less than $25,000. .................... 21.2 26.6
Greater equal $25,000. ............ 78.8 73.4

Marital status. ................................................................................ 30.1 <.0001
Married. ...................................... 63.6 65.5
Not married................................ 36.4 34.5

Health care coverage status. ....................................................... 63.5 <.0001
Covered 84.8 82.4
Not covered 15.2 17.6
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Table 1. (Continued)

VARIABLES

METRO

AREAS

NONMETRO

AREAS

RAO-

SCOTT

P2 SIG.
Medical costs too high to see doctor. ....................................... 42.4 <.0001

Yes................................................ 13.7 15.5
No. ................................................ 86.3 84.5

Current smoking status. .............................................................. 361.4 <.0001
Current smoker. ........................ 17.9 22.4 235.3 <.0001
Former smoker.......................... 24.1 25.5 24.7 <.0001
Never smoked. ........................... 57.9 52.1 291.3 <.0001

Had alcoholic drink in past 30 days. ......................................... 609.2 <.0001
Yes................................................ 53.0 44.4
No. ................................................ 47.0 55.6

Exercised during past 30 days. .................................................. 224.8 <.0001
Yes................................................ 75.5 71.0
No. ................................................ 24.5 29.0

Self-reported health. ..................................................................... 235.8 <.0001
Good health................................ 84.6 80.8
Poor health. ................................ 15.4 19.2

Ever diagnosed with asthma....................................................... 0.5 0.465
Yes................................................ 13.4 13.6
No. ................................................ 86.6 86.4

Ever diagnosed with stroke. ....................................................... 102.4 <.0001
Yes................................................  2.5  3.4
No. ................................................ 97.5 96.6

Ever diagnosed with diabetes. .................................................... 63.9 <.0001
Yes................................................  9.5 10.9
No. ................................................ 90.5 89.1

Ever diagnosed with heart attack. ............................................. 194.7 <.0001
Yes................................................  4.0  5.6
No. ................................................ 96.0 94.4

Ever diagnosed with angina or coronary heart disease. ...... 121.2 <.0001
Yes................................................  4.1  5.4
No. ................................................ 95.9 94.6

Activity limitations. ........................ 241.0 <.0001
Yes................................................ 19.5 23.6
No. ................................................ 80.5 76.4

of adults were normal weight, and 24.7 percent of adults were obese; while in

nonmetropolitan areas 36.3 percent of adults were normal weight and 29 percent

were considered obese. Approximately 35 percent of adults in metro and nonmetro

areas were overweight. In terms of socioeconomic characteristics, adults in metro

areas were more likely to have some college education or more and were more likely
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to be currently employed than adults living in nonmetro areas. Lower incomes were

more common among nonmetro adults compared with metro adults. Most of the

adults were currently married, although nonmetropolitan residents were more

likely to be married. Respondents in nonmetropolitan areas were more likely to

have no health care coverage, and nonmetro residents were also more likely to state

that medical costs were too high to see a doctor. Metro area respondents were more

likely to have never smoked compared with nonmetro area respondents;

alternatively adults residing in nonmetropolitan areas were more likely to be

current or former smokers compared with their metropolitan counterparts. While

approximately 53 percent of metro area adults stated they had an alcoholic drink

in the past 30 days, 55.6 percent of nonmetro adults stated they did not consume

any alcohol in the reference period. It could also be seen that most of the

respondents both in metro and nonmetro areas had exercised in the last 30 days and

reported to be in good health, however the values were lower for nonmetro adults.

Specific morbidity conditions and activity limitations were more common among

nonmetro adults. 

Characteristics of BRFSS 2008 Adult Population by Weight Status

Like the previous bivariate analysis, chi-square tests of differences were also

performed by weight status. Significant differences in weight status – normal

weight, overweight, and obese – were found for all variables in the analysis (Table

2). Men were more likely to be both overweight and obese compared with women,

while women were most likely to be normal weight. Race/ethnicity differences were

also noted, with non-Hispanic black adults most likely to be overweight or obese,

and Hispanic adults the least likely to be either overweight or obese. Overweight

and obesity increased with age.

