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Widen with Increasing Rurality:
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Abstract
Background: Racial health disparities in obesity and obesity-related conditions and behaviors are well docu-
mented, although a small body of research suggests that geographic factors (e.g., socioeconomic status [SES]
and rural/urban status) may alter the magnitude of these disparities.
Methods: This study explored how rurality moderates black/white health disparities using a nationally representa-
tive sample from the 2012 Behavioral Risk Factor Surveillance System (n = 359,157). Respondents’ county of residence
was linked to the U.S. Census information to obtain the county-level Index of Relative Rurality (IRR). Weighted logistic
regression was used to model obesity, diabetes, and lack of physical activity (PA) on race (black/white), IRR, and an
interaction term of race and IRR, including covariates (age, sex, education, marital status, employment, and income).
Results: Blacks were significantly more likely to have obesity, diabetes, and a lack of PA compared with whites.
Irrespective of race, rural respondents were significantly more likely to have obesity (odds ratio [OR] 1.035, con-
fidence interval [95% CI] 1.028–1.043) and a lack of PA (OR 1.045, 95% CI 1.038–1.053) than respondents in more
urban areas. For obesity and diabetes, the interaction term for black · IRR quintile was significant and positive, indi-
cating an increase in the magnitude of the black/white disparity with increasing rurality.
Discussion: These findings underscore the need for policies and programs aimed to reduce racial disparities in
obesity and related conditions to consider the geographic context in which these outcomes occur.

Keywords: racial disparities; obesity; diabetes; rural health

Introduction
Racial disparities in health status, defined as differences
in health status precipitated by social and economic
disadvantage and/or systemic racism,1 are pervasive
and well documented. Although life expectancy has in-

creased across the United States over the past several
decades,1,2 black/white disparities persist, with life ex-
pectancy among the black population being *4 years
lower than the white population.3 Black/white dispar-
ities exist in all aspects of health, including health
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status, behaviors, and health care access, including can-
cer,4,5 chronic conditions,6 disability,7–9 maternal and
child health,10–12 and access to health services.13 Fur-
thermore, black and other minoritized populations
have been disproportionately affected by recent acute
declines in life expectancy due to COVID-19.14

The importance of rural/urban health disparities is
increasingly being recognized as a critical issue in pop-
ulation health. Rural/urban health disparities include
differences in health care, health behaviors, and health
status. Residents in rural areas have reduced access to
health care services and higher quality care than people
in urban areas.15,16 Rural populations are less physi-
cally active,16 have higher rates of type 2 diabetes,17

obesity,18 poorer overall general health,19 lower health-
related quality of life,20,21 and increased mortality22,23

than urban populations.
Rural/urban health disparities may be partially

explained by socioeconomic, demographic, and envi-
ronmental factors that underlie the cultural fabric of
rural areas.24 These trends contribute to the increasing
recognition that place of residence impacts one’s
health,25,26 but the mechanisms causing the disparities
are less well understood.

Obesity is one of the most significant public health
concerns affecting the United States and the global
population. It is a risk factor for numerous adverse
health outcomes, comorbidities, and chronic diseases
across the life span,27 including hypertension,28,29

hyperlipidemia,28,30 other cardiovascular diseases inde-
pendent of hypertension,31,32 and mortality.33

The prevalence of obesity has been steadily increas-
ing in the United States. More than 40% of U.S. adults
currently have obesity, an increase of 27% for women
and 56% for men since 1999.34 Furthermore, each year,
obesity and obesity-related conditions cost the U.S.
health care system nearly $150 billion.35 Although
not all type 2 diabetes-associated costs are directly at-
tributable to obesity, direct health care for type 2 dia-
betes and related services exceeds $200 billion.36

There are well-established black/white disparities in
obesity and related conditions such as type 2 diabe-
tes.6,37–40 In 2018, the prevalence of obesity among
non-Hispanic black women (57%) was substantially
higher than that among non-Hispanic white women
(40%). However, the prevalence in both groups in-
creased significantly during the previous 20 years.34

