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Abstract

Introduction: In the U.S., disability affects approximately 61.4 million (25.7%) adults, with 

mobility disability being the most prevalent type, affecting about 1 in 7 U.S. adults. However, little 

is known about the prevalence of disability and functional disability types by urbanization level.

Methods: Data from the 2016 Behavioral Risk Factor Surveillance System were analyzed. The 

prevalences of disability, overall and by functional disability type, were estimated among U.S. 

adults across 6 levels of urban–rural county categories based on the 2013 National Center for 

Health Statistics Urban–Rural Classification Scheme for Counties. Adjusted prevalence ratios 

with 95% CIs were estimated by conducting log-linear regression analyses with robust variance 

estimator while adjusting for study covariates. Data analyses were conducted in 2018.

Results: The prevalences of having any disability, functional disability type, or multiple 

disabilities were lowest in large metropolitan centers and fringe metropolitan counties and highest 

in noncore (rural) counties. After controlling for age, sex, race/ethnicity, education, and federal 

poverty level, adults living in noncore counties were 9% more likely to report having any 

disability, 24% more likely to report having 3 or more disabilities, and 7% (cognition) to 35% 

(hearing) more likely to report specific disability types than the adults living in large metropolitan 

centers.

Conclusions: Results of this study suggest that significant disparities in the prevalence of 

disability exist by level of urbanization, with rural U.S. residents having the highest prevalence 

of disability. Public health interventions to reduce health disparities could include people with 

disabilities, particularly in rural counties.

INTRODUCTION

Rural populations in the U.S. have well-documented health disparities, including higher 

prevalences of disability.1–5 Disability affects approximately 61.4 million (25.7%) adults in 
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the U.S., with the most prevalent functional disability type, mobility, affecting about 1 in 7 

U.S. adults (13.7%).6 The economic impact of disability is substantial. Disability-associated 

healthcare expenditures for all U.S. adults totaled $397.8 billion in 2006 (range, $598 

million in Wyoming to $40.1 billion in New York).7

People with disabilities have health disparities across several health-related measures and 

social determinants of health (e.g., health-related behaviors; physical, mental, and oral 

health; socioeconomic position).8–10 Adults living with a disability often experience poor 

economic outcomes, such as declines in earnings, income, and consumption (e.g., food, 

housing).9 In 2017, for example, 35.5% of adults with disabilities aged 18–64 years were 

employed compared with 76.5% of adults without disabilities, and had twice the rate 

of poverty (29.6% vs 13.2%).8 Limited personal finances may contribute to foregone or 

delayed health care among adults with disabilities, and subsequently lead to poorer health 

outcomes.10

Urban and rural areas differ in several demographic, socioeconomic, environmental, 

health, and healthcare access factors, which might contribute to the higher proportions of 

people living with a disability in rural communities.1–5,10–12 Compared with their urban 

counterparts, adults with disabilities living in rural areas may face additional barriers 

(e.g., lower SES, transportation problems, access to education and vocational rehabilitation 

services, access to health care, and accessible communities) as they strive to maintain and 

improve their health, quality of life, and community participation.2,4,10–12 These challenges, 

together with shifts in population demographics, labor market conditions, and healthcare 

resources that are occurring in rural America and existing health disparities, may contribute 

to adverse health-related behaviors, poor health outcomes, progression of disability, and 

early mortality among rural adults with disabilities.1,10–13

Disability prevalence varies widely by HHS regions (ranges from 20.3% to 28.2%),14 by 

state (ranges from 18.7% to 36.6%),14 and by county (ranges from 3.7% to 32.4%).5 Despite 

what is known about the prevalence of disability in these geographies and the substantial 

impact of disability, few studies have examined the prevalence of disability and functional 

disability types across urban–rural areas overall and among selected subpopulations.2,3,5 

Using data from the 2008–2012 American Community Survey, von Reichert et al.3 found 

the highest estimates of any disability and each functional disability type among adults 

living in noncore counties and the lowest estimates among adults living in metropolitan 

counties. However, the study did not examine the impact of level of urbanization (i.e., across 

6 urban–rural county categories) on prevalences of disability and functional disability types 

or consider other potential confounding factors.