Somewhat of an education gradient was noted based on weight status. Low-

income adults were more likely to be obese than their non-poor counterparts. More

married adults were either overweight or obese than their non-married

counterparts. Obese adults were more likely to report that medical costs were too

high to see a doctor than to report medical costs were not too high, while the

reverse pattern was observed for overweight adults. Current smokers were more

likely to be normal weight compared with overweight or obese; a similar pattern

holds for never smokers. Former smokers were more likely to be overweight. 

Overweight respondents were more likely to have consumed an alcoholic beverage

in the past 30 days, while obese respondents were more likely to have not consumed

alcohol. Respondents were more likely to be obese if they had not exercised in the 
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TABLE 2. WEIGHTED PERCENTAGES OF METROPOLITAN RESIDENCE,

DEMOGRAPHIC, SOCIOECONOMIC, BEHAVIORAL AND HEALTH

CHARACTERISTICS AMONG ADULTS BY WEIGHT STATUS WITH

ADJUSTMENTS FOR SURVEY DESIGN, BRFSS 2008, N=406,747

VARIABLES

NORMAL

BMI < 25

OVERWEIGHT

25 $ BMI < 30

OBESE

BMI $ 30

RAO-

SCOTT

P2 SIG.
Metropolitan status.............................................................................. 245.6 <.0001

Metro areas. ..... 40.5 34.7 24.7
Nonmetro areas. 36.3 34.6 29.1

Sex............................................................................................................ 2844.8 <.0001
Male. .................. 31.1 42.0 27.0
Female. .............. 48.0 27.8 24.2

Race/Ethnicity. ..................................................................................... 581.6 <.0001
Non-Hispanic

White. ......... 40.6 34.9 24.7  91.0 <.0001
Non-Hispanic

Black............ 30.3 34.3 35.4 506.7 <.0001
Hispanic. ........... 49.1 32.0 18.9  13.4  0.001
Non-Hispanic

other races. 37.9 35.1 27.0 209.4 <.0001
Age. .......................................................................................................... 2110.5 <.0001

18-24. ................. 57.8 25.1 17.1  752.4 <.0001
25-34. ................. 42.1 33.1 24.8  33.6 <.0001
35-44. ................. 36.9 35.6 27.5  88.3 <.0001
45-54. ................. 34.8 36.1 29.1 318.1 <.0001
55-64. ................. 31.7 37.7 30.5 721.9 <.0001
65 years of age

or older. ...... 39.9 38.2 22.0 296.1 <.0001
Educational level. ................................................................................. 181.8 <.0001

Less than high

school. ......... 39.0 32.4 28.6  43.4 <.0001
High school

diploma. ...... 38.1 34.0 27.9 108.1 <.0001
Some college or

more. ........... 40.7 35.5 23.8 198.0 <.0001
Employment status. ............................................................................. 257.2 <.0001

Employed.......... 37.8 36.4 25.8
Not employed. . 42.7 32.2 25.1

Income..................................................................................................... 197.8 <.0001
< $25,000.......... 38.1 32.4 29.6
$ $25,000. ......... 40.2 35.4 24.4
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Table 2. (Continued)

VARIABLES

NORMAL

BMI < 25

OVERWEIGHT

25 $ BMI < 30

OBESE

BMI $ 30

RAO-

SCOTT

P2 SIG.
Marital status. ....................................................................................... 455.2 <.0001

Married. ............ 37.2 36.9 25.8
Not married...... 44.3 30.7 25.0

Health care coverage status. .............................................................. 54.5 <.0001
Covered. ............ 39.3 35.3 25.3
Not covered. ..... 42.1 31.4 26.6

Medical costs too high to see doctor. .............................................. 173.8 <.0001
Yes...................... 38.3 31.0 30.7
No. ...................... 40.0 35.3 24.7

Current smoking status. ..................................................................... 554.0 <.0001
Current smoker. 42.4 33.4 24.3  55.2 <.0001
Former smoker. 33.1 38.0 28.8 635.5 <.0001
Never smoked. . 41.7 33.7 24.5 197.3 <.0001

Had alcoholic drink in past 30 days. ................................................ 387.3 <.0001
Yes...................... 39.6 37.2 23.1
No. ...................... 39.9 32.0 28.1

Exercised during past 30 days. ......................................................... 849.9 <.0001
Yes....................  41.2 35.8 23.1
No. ...................... 35.6 31.6 32.8