Moreover, rural/urban disparities in obesity and
obesity-related diseases are a public health issue in the
United States.17,18,41 A 2015 study found that obesity

prevalence was 36% higher in rural areas than in the
urban areas of the United States, and specific socioeco-
nomic, cultural, and environmental factors underlying
these disparities were not identified.42 An earlier U.S.
study also found a similar prevalence of obesity in
rural areas (39.6%), nearly 20% higher than that iden-
tified in urban areas (33.4%). This difference was sig-
nificant even after controlling for demographic,
dietary, and physical activity (PA) variables.43

This study also indicated that the black/white
difference in obesity prevalence was 30% higher in
rural areas than in the urban areas, and this differ-
ence was significant even after controlling for other so-
cioeconomic and demographic factors. Another study
examining racial disparities in a major U.S. city
found that the magnitude of black/white health dispar-
ities decreased once the analysis controlled for the
social environment, suggesting that place, not race, is
driving health disparities.44 This study did not, how-
ever, directly compare urban and rural areas.

An intersectionality framework may be useful to re-
search and understand how multiple social structures
jointly contribute to health disparities. Intersectionality
is defined as a ‘‘theoretical framework for understanding
how multiple social identities such as race, gender, sexual
orientation, SES, and disability intersect at the micro-level
of individual experience to reflect interlocking systems of
privilege and oppression (i.e., racism, sexism, heterosex-
ism, classism) at the macro social-structural level.’’45

Using an intersectionality framework to research
health disparities will allow for detecting multilevel
health disparities. Intersectionality relates closely to the
larger issue of social justice inherent in the broader
field of public health research and advocacy.45,46 While
intersectionality most often is used to assess joint effects
of individual social constructs such as race and gender,
there is increasing evidence that place-based characteris-
tics such as rural/urban status may play a key role in
promoting or mitigating other health disparities.47

Although some studies have explored the variability
of black/white health disparities by geography, few
have examined black/white health disparities in obesity
and related conditions and behaviors by rural/urban
status. Much of the previous research examining these
disparities has focused separately on race/ethnicity or
rural/urban status.34,37–43

Furthermore, programs and interventions designed
to address racial/ethnic health disparities are often
based on models developed in urban populations and
applied to all populations and do not generally
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consider geographic differences.48 Therefore, there is a
vital need to identify geographic variability in racial
health disparities.49 This information is essential for
developing evidence-based policies to reduce health
disparities and improve overall population health.
Therefore, the objective of this study was to use an in-
tersectional framework to assess the potential for the
moderation of black/white disparities in obesity, dia-
betes, and PA by rural/urban status.

Methods

Data set and sample
This is a secondary analysis of data from the 2012 Behav-
ioral Risk Factor Surveillance System (BRFSS), the largest
system of health-related telephone surveys administered
by the Centers for Disease Control and Prevention
(CDC).50 The BRFSS collects data annually from U.S.
residents aged 18 + in all 50 states regarding their demo-
graphics, self-reported health-related risk behaviors,
height, weight, chronic health conditions, and use of pre-
ventive services. Federal and state authorities use the
BRFSS for planning and prevention efforts.46 Between
400,000 and 500,000 interviews with BRFSS respondents
are conducted each year, with a total sample of 475,687
respondents in 2012. Response rates for landline and cell
phones were 49.1% and 35.3%, respectively.51

The 2012 BRFSS sample was selected for this analy-
sis as it was the last sample year in which the respon-
dent’s county of residence is available in the public-use
database. Each of these respondents was linked to
area-level data from the 2010 U.S. Census via the county
Federal Information Processing Standard code.

Outcome measures
Obesity status. Respondents’ self-reported height and
weight were used to calculate the body mass index
(BMI), which was used to determine obesity status.
Respondents whose BMI was 30 kg/m2 or above were
classified as having obesity, while those whose BMI
was below 30 kg/m2 were classified as not having obe-
sity. Respondents with a BMI of < 18 kg/m2 were ex-
cluded from the analysis (0.2%).52

Diabetes status. Self-reported diabetes status also
was obtained from BRFSS respondents using the ques-
tion, ‘‘Has a doctor, nurse, or other health professional
ever told you that you had diabetes?’’ Respondents who
answered ‘‘yes’’ were classified as having diabetes, while
those answering ‘‘no’’ or ‘‘yes, but told during pregnan-
cy,’’ were classified as not having diabetes.