The goal of this study is to extend previous research findings by examining the prevalence 

of disability and functional disability types by urban–rural county classification using data 

from the Behavioral Risk Factor Surveillance System (BRFSS).
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METHODS

Study Population

Data for this study came from the 2016 BRFSS, a state-based telephone (both landline and 

cellular) survey of non-institutionalized adults aged ≥18 years conducted annually since 

1984. Descriptions of the BRFSS survey design and sampling, data collection, and weights 

have been described elsewhere.15,16 The median survey response rate was 47.0% for the 

2016 BRFSS.

Measures

In 2016, the BRFSS included questions about 6 disability types (hearing, vision, cognition, 

mobility, self-care, and independent living) to measure disability prevalence by functional 

type.6,15 Specifically, participants were classified as having 1 of the 6 disability types if 

they answered yes to the following questions: (1) Are you deaf or do you have serious 
difficulty hearing? (hearing disability); (2) Are you blind or do you have serious difficulty 
seeing even when wearing glasses? (vision disability); (3) Because of a physical, mental, or 
emotional condition, do you have serious difficulty concentrating, remembering, or making 
a decision? (cognitive disability); (4) Do you have serious difficulty walking or climbing 
stairs? (mobility disability); (5) Do you have difficulty dressing or bathing? (self-care 

disability); and (6) Because of a physical, mental, or emotional condition, do you have 
difficulty doing errands alone such as visiting a doctor’s office or shopping? (independent 

living disability). Respondents who answered yes to at least one of the disability questions 

were classified as having any disability. For each respondent reporting any disability, the 

number of disability types was calculated by summing the yes responses to the 6 questions 

and categorized as having 1, 2, or 3 or more disabilities.

The urban–rural county classification was conducted by applying the National Center for 

Health Statistics 2013 Urban–Rural Classification Scheme for Counties17 to the BRFSS 

data using state and county FIPS codes. This classification scheme assigns each U.S. 

county to 1 of the 6 following categories, from most urban to most rural: (1) large 

central metropolitan, (2) large fringe metropolitan, (3) medium metropolitan, (4) small 

metropolitan, (5) micropolitan, and (6) noncore (i.e., rural). This classification is based on 

population density and metropolitan statistical areas (with an urbanized core of ≥50,000 

residents), micropolitan statistical areas (with a population cluster of between 10,000 and 

49,999 residents), and noncore areas in the 50 states and District of Columbia.17

Statistical Analysis

Data analyses for this study were conducted in 2018. Participants who responded don’t 
know/not sure, refused to answer, or had missing responses to the disability questions or 

sociodemographic variables were excluded from analysis (≤7%). The weighted prevalence 

of any disability, type of disability, and number of disability types were estimated by urban–

rural classification category. Adjusted prevalence ratios with 95% CIs were estimated by 

conducting log-linear regression analyses with a robust variance estimator while adjusting 

for study covariates: age (18–34, 35–44, 45–54, 55–64, 65–74, and ≥75 years), sex, race/

ethnicity (white, non-Hispanic; black, non-Hispanic; Hispanic, and other, non-Hispanic race 
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or multiracial), educational attainment (less than high school graduate, high school graduate/

GED, some college, and college graduate or above), and federal poverty level (<100%, 

100%–199%, ≥200%, and unknown). SUDAAN, version 9.4, was used to account for the 

multistage, complex sampling design. Results were considered statistically significant if 

p<0.05.

RESULTS

After excluding participants with missing sociodemographic variables, 467,774 participants 

were included in the study. The mean age was 47.2 years, 48.6% were male, and 63.9% 

were white, non-Hispanic (Table 1). The sociodemographic distributions across urban–rural 

counties differed significantly except for sex (Table 1). Specifically, adults who lived in large 

central metropolitan counties were more likely to be younger (aged 18–44 years), Hispanic, 

or living with a household income <100% of the federal poverty level. By contrast, adults 

who lived in noncore counties were more likely to be older (aged ≥65 years); white, 

non-Hispanic; or to have a high school education or less, but less likely to live with a 

household income ≥200% of the federal poverty level.