Self-reported health. ............................................................................ 1477.1 <.0001
Good health...... 41.3 35.5 23.2
Poor health. ...... 31.9 30.4 37.7

Ever diagnosed with asthma.............................................................. 404.8 <.0001
Yes...................... 40.4 35.2 24.4
No. ...................... 35.5 31.6 33.0

Ever diagnosed with stroke. .............................................................. 86.0 <.0001
Yes...................... 34.1 34.9 31.0
No. ...................... 39.9 34.7 25.4

Ever diagnosed with diabetes. ........................................................... 3962.3 <.0001
Yes...................... 20.5 30.8 48.6
No. ...................... 14.8 35.1 23.6

Ever diagnosed with heart attack. .................................................... 381.1 <.0001
Yes...................... 29.0 37.1 33.9
No. ...................... 40.2 34.6 25.2

Ever diagnosed with angina or coronary heart disease. ............. 469.7 <.0001
Yes...................... 28.0 37.1 34.9
No. ...................... 40.3 34.6 25.1

Activity limitations. ............................................................................. 1503.3 <.0001
Yes...................... 32.2 32.3 35.5
No. ...................... 41.7 35.3 23.0
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past 30 days. It is also interesting more overweight adults reported exercising in

the past 30 days as opposed to not exercising. Adults reporting poor health were

more likely to be obese than either normal weight or overweight. Adults with

certain health conditions, including diabetes, heart attack, or angina or coronary

heart disease, were much more likely to be obese compared with normal weight or

overweight. Adults with activity limitations were more likely to be overweight and

obese than adults without activity limitations. 

Multinomial Regression Results for All Adults

A positive, significant association between nonmetropolitan status and both

overweight and obese status was noted in the multinomial regression model

presented in the first two columns in Table 3, holding all demographic,

socioeconomic, behavioral, and health characteristics constant. Stated differently,

adults in nonmetropolitan areas had 14.5% higher relative risk of being overweight

and approximately 30% higher relative risk of being obese compared to being

normal weight, once controls for demographic, socioeconomic, behavioral measures

and health status and medical conditions were held constant. The risk of being

overweight or obese among nonmetropolitan residents did not change much when

these variables were added, as the relative risk of being overweight was 1.11

(95%CI=1.07-1.15) and obese was 1.31 (95%CI=1.27-1.36) with only nonmetro

status in the model.

Being female, of non-Hispanic other race, a current smoker, reporting to have

poor health, as well as having been diagnosed with asthma were protective factors

for the relative risk of being overweight compared with normal weight. All other

covariates increased the relative risk of being overweight, except for having less

than high school education, having exercised in the past 30 days, or having ever

been diagnosed with a stroke or a heart attack, which were not statistically

significant. For the risk of being obese compared with normal weight, being female,

of non-Hispanic other race, being a current smoker, having had an alcoholic drink,

having exercised in the past 30 days, and having been diagnosed with asthma or

stroke were protective factors. All other covariates except for having less than high

school education and having been diagnosed with a heart attack resulted in

increased relative risk of being obese compared with normal weight. Note that

having been diagnosed with diabetes had by far the largest effect on the relative risk

of being obese compared with normal weight; respondents with a diabetes diagnosis

were 247% more likely to be obese compared with normal weight. 
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TABLE 3. RELATIVE RISK RATIOS OF WEIGHT STATUS AND OTHER INDIVIDUAL

COVARIATES AMONG ADULTS USING MULTINOMIAL REGRESSION WITH

DESIGN EFFECTS, BRFSS 2008, N=406,747

OVERWEIGHT

RRR (95% CI)

OBESE

RRR (95% CI)
N=142,059 N= 106,983

Nonmetropolitan status (1=yes). .... 1.15*** (1.11-1.18) 1.30*** (1.25-1.35)
Female (1=yes).................................... 0.42*** (0 .41-0.43) 0.54*** (0.52-0.56)
Race/Ethnicity (ref=Non-Hispanic White)

Non-Hispanic Black. ................... 1.53*** (1.43-1.63) 1.94*** (1.82-2.07)
Hispanic. ........................................ 1.26*** (1.17-1.35) 1.19*** (1.10-1.29)
Non-Hispanic other races. ......... 0.78*** (0.72-0.84) 0.61*** (0.56-0.66)