PA participation. BRFSS respondents were asked one
question about PA participation: ‘‘During the past
month, other than your regular job, did you participate
in any physical activities or exercises such as run-
ning, calisthenics, golf, gardening, or walking for exer-
cise?’’ Respondents responded either ‘‘yes,’’ ‘‘no,’’ ‘‘don’t
know/not sure,’’ or could refuse to answer. Those who
answered ‘‘don’t know/not sure’’ or who refused to an-
swer were coded as missing, and all others were coded as
a binary measure (yes, no) of participation in PA in the
past month. PA participation was reverse coded for
analysis so that all ‘‘yes’’ responses for the three outcome
measures (obesity, diabetes, and PA) referred to poorer
health or behavioral outcomes. Therefore, this PA mea-
sure used refers to a lack of PA in the previous 30 days.

Predictor measures
Race. Respondents were asked, ‘‘Which one of these
groups would you say best represents your race?’’
Eight options were available: white, black, Asian,
Native Hawaiian or other Pacific Islander, American
Indian or Alaska Native, other, don’t know, and mul-
tiracial. Of the total sample (n = 475,687), the sample
was restricted to respondents who reported being of
either black or white race to align with the purpose of
this study (n = 359,157).

Rural/urban status. Rural/urban status or ‘‘rurality’’
was determined by linking each respondent’s county
of residence from the BRFSS data set to the corre-
sponding information from the 2010 U.S. Census.
The Index of Relative Rurality (IRR) at the county
level,53 the central measure of rural/urban status
used in this analysis, was derived from four measures
at the county level: percent urban population, popu-
lation size, population density, and the distance to
the nearest metropolitan area. County-level IRR was
categorized into quintiles for analysis, with the first
quintile (Q1) being the most rural and Q5 being the
most urban.

Covariates. Other exposure variables used included sex
(male, female), as ascertained through telephone inter-
view, age category (18–24, 25–34, 35–44, 45–54, 55–64,
65 + ), marital status (currently married, not currently
married), education (less than bachelor’s degree, bache-
lor’s degree or higher), current employment status (yes,
no), and annual household income category
( < $25,000, $25,000–49,999, $50,000 + , and missing).

Cohen, et al.; Health Equity 2022, 6.1
http://online.liebertpub.com/doi/10.1089/heq.2021.0149

180



Data analysis
The analytic sample included respondents with com-
plete data on race (black or white) and IRR (n =
359,157, 75.5% of the entire sample). Descriptive statis-
tics, including frequencies for categorical and ordinal
variables and means and standard deviations for dis-
crete and continuous variables, were obtained for all
the study’s exposure and outcome measures. Chi-
squared tests were used to assess bivariate associations
between pairs of categorical variables. One-way analy-
sis of variance was used to assess the associations
between categorical and continuous variables, and Pear-
son or Spearman rank correlations were used to
estimate correlations between pairs of discrete or con-
tinuous variables. Trend tests also were examined to
assess associations between each IRR quintile and
each outcome.

Three sets of generalized linear models with a lo-
gistic link were used to measure the multivariable as-
sociations between the exposure measures (race and
rural/urban status) and the three outcome measures.
Three separate models for obesity, diabetes, and lack
of PA were analyzed. The first set of multivariable
models considered the IRR quintile as an ordinal
variable and included main effects for both race,
IRR quintile, and interaction terms for race · IRR
quintile.

The second set of multivariable models, stratified the
sample by IRR quintile, examined the adjusted associ-
ations between race and each of the outcomes within
every IRR quintile. The third set of models considered
each subgroup (race · IRR quintile) as a distinct sub-
group and modeled each of the three outcomes on
these subgroups using whites in the most urban IRR
quintile as the reference group.

All models included the study covariates (sex, age
group, marital status, education, employment status,
and income) and used the BRFSS-provided sample
weights in the analysis to account for complex sam-
pling. A sensitivity analysis using quintiles of Rural/
Urban Continuum Codes (RUCC), a commonly-used
measure of county-level rural/urban status,54,55 in
place of the IRR in the models to determine if any
of the observed associations with rural/urban status
were dependent on the way in which it was measured.
IBM SPSS version 27 (Armonk, NY) and SAS ver-
sion 9.4 (Cary, NC) were used for all the analyses. Eth-
ical approval was obtained to conduct this analysis
(University of Rhode Island IRB approval number
1688526-1).