The percentages of adults who reported having any disability or having 1, 2, or 3 or 

more disabilities were 25.1%, 14.2%, 5.6%, and 5.3%, respectively (Table 2). Overall, the 

adjusted prevalence of any disability was 4%–9% higher in adults living in medium or small 

metropolitan, micropolitan, and noncore counties compared with adults living in the large 

metropolitan centers (p<0.05 for all; Table 2). Adults living in the micropolitan and noncore 

counties were 12% and 24% more likely to report having 3 or more disabilities (Table 2). 

Further stratified analyses showed the prevalence of any disability increased (p<0.05 for all) 

from large metropolitan centers to noncore counties in most sociodemographic subgroups 

except for older adults (aged ≥65 years) and the Hispanic population (Figure 1), without or 

with adjustment for other sociodemographic characteristics.

For functional disability type, mobility disability was the most frequently reported type 

(13.6%), followed by disability in cognition (10.7%), independent living (6.7%), hearing 

(5.8%), vision (4.6%), and self-care (3.7%). The prevalences of individual disability types 

differed significantly by level of urbanization, with the lowest in the large central or fringe 

metropolitan counties and highest in the noncore counties (Figure 2); there were increasing 

trends (p<0.05 for all) from large metropolitan centers to noncore counties. After multiple 

variable adjustment for sociodemographic characteristics, adults living in noncore counties 

were 7% (cognition) to 35% (hearing) more likely to report a functional disability types 

than adults living in large metropolitan centers (Figure 2). In addition, adults living in 

micropolitan counties were 7%, 15%, and 24% more likely to report mobility, vision, and 

hearing disability, respectively, than adults living in large metropolitan centers. Adults living 

in small metropolitan counties were 6% and 27% more likely to report cognitive and hearing 

disability, respectively, than adults living in large metropolitan centers. Adults living in 

medium metropolitan counties were 9% more likely to report vision disability and 12% 

more likely to report hearing disability than adults living in large metropolitan centers.
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DISCUSSION

This study, based on data from a large, population-based surveillance system, showed 

significant disparities in the prevalence of functional disability among U.S. adults by level 

of urbanization. The large metropolitan centers and large fringe metropolitan counties had 

the lowest prevalences of disability and the noncore counties had the highest. Notably, the 

prevalence of having 3 or more disabilities was significantly higher among adults living 

in the most rural areas (micropolitan and noncore counties). Furthermore, the prevalence 

of any disability increased from large metropolitan centers to noncore counties in almost 

all sociodemographic subgroups, with the exception of older adults (aged ≥65 years) or 

Hispanics, even after adjustment for other sociodemographic characteristics.

These results not only confirmed the finding of a previous study using 2008–2012 American 

Community Survey data3 that the prevalence estimates of any disability and functional 

disability types were highest among U.S. adults living in noncore counties and lowest 

among adults in metropolitan counties, but also further demonstrated that significant 

disparities in the prevalence of disabilities existed across 6 levels of urbanization among 

age-, sex-, and racial/ethnic-specific subpopulations, even with multiple variable adjustment 

for potential confounders. These findings contribute to the knowledge gap in this area, 

and provide important information for health policy programs, suggesting the need for 

ongoing surveillance and evaluation of resource allocation (e.g., socioeconomic; health 

care including, emergency and specialty care facilities; and specialists) and environmental 

barriers (i.e., natural and built), especially in rural (noncore) counties, to improve the health 

and well-being of people with disabilities.1–5,10–12

One in 4 U.S. adults reported any disability in 2016, and higher prevalences of disability 

were found among older adults, women, American Indians/Alaska Natives, and adults living 

in poverty.6 Geographically, populations with higher prevalences of disability were highest 

in the South, followed by the Midwest, West, and Northeast U.S. Census regions.6,18 In 

this study, nearly 19% of noncore counties are located in the South and Midwest regions 

compared with 3.1% in the West region, 2.9% in the Northeast region, and 6.7% nationally 