Age (ref=18-24)
25-34. .............................................. 1.69*** (1.55-1.85) 1.89*** (1.71-2.09)
35-44. .............................................. 2.05*** (1.89-2.24) 2.27*** (2.07-2.50)
45-54. .............................................. 2.20*** (2.02-2.38) 2.25*** (2.05-2.47)
55-64. .............................................. 2.54*** (2.34-2.76) 2.29*** (2.09-2.52)
65 or older. .................................... 2.22*** (2.05-2.41) 1.24** (1.13-1.36)

Educational level (ref=Some college or more)  
Less than high school. ................ 0.98 (0.92-1.05) 1.05 (0.98-1.13)
High school diploma. .................. 1.09*** (1.05-1.13) 1.21*** (1.16-1.26)

Currently employed (1=yes). ........... 1.20*** (1.15-1.25) 1.29*** (1.23-1.35)
Income less than $25,000 (1=yes). . 1.13*** (1.07-1.19) 1.14*** (1.08-1.20)
Currently married (1=yes). .............. 1.19*** (1.14-1.23) 1.12*** (1.08-1.17)
Current health care coverage

status (1=yes). .............................. 1.14*** (1.07-1.21) 1.11** (1.03-1.18)
Medical costs too high to see

doctor (1=yes). ............................. 1.06* (1.00-1.13) 1.14*** (1.07-1.21)
Current smoking status (ref= Never smoked)

Current smoker. ........................... 0.87*** (0.83-0.91) 0.75*** (0.71-0.79)
Former smoker............................. 1.13*** (1.09-1.17) 1.22*** (1.17-1.27)

Had alcoholic drink in past 30 days

(1=yes). .......................................... 1.07*** (1.03-1.11) 0.91*** (0.87-0.94)
Exercised during past 30 days

(1=yes). .......................................... 0.99 (0.95-1.03) 0.73*** (0.70-0.76)
Poor self-reported health (1=yes)... 0.93* (0.89-0.98) 1.24*** (1.17-1.31)
Ever diagnosed with asthma

(1=yes). .......................................... 0.87*** (0.82-0.91) 0.67*** (0.64-0.71)
Ever diagnosed with stroke

(1=yes). .......................................... 0.96 (0.89-1.04) 0.82*** (0.75-0.90)
Ever diagnosed with diabetes

(1=yes). .......................................... 1.54*** (1.45-1.62) 3.47*** (3.29-3.67)
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TABLE 3.  (CONTINUED)

Overweight

RRR (95% CI)

Obese

RRR (95% CI)
Ever diagnosed with heart attack

(1=yes). .......................................... 1.02 (0.95-1.10) 1.02 (0.94-1.11)
Ever diagnosed with angina or

coronary heart disease (1=yes).

1.13** (1.04-1.22) 1.22*** (1.12-1.33)

Has activity limitations (1=yes). ..... 1.15*** (1.10-1.20) 1.58*** (1.51-1.65)

Residence Stratified Multinomial Regression Results 

Since clear differences in weight status were noted by metro-nonmetro status

and most variables in this analysis also varied by residential status, we stratified the

analysis and estimated the same multinomial model for metro and nonmetro adults

separately. Most variables operate similarly between the metro sample and the full

adult sample. Differences are largely noted between metro and nonmetro areas

based on race/ethnicity for both overweight and obesity status, and for several

measures of health behaviors and health status in determining overweight status

for nonmetro adults. No differences were noted in the relative risk of being

overweight or obese compared with normal weight for Hispanic or non-Hispanic

other race adults compared with non-Hispanic whites in nonmetro areas. Among

metro adults an overweight and obesity status disadvantage was noted for

Hispanics compared with non-Hispanic whites, while a normal weight advantage

is noted in metro areas for non-Hispanic other race adults compared with non-

Hispanic whites. Only non-Hispanic black adults had a higher relative risk of being

overweight or obese compared with non-Hispanic whites in nonmetro areas. While

the variables operated in a similar way between metro and nonmetro areas, the size

of effects for socioeconomic status, measured by educational level, current

employment status, and income, on weight status were not as strong for nonmetro

compared with metro adults. Additionally medical coverage and costs more

strongly influenced weight status, particularly obesity versus normal weight, for

nonmetro adults.