Results
Descriptive statistics for the analytic sample (Table 1)
show that the majority (57.7%) of respondents resided
in counties in the most urban IRR quintile. Compared
with respondents from the most rural counties for IRR
quintile (Q1), respondents from the most urban coun-
ties (Q5) were more than twice as likely to be black,
83% more likely to have at least a bachelor’s degree,
16% more likely to be employed, 58% more likely to
be in the highest income category ($50,000 + ), and
12% less likely to be married.

Respondents in rural areas tended to be younger
than those living in more urban areas. Having obesity,
diabetes, and a lack of PA were more common among
respondents in rural areas than in urban areas. Trend
tests by IRR quintile were significant for all the exam-
ined variables ( p < 0.001 for all).

Black respondents were more likely than white
respondents to have obesity, diabetes, and lack of
PA (79.6%, 94.5%, and 28.4%, respectively; p < 0.001)
(Table 2). Regardless of race, those living in rural
areas were more likely to have obesity (odds ratio
[OR] 1.035, confidence interval [95% CI] 1.028–
1.043) and a lack of PA (OR 1.045, 95% CI 1.038–
1.053) than respondents in more urban areas. The
interaction term for black · IRR quintile was significant
and greater than the one for having obesity and diabe-
tes, indicating a significant increase in the associa-
tion between race and each outcome with increasing
rurality.

Similar results were observed in the models stratified
by the IRR quintile that examined the direct associa-
tion between race and the three outcome measures
(Table 3). In these models, black respondents were
more likely than white respondents to have obesity, di-
abetes, and a lack of PA regardless of the rural/urban
status. However, the strength of the association was
generally higher in more rural areas than in the
urban areas ( p < 0.001 for trend), with the strongest as-
sociations for all three outcomes observed in Q2, the
second-most rural quintile. In the sensitivity analysis
using RUCC in place of IRR in the models, the results
showed identical patterns of statistical significance.

Table 4 shows the estimated ORs from the final set
of multivariable models in which each outcome was
modeled using the entire analytic sample and indicator
variables for each race · IRR quintile group with, as
previously noted, white respondents from the most
urban IRR quintile being the reference group. Black re-
spondents had significantly higher likelihoods of all
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three outcomes across all five IRR quintiles. White re-
spondents in IRR quintiles Q1–Q4 (all quintiles except
the most urban) were significantly more likely to have
obesity and a lack of PA. For diabetes, the association
was significant among white respondents in IRR quin-
tiles Q3 and Q4 only.

Model-predicted probabilities of each outcome by
race and IRR quintile are illustrated in Figures 1–3.
In the most rural areas (Q1), the predicted prevalence
of obesity was 45.8% (95% CI 45.3–46.3) among blacks,
and 27.7% (95% CI 27.6–27.8) among whites, an abso-
lute difference of 18.1 percentage points. In the most

Table 1. Descriptive Statistics for Analytic Sample, Overall and Stratified by Quintile of Index of Relative Rurality

Quintile of IRR

Overall 1 (most rural) 2 3 4 5 (most urban)

N (%) 359,157 9843 (2.7) 31,852 (8.9) 43,408 (12.1) 66,769 (18.6) 207,285 (57.7)
Race

White 322,266 (84.7) 9264 (91.6) 30,322 (92.8) 40,481 (91.5) 62,664 (91.8) 179,535 (81.6)
Black 36,891 (15.3) 579 (8.4) 1530 (7.2) 2927 (8.5) 4105 (8.2) 27,750 (18.4)

Sex
Male 142,359 (47.6) 3894 (47.6) 12,520 (48.7) 16,781 (47.6) 26,680 (48.7) 82,484 (47.9)
Female 216,798 (52.4) 5949 (52.4) 19,332 (51.3) 26,627 (52.4) 40,089 (51.3) 124,801 (52.1)