(data not shown). The higher proportions of older adults and those of lower SES (i.e., lower 

education, lower income, or both) residing in rural areas may, in part, explain the higher 

prevalences of disability and number of functional disabilities in rural counties as shown in 

this study. Indeed, the results of this study are consistent with earlier findings that about 1 in 

3 rural U.S. adults report doctor-diagnosed arthritis and more than half of these adults report 

arthritis-attributable activity limitations.19

Although adults living in large metropolitan centers generally had lower prevalences 

of disability than those living in noncore counties for most of the sociodemographic 

subpopulations, this study did not show significant differences in disability prevalence 

among older adults (aged ≥65 years) or Hispanics based on urbanicity of residence, 

showing nonsignificant trends in both subgroups (ptrend=0.080 and 0.499, respectively). 

These observations require further elucidation.
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In a recent population-based study, Matthews and colleagues13 reported the prevalence of 

having 5 healthy behaviors (sufficient sleep, current nonsmoking, no or moderate drinking, 

maintaining a healthy body weight, and meeting aerobic physical activity recommendations) 

was lowest in noncore counties. Evidence has shown that people with disabilities are 

more likely to have obesity, smoke, be physically inactive, or have sleep-related problems 

compared with people without disabilities.20–23 However, whether the low prevalence of 

having 5 healthy behaviors in noncore counties reported by Matthews et al.13 is attributable 

to a high proportion of adults with disability residing in those areas remains unknown and 

needs be investigated further.

People with disabilities have been shown to have high prevalences of secondary health 

conditions that occur after the primary disabling condition (e.g., obesity, heart disease, 

diabetes, cancer, mental distress, or depression).23–27 In addition, people with disabilities 

who engage in adverse health behaviors increase their risk of secondary health conditions. 

All of these can exacerbate their primary disabling condition24,28,29 and lead to higher 

healthcare utilization.7 In 2006, annual disability-associated healthcare expenditures were 

estimated at $398 billion, and varied greatly by state.7 Public health interventions to reduce 

health disparities could be inclusive of people with disabilities, and this is particularly 

relevant in rural areas. This could be an appropriate use of disability-related healthcare 

resources.

Limitations

This study is subject to several limitations. First, all information from BRFSS is based 

on self-reports and may be subject to recall and social desirability bias. Second, although 

this study examined individual disabilities and the number of functional disabilities by 

urban–rural county classification, information on the severity and duration of the disabling 

condition is not known. Third, the BRFSS is conducted among non-institutionalized adults, 

so the true prevalence of disability might have been underestimated because people with 

severe or multiple disabilities may live in institutional settings or group homes.

CONCLUSIONS

The prevalence of any disability, disability types, and number of disabilities varied 

significantly by level of urbanization. The higher prevalence of disabilities, including 

the increased number of functional disabilities, among adults residing in rural areas of 

the U.S. highlights the need for evidenced-based strategies that are inclusive of people 

with disabilities. By including people with disabilities in the design, implementation, and 

evaluation of interventions, rural healthcare providers, support services, and community 

organizations may be more effective in increasing healthy behaviors, chronic disease self-

management, and access to community resources for this population. Such efforts may 

positively impact the health, functioning, and quality of life of people with disabilities in 

rural areas.
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Figure 1. 
Weighted prevalence of having any disability (with 95% CIs) by urban‒rural classification 

category among sociodemographic subgroups in U.S. adults aged ≥18 years.

Note: Data from Behavioral Risk Factor Surveillance System, 2016. Ptrend: p-value for linear 

trend with adjustment for all other sociodemographic characteristics.
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Figure 2. 
Weighted prevalences and adjusted prevalence ratios (with 95% CIs) of 6 types of functional 

disabilities among U.S. adults aged ≥18 years, by urban–rural classification category.

Note: Data from Behavioral Risk Factor Surveillance System, 2016. APRs adjusted for age, 

sex, race/ethnicity, education, and federal–poverty ratio. *p<0.05, **p<0.01, ***p<0.001.

APR, adjusted prevalence ratio
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