Several health status and medical condition variables were significant in

determining overweight status for metro adults; however only having a diagnosis

of diabetes and angina or coronary heart disease significantly increased the relative

risk that a nonmetro adult would be overweight compared with normal weight.

Activity limitations had no significant association with overweight status compared

with normal weight for nonmetro adults, while activity limitations significantly

increased the relative risk that a metro adult would be overweight compared with

normal weight. 
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TABLE 4. RELATIVE RISK RATIOS OF WEIGHT STATUS AND OTHER INDIVIDUAL COVARIATES AMONG ADULTS USING MULTINOMIAL REGRESSION WITH DESIGN

EFFECTS STRATIFIED BY METRO/NONMETRO STATUS, BRFSS 2008

OVERWEIGHT OBESE

Nonmetro Residents

RRR (95% CI)

Metro Residents 

RRR (95% CI)

Nonmetro Residents

RRR (95% CI)

Metro Residents 

RRR (95% CI)
N=48,242 N=93,817 N=38,585 N=68,398

Female (1=yes)......................................................... 0.44*** (0.41-0.46) 0.42*** (0.40-0.43) 0.58*** (0.54-0.61) 0.53*** (0.50-0.55)
Race/Ethnicity (ref=Non-Hispanic White)

Non-Hispanic Black. ........................................ 1.37*** (1.20-1.57) 1.55*** (1.44-1.66) 1.83*** (1.61-2.08) 1.94*** (1.81-2.09)
Hispanic. ............................................................. 1.02 (0.86-1.21) 1.28*** (1.19-1.38) 0.99 (0.82-1.19) 1.21*** (1.11-1.31)
Non-Hispanic other races. .............................. 1.06 (0.92-1.22) 0.75*** (0.69-0.82) 1.09 (0.95-1.25) 0.56*** (0.51-0.61)

Age (ref=18-24)
25-34. ................................................................... 1.86*** (1.59-2.17) 1.66*** (1.50-1.84) 1.83*** (1.53-2.18) 1.91*** (1.70-2.15)
35-44. ................................................................... 2.09*** (1.80-2.43) 2.05*** (1.87-2.26) 2.19*** (1.85-2.59) 2.30*** (2.06-2.57)
45-54. ................................................................... 2.36*** (2.04-2.73) 2.17*** (1.97-2.38) 2.15*** (1.83-2.54) 2.29*** (2.05-2.55)
55-64. ................................................................... 2.37*** (2.06-2.74) 2.59*** (2.35-2.84) 1.90*** (1.60-2.24) 2.40*** (2.15-2.67)
65 or Older. ........................................................ 2.11*** (1.89-2.53) 2.22*** (2.02-2.44) 1.07 (0.91-1.27) 1.28*** (1.15-1.43)

Educational level (ref=Some college or more)
Less than high school. ..................................... 1.02 (0.92-1.14) 0.97 (0.89-1.06) 0.98 (0.87-1.10) 1.08 (0.99-1.18)
High school diploma. ....................................... 1.08* (1.02-1.15) 1.09*** (1.04-1.14) 1.14*** (1.07-1.22) 1.23*** (1.17-1.29)

Employed (1=yes). .................................................. 1.14*** (1.06-1.22) 1.21*** (1.15-1.27) 1.25*** (1.15-1.35) 1.29*** (1.23-1.36)
Income less than $25,000 (1=yes). ...................... 1.11** (1.03-1.20) 1.14*** (1.07-1.20) 1.15** (1.06-1.25) 1.14*** (1.07-1.21)

Currently married (1=yes). ................................... 1.26*** (1.18-1.35) 1.17*** (1.12-1.22) 1.25*** (1.16-1.34) 1.10*** (1.05-1.15)
Current health care coverage status (1=yes). ... 1.22*** (1.11-1.34) 1.12** (1.04-1.20) 1.13* (1.02-1.26) 1.10* (1.02-1.19)
Medical costs too high to see doctor (1=yes). .. 1.09 (0.99-1.20) 1.06 (0.99-1.14) 1.25*** (1.13-1.38) 1.12** (1.04-1.20)
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TABLE 4.  (CONTINUED)