Age
18–24 15,074 (11.3) 308 (9.2) 1064 (9.8) 1626 (11.1) 2711 (11.4) 9365 (11.4)
25–34 30,354 (14.3) 687 (12.0) 2357 (13.8) 3245 (14.0) 5401 (13.8) 18,664 (14.5)
35–44 42,545 (15.6) 984 (12.8) 3227 (14.1) 4431 (14.3) 7766 (15.5) 26,137 (16.0)
45–54 63,905 (19.6) 1668 (18.5) 5362 (19.2) 7607 (19.1) 11,577 (19.1) 37,691 (19.8)
55–64 83,960 (18.0) 2490 (21.2) 7868 (19.3) 10,463 (18.7) 15,692 (18.2) 47,447 (17.7)
65 + 123,319 (21.3) 3706 (26.3) 11,974 (23.8) 16,036 (22.7) 23,622 (22) 67,981 (20.7)
Mean (SD) 47.2 (18.2) 50.4 (18.3) 49.2 (18.5) 48.8 (18.4) 48.2 (18.3) 46.6 (18.2)

Bachelor’s degree
No 228,479 (73.0) 7158 (83.3) 22,702 (83.5) 31,508 (83.4) 45,679 (79.7) 121,432 (69.4)
Yes 130,079 (27.0) 2664 (16.7) 9102 (16.5) 11,829 (16.6) 20,978 (20.3) 85,506 (30.6)

Currently employed
No 182,315 (44.9) 5458 (51.7) 16,921 (48.4) 23,408 (48.6) 34,915 (46.4) 101,613 (43.8)
Yes 175,860 (55.1) 4357 (48.3) 14,850 (51.6) 19,882 (51.4) 31,696 (53.6) 105,075 (56.2)

Currently married
No 167,270 (47.9) 4207 (42.5) 13,761 (43.1) 19,111 (44.7) 28,936 (44.1) 101,255 (49.6)
Yes 190,515 (52.1) 5613 (57.5) 17,989 (56.9) 24,192 (55.3) 37,630 (55.9) 105,091 (50.4)

Annual income
< $25k 86,849 (23.7) 3108 (32.5) 9161 (30.9) 12,504 (29.9) 16,707 (25.5) 45,369 (21.9)
$25–49k 81,612 (21.9) 2516 (26.6) 8005 (25.0) 10,834 (24.2) 15,969 (24.2) 44,288 (20.8)
$50 + 143,303 (41.7) 2956 (28.5) 10,450 (31.0) 14,082 (31.5) 25,052 (37.1) 90,763 (45.0)
N/A 47,393 (12.6) 1263 (12.4) 4236 (13.1) 5988 (14.4) 9041 (13.2) 26,865 (12.3)

Obesity
No 261,778 (72.7) 7016 (69.1) 22,958 (69.9) 30,688 (70.1) 47,766 (70.5) 153,350 (73.8)
Yes 97,379 (27.3) 2827 (30.9) 8894 (30.1) 12,720 (29.9) 19,003 (29.5) 53,935 (26.2)

Diabetes
No 313,797 (89.8) 8475 (88.2) 27,659 (88.2) 37,472 (88.1) 57,955 (89.1) 182,236 (90.2)
Yes 44,860 (10.2) 1356 (11.8) 4146 (11.8) 5880 (11.9) 8714 (10.9) 24,764 (9.8)

PA
No 271,617 (77.6) 7059 (71.7) 23,263 (72.5) 31,119 (72.2) 49,491 (75.3) 160,685 (79.2)
Yes 86,710 (22.4) 2764 (28.3) 8539 (27.5) 12,220 (27.8) 17,153 (24.7) 46,034 (20.8)

IRR, Index of Relative Rurality; PA, physical activity.

Table 2. Adjusted Odds Ratios of Obesity, Diabetes, and Lack of Physical Activity for Race (Black vs. White),
Rural/Urban Status, and the Interaction of Race and Rural/Urban Status

Obesity Diabetes Lack of PA

Overall model
Black (vs. white) 1.796 (1.749–1.844) 1.945 (1.879–2.014) 1.284 (1.248–1.321)
Rural/urban quintile 1.035 (1.028–1.043) 1.005 (0.995–1.014) 1.045 (1.038–1.053)
Black · rural/urban quintile 1.055 (1.030–1.080) 1.044 (1.014–1.075) 1.018 (0.993–1.044)

Boldface indicates statistical significance at p < 0.05.
Adjusted for sex, marital status, education, employment, income, and age group.
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urban areas (Q5), the predicted prevalence of obe-
sity among blacks is 38.2% (95% CI 38.1–38.3) and
among whites is 24.2% (95% CI 24.2–24.3), an absolute
difference of 14.0 percentage points. The largest differ-
ence between blacks and whites for all three outcomes
was observed in IRR quintile Q2, where the differences
were 19.6, 12.9, and 13.7 percentage points for having
obesity, diabetes, and a lack of PA, respectively.

Discussion
Using an intersectional framework, this study assessed
how rural/urban status potentially moderates the
widely established associations between race and obe-
sity and obesity-related conditions and PA. The prev-
alence of obesity and diabetes, and a lack of PA were
significantly higher among black respondents than
white respondents, irrespective of rural/urban status.
The analysis determined that residents in rural areas
have a higher prevalence of obesity and a lack of
PA compared with those in urban areas, regardless
of race.

However, the key study finding was that black/
white differences in the prevalence of obesity and dia-
betes were significantly higher in rural than urban
areas. Importantly, these trends were consistent regard-
less of rural/urban status measures (IRR vs. RUCC).
Not only were the black/white disparities larger in

rural areas, but the overall prevalence of obesity and di-
abetes was higher in rural areas for both white and
black respondents as well.

These results are consistent with a recent study of
mortality by race and rural/urban status that found
that in nearly all the examined diseases and condi-
tions, including cardiovascular disease, select cancers,56

and stroke, mortality rates were highest among black
residents in rural areas.57 Another study found that
rural black populations experience greater poverty
and lack of access to care than other racial-geographic
subgroups, potentially exposing this population to a
greater risk of developing cancer and more severe can-
cer outcomes and lower chances of survival.58

Study findings have implications for research exam-
ining the intersections of race and place of residence.
Although linear trends were observed with increasing
rurality, a closer inspection of the data suggests that
while rural populations overall experience higher levels
of obesity and diabetes, the highest prevalence of each
outcome, and the largest black/white disparities were
observed in the counties of the second-highest rurality.
The reasons for this are unclear. Nonetheless, these find-
ings have critical implications for studying and address-
ing health disparities and improving population health.

Much of the prior research on rural/urban health
disparities considers rural/urban status as a dichotomy,59

Table 3. Adjusted Odds Ratios of Obesity, Diabetes, and Lack of Physical Activity for Race
(Black vs. White), Stratified by Quintile of Index of Relative Rurality

Obesity Diabetes Lack of PA

Black (vs. white) in models stratified by IRR quintile
Q1 (most rural) 2.034 (1.709–2.421) 2.122 (1.717–2.621) 1.273 (1.061–1.528)
Q2 2.222 (1.998–2.742) 2.350 (2.067–2.673) 1.447 (1.296–1.617)
Q3 1.889 (1.748–2.043) 1.910 (1.732–2.107) 1.291 (1.189–1.401)
Q4 1.908 (1.787–2.038) 2.016 (1.854–2.193) 1.289 (1.201–1.384)
Q5 (most urban) 1.828 (1.778–1.880) 1.996 (1.924–2.071) 1.302 (1.263–1.343)

Adjusted for sex, marital status, education, employment, income, and age group.