OVERWEIGHT OBESE

Nonmetro Residents

RRR (95% CI)

Metro Residents 

RRR (95% CI)

Nonmetro Residents

RRR (95% CI)

Metro Residents 

RRR (95% CI)
N=48,242 N=93,817 N=38,585 N=68,398

Current smoking status (ref= Never smoked)
Current smoker. ................................................ 0.81*** (0.75-0.87) 0.89*** (0.84-0.94) 0.59*** (0.54-0.64) 0.79*** (0.74-0.84)
Former smoker.................................................. 1.17*** (1.10-1.24) 1.12*** (1.07-1.16) 1.23*** (1.15-1.32) 1.21*** (1.16-1.27)

Had Alcoholic Drink In Past 30 Days (1=yes). 1.04 (0.98-1.10) 1.08*** (1.03-1.12) 0.90** (0.84-0.96) 0.91*** (0.87-0.95)
Exercised During Past 30 Days (1=yes). .......... 0.97 (0.91-1.04) 0.99 (0.94-1.04) 0.76*** (0.71-0.81) 0.72*** (0.69-0.76)
Poor Self-Reported Health (1=yes)..................... 0.93 (0.86-1.01) 0.94* (0.88-1.00) 1.22*** (1.12-1.34) 1.24*** (1.17-1.33)
Ever Diagnosed with Asthma (1=yes). .............. 0.98 (0.90-1.07) 0.84*** (0.80-0.89) 0.79*** (0.72-0.86) 0.65*** (0.61-0.69)
Ever Diagnosed with Stroke (1=yes). ................ 1.00 (0.89-1.12) 0.95 (0.87-1.05) 0.85* (0.75-0.97) 0.81*** (0.73-0.90)
Ever Diagnosed with Diabetes (1=yes). ............ 1.51*** (1.38-1.65) 1.54*** (1.44-1.65) 3.48*** (3.19-3.81) 3.47*** (3.25-3.70)
Ever Diagnosed with Heart Attack (1=yes). .... 0.96 (0.85-1.08) 1.05 (0.95-1.15) 1.00 (0.88-1.13) 1.04 (0.94-1.14)
Ever Diagnosed with Angina or Coronary

Heart Disease (1=yes). ........................................... 1.17* (1.03-1.32) 1.12* (1.02-1.22) 1.19** (1.04-1.36) 1.23*** (1.11-1.36)
Has Activity Limitations (1=yes). ....................... 1.06 (0.99-1.13) 1.17*** (1.12-1.23) 1.48*** (1.37-1.59) 1.61*** (1.52-1.69)
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DISCUSSION 

Several findings deserve some discussion as they relate to the hypotheses posed

in this research. Weight status varied significantly based on residential location and

supports the first hypothesis tested. More nonmetro adults were obese than their

metro counterparts, which supports existing research (Eberhardt et al. 2001;

Jackson et al. 2005; Kegler et al. 2008; Patterson et al. 2004); however it is

interesting that similar proportions of adults were overweight in both metro and

nonmetro areas. Roughly 34.5 percent of adults were overweight, and this is similar

to information reported using NHANES data over the same period for adults

(Ogden and Carroll 2010). Overall more adults in nonmetro areas experience above

normal weight status (roughly 64 percent of all adults) than their metro

counterparts. This raises questions about the overall health needs of the nonmetro

population, because nonmetro adults were more likely to report poorer health

profiles and higher prevalence of activity limitations compared with their metro

counterparts. The composition of nonmetro areas as demonstrated in the bivariate

analyses likely influences the higher prevalence of above normal weight status for

nonmetro adults in the US. 

The relative risk of a nonmetro adults being overweight or obese compared with

normal weight were significantly higher than for metro adults. This association

persisted, and remained fairly consistent with the inclusion of all variables in the

model, including sociodemographic characteristics, health behaviors, health status

and health condition variables. This lends support for the second hypothesis. Like

previous research, clear racial/ethnic, sex, and age disparities were noted based on

overweight and obesity status. Since few studies have examined these three weight

status categories simultaneously, it is interesting that the magnitudes of

associations were very similar in predicting the relative risk that an adult would be

either overweight or obese compared with normal weight in the full adult sample.