Table 4. Adjusted Odds Ratios of Obesity, Diabetes, and Lack of Physical Activity by Race (Black vs. White)
and Quintile of Index of Relative Rurality Compared with Urban Whites

IRR quintile
Has obesity 1 2 3 4 5

White 1.10 (1.05–1.15) 1.07 (1.04–1.10) 1.15 (1.12–1.18) 1.13 (1.11–1.15) 1 (Ref.)
Black 2.33 (1.97–2.75) 2.43 (2.20–2.69) 2.16 (2.01–2.33) 2.15 (2.02–2.30) 1.82 (1.77–1.87)

Has diabetes
White 1.02 (0.95–1.08) 0.99 (0.95–1.03) 1.04 (1.01–1.08) 1.06 (1.03–1.09) 1 (Ref.)
Black 2.28 (1.87–2.79) 2.36 (2.09–2.67) 2.06 (1.88–2.26) 2.16 (1.99–2.34) 1.96 (1.89–2.03)

Lack of PA
White 1.14 (1.09–1.20) 1.10 (1.07–1.14) 1.18 (1.15–1.21) 1.12 (1.09–1.14) 1 (Ref.)
Black 1.44 (1.21–1.71) 1.60 (1.44–1.78) 1.52 (1.40–1.64) 1.45 (1.35–1.55) 1.30 (1.26–1.34)

Boldface indicates statistical significance at p < 0.05.
Adjusted for sex, marital status, education, employment, income, and age group.
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and using a dichotomous measure likely masks nu-
anced but important trends within the heterogeneity of
what is considered ‘‘rural’’ using this dichotomy.51,60,61

While using a rural/urban dichotomous variable is con-
venient for analysis and interpretation, to understand
nuanced nonlinear associations between rural/urban
status and health outcomes, using an ordinal or contin-
uous measure may be preferred.62,63

There is a vast body of literature on the numerous
and complex causes and correlates of racial health dis-
parities in the United States. These include, but are
not limited to, structural racism,64–66 explicit or im-

plicit discrimination and bias,67–70 culture,68,71 and geo-
graphic segregation.13,72–74 Addressing the root causes
of racial disparities is a monumental and vitally impor-
tant task that requires systematic, long-term, large-scale
changes to nearly every aspect of U.S. society.69,75 The
root causes of rural/urban health disparities are fairly
well understood and generally point to socioeconomic,
environmental, and cultural differences between the
rural and urban areas.24 Examples include lower educa-
tional attainment,76,77 SES,18,78,79 access to and quality of
health care services,16,80,81 and healthy behaviors in rural
areas compared with urban areas.16,82–84

FIG. 1. Adjusted prevalence of obesity in whites and blacks by quintile of Index of Relative Rurality (with 95%
confidence intervals).

FIG. 2. Adjusted prevalence of diabetes in whites and blacks by quintile of Index of Relative Rurality (with
95% confidence intervals).
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The direct psychosocial and biological pathways
through which these factors directly impact population
health and contribute to racial health disparities are
less well understood. In addition, how other social
constructs and place-based characteristics mitigate or
enhance these pathways merits further research.

The question of why differential magnitudes of racial
health disparities exist based on where one lives (ru-
ral/urban status) remains. Structural and systemic rac-
ism is pervasive in the United States. Still, little is
known about how the levels of racism are both
expressed and perceived comparing rural and urban
areas and how that influences health and health behav-
iors across population subgroups. For example, do
rural black populations experience greater perceived
levels of stress or perhaps feel less safe to perform PA
compared with urban black populations?85,86

Future research could provide insight as to what are
the specific elements of race, racism, rural/urban sta-
tus, and other related factors that drive these observed
health disparities.

Furthermore, it is important to recognize that race is
a social construct.87 The findings of this study in con-
junction with findings of related studies34,37–43 using an
intersectional framework to examine health disparities
by race and rurality underscore the growing evidence
that this social construct of race does not exercise its
impact on population health uniformly across all pop-
ulations. To identify and understand the important
nuances in racial health disparities by rurality and po-
tentially other place-based characteristics, research

should focus on the health impacts of the intersection-
ality of social identities, including the critical intersec-
tions of how individuals perceive and internalize race
and place-based factors.

Despite the vast body of research on black/white
and rural/urban health disparities, the explanations
for the results observed in this study that racial dispar-
ities in obesity and diabetes are more pronounced in
rural areas than in the urban areas are less clear and
merit further research. There is a small but growing
body of research examining the potential for black/
white health disparities to vary by rural/urban status
and other factors related to place of residence.78,88,89

Still, the underlying causes for these variations remain
unclear. It is also important to consider the heterogene-
ity among rural areas in research and policy develop-
ment to improve health in rural areas and reduce
rural/urban health disparities.63,90,91 Not all rural areas
are alike in demographics, environmental factors, and
social determinants of health.92 Therefore, interventions
and policies aimed to reduce rural/urban disparities and
reduce the magnitude of racial disparities in rural areas
should consider and address the specific contextual
factors in each rural region of interest to maximize the
effectiveness of any such strategies.

Limitations and strengths
The findings of this study should be interpreted in the
context of several key limitations. First, this is a cross-
sectional study, and so, causation cannot be inferred.
Second, the main study objective was to assess how

FIG. 3. Adjusted prevalence of lack of physical activity in whites and blacks by quintile of Index of Relative
Rurality (with 95% confidence intervals).
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rural/urban status moderates the associations between
race and obesity, one obesity-associated condition (di-
abetes), and health behavior (PA) using an intersec-
tional framework. Obesity is a complex condition
with numerous causes, correlations, and consequences
that were not examined in this analysis. Similarly, race
is a social construct and the current analysis was lim-
ited to adults who identified as black or white.

Other races and ethnicities were not examined in
this study to explore the comparison between black
and white respondents.93 Nonetheless, the sample in-
cluded 76% of all BRFSS respondents. Next, all mea-
sures, including the outcomes of obesity, diabetes,
and PA, as well as race and all covariates, were based
on self-report data, which may induce systematic
bias. For example, self-reported weight is likely to be
lower than the actual weight, and the difference may
be higher among women than men.94

Another limitation is that an unknown proportion of
those who reported having diabetes may have had type
1 diabetes, which is caused by a nearly completely dif-
ferent set of risk factors.95 Although the analysis con-
trolled for several important potential confounders,
the findings are subject to residual confounding. Also
of note, at the time of analysis, the data were *10
years old. The 2012 BRFSS data were used because it
was the last year in which geographic identifiers
(county of residence) were available in the database.
Similarly, the analysis used area-level data on the
county level. Counties are inherently heterogeneous,
and the characteristics of a county, specifically the
two measures of rural/urban status (IRR and RUCC),
may not apply equally to all areas of each county and
may vary by smaller geographic units within counties,
such as census tract. Also, no geospatial analysis was
conducted in this study.

Last, the only aspect of intersectionality examined in
this study was race and rurality, which limits the collec-
tive understanding of the social structures and systems of
disadvantage (e.g., gender, income, class) that contribute
to obesity-related health outcomes, including PA.

This study had several notable strengths, however.
First, this study is among the first to examine the poten-
tial for geographic or place-based characteristics—
rural/urban status—to moderate well-documented
racial health disparities in obesity and two obesity-
associated measures using a large, nationally representa-
tive database. Second, the analysis considered rural/
urban status as an ordinal variable, while many previous
studies of rural/urban disparities considered the mea-

sure a dichotomous variable, which may mask more nu-
anced associations between rural/urban status and
health outcomes.

Third, the analysis considered the possibility that the
magnitude of the black/white disparities may be mono-
tonic (Table 2) or nonmonotonic (Tables 3 and 4) with
rural/urban status. In doing so, the analysis showed that
the strength of the black/white disparities in all three out-
come variables was highest in the second-highest quintile
of rurality. Last, the analysis included a sensitivity analysis
using a second measure of rural/urban status (RUCC) to
determine if the associations observed were due to the
way in which rural/urban status was measured.

Conclusions
The results of this analysis found that black/white
health disparities in obesity, diabetes, and PA persisted
across all levels of rural/urban status. Still, the magni-
tude of these disparities and their prevalence tended
to be higher in more rural areas than urban areas.
Interventions and policies designed to improve obesity-
related outcomes and reduce racial disparities should
consider the geographic context in which these out-
comes occur.

Furthermore, future studies should explore and ad-
dress both the root causes of racial and rural/urban dis-
parities, in which there is likely a substantial overlap
using an intersectional lens. It is also critical to under-
stand that race is a social construct, and the direct in-
fluences of race on health occur in multiple ways,
including systemtic racism, poverty, culture, education,
and numerous others. Such studies should also con-
sider regional differences in these associations and
how any trends extend to other types of health out-
comes and behaviors beyond obesity.
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