Moreover, the socioeconomic measures operated similarly in determining whether

an adult was overweight or obese compared with normal weight. The one difference

noted that was different from what was anticipated was that no association was

observed between exercising in the past 30 days and being overweight compared

with normal weight; however, a protective effect of exercising was found for obesity

status. Again it is important to note that with the inclusion of all variables in the

full adult sample, nonmetro adults had a 15 percent higher relative risk of being

overweight and 30 percent higher relative risk of being obese versus normal weight

compared with adults in metro areas.
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To test the third and fourth hypotheses, the sample was stratified by residential

location and similar multinomial regression models were estimated for metro and

nonmetro adults. Some support was found for hypothesis three in that the SES-

weight status association was not as strong among the nonmetro sample compared

with the metro sample, particularly for overweight status. More work is needed to

understand the SES-weight status relationship in nonmetro areas that addresses

access to resources, such as healthy and fresh food, recreational facilities, and

medical clinics offering weight management counseling, as one potential

intervening mechanism, since these resources differ between rural and urban areas

(Bove and Olson 2006; Hosler 2009; Larson and Fleishman 2003; Michimi and

Wimberly 2010).

Among the full adult sample, activity limitations increased the risk that an adult

would be overweight or obese compared with normal weight. However, activity

limitations only increased the risk that a nonmetro adult would be obese compared

with normal weight or a metro adult would be overweight or obese compared with

normal weight, while no significant difference was noted between whether a

nonmetro adult was overweight compared with normal weight if they had an

activity limitation. Similarly, exercise in the past 30 days had no significant

association with overweight versus normal weight status for metro or nonmetro

adults, while it was protective against obesity for both metro and nonmetro adults.

This gives some support for the fourth hypothesis tested in this research but raises

additional questions. Since physical inactivity is higher in rural compared with

urban areas as noted here and in other research (Casey et al. 2008; Kegler et al.

2008; Martin et al. 2005; Parks et al. 2003; Wilcox et al. 2000), examining how

physical inactivity influences activity limitations and its role in determining weight

status will be important for future research. What remains less clear is the direction

of influence between obesity status, physical activity, and activity limitations.

Longitudinal data and methods are needed to assess these relationships. 

Lastly, differences in weight status were not noted based on race/ethnicity for

nonmetro adults as were witnessed for metro adults. Only nonmetro non-Hispanic

blacks had an increased risk of being overweight or obese versus normal weight

compared with nonmetro non-Hispanic whites. This differs from the work of

Patterson et al. (2004) that found increased odds of obesity for rural non-Hispanic

blacks and Hispanics compared with rural non-Hispanic whites using data from the

National Health Interview Survey in 1998. Changes in the composition of minority

populations in nonmetro areas from this study to that cited may partly account for

these differences, but more work is needed to document racial/ethnic differences in
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weight status by residential location, particularly as the minority population of

nonmetro areas becomes more diverse.

As stated earlier, previous research has suggested that a combination of cultural,

sociodemographic, and environmental factors likely influence the differences in

weight status noted between rural and urban adults. Results presented here would

help to support the argument that lower socioeconomic status and less access to

health care in rural areas may put rural adults at increased risk of obesity and

obesity related co-morbidities (Casey et al. 2008; Eberhardt et al. 2001) as well as

experiencing overweight, although some associations are weaker or not significant

with this weight category. Distance to resources (such as healthy and affordable

whole, fresh foods, recreational and exercise facilities, and medical clinics) and

transportation barriers in rural areas may present obstacles to maintaining a

healthy weight for rural residents (Hermstad et al. 2010; Pucher and Renne 2005).

Both sedentary lifestyles and physical inactivity are likely to present additional

barriers to healthy weights for rural residents (Chen et al. 2009; Eaton et al. 1994).

Resources and social support networks are also likely to influence patterns of

overweight and obesity in rural areas (Hermstad et al. 2010). Therefore public

health campaigns and programs geared to weight management in rural areas must

consider these complex set of factors that put certain individuals at risk of being

overweight and obese based on residential location. Results from this research give

us a first step in understanding the individual correlates of weight status that

includes normal weight, overweight, and obese adults in both metro and nonmetro

areas using nationally representative data. 
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